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arranged In chronological order of their appearance as JAMB's past questions. It .
_Itis a topic-by-topic approach geared towards malkeng
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This 15 by no means a substitute for your standard texts although it provides basic facts and figures necessary to do wefl iy your

examination while informal gist and hints pervade the entire ™ i ing for GCE/WASSCE will also find the
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HOW TO USE THIS BOOKLET

1. Pick a topic of interest and gather enough background knowledge from your standard text.
2. Now approach the topic in this booklet and attempt all the available questions.
3. Assess yourself by using the correct ABC... options suggested in the solutions provided.
4. Then tum to the detail answers with a view to knowing the whys and wherefores of the answers chosen.
5. Make the maximum use of the cross-references involving related questions.
6. Where necessary, facts and figures are provided for your in-depth leaming with future questions in mind.
7. Take note of the informal gist, shortcuts and formulae principally engineered to guarantee your satisfaction.
8. This booklet is a dish best served in company of a friend or study group.
9. Approach your teacher for further explanation on any novel idea developed herein.
10. This booklet offers you an opportunity to completely attempt all questions ever set by JAMB because of its topic-by-topic style,
leave no stone unturned. Best Wishes ’
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CHAPTER 1
MEASUREMENT. DIMENSION. SCALAR
AND VECTOR QUANTITIES
The internationally agreed system of units (SI) for physical
measurement are A. Ib,ft,sec B. g,m,sec C. kg,m,sec
D. am, g, sec  E. kg,am,sec. (1978:Q9)
To determine the weight of an object you could A. use
a beam balance B. use a spring balance C. find the force
necessary to give it a certain acceleration D. use none of
these methods E. use any of these methods (1978:Q10)
Which of the following physical quantities is NOT a vector?
A. Velogty B.Work C. Force D. Electric field Intensity
E. Magnetic induction.  (1980:Q11)
An example of a scalar quantity is A. Velocity B. weight
C. electric charge  D. acceleration due to gravity
E. momentum. (1981:Q15)
One of the following readings represents the measurement
of the length of a metal rod using vemier callipers. Taking
the reading accuracy into consideration, the most likely
oneis A 5.16am B. 5.165cm C. 5.0cm D. 5.160cm
E. 5an (1982:Q3) : -
Which of the following is NOT a vector quantity A. Force
B. Altitude C. Weight D. Displacement E. Acceleration.
(1983:Q2)
Of the following derived units, the one that is not a unit
of power is A. Joule/second B. Ampere volt
C Amphere?volt D. Ohm?/volt E. Volts’/ohm. (1983:Q29)
For which of the under listed quantities is the derived
unit MLTT? correct? 1. Moment of a force II. Work
III. Acceleration A. Tonly B.IIonly C. I only D.Iand II
E. IIand II (1984:Q3)
Which of the following is NOT a fundamental S.I. unit?
A. Metre B. Ampere C. Kelvin D. Second E. Radian (1985:Q1)|
Which of the following statements are true about the spring
balance and the chemical balance? 1. Both are used to measure
the mass of an object. II. Either of them may be used to
measure the weight of an object. ITI. The spring balance works]
on the prinaple of Hooke's law while the chemical balance
works on the princple of moments. IV. A change in gravity
changes the readings of a spring balance but not that of a
chemical balance. A. Iand IV B.ITand I C. III and IV
D.I, O,and Il EIandIII. (1985:Q3)
Which of the following represents the comrect predision if the
length of a piece of wire is measured with a metre rule?
A. 35mm B. 35.0mm C. 35.00mm D. 35.01lmm (1986:Q1)
Which of the following is a derived unit? A. Kilogramme
B. Metre C Kelvin D. Newton (1986:Q4)
Which of the following units is equivalent to kgms?*?
A_Ns* B.Nms CNs D.Js* (1987:Q1)
Which of the following are the correct SI units of the quantities
indicated? I. N (Force) II. Nm? (Torque) III. Watt (poyver)
IV kgms? (Momentum). A. I and II only B. I. II and ITI only
C.I,II and IV only D. I and III only. (1988:Q2)
Which of the following quantities are scalars? 1. Electrical
potential II. Torque III. Momentum IV. Kinetic energy
A llandlonly B.IandIIonly C. IIIandIVonly D.Tand
IV only. (1988:Q5)
Which of the following is a set of vectors? A. Force, mass and
moment B. Acceleration, velocity and moment C. Mass, weight|
and density D. Mass, volume and density (1989:Q1)
What is the reading of the vemier scale above? A. 1.88cm

B. 1.80an C. 1.28an D. 1.97mm (1990:Q1)
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Which of the following Is a fundamental unit? A. Newiton
B. Watt C. Joule D. Second (1990:Q2)

What Is the least possible error in using rule graduated i,
centimeters? A. 0.1cm B. 0.5cm C. 1.0cm D. 2.0cm
(1992:Q1) |

Which of the following quantities has the same unit as the
watt? A. Force x time  B. Force x distance C. Force x
acceleration D. Force x veloaty (1993:Q1)

The external and internal diameters of a tube are measureq
as (32 £ 2)mm and (21 * 1) mm respectively. Determine
the percentage error in the thickness of the tube,
A.27% B.14% C.9% D.3% (1993:Q2)

2cm What is the reading of tne
vemie calipers shown above?
A. 1.79cm B. 1.73am
L C. 1.39cm D. 1.34am
S (1994:Q1)

Which of the following is the dimension of pressure?

A. ML''T2 B. MLT? C. ML?T3 D. ML?  (1995:Q1)

At what respective values of x, y and z would the unit of
force, the Newton, be dimensionally equivalent to MUT?
A-1,1,28.12-2C1-,2 D.-1,1,-2 (1997:Q1)
The physical quantity that has the same dimensions as
impulse is A. Energy B. Momentum C. Surface tension
D. Pressure. (1998:Q1)

The inner diameter of a small test tube can be measured
accurately using .a A. Micrometer screw gauge B. Pair
of dividers C. Metre rule D. Pair of vemier calipers.
-(1999:Q9)

Which of the following consists entirely of vector quantities?
A. Velocity, magnetic flux and reaction B.Tension,
magnetic lux and mass C. Displacement, impulse and
power D. Work, pressure and moment (2001:Q9)

1cm

111 11

]

3
I

The length of a piece of glass block was measured by
means of a vernier calliper as shown above. The length of
aglass block is A. 1.63cm B. 1.64cm C. 1.65cm D. 1.66cm
(2003:Q4)
The pair of physical quantities consisting of vectors only
are A. acceleration and speed.  B. displacement and
torque. C. velocity and distance D. momentum and power.
(2005: Q33)
The comrect unit of energy density is A. kgm3s? B. kgm’s?
C. kgm’s? D. kgmis? (2006: Q20)
The dimensions of electromotive force are A. MLTTI*
B. MLTOT2, C, MAT?IL. D, MLITH[ (2008:Q1)
L. Force (N) II. Torque (Nm) III. Current (A) IV. Power
(W). Which of the above are the correct S.I. units of the
quantities indicated? A. I and II only B. I and Lilonly
C. LIl and N only D. I, Il and IV only (2008:Q2)
. Which of the following is NOT a vector quantity?
A. Altitude B. Acceleration C. Displacement D. Werght
(2008:Q4)

Scanned by CamScanner



tdvdura Samuel Olaosebikan

34.

35.

36.

37.

38.

39.

40.

41.

The values of x, y and z respectively in the expression
‘I;dx;yTz for the universal gravitational constant G are

IAD_, 3,-2.B.-1,3,-2. C.-1,2,-3D, -2, -1, 3 (2009:Q1)
. Diameter gf a small ball bearing. 11. Thickness of a piece of
paper. 1II. Diameter of a measuring cylinder. IV. Length of a
p[_ece of wire. Which of the above can be measured using a
micrometer screw gauge? A, I, 11 and IV only B. I and II only
C. I and I1T only D. III and 1V only (2009:Q2)

In order to remove the error of parallax when taking
measurements with a metre rule, the eye should be focused
A. slantingly towards the left on the markings B. slantingly
towards the right on the markings C, vertically downwards
on the markings D. vertically upwards on the markings.
(2012:Q2)

The pair of physical quantities that are scalar only are A. volume
and area. B. moment and momentum C. length and
displacement. D. impulse and time.  (2013:Q4)

What is the least possible error encountered when’taking
measurement with a meter rule? A. 1.0mm. B. 0.5mm.
C.02mm D.0.lm (2014:Q2) ’

A quantity which requires magnitude and direction to be
specified A. distance B. displacement. C. mass D. temperature
(2014:Q3) -

I. Electrical potential II. Torque III. Kinetic energy IV.
Momentum. Which of the quantities listed above are vectors?
A.landIl. B.IandIIl. C.IIandIIl. D.IIandIV. (2014:Q4)

From the diagram above, the
measuring accuracy of the
micrometer screw gauge &
— A. 4.70mm B. 4.78mm

C. 4.66mm D. 4.16mm (2015:Q33) )

42. An instrument whose accuracy is 0.05am is the A. metre
rule B. vemnier callipers C. micrometer screw gauge

D. lever balance (2016:Q13)

The dimension of work and energy are A.MLIT? B. MLT?
C. MLTT? D. ML? (2016:Q23)

The dimension of power are A. MU'T? B. MLT* C.
D. MLT? (2017:Q28)

Which of the following is the dimension of pressure?
A ML® B. MLT? C.MUT D. ML? (2018:Q33)

20
15
10

43.
44,

45.

CHAPTER 1: ANSWERS
The 3 most basic units and the quantities they measure

are
kilogram (kg)
Metre (m)
Second (s/sec) —

NOTE
1. Basic units are also called fundamental units and they

are not based on other units
2. Fundamental units other than kg, m, s are:
Ampere (A) Electric current (I)
Kelvin (K) Temperature (0)
Moles (mol) Amount of substance
Candela (cd) Luminous Intensity (L)
3. A derived quantity and its unit are derived from one
or more fundamental quantity
While a spring balance operates on the basis of Hooke's
law, a beam balance which measures mass operates on
the Principle of moment
Work Is a scalar quantity because it Is defined in terms of
magnitude (size) only

1c

Mass (m)
Length (s)
Time(t)

—

—

—

3

n
Mz

4C
5A

6B
7B

8D

9E

10C
11A

12D

13C

Scalar Vector

- Mass Weight/force
Distance/length Displacement
Speed Velocity
Time Acceleration
AreafVolume Momemtum
Temperature Moment/Torque
Pressuref/Density Electric Feld
Power/Energy/Work Magnetic Induction
Electric charge Magnetic Flux
Electrical Potential

Note:

1. A vector quantity is onty fully described by its size
and direction,

2. Sometimes temperature could be vector especially
whenitdetennine;mediredimdﬂowofheat
energy between two bodies.

See Q3
Consider the following and their reading acaxacy. =~
Metre rule - Immor 0.1am

0.1mm or 0.01am
0.01mm or 0.001aom

Vemnier calipers -
Micrometer screw guage -

Beam balance - 0.001g
Stop clock/stop watch - 0.1 sec
Note:

1. Reading accuracy is the smallest possible
graduation on the instrument. .

2. The 0.01cm reading accuracy for V. calfipers above
means it reads up to 2 decdmal places on the"an”
scale or 1d.p. on the "mm”~ scale

Altitude is simply a vertical distance
(A): Power = Energy expended or work done
Time taken

Power —» JoulefSec
(B): Power = Current x voltage = IV
Power —» Ampere Volt

(C): BtV=IR:P=TR

Power —» Ampere’ohm (not Ampere?volt)
@®: T7L:P=X power —» volfohm

Hence (C) and (D) are not units of power

Using M = Mass L = Length and T = Time
Velocty = DSBOCE L _,, 74
Acceleration = YooY = LT, yy2

Force = Mass x acceleration = M x LTZ2—» MLT?
Moment = Force x distance => MLT3x L —» MLT?
Also work = Force x distance => MLT?
Radian is a dimensionless unit which could be regarded
as a derived unit from its definition

) Length of Arc _ L

. Metre _
Angle(inrad) = poGisofarde ~ L~ Metre
Thus radian is a pure number because it is the ratio of
two lengths
See Q2 and also chapter 5
See Q5 but note that (B) is only comrect as 35.0am not
as 35.0mm. because a meter rule measuras length to
the nearest mm
Force (in Newton) = Mass x acreleration
—» kg x ms? = kgms?; 1kgms? = 1 Newton
F = Mass x acceleration hence Newton(N) —» kg x me?
. Ns —» kg x ms? x s; Ns = lkgms?
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See chapter 3 for details about the units of momentum and
impulse .
14D. Torque = Force x distance —» Fs

15D. See Q3 16B. See Q3
17A. Main scale: M = 1.80am; Vemler Scale:V = 0.08cm

Total (M + V) = 1.88cm
NOTE: Vemier scale reading is taken where M coincides with

V.
18D. See Q1 19A. See Q5

_ Work/Energy = .
20D. Power (Watt) = _anrE But Work = Force x Distance
Force x Distance

Time = Force X

Hence Power = Force x velocity
21C. Actual Thidmess =32 - 21 =11mm
Error in thickness = 2 - 1 =1mm

.. Power =

_ _ FEmor P O o/ — QO
% Error = Actual'lhldmessx 100% T 100% = 9%
NOTE: Take the absolute value of the error without recourse
to the + sign.

22C M = 1.30am; V = 0.09am; T (M + V) = 1.39am
FOICe,;  But Force —» MLT? (QB),
and Area = Length x Breadth =
~ . Pressure = MLT2= MLT?
LZ
24B Force.—» MLT2(Q8) :. ML'TZ = MIT?
Comparing LHS and RHS: x =1 y=1andZ = -2
258 Force = Change in momentum
Time -
F=rwv-mu or R=mv-mu
t
(Impulse = Force x time) :. Impulse —» Momentum
26D While calipers would measure the diameter of a tube or a
rod, a micometer screw guage measures even smaller lengths
such as thickness of a paper, diameter of a wire or pendulum
bob :
27A See Q3 and note that reaction is a force.
20B M = 1.60am; V = 0.04an; T = 1.64am

23A Pressure =

298 See Q3
30B Energy Density = VE—HY;fme

But Energy = F x 5 —» kgmsZ m
kgm?s2

:. Energy Density —» )

.

and volume= L* — m?
—p kgmis?.m? = kgm'is?
31A By definition, the e.m.f. or V Is the work done in moving a
unit charge round a drcuit
V= Work done V=
Quantity of electricity -
Inserting units into the above
kgms? x m
L AXxS
Remember current (I) and ampere (A) are fundamental
quantity and unit respectively, then insert MLT and I
KgmiSJIAt — MLITII!
32D To.gque —» Nm not Nm*!
34B Considering the law of Gravitation

GMm ool F2 | kamst.m
F-—:—r ;then G = —* Tig. ko

I

W _ ExS
Q t

—» kgm3siAt

. 33A See Q6

Mm
— kg'mis? = MILT?  — MI3T? =MLT

4
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h ysicy
——— la

" =-1‘y=3'2=_2

35B See Q26

36C Slanting view from either side of

the
to error due to parallex Vertical predispoge

37A. See Q3 38D, See Q5  39A. See Q3 47C. seq
41D0. 4mm + 0.16mm = 4.16mm v

42C. See Q5
43C See Q8
Ener 27-2
44A Pawer = nTZy = M__LTT = MLIT?
45A See Q23
CHAPTER 2

1.

2.

4.

6.

7.

8.

9.

LINEAR MOTION. PROJECTILES

An air force jet flying with a speed of 335 ms* went past
an anti aircraft gun. How far is the aircraft Ss later when
the gun was fired? A. 838m B. 3350m C. 670m D. 1675m
E. 67m (1978:Q3)

A palm fruit dropped to the ground from the top of a
tree 45m tall. How long does it take to reach the ground?
A.9s B.4.5s C. 6sD.7.5sE. 35 (g=10ms?) (1978:Q4)

T The figure below shows the
Velocity velocity-time graph of a car which
starts from rest and is accelerated
Time = ypjformly at the rate of 3m sec?
for 5 seconds. It attains a velodty which is maintained
for 1 minute, another 3 seconds. Calculate the total
distance covered A. 900 metres
B. 1 920 metres C. 1 020 metres d. 560 metres E. 860
metres (1979:Q49)
The motion of the maving skin of a talking drum Gn
rightly be described as A. translational  B. random
C. rotational D. osdillatory E. transitory (1980:Q12)

"53 180 What is the acceleration
Es of a particle whose
Z4 motion is graphically
32 .. . . . displayed in the above
> 2 4 ftg) 8 10 figure? A. 0.67ms?

B.0.83ms?C. 0.87ms? D. 92ms? E. 2.0ms?(1980:Q23)
The driver in a motor car, of which the total mass is
800kg and which is travelling at 20ms?, suddenly
observes a stationary dog in his path 50m ahead. If the
car brakes can exert a force of 2000N, what will most
likely happen?

A. The car will be able to stop immediately the driver
notices the dog B. The car will stop 30m after hitting
the dog C. The car will stop 20m in front of the dog
D. The driver will quickly reverse the car E. The car will
stop 5m beyond the dog. (1981:Q25)

A body falls freely under gravity (g = 9.8ms?) from 3
height of 40m on to the top of platform 0.8m above the
ground. Its velodity on reaching the platform is A. 784S
B. 80ms?! C. 78.49ms!' D. 39.2ms! E. 27.7ms!

(1981:Q33)

Two particle X and Y starting from rest cover the same

distance. The acceleration of X Is twice that of Y. The

ratio of the time taken by X to that taken by Y is

A+ B.2CF D E4 (1981:Q35)

Two taxis leave Benin and Agbor some BOkm apart at
1200hr (Fig. 1). From the distance time graph shown,

-
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K8n01_ Agbor :r:mdi;tar)ce of their meeting point P}
| enin, and the time of their
50: meeting are A. 27km,1218hr B. 29km,
40 1315hr C.40km, 1418km D. 53km,1436h1
201 E. 60km, 1500hr (1982:Q12)

1

0 1 1
Benin1 2 3
A mango fruit drops from a branch 10m above the ground.
Just before hitting the ground its velocity Is (g =10ms?).

A. 1007 ms* B. }¥ms? C. 100ms* D. 57ms* E. 200ms?,

(1982:Q13) :

Whic.h of the following statements is true of a body which is
moving in a straight line with uniform acceleration? The
velocity of the body A. is also uniform  B. must always be
zero when the body stops accelerating ~ C. will increase with
time in the direction of the acceleration D. is equal to the
quotient of distance travelled and time E. is the product
of the distance travelled and time.  (1982:Q35)

A train has an initial velocity of 44m/s and an acceleration of -
4m/st. Its velodty after 10 seconds is A. 2m/s B. 4m/s C. 8m/s
D. 12m/s E. 16m/s. (1983:Q15)

The distance travelled by a particle starting from rest is plotted
against the square of the time elapsed- from the
commencement of motion. The resulting graph is linear.
The slope of this graph is a measure of A. Initial displacement
B. Initial velocity C. Acceleration D. Half the acceleration
E. Half the initial velocity (1984:Q1)

Which of the following types of motion are oscillatory?

1. A diving board when used by a diver. 1I. The motion of the
balance wheel of a wristwatch. III. The motion of the tum-
table of a record player. IV The motion of the center of a
ten kobo piece as it rolls down an inclined plane. V. The
motion of the needle of a D.C. ammeter into which a low
A.C. current is passed. A. Tand Il only B.],landII C.II,
MandIVD.1,Iand V E. I, IV, and V. (1985:Q4)

The graph above describes
the motion of a particle. The
acceleration of the particle
during the motion is A. 0.00ms?
B. 0.25ms? C. 4.00ms?

t ¢
Tima(s) — D. 8.00ms? E. 10.00ms?
(1985:Q5)
If a car starts from rest and moves with a uniform acceleration

of 10ms? for ten seconds, the distance it covers in the last
one second of the motion is A.95m B.100m C. 500m
D. 905m E. 1000m (1985:Q6)

Two objects, one having three times the mass of the other,
are dropped at the same time from a tall building. When
they are above the ground, the two objects will have the
same A. Momentum  B. Kinetic energy C. Potential energy
D. Acceleration. (1986:Q5)

A ball is thrown vertically into the air
What is the greatest height reached?

2
A 75 B. -‘gg c. %3 D. ¥5 (1986:Q7)
19. The velocity-time graph above
describes the motion of a particle
between two points P and Q.
What Is the distance between P

with an initial velocity.

~

J

o wbba

and Q? A. 17.0m B. 18.0m

20.

22,

23.

24.

25.

26,

27!

28.

30.

C.22.5m D.30.0m (1987:Q3)

A particle starts from rest and moves with a constant
acceleration of 0.5ms?. The distance covered by the
partide in 10sis A. 2.5m B.5.0m C.25.0m D.50.0m

(1988:Q6)

Xim) JE

L))
the highest veloaty
velotity C. Graph 3 corresponds to 2 partide moving
in the negative x direction. D. Graph 2 cormesponds to 3
particle moving In the positive x directions. (1988:Q9)
Two points on a velodty-time graph have coordinates

5 @) anpd (20s, 20ms*). Calculate the mean

acceleration between the two points. A. 0.67ms"
B. 0.83ms? C.1.50ms? D. 2.00ms? (1989:Q3)

Which of the following graphs represents motion with
uniform velocity?

>
]

Time

21. The figure above show the
displacement-time graphs for
three different motions. Wwhich
of the following statemernts is
correct?A.Graph 2 corresponds to

|

A
Z
3
s

T~

dlsplacamant D

dlsplacamant P

Time Time

(1989:Q5)

A car moving

Hawfardidmecarlravdama‘
A 125m B. 150m C. 250m D. 15km (1990:Q4)

time graph is shown in the
figure above? A. 85.0ms*
— B. 17.0ms* C 8.5ms*
Thwmas (u)
D. 1.7m s (1990:Q6)
A small metalballismrownvetﬁaﬂymwdsﬁmun
top of a tower with an initial velodty of 20ms?. If the
ballbookatotalofﬁstoread\gmndlevel,detuﬂﬁne
ﬂ\eheightofthetower.A.GDm&BOtﬂC. 100m
D. 120m [g = 10ms?] (1991:Q3)
Abodvstartsfmmrtstandnmswmmaaﬂaaﬁm
ofﬁms’.Whatdistanoedoaitowerinthemildsanld?
A. 15m B. 18m C. 27m D. 30m (1992:Q4)
Astone,Qismmwnwimvdodtyatanangled‘?SD
tomehoﬂzontal.AnomerstnneRksmmnwimthe
samevelodtybutatanangleoflsommehmm\taL
TherangscoveredbymestnnswiﬂbeA.Gmata
for Q B. Greater for R C. The same for Q and R
D. Greater for the heavier of the stones (1992:Q5)
29. The diagram above shows
a velogty-time graph

(ms*)
15 representing the motion
10 of a car. Find the total
5 distance covered during
the acceleration and the

0 10 203040 50t(s) retardation periods of the
motion. A. 75m B. 150m C. 300m D. 375m (1993:Q3)
MwuphwhtbmammzasmﬂdlM"uﬁ
isbmughttaasbnpunifamlyinlumw
distancedoesitmmﬁnnmmbebem
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to rest A. 360m  B. 540m C. 750m D. 957m (1993:Q5)
51. An object is projected with velocity of 80 ms™ at an angle of

30° to the horizontal. The maximum height reached is 46.

A. 20m B. 8m C. 160m D. 320m (1994:Q4)

32. A motor vehicle is brought to rest from a speed of 15 ms™ in
20 seconds. Calaulate the retardation. A. 0.75ms? B, 1.33rns|'
C. 5.00ms? D. 7.50ms? (1994:Q5)

33. A stone thrown vertically upwards returns to the ground.
Which of the following figures represents the velocity-time
graph?

(1994:Q7)

34. When a ball rolls on a smooth level ground, the motion of its
centre is A. Translational B. Oscillatory C. Random D. Rotational
(1995:Q5)

35. The velocty-time graph of a body moving In a straight line
and decelerating uniformly to rest is represented by

tu %‘CT %ll,%]é“”s;q‘) : iy
T

36. The distance x m traveled by a particle in time t secands | 50.

& desaribed by the equation x = 10 + 12t2. Find the
average speed of the partide between the time interval
t=2sand t = 5s. A. 60ms B. 72ms* C. 84ms!

D. 108ms™* (1997:Q2)

37. Two bodies X and Y are projected onthe same horizontal

plane, with the same initial speed but at angles 30° and | 51.

60° respectively to the horizontal. Neglecting air resistance,
the ratio of the range of X to that of Y is Al1:1B. 1:2
C (3:1D. 1:§3 (1997:Q5)
38. In free fall, a body of mass 1kg drops from a height of
125m from rest in 5s.How long will it take another body of

mass 2kg to fall from rest from the same height? A. 5s 32,

B. 10s C 125D. 155 (g = 10ms?) (1998:Q4)
S The diagram above shows the velodity-
L

39 and retardation respectively are A. 8.0ms?,
) 4.0ms? B. 4.0ms?, 8.0ms? C. 4.0ms?,
0% % %) Oms? D, 2.0ms?, 4.0ms? (1999:Q7)

40.  The velocity v of a particle in a time t is given by the equation| 54.

v =10+2t%. Find the instantaneous acceleration after 5
seconds. A.10ms? B. 15ms? C, 20ms?  D. 60ms?
(2000:Q8)

41. A motorcydist travelling at 30ms* starts to apply his brakes| 55.

when he is 50m from the traffic light that has just turned
red. If he just reached the traffic light, his decelaration is
A. 5ms? B, 9ms? C. 10ms? D. 18ms?, (2005:Q28)

42.  The notion of smoke particles from a chimney is typical of | 56.

A. osdillatory motion.  B. rotational motion. C. circular
motion D.random motion. (2006:Q13)

43. A shooter wants to fire a bullet in such a way that its
horizontal range is equal to three times its maximum height.

At what angle should he fire the bullet to achieve this?

A.53 B. 68 (C30° D 45 (2006:Q19)

44.  What is the acceleration between two points on a velocity-| 57.
time graph which has coordinates (10s,15ms) and (20s,
35ms*)? A 1.75 ms? B. 3.50ms? C. 1.00ms? D. 2.00ms?| sg
(2009:Q4)

45. A car accelerates uniformly from rest at 4ms?. How far will

6

47.

time graph of a vehide. Its acceleration 3.

it travel in the fifth complete second? A. 100m B_ s

C. 32m D.18m (2009:Q5) _
A bullet fired vertically upward form a gun held 2.0
above the ground reaches its maximum height in 4,05,
Calculate its Initial velocity. A, 10ms! B. 8ms? ¢, 40ms1
D. 20ms*[g = 10ms?] (2009:Q8)
The diagram above shows”
F G a velocity-time graph. The
statement that is true about

E this motion is that the car

0 HYSA decelerates between points F
and H, B. accelerates between points F and™G*
C. has a constant speed betweeni points E and F D, pag
no acceleration between point F and G. (2010:Q3)
A stone and a feather are dropped from the same height
above the earth surface. Ignoring air resistance, which
of the following is correct? A. The stone and feather wjj|
both reach the ground at the same time B. The stone
will reach the ground first C. The feather will reach the
ground first D. The feather will be blown away by the
wind while stone will drop steadily (2010:Q4)
A car moves with an initial velocity of 25ms™ and reaches
a velocity of 45ms in 10s. What is the acceleration of
the car? A. 5Sms2 B, 25ms2 C. 20ms2 D. 2ms? (2010:Q5)
Twa balls X and Y weighing 5 g and 50kg respectively
were thrown up vertically at the same time with a velogty
of 100ms. How will their positions be one second later?
A. X will be 500m ahead of Y B. X and Y will be 500m
from the point of throw C. X and Y will be 500m from
each other L. Y will be 500m ahead of X. (2011:Q3)
If it takes an object 3s to fall freely to the ground from
a certain height, what is the distance covered by the
object? A. 45m B.60m C. 90m  D. 30m (2011:Q7)
From the velodity-time graph shown
above, which of the following
quantities CANNOT be determined?
A. Deceleration B, Initial velocity

X Tmelsy  C. Total distance travelled
D. Initial acceleration (2012:Q5)

Calculate the total distance covered by a train befare
coming to rest if its initial speed is 30ms-1 with a
constant retardation of 0.1m2. A. 5 500m B. 4 500m
C.4200m D. 3 000m (2012:Q6)

A cr starts from rest and moves with a uniform acceleration
of 30ms? for 20s. Calculate the distance covered at the
end of the motion. A.6km B, 12km C. 18km  D. 24km
(2012:Q7)

A train with an initia| velocity of 20ms* is subjected to a
uniform deceleration of 2m=2, The time required to bring
the train to a complete halt is A.5s. B.10s. C. 20s.
D. 40s, (2013:Q6)

Which type of motion do the wheels of a moving car
undergo? A. Random and translational motion.

B. Rotational and oscillatory motion. C. Translational and
rotational motion D. Vibratory and translational motion

v/ms!

(2014:Q5)
ety From the diagram above, the region of
. Zero acceleration is A.MN. B. NS. C. SP
D. PQ (2014:Q6)
H Q bmeps
. A c a

: r a c c e its velocky #
after traveling a distance of 24m is A, 144ms' B. 72ms’
C. 36ms* D. 12mst (2014:Q7)

=
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59.
0—time/s 0 STmels X O—sTmols 0—xlime/s -

- Which of the velocity-time graphs shows uniform acceleration

60.

61.

62.

63.

64.

1D

‘ .

]

L

-a complete halt is A. 20s B. 40s C, 10s D. Ss. (2015:Q50)

A B.

of a body from rest? (2015:Q36)

A projectile is fired from the ground level with a velocity of
300ms‘ at an angle of 30° to the horizontal, Calculate the
time taken to reach the maximum helght. [g = 10ms?]
A.25s B. 30s C. 20s D. 15s (2015:Q28)

A train with an initial velocity 20ms ! is subjected to a uniform
deceleration of 2ms2, The time required to bring the train to

A football is hit with a velocity of 6ms™ at an angle of 300 to
the horizontal. The time of flight of the ball is A. 0.6s B. 0.4s
C. 5s D. 0.3s (2016:Q43)

A car has an initial velocity of 40ms* and retards at 3ms?.
Calculate its velodty after 10s. A. 10ms* B. 4ms? C. 40ms?
D. 20ms* (201£:Q48)

A body moving at 20ms decelerates uniformly at Sms2 till its
speed becomes 10ms®. The distance covered within this
period is A. 30m B. 20m C. 50m D. 60m (2017:Q17)

CHAPTER 2 ANSWERS
At constant speed: s = vt where
s = distance; v = speed= 335ms'; t = time= 5s
s =335x5 = 1675m
u=0; s=h = 45m; a=+g =10ms?;t=?
Using the equation of motion:

s=ut+ Jat —» 45 = 0(t) + 1/2x10¢2

— 45=5t; and t= 3s

NOTE
1. For motion under gravity (in a free fall) take

a. a = +g for downward motion

b. a = -g for upward motion
2. If the body is released from a heighE, takeu =10
3. If thrown vertically upwards with an'initial velocity

u then take final velocity asv =0
4. An upward journey is identical, except in direction,
to the downward journey for a body under gravity.
Parameter Upward . Downward
Initial velocity | u, =0 u,=u
Final velocty | V, = Vo, v, =0
Acceleration 79 a=+g

h

ot

- O

Time - t ., =t
Distance _ s=h

5. From the table abdve, u, of upward is the v, of downward
and vice versa and the time taken fof both are the same

‘-:T-Et'= =t From the graph: v = 3x 5 = 15ms™.
vimis| A B Consider trapezium OABC:
v

3

(T}
u

0 im

10 lsl 55" 5: x height » ,
.5 =& (AB+0C) x AE = J (60 +,68) 15 = 960m
Ammmnﬁdefmejounwymjslagsl,uandm
Stage I: AreaoffsQAE=§bas'exheight

{
v §.=QosxAE=§x5x15=37.50m

Area = § (sum of parallel sides)

Stage II: Area of (JABDE = length x breadth

5, = AE X AB= 15 x (65 - 5) = 900W
Stage III: Area of ABCD: S, = } pCx 8D

S, = % (68 - 65) x 15 = 22.50m
Total distance covered: S, =S+ S;* 3
g 5. = 37.50 + 900 + 22.50
5, = 960m (as before)
NOTE: .
1.1In the labeliing of the graph above, O I baoth a letter
and a number (Zero)

In an exam, not involving muitipie

’

2.

choice (Obj.), it Is wrong and  ¥/=s| 1 i' ]
unscientific to label the graph as e o P\ ¢
shown below otherwise o s 0 3

ED 60 -5 = 55s ;and
DC=60-3=57
The skin vibrates when beaten
NOTE:
1. Translational motion - Motion on a more or less
straight line, also called linear motion
2.Random motion - follows no reguiar pattem
3.Rotational motion - describes a drde
4, Osdillatory - A to-and-fro mobion describes 2
vibration and is usually called simple Harmonic motion
Acceleration = slope of graph
F = Ma (Newton’s 2nd- Law of Motion; See Chapter 3)

. a = F=-2000- 2 5ms?
- - m 800

Nowa = -2.5ms?; u=20ms'; v=0and s =?
Using the relation: vz = u? + 2as
0=20* + 2(-25)s ; and s = BOm
The result suggests that the car travels 80m after the
brake is applied i.e. extra 30m after running the dog over
NOTE:
1. The force is negative because it is a braking force
whose direction is opposite the motion of the car
2. This produces a negative acoeleration (or retardation)
3. ...otherwise your final answer would be -BOm for
distance, a scalar quantity v
7E u=0;s=h=40-08=392m; a = +g= 9.8ms%; v =2
Usingv! =ul+2as —» vV =0 +2x9.8x39.2;
and v = 27.7ms? x
NOTE: To knowwh'd\'eqmtionofmotjon‘sapplwiahe
for a problem. , ©
1. Consider five parafneters invoived: u, v, 5, t, @
2. You will be implicitly or explictly given information
on 3 of these and asked to soive one or both of
the others. ' "
3. 'Choose an equation which does not contain the
silent parameter.
i. s=(u+v)t (No parameter ‘a)
2
. v=u;‘+at (No paramefer 's),
1. s=ut+ Jat (No parameter )
! iv. v =u?+ 2as(No parametert’)
8C Since v is not involved, use: s=ut+iat‘
—» s = Jat* (u = 0 for both)
IIquamsl=s’

S
- S 3k at
Then Sy %’E —’1-&:.“

40D

5A
68
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‘ Ly -1 — b= =é—
o e (8 =2 "E;HJ
picH t=b ® 2

rtical and horizontal axes

some tracing to the ve
200 = 102

0 a=10ms? V=
—0+2x10x10v=
terval of time, v >
Interval for

98 Do
10As = 10m u =
Using:v‘=u1+2as~rv’
11C Acceleration here m.eans
u and the increase IS constan

uniform accelebration o
12B u=44m]s;a=-4mls’;t= 10s v—. ] - amss
v=u+at —» v=44+(4)(F10);v=
NOTE: The body is decelerating hence v < u .
pa— 1
13D Remember the relation: s = ut + % att —»s=3 at

(when u = 0). Plotting a graph of s

Ym
Sewe=a  against tF the slope Is 33

st
14A See Q4

_10-2_8
15C a=3_9 2

J6A Distance travelled after 10s:S,, = ut + Jat
= § x 10 x 10* = 500m

for every given in
t for equal time

=4ms? (See Q5)

Distance travelled after 9s: S, = % x 10 x 92 = 405m
- Distance covered in the last 1 sec: S, -5, = 500 - 405 = 95m

17D Al bodies irrespective of mass have the same acceleration

(2 = g) under the influence of gravity and for same reason,

the two objects here reach the ground level at the same

time (t) as dassically experimented by Galileo Galilee from

the top of the famous Leaning Tower of Pisa.

NOTE: Other parameters are mass dependent

Option A: Momentum = mass x velocity

Option B: Kinetic energy = 5Mmass X velocity?
Option C: Potential energy = mass X acceleration due

to gravity x height

18D v=0; a=-g; u=u; s=h

Butvi=ul+2as —» 0=u-2gh
T, s
Andh-jg-, h——za
19B The journey is in 4 stages
() Stage 1 is a triangle: S, = 3(1)(4) = 2m
(i) Stage 1l s a trapezium: S, = 3(4 + 6)(1) = 5m
ﬁﬁ)StageIIIisaredangle:S]=6x1.S=9m
(i) Stage IV s a trapezium: S, = § (2 + 6)0.5 = 2m
Total distance =S, +S +S + S =18
= m
20C. u=0; a=0.5m5‘11,' z!:=1105;4s='r‘
s = ut + Jat! = 0(10) + 3(0.5)(10) = 25m

X=X
t

The body is stationary since v = & = 0 (at all time)

21B Sincev = }ti —p 510pe‘ y=

Y- _20-10_
-4 T 20-5 T ;(-5) = 0.67

Uniform velocity means a = 0 i.e. velocity is constant
(or v = u) at any interval of time: a = "E—U="’—E-!=
Hence graph is parallel to t-axis (Compare Q20)

ooy 90X 1000 _
= T60x60 ~2M/s — u=25m/s;v=0;t=10s

22A
23D

a = slope of the graph:a =
0
t 0

24A

Jamb Serles Remix - fast Giestions and Answers on py N&F
. _(ut vt . _@5+ 010
Usngs='—7 (d not mentioned) —» 5 5 =X

NOTE: All the units must agree: i. m, s, ms2, mei
i kmr hl’, kmh'l, h'rhl

Total distance = Area under the graph

s = $(6 +10)10 = 80m —» Total time taken = 1o,
Total distance - 80

Total time 10 ~ sms?
No correct option
From top of tower to maximum height:
u=20,v=0;a=-g; t=?5=h,
v=u+at;andt=2s
Also v = u + 235 — 07 =207 + 2(-10)h,and h = 20n
From maximum height to ground level:
u=0;a=+gq; t =(6-2)s;5=h,
h, = ut + $at! = 0(4) + 4 x 10 x 4 — b, = 80m
Height of tower H, = h,- h, = 80 - 20 = 60m
Distance after 2s: S, = -} at’= } X6 X2 =12m

Distance after 3s: S, = % at? = % x6x 3 = 2m
Distance in the last 1s: S=5, -5, =27-12 = 15m
NOTE: Whenever u = 0 and the relation s = ut + iw

25.

Average velocity =

26A

27A

applies, just use s = %at‘ to save time

Range (R) is given by R = @29

For R, — sin 2(75°) = sin150 = 0.5
For R, — sin 2(15°) = sin 30 = 0.5
Hence R, = Ry(since g is the same for both)

Consider the first A(Stage I): S, = 4 x 10x 10 =50
Consider the second A (Stage II): S, = i x5x10=

28C

29A

25
Total distance = 50 + 25 = 75m

. _ 180x1000 _ )
1B0kmh = 0%x60 ~ 50ms"
u = 50ms?; t=30;s=1

v=10;
g (u_i-_v)t - (50 + 0)30 = 750m
NOTE:
1.The equation of motion above suggests:
-Distance = Average Speed x time
2.This is particularly applicable when a body s uniformly
accelerating or decelerating
3.When the body moves with uniform (constant) speed,
simply use: Distance = Speed x time
s = vt (since v = u)

Maximum height given by:H = u'sin®d _ 80’sin’30° - gom

29 2x10
NOTE: sin’8 = (sinB)?
as ¥ U_0-15_-3 _
t 20 "4

30C

31B

32a - 0.75ms?

(The negative sign Indicates retardation)

Upward journey Is against gravity hence the stoné
undergoes retardation and comes to rest at madmu
height and on the retum journey, It accelerates from
rest to a maximum velocity just before hitting the
ground - Graph B

340 See Q4

33B

35C + A downward-sloping stralght line indicates deceleratic?

7~
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30C

37A

38A
39C

40C
41B

42D
43A

-
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]

_dx . d(10 4 12¢%) 'zét

V=t e
When t = 2s: v, = 24t = 48ms’*
When t = 55! v, = 24t = 120ms’

_ Vi +V _48
Average speed = ~2 Y5 = + 120
ge sp ey

3 = B4ms?
Alternatively: Distance travelled after Ss:
X, =10 + 12t1= 10 + 12 (5 = 310m

5

Distance travelled after 2s: x, = 10 + 12(2)? = 58
Distance in the interval: x, - X,= 310 - 58 = 252m

- _Jotal distance 252
Average speed = o rvima taken SERi

NOTE: - .

1, v= %’é
C e th &omv} ¥ the f
i.e. the of the body at any given time.
To calculate'tlwil acceleration of the body, you

=84ms™*

2.

have to diffe "ﬁi:i\ate Irther v= 24t # 2="24ms?

(i.e_acceleratio ';is.‘ln.dépendent of timéj~ ° .

3, To confirm the vergcity of this daim (a= 24ms?),
insert the value into the appropriate equation of

motion to confirm the.value of the"distance

covered (i.e. 252m) between the time interval

25 - 5s: V2 = u? + 2as '

2 .yl 2. 4R2
g VmU L120-48 oo o before)

—

2a 2x24
Re_ 25’ 30) x —3
[ Psin(60°)
&_sin60° =sin60° =1 R-R=1
Ry = <in120°  sin 60% + ; RiR, =1

NOTE: . When 90° <B8£180°% sin@ "= sin (180° - e)
« sin 120° = sin (180° - 120°) = sin 60°
Neglecting air resistance, mass Is inconsequential (Q17)

80 o
=30 Retardation =

= 4t = 4x 5 = 20ms? (Compare Q36)
s = 50m; v=0; a=7?

0-80__
90_50'— ZI"I'EZ

-0_
-0
a=¥
a = 30ms?;

ot 0P -
vi=u?+ 2as anda=f-25—"—f%-g€;a=-9msl

See (4
Let the angle be 8: Range R = isé!‘z—e
tnd
Maximum height H = —“%;—"ﬁ
i sin?8
But R = 3H:. %=3; Using: _uf%&@ + 3 = 3
i 29 2sin28 _
u15|gn29 X Psin® 3= “sin'e =t
. Butsin 28 =2 sin@ cosB (Trigonometry)
4sinBcos8 _ 4. 4c058 _3._4_ = . tan@ = i
(sine(sinej‘3' sing 3 fan 3 (Recall: tan 5&%)
@né = -g—; 8 = tan'1.333; 9 =53

35 = 15 - zms.l

44D a=+% = 20-10

45Dy S,

= J(ayay = 32m (Recall: s = Jat)) S; = 3(a)(sy = Som

Distarmu-aveleﬂinﬂ\eﬁfﬂ'\semndzss-s,=50-32=18m

1 T;aere is a difference between cardinal *five” and ordinal

~fifth” used in the question.

ives the concept 9\{_ instantaneous velogity ]
| - . oa

9

490

Besides, cansider the singular noun *second” (time
interval of 1s invoived).
JAMB was lenient that year otherwise, it should have
sctaboobytrapbyinduzﬂng'smn'inﬂ'leopﬁom
to punish the unwary.
v =0 t=4s, a=-9; u=?
v=u +at —»0=u-10(4);andu=4ms‘
NOTE: Disregard the given h = 2.0m completely.
It accelerates between E and F; it has constant speed
between F and G; it decelerates between G and H;
constant speed means zero acceleration.
See Q3 17 and 38

‘%

‘u,t-anda(org)arethesaimformm&n
height ascended is the same under gravity (Qs 17, 38)
u=0;a=+g; t=3 —rs=ia’ =511013’==45m
Thebodyatmﬁmacodaates.

= 30msY; v=0; a=-01ms’
vi=ul+2as —» o = 30° - 2 (0.1)s —» 5 =4 500m
u=0;a=-—30ms';t=20;s=?

s = Jat? = §(30)20) = 6 000m = 6km
u=20msy a=-2ms?% v=0;
v=u+at —»0=20-2t;andt=10s
See Q4

NS parallel to t -axis

u=0;a=3;5= 24; v =?

v =u? +235=02+2x3x24;a|ﬂv=12rrs'
Straight line graph starting from origin

U ,=UsnB;V,=0; a= -4 t
Butv=u+at—»0=usnd-gt

_ Usin@ _ 300sin8 _
andt = g - 10 = 15§

u=20ms';a=-2ms";v=0;t=?
v=u+at—>0=20+(-2)t;andt=ms

2UsinB _ 2x65in30° .

a - 10 =
CHAPTER 3

NEWTON'S LAWS OF MOTION.

LAW OF CONSERVATION OF MOMENTUM
Amadﬂnegunwithamassofslrgﬁsamgbdetat
aspeedofIOOrr\s“.Therecoilspeedofﬂlemadiie
guniskO.SmlsecB.l.SnVsacc.lmisecD.Zmlsec
E. 4m/sec. (1978:Q7)
Amansmndsonaspﬁngscaleptamdha‘ilt.mm
dwcendsatmnstantvebdty.Asamt.mesﬁlemads
a weight A.greaherthanmeweigltofmeman
B. the same as the weightofﬂnnmnc.ofzem
.D.lssmantheweightofmenmﬁgmtimﬁe
weight of the man by 1kg. (1982:Q2)

A rockets bumns 0.0
asagaswimavelocityofS.OOOmIs.\\nntfomedn:sm
gasexeltonmemdxet?A.SOOmﬂl B. 500N C. 50N
D. 5 000N E. 50 OOON (1982: Q34)

Abodyofmassmkgmamwoﬂ\iﬁm

46C
47D

48A

b -

%08
51A
52D
538

-

54A

558 t="7?

56C
57B
58D

59C
60D

?

61C

62D T=

l. planelscomedndmasmuthpmqm
4 & = amassoflSkgasﬂmn(Hg.B).m
- acceleration of the system sA. 1 g & f9

c g DE 4av1982: Qua)
5. A force of 16N applied to a 4.0kg biock that is at rest on
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a smooth horizontal surface. What is the velocity of the block
att =5 seconds? A. 4 m/s B. 10mys C.20m/s D. 50.m/s
E. 80m/s (1983:Q30)

5. A gun of mass 2.0kg fires a bullet of mass 1.6 x 107kg due
East. If the bullet leaves the nozzle of the qun with a VE'Oﬁ'W
of 150ms*, what is the recoil velogity of the gun? A. 150ms
due West B. 1.2 x 10"ms* due West C. 1.2ms" due West
D. 1.2ms* due East E. 150ms* due East (1984:Q36)

7. Which of the following is a correct explanation of the inertia
of a body? A. Ability to overcome the carth's gravity
B. Reluctance to stop moving C. Readiness to start mo\r?ng
D. Reluctance to start moving and its readiness to stop moving
once it has begun to move E. Reluctance to start moving
and its reluctance to stop moving once it has begun to
move. (1984:Q38) .

8. Which of the following is NOT a force? A. Friction B. Tension
C. Upthrust D. Weight E. Impulse (1985:Q9)

9. A 0.05kg bullet traveling at 500ms™* horizontal strikes a thick
vertical wall. Tt stops after penetrating through the wall a
horizontal distance of 0.25m. What is the magnitude of the
average fore the wall exerts on the bullet? A. 25N B. 50N
C 250N D.SO000N E.25000N (1985:Q12)

10. A constant force of magnitude F acts on an object of mass
0.04kg initially at rest at a point O. If the speed of the object
when i has moved 50m from O is 500ms?, what is the value of F?
A- 04N B. 100.0N C. 250.0N D. 1000.0N (1986:Q13)

11. A 1000kg elevator is descending vertically with an acceleration
of 1.0ms?, if the acceleration due to gravity is 10.0ms?, the
tension in the suspending cable is A. 1.0N B. 10.0N C. 9 000.0N
D. 11 000.0N (1986:Q15) ‘

12. A jet engine develops a thrust of 270Ns when the velocity
of the exhaust gases relative to the engine is 300ms?. What
is the mass of the material ejected per second? A. 81.00kg
B. 9.00kg C. 0.90kg D. 0.09kg (1987:Q4)

13. An elevator of mass 4 800kg is supported by a cable which
Gan safely withstand a meodmum tension of 60 000N, the maximum
upward acceleration the elevator can have is A. 2.5ms?

B. 5.0ms? C. 7.5ms? D. 10.0ms? (9 = 10ms?) (1987:Q6)

14. When taking a penalty kick, a footballer applies a force of
30.0N for a period of 0.05s. If the mass of the ball is 0.075kg,
du.ﬂeﬁleﬂ:ﬁ:lwihﬁﬁdxﬂ'lebalmoﬁhiml
B. 11.25ms™ C. 20.00ms* D. 45.00ms (1988:Q7)

15. AlﬂlﬁdeoanSMwhidlisatrstsplits up into two. If the
mwmumdﬂnmrﬁdesaremandwmpa;ﬁvely,
Galaulate the velodity of the second partide, A - 8. “Mv_
C Ham D Mo (1990:Q5) =i

16. A body of mass 100g maving with a velodity of 10,0ms*
with a wall. If after the oollision, it moves with a vel
2.0ms™ in the opposite direction, calculate the change In
momentum. A. 0.8Ns B. 1.2Ns C. 12.0Ns D. 80.0Ns
(1991:Q5) .

17. A rod&et bums fuel at the rate of 10kgs* and eject it with
avelootyofolD’ms‘.memmste:xelted by the gas on
the rodket is A. 2.5 x 10°N B.50 x 10'N C. 5.0 x 10
D. 20 x 10°N (1993:Q6) -

18. If it takes 5.0 hours to drain a oontainer of
what is the flow rate of water from the
A 325 B 315C 08D,

collides
ocity of

540.0an’ of water,
container in kgs1?

N.D(Nﬂydvm-:l{n)mz)

19.111eaccelemtionofthesysternshownaboveisA.stl
B. 4ms? C. 6ms? D. 8ms? (1995:Q7) :
ZD.ASkgbbd(brelasedﬁ'omrestona

smooth plane indinegd
at an angle of 30° to the horizontal,

What is its acoeleration

10,

21.

22,

23.

24.

25,

26.

27.

28.

29.

30.

31.

32.

33.

down the plane? A. 5.0ms? B, 5.8ms?
[g =10ms?] (1997:Q3)

An arrow of mass 0.1kg moving with a horizonta|
of 15ms* is shot Into a wooden block of mass 0.4
at rest on a smooth horizontal surface, Thelr
velocity after Impact is A. 15.0ms?
D. 3.0ms* (1997:Q4)

A body of mass 2kg moving vertically upwards has its ;
Increased uniformly from 10ms™ to 40ms |n 4s, Negleg
alr resistance, calculate the upward vertical force acti
on the body. A, 15N B. 20N C, 35N D. 45N [g=10mg:]
(1997:Q7)

A ball of mass 0.15kg Is kicked against a rigid vertical yay
with a horizontal velocity of 50ms™. If it rebounceq Yith
a horizontal velocity of 30ms*, calculate the impulse of
the ball on the wall. A, 3.0Ns B. 4.5Ns C. 7.5Ns D, 12.045
(1998:Q5)

In an experiment, a constant force is applied to severa|
masses (m) and the corresponding accelerations (a) are
measured. Which of the following graphs corectly

represents the experiment?
A. 1IT and IV only B, IT and IV only

x.‘l : "-a| :
m 1/m C.IandIlonly D.Iand I only
m? n (1998:Q7)
Ll A

A bullet fired at a wooden block of thickness 0.15m
manages to penetrate the block. If the mass of the bujlet
is 0.025kg and the average resisting force of the wood
is 7.5 x 10°N, calculate the speed of the bullet just before
ithitsﬁ'vewoodmblodLA.450rm‘B.4D(hn5’C3mm‘
D. 250ms* (1998:Q9) :
A lead bullet of mass 0.05kq is fired with a velodty of
200ms™ into a lead block of mass 0.95 kg. Given that
the lead block can move freely, the final kinetic energy
after impact is A. 501 B.100] C. 150] D. 200) (1999:Q2)
Two bodies have masse in the ratio 3:1. They experience
forces which impart to them accelerations in the ratio
2:9 respectively. Find the ratio of the forces the masses
experience. A. 1:4 B. 2:1 C. 2:3D. 2:5 (1999:Q6)
A rope is being used to pull a mass of 10kg vertically
upward. Determine the tension in the rope if, starting
from rest, the mass acquires a velocity of 4ms-1 in 8s.
A. 105N B. 95N C. 50N D. 5N (2000:Q11)
If the total force acting on a particie is zero, the finear
momentum will A. increase then decrease B. be constant
C. Increase D, decrease. (2002:Q1)
A body welghing 80N stands in an elevator that is about
to move. The force exerted by the floor on the body -
the elevator moves upwards with an acceleration of 5’
is A. 160N B. 120N C. 80N D. 40N (2002:Q9)
A force of 100N is used to kick a football of mass 0.8kg:
Findthe velocity with which the ball moves if it takes
0.8s to be kicked A. 32ms? B. 50ms? C. 64ms™
D. 100ms? (2003:Q7) The
L. Jet-propelled aircraft 11 Rocket propulsion il

. ) f the above
recoil of a gun IV. A person walking. Which T and
is based on Newton's third law of motion? A-1, u'm only.
IV B.Tand I only C.Iand I only D. I, T and
(2004:Q14 a
A body of m)ass 12kg travelling at 4.2ms* collides with

C B.?mm

Vﬂﬁd!’y
kg lying
Commop

B. 7.5ms! C. 3.8ms:

- second body of mass 18k at rest. Calculate their @

velocity If the two bodies coalesce after colision.

= |

I
|
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A 1.5ms? B. 1.4ms? C, 2.1ms1 p. 1.7ms
34. A man standing on a lift that s descending

weight because A, There is ng reaction from the floor of ti
lft B. There is no gravitational pull on the man in the lit C Thm
inside of the lift is airtight D. The Iift is in vacuum (2011;04';

35. Calculate the apparent weight loss of a man wm;;hing 70;cg in
an elevator moving downwards with an acceleration of 1,5ms?
A. 686N B. 595N C. SBIN D. 105N (9 = 10ms?] (101§-Q7)

36. What force has to be exerted on a mass 60kg to give It.an
acceleration of 10ms? vertically upwards? [g = 10ms?]

A. 600N B. 1 200N C. 400N D. 300N (2015:Q4)

37. When an x-ray collides elastically with a free electron, there is
conservation of A. neither momentum nor energy Bt both
momentum and energy C. energy but not momentum
D. momentum but not energy (2016:Q1)

38. The tendency of a body to remain at rest when a force is

applied to it is called A. impulse B, momentum C, inertia D. friction
(2018:Q3)

(2009:Q7)
does not fell any

39. A ball of mass 5.0kg hits a smooth vertical wall normally with a]

speed of 2ms™. Determine the magnitude of the resulting '
impulse. A. 20.0kgms? B. 10.0kgms* C. 5.0kgms* D. 2.Skms*
(2018:Q4)
40. A body of mass 100g moving with a velocity of 10.0ms? collides
with a wall if after collision it moves with a velocity of 2.0ms?
in the opposite direction, calculate the change in momentum
A. 0.8Ns B. 1.2Ns C. 12.0Ns D. 80.0Ns (2018:Q24)

CHAPTER 3 ANSWERS
1C For a gun-bullet pair, the law of conservation of
momentum: m,v, + m v, = 0
(Where subscripts B nd G stand for Bullet and Gun)
LV = —",—:—?;Bm: m, = 50g = 0.05kg; v,= 100ms"; m = Skg
Ve = - 0.05x 100
5
NOTE: The negative sign suggests the recoil velocity of the
gun is in opposite direction to the direction of the velocty of
the bullet.
28 Two forces act on the man: i. Tension in the spring, T (upwards)
ji. Weight of the man, W (dowrwards)
Net force on the body: F = W -T = Ma
But velodity is constant hence a = 0;:W-T=0;andW=T,
Thus the man feels his normal weight.
NOTE: Consider other possibilities
1. Lft accelerates upwards.T > W

. T-W=maorT = ma + mg (Recall: W = mg)
orT=m(a+g) [Theman feels heavier]

Lift accelerates downwards: W > T

- W-T=ma; oo T=W-maand T =mg - ma
T = m(g - a) [The man feels lighter)

Lift falls freely when its cable cuts: @ = g
W-T=ma;orT=W-ma:.T=mg-ma=0 (since mg = ma)
[The scale reads zer0 and the man feels weightiess]

u=0;v=>5000ms" m= 0.01kg; t = Is

my - my
Using Newton’s 2nd Law: F = —

F = 0.01 (5 000 - 0) = SON
1

acting downwards along the plane:
T in the Tope acts upwards aiong

-1ms?t

3.

3C

For the 10kg body, force
F Jm‘g sin@; (While tenslon
the plane)

4.

L T=ma+ mgsng ........ ()
For the 15kg body, net force produces upwands acoeleration
a mg-T=ma;, Again: T=mg-ma... .. (i)
Compare the RHS of (i) and (#):

mg-ma=ma+ mgsind
159 - 15 = 10a + 10g x 0.5
-15a - 10a = 59 - 159

-ZSax»IOQ—faz'_—t-;—Jsg-%gﬂooptbnismed
NOTE:
The tension is the same throughout the entire length
of the rope.
forlOkgbody,T>mgﬂ'na(lmwdm)
ForlSkgbody,mgﬂ(rumduwmdmutL
Since the two bodies are joined, they move with
the same velocity, same acceleration

F = M~ Y) (Newtor's second taw of motion)
4v-0

w

5C

16 = ; rearranging: ¥ =20ms?

V=- 1.6 x 102 x 150 [mmasnm]

V = -1.2ms* {i.e. 1.2ms* due West (Opposite of East)}
This reluctance or inertia depends an the mass of the
body
The Impuise 1, is the product of a force and the time it
takes to act on a given body I = it
Concerning the jouney into the wall:
u=500s;5V=0;s=025m;a=7?
But: v =1-2as » P=500"+2xax025

and a = - 500 00Oms?
But: F=ma —» F=005x5x10° =25000 N
10B vi=ul+2as —» 5000=0"+2xax50
And a = 2 500ms?; :.F= 0.04 x 2500 = 100N
[Recall: F = ma]
T = m{ga) (See Q2) T = 1000(10 - 1) = 9 OOON
Thrust here means Impuise
1= R =mv(since mu = 0) :. 270 = 300m ; and m = (.9%xg
T=m(g+a) (seeQ2); 60000 =4 800(10 + a)
And 3 = 2.5ms?

F='_"'!L"T‘.!l_.30=o.o75 ¥-0). and v = 20ms*
Total momentum before and after spiitting is zero

Mass of first body = m,; Mass of second body = (M - m)
Hareeuwl+(M-m)v,-0;Rﬂlm:v,=—ﬁ":mﬁ
The negative sign suggests body 2 moves in opposite
direction to body 1
m = 100g = 0.1kg ; u = 10ms? ; v = -2ms*
Change in momentum = v - mu= 0.1(-2) - 0.1(10) = -1.2Ns
The negative sign only suggests that the change is
a degeases in momentum rather than an incease.
NOTE: The result above would be different ¥ we used
v = 2ms* and this would be an erToc
Thrust = mv (since mu =0) = 10 xSx 10° =5 x 10N
Density p is given by p = nyV and m = pV
P = 1 000kgm? (water); V = 540am’ = 5.4 x 10°'m’
:.m=1000x54x10* = 54 x 10%g

1
But flow rate = %:i =§5:“—%;-Jxlml
NOTE: JAMB’s predetermined answer was obwiously
(D) but it was not correct even if expressed In gs*

7E

8E

9E

11C
12C

13A

14C
15D

168

178
18D

Net force acting on the body: T -m,g sind = m,2 &

~ -
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. to an original action that causes the mov
. . = sing ement.
198 Taking a cue from Q4: m,g s lg‘la)-;)mlg _ MUy +myu, See 021) = 12(4.2) + 18(0)
—» 30(10) - 30(a) = 20(3}) + 20(10)(0. 33D V= My Fm, (See Q21) = 12+18 = Leemg
Solving for a: @ = 4mS . 34A See Q2 e v
; is givenb . -
20A Force ading downwards along U;i:gfifﬂm 30 ; =V S5ms? 35D Apparent weight recorded: I’E m(g,- a
F=mgsing = ma; 1.2 = = : ' TE70(16~1:5) =
t of o 3) = 595
- | NOTE:.R =mgcosg, but gcpse,tts;ecqmpmﬁ‘ -t Normal welght of the body: W' =TR" < 700N !
. +"g" vertial to the piane, S ‘”_9"30“34‘&9 0 eV, = v =V Welght foss = 700 - 595 = 105N
21D m= 0.1kg ; u, = 15ms?; mg= U, \'I 4 ' A 'R 6B F- mé =ma—p F= m(g+a) = 60(10.{.‘10); F=1 Zmﬂ
US!I'\Q: mu, + Mg, = (m" + ma) NOTE: .
Ly = MUt Maly _ 0.1(15) + 0.4 (0) _ 31 1. The accelerates (a=10ms?) quoted is no
gh M+ My 0.1+04 ™ the acceleration due to gravity (g =10mgy
22A F=2(40 - 10) = 15N 2. aand g act in opposite direction, the former iSa:;
: 4 ) " acceleration and the later, a retardation.
23D Taking the rebounce velocity of 30ms? as positive 3. The force required F is large enough to first
And Impulse = change in momentum overcome W = mg and then its excess value gives
—» 0.15(30) - 0.15(-50) = 12Ns the body a = 10ms?
F 1 4. In the long run, the effect of F thins out and the
24A F=ma; .a= “n or aCem - bé)(zj assumes v = 0 at maximum height.
introduce a constant k, then k = F ee
1f we revnfroduce @ ¢ & 38C  The tendency/reluntance/hesitation/unviillingness of ;
Mathematically ag<p; means body to move when at rest or to stop when already
i. ais directly proportional to 1 (graph III) ,'::Dv'n?‘ Is called inertia.
i.. ais inversely proportional to m (graph IV) 1.This word is semantically related to “inert” (adj.) as in
= F _75x10° _ “inert gases” in your chemistry dass and recall that
25C a= —= Fase- = 300 000ms? these gases (noble gases) are hesitant or lack the
s=0.15m;a=-3x10°ms?;v=0 will to react with other chemical substances.
UsngV = 1? + 2as; 0 = @ + 2 X3 X 10F x 0.15 ; and u = 300ms* 2._The_larger the mass, the larger the inertia as in it is
The force is a resisting one just like the acceleration and it is easg:ar to push a car than a lorry and a lorry than a
irected ite to the direction of motion of the bullet trailer.
fl';m o e ne‘;aﬁfe SRR 39A I=Ft=mv-mu= m(v-u); butv = 2ms-1 and
: u=-2ms?; :I=5[2-(-2)] =20kgms?
2. S ITIAUA-}-ITIBHB — 0.05(200) + 0.95 (0) s 1 NOTE:
A'V=—mFmy - 0054095  l0mS . -
. . 1. The impulse acts opposite In direction to the original
Final Kinetic Energy: K.E = %("‘A + mV? direction of the ball and the latter is taken as regative
(u= -2ms?)
= %(0.05 + 0.95) (10)? = 50) 2. The force with which the ball is thrown at the wall,
NOTES: F, Is action and the force component of I = Rtis the
1. Computing the initial kinetic energy -r%a“? E:\:)qual in magnitud to'the: mction; (Nestoo
KE =3mu? + Imuz2 = 3(0.05)(200) + 10.95)0y 3. Hence v = u but opposite in direction.
= i ; 4. The more effort applied at throwing the ball, the
D Thie ke ey Bt e more forcefully the ball bounces off the wall
s P \ SEILE NG F‘?"'dlng 40B  Change in momentum = final momentum - initsal momentum.
objects (bullet and block) stick together after collision . - =
i j = But u = 10ms-1 v = -2ms-1 and m = 0.1kg
with 2 common velodty (V = 10ms?) as calaulated above. = -1.2Ns
3. If the two objects separate after collision, it i lasti . change in momentum = m(v-u) = 0.1(-2 - 10) =
" collision. A AEESSE NOTE: The negative sign Indicates decrease in
4. Only momentum, but not Kinetic energy is conserved momentum.
in inelastic collistion. PTER 4
5. Both momentum and kinetic energy are conserved in CHAVTER
elastic collision. CIRCULAR MOTION. SIMPLE HARMONIC HOI;Z;M
1. k bject of mass m,
27C mpg:m,=3:1: 11‘—=-3—; aia, =29.:. A -2 Theforcerequiredtomaeanﬂl A,!E‘fﬂ.—'-"-'—]
TR A 29 with velocity v, turn in a cirde of radius ris A. 5= % %
P _may _(my(3\_3,2 ° cmrp Mg MV (1978:Q11)
== = a7 = 7% L FiF, =23 v . )
5! l:"zaz (m z) T9 1 2. If in a simple pendulum experiment the length t:l'sﬂ)e‘
28A a= Yl =40 - o5ms2 inextensible string is increased by 2 ﬁdﬂ&"';‘“’z’"p £2
T = m(g+a)= 10(10 + 0.5) (See Q2) T = 105N is increased by a factor of A. 4 B. % Cg Y
29B mu-mv=F,ifF=0:thenmu-mv=0 (1979:Q7) jength 1
' r ] nd the
mu = mv [initial momentum = final momentum] 3. The relationship beMgen the peii_deTF?um
W 80 of a simple pendulum is T = 2%(¢)" bt
30B W=mg:. m= g:m=735= 8kg data of T and |, one can obtain me’fOTvs T
R=T=m(g + a) = 8(10 + 5) = 120N MTvs. L @Tvs. U @Tvs.LOTEL
31D o Mv-u) 0.8(v - 0) (v) log T vs. log |_. Which of the grapn:S(;) D. (i)
5 S 100 = 08 and v = 100ms? A. All B. Only (I)and (ii) C- Only (i) al-Q‘ﬁ)
32A In each case, a reaction is equal but oppasite in direction (iv) and (v) E. None of them. (1981
12
' 3 JI
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. L

4. The force responsible for holding the moon in its orbits around
the earth against the gravitational pull of the earth is
A. centrifugal B. rotational C. reaction D. centripetal E. tractional.
(1982:Q11) :

5. A simple pendulum, 0.6m long, has a period of 1.5s. What Is
the period of a similar pendulum 0.4m long In the same location?
A. 1,5 5 B. 15 C. 2.25s D. 1,00s E. 2.00s (1984:Q23)

6. A particle moves In a circular orblt of radius 0.02m. If the speed
of the particle is 0.88ms™, calculate its frequency in cycles per
second. A. 2.0 B. 7.0 C. 8.8 D, 14.0 E. 176 (19§4:Q26)

7. Asimple pendulum with a period of 2.0s has its length-doubled.

_ Tts new peried is A. 1.00s B. 1:41s C. 0.35s.D. 2.835 44006

(1935:Q2) - . EE

'r"

8. Which of the following assumptions is made in 5 simple pe::‘duium' '

experiment? The A. Suspending string is inextensible Bebhas
a finite size C. Bob has a definite mass D. Initial angle o?%s?:maﬁon
must be farge. (1986:Q8) W B
9. A ball attached to one end of a string moves antidockwise areu
a dirde whose centre is O. If the string suddenly brezkswhen
the ballis at point P, along which of the following paths wil timove?
(1986:Q16)

A B e D
P P P P

10. Which of the following diagrams correctly represents the relationship
mummdmdammmsmﬂ\uﬂ

A B. o D.
LK 14\4[ 1.:‘4[ L‘_ZT (1988:Q1)

A simple pendulum of mass, m moves

along an arc of a dirde radius R in a vertical

) plane as shown in the figure above.

- m Whatismeworkdonebygravityina
downward swing through the angle 8 to 0°? A. mgRsin®
8. mgR (1 - cosB) C. mgR D. mgR(1 - sin8) (1989:Q6)

12. An object moves with uniform speed round a drde. Its
acceleration has A. Constant magnitude and constant direction.
B. Constant magnitude and varying direction. C. Varying
magnitude and constant direction D. Varying magnitude and
varying direction. (1991:Q4)

13. A boy timed 30 osdllations of a certain pendulum thrice and
obtained 1 min. 10s, 1min. 125 and 1 min. 7s respectively. The
mean period of osdilation of the pendulum Is A. 0.14s B. 0.43s
C. 2.32s D. 6.97s (1991:Q23)

14.Whidmfu1efolwdngaffedsmemdodofa
L. Mass of the pendulum bob'II. Length of the pendulum I,
Acnelaaﬁondwmgravitv.A.I,H and NI B. 1l and IT only
ClandMonly D.IandI only. (1992:Q2)

15. Which of mefdmhgisTRUEofaparﬂdenmnginahomtal
cirdle with constant angular velodty?A. The energy is constant
but the linear momentum varies B. The linear momentum is
mnstantbutﬂneerrergvvaﬁs.CBoU\me!gvandIinear
momentum are constant. D. The speed and the linear velocity
are both constant. (1994-.Q6)

16. The length of a displaced pendulum bob which passes its lowest!
polrrtbvicem\fsemndiskﬂ.zsm& 0.45m C. 0.58m
D. 1.00m [g = 10ms?] (1995:Q2)

17. Mdmmmmmammmﬂe
mrnmicnnuonareinptnase?k Displacement and velocity of

the body. B. Di and force on the body C. Velodty

19, A simple pendulum has

simple pendulum?; -

it . fmm.D.Forceacﬁngmmebodyand

13

the acceleration. (1997:Q6) , , y

18. A particle of mass 107kg is fixed to the tip of.a fan blade
which rotates with angufar velodty of 100 rad 5. If the
radius of the blade is 0.2m, the centripetal force is A. 2N
B. 20N C. 200N - D. 400N (1999:Q8)

a period of 17.05. When the length
is shortened by 1.5m, its period is 8.55. mm«w
length of the penduium.A 1.5m B. 2.0m C, 3.0m D: 4.0m
(2000:Q5) L

20. 1. Its velocity is cpnstant 11, - No work is dong on the body

“IIL. It has constant acceleration away from the center

" 4V. The centripétal force i& disected towards the center.

- Which cofmbination of she-above is true of rbody moving
with constant speed in 2 dircular trad? A 1and HI
8:landIV C.Iand IO D, U

21. A partide indradar mation performs

" ZJts -enguiar vilodty s A. 107rads? 8.
D. 5xrads! (2002:Q12)

22. A piece ofstonemmmaﬂd'aMism

_-round in horizontal aqgammmgmuwgts.

" The stone will fiy’off in @ diréction A. perpendicular tn the
“circular path. B. parallel to the Gircular path C. tangential
to the draular path D. towards the centre of the cirde.
(2003:Q10) >

D. 4.8 x 104N.  (2007:Q44)

24.Agramophoneremrdtz‘alr555mread1lsaxﬂaltargﬂr
velocity of 4% rads? fofm rest. Find its constant angutar
acceleration. A. 20.0xrpds2. B. 1.3zrads?. C 0.8zrads™
D. 0.47rads?, (2007:048)

Fn'xnmechgamabwe,mehnb
of the pendulum has the fastest
i qnqdat:A.w.B.Z.C.Y.D.X.
WO (2007:Q50) -
26.AfmceFisrequimdtn1:ecp-r5kgmamhgmﬂa
c y ¢ le | 8 f. What s thel e
q:eed,ifﬂ\eformishﬂad?&d.ms‘&&&ns"
C. 12.1ims* D. 21.0ms* (2008:QS)
If a wheel 1.2 m in diameter rotates at one revolution per
second, cakulate the velocty of the wheel. A. 3.6ms™.
B. 3.8ms*.C. 4.0ms*. D. ,2.5mst (2008:Q€)
What is the frequency of vibretjon if the balance wheel
of a wrist-watch makes 90 revolutions in 255?
A. 0.01Hz B. 0.04Hz C. 2.27 Hz D. 3.60 Hz (2008:Q10)
L. The motion of the tyres of a moving car. I1. The motion
of a loaded test tube oscillating vertically. III. The beating
of the heart. IV. A stone tied to a string and whirled
round. V. The motion of the pistons in a gasoiine engine.
Which of the motions above is smple harmonic? A. III, IV
and Vonly B. 11, Il and V only C. II, [T and IV only D. I, I
and I only (2009:Q9)
MobhddmZkgnmmamdlﬁrs‘mﬂ
a drde of radius 4 m. Cakulate the centripetal force on
the object. A. 50N B. 40N C. 25 N D. 100 N (2011:Q6)
If a freely suspended object is pulied to one side and
released, & osciiates about the point of suspension because
the A. acoeleration ks directly proportioral to the displacesnent.
B. motion is direrted away from the equilibrium point
C. acoeleration is directly proportional tn the square of the
Wum:m:mmm
(2012:Q9)

25

27.
28,

29.

30.

31.
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32. An object moves in a drcular path of radius 0.5m with a speed 98 The ball moves at 3 tangent to the = - Pﬁy,k’ :
of 1ms. What is its angular velocity? A. 8 rads* B. 4 rads* |[10B See Q5 ® (See qq)

C.2rads!' D. 1 rads' (2012:Q10) AB
33. A simple pendulum of length 0.4m has a period of 2s. What g 1B Consider AABC: AD
the period a similar pendulum of length 0.8m at the same

place? A. 8s B. 4s. C. 2 o5 D. [2s. (2013:Q5)
34. A body weighing 100N moves with a speed of 5Sms-1 in a
horizontal dircular path of radius Sm. Calculate the magnitude is W = mgh = mgR(1 - cosg)
of the centripetal force acting on the body [g=10ms?) 128 Since the direction of v changes, the direction of
A. 10N B. 50N C. 75N D. 100N (2018:Q14) changes so that at any point a Is perpendicufar m"’v
13C T= -'f;; where T = period t = time; n =

= 0S8 —» P =R cpe

ButBC = AC-AB;or h=R-p ’

.h=R-Rcosg h = R(1- cosg)

The work done by gravity to movemebobfmmo
to¢

N0 of osciltaty,
CHAPTER 4 - ANSWERS T,=0-23371 =2
1A  This force which restrains the body in the circular path Is 15 =2, = 45=240 T, =8y
clled the centripetal force Fi. Meanperiod= 1L+ T +T5 _ 2.33 + 2.40 + 223
NOTES 3 R B < -
1. The force and its acceleration which are in phase are NOTES: 1.f=ltl_,. :-T=+orf= A
directed towards the centre of the dirde being described 2. Pe"iOdeiﬂsedcydeorsiminna
by the body. . ) . _— 3. Frequency is In cyde/sec or Hertz (Hz)
2. The velogty is constant in magnitude but varies in direction (One complete oscillation = one o¥de)

and it is always tangential to the drde at any given point.
3. Thus F, and a are perpendicular to v.

’hﬂlhcme_-a=‘."rz;:.F,=ma=“"—|f"2
4. The acceleration is proportional to the displacement

148 Mass s not part of the equation T = 24}

15A Energy is a scalar quantity; its value s solely determined
by E = %mv‘while momentum is a vector quantity
and it Is defined by P = mv ...as well as the ever-

2€ Fora smple pendulum: T =_ 2!‘[5 ) ) changing direction of the velocity.
T_=pand; L=Iengthofstnngg=ameieratonduem9mwtv 16A To make one complete cyde, the bob must pass
since 7x and g are constants through the lowest point (or anywhere else) twice
. TEE. . po Lt _ lsecond
TWIWFDCLW L’ H'EﬂCE, Ll 2 ‘G - T n 1CYde =1s v
B_F% : 1 - =912 _ _10x8 _
“”lz‘_‘ﬂi_’t:%;m T:)Z=4“T=~“T=2 Using T = 21 — Upar = 7.3 (g7 = 0250
1.5 T 5 17D The restoring force and the acceleration are in phase
: =11 o _ irected towards the equilibrium position or
Altermnatively: — A= =1or =2 and are di eq Sitior
Bk ] - 270 centre of the reference circle in opposite direction to
3D. Fom ﬂI:i)pe of each g!'aﬂ'l, one @an alculate the value of g. the d[splacement.
4A See Q1 18B a = r? [where a = linear acceleration; see Q6]

NOTE: The gravitational pull constitutes the centripetal force) But F=ma;: F=mr@? = 10? x 02 x 10* = 20N
and it is an action while centrifugal force is its coresponding| 198 Original length = [ :. New length = | - 15
reaction on the same body following from Newton's third law of] - L 15

s 0o - 25

maotion. .
5A The value of ‘g’ for both pendula is the same at the same X :
g NOTE: Next time, If the question Is framed .smtemi
location. %‘=\r%_ - 2=, “E=1-5\F§'- to 1,5m" instead of ™...shortened by 1.5m...." then
v N : ' New Length = 1.5m (not [ - 1.5)
T = T=4ax? 208 See Q1
NOTE: T = 2x|y —» 4x’
E . . 21A 1 oscillation = 2nrad (radian measure)
Thits 3 graph-of T* against {, produces a sioperequal & :. 30 oscillations = 60~ rad
2
fg— from which the value of "g” can be deduced. Hence Angular velocity = % = 60% - 10n
6B v=rg ;O @~ -}f— where @) = angular speed; v= linear] Alternatively, f = _ftl= %Q = 5Hz (Q13) )
speed; r = radius .. () = %%g = 44 rads?! But angular velocity is given by w = 2nf (See @
: @ = 27 x 5 = 107 (as before) -
But 2xf = @ (f = frefquency) 22C Because the velocity of the stone is always tang

to the clrcular path (See Q1)

230 F. o m¢ = L500X40° _ 49 goON = 4.8 x 10N
TT T 50

= -0 - 4%-°0 - p.8nrads®
249C o< = __._Lt_— ‘_LS__Q. ‘ o ;
The bob accelerate from Z to X; dece!el’am_dt.j o
to W; it accelerates from W to X and dece

to Z,

14 J
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w _ = M = 2—2
f=og= 7He =7cydes/sec. (Reall: ™ = <F)

L =gl = =
7B %=E _, 15-1‘]: . T,= 27 = 2.8285

8A The bob on the inextensible string need not be of a spedific
mass although it must be heavy enough to prevent daught} 25p
(air resistance) while the initial angle of osdllation must be

small.

X




tdedara_Samuel Olaosebikan
_Adedara

26C F=

Hence v = Maximum (at X) v = (at W and 2)

2 2
If Fis tripled: 3F = 210N

5xv!
35

Again: 210 = pand v = 12.12ms*

278 The wheel travels a distance (s)equal to its own
circumference In one second(t =1s)

- Circumference _ 2xr _
me

v I =3142x1.2 = 3.8ms’

20 F=$ =32 =36rev. s = 36Hz

298
30A

1 and IV are circular motion

2
F=2.qui=sou 31A  See Q1

32 v=r@;and @ = ¥ = e = 2rads

nc B> w=232- 3

348 m= Y = 100 = jog but F = m2; ;. F = 10X5 = soN
CHAPTER 5

1.

GRAVITATIONAL FIELD. MASS AND WEIGHT. SATELLITE
Which of the following statements is true of the law of universal
gravitation? A. Any two bodies attract each other with a force
which is proportional to the difference of their masses.B. Any
two bodies attract each other with a force which is inversely
proportional to the square of the distance between them
C. Any two bodies attract each other with a force which is
proportional to the product of their masses and inversely
proportional to the square of the distance between them.
D. Any two bodies attract each other with a force which is
directly proportional to the square of the distance between
them. E. Any two bodies attract each other with a force which
is proportional to the sum of their masses. (1980:Q1)

The force with which an object is attracted to the earth is
called its A. Acceleration B. Mass C. Gravity D. Impulse

E. Weight. (1983:Q6)

The force experienced by an object of mass 60.0kg in the
moon's gravitational field is 1.002 x 102%, What s the intensity
of the gravitational field? A.0.60Nkg'B. 1.67Nkg™!

C. 6.12 x 10?Nkg™* D. 9.81ms* (1993:Q7)

What is the acceleration due to gravity 'g' on the moon, if g is
10ms? on the earth? A. 0.10ms? B. 0.74 ms? C. 1,67ms?
D. 10.00ms? (1995:Q8)

A body is projected from the earth's surface with the intention
of letting it escape from the earth's gravitational field. What is
the minimum escape velodty of the body?A. 14kms* B.13kms™
C. 12kms* D. 11kms? (1995:Q9)

A planet has mass m, and is at a distance r from the sun.

A second planet has mass m, = 10m, and is at a distance of
r, = 2r, from the sun. Determine the ratio of the gravitational
force experienced by the planets. A. 1:5 B. 2:3 C 35

D. 4:5 (1997:Q8)

The force of attraction between two point masses is 10* N
when the distance between them is 0.18m. If the distance is
reduced to 0.06m, calculate the force. A. 1.1 x 10°N B. 3.3 x
10*N C. 3.0x 10°N D.9.0x 10°N (1998:Q6)

L. The earth is not spherical but elliptical in shape. II. Variation
in latitude and longitude. 1II. Rotation of the earth on its axis,
IV. Variation in the density of the earth. On which combination
of the above does the weight of an object vary on the earth’s

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

15

surface? A. 1, 11, 11l and IV. B.1I,Mand Nonly C LTI
and Il only D. I and IT only. (2001:Q7)
lrthedistancebetweentwoamaﬂedmassslan;
cadlistrip!ed,thegravmatforczdm
between them is reduced by A. one quarter B. one
ninth C. one half D. one third. (2002:Q3)
Asateilitcisinaparkim]orbitilswiodis A. less than
the period of the earth B. more than the period of the earth
C.equaltnthepenodoftheearm D. the square of the
period of the earth (2003:Q13)
Theearthisfwﬁmesmesizcdtmﬂmmdﬂ:
ame!eraﬂonduemgmtymmmsmﬁrﬁﬂat
onmemm.mmﬁodhmduwnmmﬂm
of the earth is A. 1:320. B. 1:1280 C. 1:80 D. 1:4.
(2004:Q17)
Aforoeofzmﬂadsbetvmmdjudsdam
dis&ameapart.mvauofﬂnmmum
is halved is A. 100N. B. 200N. C. 800N D. 400N
(2005:Q32)
lfmeracﬁusofmeearm36.4xm'm,umm
dasd:eliteﬁunﬂeeathisa.&mxlﬂus‘.lim
x 10°ms™. C. 1.13 x 10'ms* D. 1.27 x 10'ws* [g =10ms™]
(2006:Q17)
Twosphemofn’aﬂss.omwwnlquosm
apart.CalculatethefurmofathacEmmm
A. 3.71 x 10°N. B. 3.57 x 10N C 4.00 x 1°N.

D. 3.50 x 10"°N. (2007:Q43)

The vaiues of x, y and z respectively in the expression
M:L'T* for the universal gravitational constant G are
A.2,-3,-2. B.-1,3,-2. C-1,2,-3.D.-2,-1, 3
(2009:Q1) '

An object is weighed at different locations on the earth.
What will be the right observation? A. Both the mass and
weight vary B. The weight is constant while the mass
varies C. The mass is constant while the weight varies
D. Both the mass and weight are constant.  (2010:Q6)
A rocket is fired from the earth’s surface to a distant
planet. By Newton's law of universal gravitation, the
force F will A. increase as a r reduces B. incease as G
varies C. remains constant D. increases as r increases
(2012:Q8)

When a brick is taken from the earth’s surface to the
moon, its mass A. remains constant. B. reduces

C. increases, D. becomes zero. (2013:Q2)

Calculate the escape velocity of a sateliite launched from
the earth’s surface if the radius of the earth is 6.4 x10*m
A 25.3km! B. 42kmst C. 4.0kons? D. 11.3kans? [g =10ms7]
(2014:Q8)

An object of weight 80kg on earth is taken to a planet
where the acceleration due to gravity is one-third of its
value on earth. The weight of the object on the planet
is A. 48N B. 12N C. 27N D. 36N [g=10ms?] (2014:Q9)
A satellite moves in a circular orbit of radius 4R round the
earth. The acceleration of the satellte in terms of g is
A. 4/g B. g/4 C. g/16 D. 16/g (2015:Q1)

A satellite revolving around the earth is kept on’its arb
by A. centrifugal forces only b. centripetal forces only
C. centripetal and frictional forces D. centripetal and
centrifungal forces (2015:Q5)

The gravitational potential at a poirk in a gravitational
field is the work done in king a unk mass from A. rero
to Infinity B. infinity to the point C. one point to ancther
point D. a distance to a given point (2016:Q49)
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on,
e . b o a force . GMy £ 9m _[Mn) [F )
24. In the eprth’s gravigational fiElg.A. ‘::?Soﬂ%:&r:eg. bodies| G2 =" X, > & '(W:' n
- mdo\;ﬁ: its Doint of aplp]jmtlon‘aﬂ?u g | éleased ) N
* repel Eﬂémpsilv&s when they come close C. energy 1s T L= [Mm) ‘41- L, g T
when an object s raised above the ground D. a body —> 80 (M, M, 80716
. experiences no decrease in its deceleration when Its moves —> M_M, = 1:1280
freely upwanrds (2017:Q1) F d
o i) 0
o< — F; =200(2) =
Chapter 5: ANSWERS 12 FO<gr—» F= (gt (£} = soon
Gmym mym, 13 v= 2R = 2% 10%6.4x 10 = 11314mgs
IC F= —5*or F oc ) ' 1
~ , the bad GMM 6.67 x 10°" x5x 10 _
2E While Gravity Is the concept of the earth’s pull on the body] 14A F= —“rld = o = 371 x 10
of m, that moves with an acceleration a (g = 9.8ms?) towards
mass, m, force F (= W) GMM F.r?, N.m?2
the earth secondary to the-pull to register a force 158 F = __ri_z —G= MM, G — _KgT'
If F=ma; then W=mg R .2 2
38 Gravitational field intensity is force per unit mass Kgmf(g T s Kgms?.m!. kgt
. 9.= LOO2X10° - 4 7NKg? = 1.67ms? —> Kg'm? s —» MILT? = ML
NOTE: This is acceleration due to gravity on the moon compared x=-1y=3 2=-2 (See Chapter 1)
to the 9.8ms? of the earth’s hence a 60kg body weighs 16C If the same object is taken to another planet, its
~> (60 x 1.67 = 100.2N) on the moon and (60 x 9.8 = 588N) mass still remains constant. .
(. on earth while the mass remains unchanged on both planetary Note the differences between mass and weights.
.- > bodies. Mass Weight
4C The information here is incomplete unless you have a pre- 1.Quantity of matter Earth’s gravitational
v knowledge of the answer to Q3 above. At least you need ina E!"O"“"esa“‘em[
"> the masses of the earth and the moon to proceed as follows: 2.Universally constant Varies from one
Let a body of mass m be placed at a distance r from the location to another
centre of the moon and then the earth 3.1t is not a force It is a force
» Weight on the moon: 4.Measured in Measured in Newton
‘ _ _ GMym _ GMp — . ' kilogram (kg) (N)
W.=mg, =37 = g,= 73" ) ' 5.Measured by beam Measured by spring
|
Similarty, on Earth: g_= G—'}"~ ..... (ii) - ba ar;ce s
‘ r 17A FO<=y
o &_ GMrn rz Om Mrn 3 " X r
Dhiding @by (@): = ~3™x TR, —> = o i) 18A See Q16 19D See Q13
From which g, could be calculated since g, = 9.8ms? 20C SinceW=mg and g, =dg_,
NOTE: i
1. The steps above are given here only for didactic reason, Then W = %‘W..... = '&' x 80 = 26.67N
2, Jl:st mst:er eql.‘latfon_(lll.) fo: v.‘:omparing_;any two BOkg was an error, JAMB meant 8ON
gravitational jurisdictions” like, the: Moan ang the Earth ° ~21C, For a sateliite of mass m the centripetal force keeping
sD mmmmﬁy,=@_' ; TN it in the earth’s orbit is given by
AndR = 6.4 x 10°%km = 6.4 x 10°n Gmm
* Vo= BXT0x64x 10° = 11314ms* = 11.314kme: F="RT Where me = mass of eath, R = radus of exth
_GMm GMm,  10GMm ' = Smm, - G = ®
8 F="Z Of="7%= T@nF (M =10m; andr, = 2r) mg= gt 9= TFande=
CMe ; - To keep the satellite In the orbit of radius r = 4R
nFy=="7—}....(ii); Dividing (i) by (iiy: = CMML _ 4g2 Gmem Gm
TR 90ty 5= X {0GMm, F=(—¢;)T—>ma=——‘rir:Rm —a="oF
R4 . pe L.
fean A0 =540 Now, substitute SHB; for G in the equation above.
> NOTE: M = Mass of the sun while G Is a constant throughout
/= the entire universe. . a=aG ) = ng —mﬁ - - anda= =
. ~ 7 \16R “me—(lsn =16 16 ”
W Foet h_@my o ome . [0.1sy ’ - iona=gatr=R
B-A o<z g (?';L)Z ~»F,=F, &T =10° 0_05) =90x10* :(_J__T;-l'gh:t s;at:l:rge has acceleration a = g a
Factors ?ffe;hng the weight of a body 22D Both forces are important (see Q1 and ?Y
98 _F B ome iy 23B  Gravitational potential energy V Is given
o A%, (T%)l ﬁ(}r - % (See @) v =Gm and?t:. unit Is Jkg*
10C Thus the satelite s geosynchronous wi T :
of the earth's rotution k_appearsss“;‘g“):;e zt‘:hwf period | 24D Acceleration of force fall (downwards) or decelersi?
“on earth, T LY Ty 1o an observer of upward journey, under gravity, remains constant
3 " GM b S G e 9.8ms?
118 g, = = ) g, = ?Mﬂ (ii)
16 ,
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CHAPTER 6
VECTORS. EQUILIBRIUM OF FORCES
A man walks 1km due east and then 1km due north His

displacement is A. 1km N15°E B, 1km N30°
0 [2km N60°E.2km N7SOE, (1978'QP)30E - ﬁ"}g- :

T=20N In the diagram bel is]
ow. wh
J—Am—re—Im—G4—Im—+x the value of W? A. 5N B lf)‘:lt é‘i

15N D. 20N E. 30N (1978:Q13)

: ( A uniform beam HK of length

A 10m and weighing 2000gr
5uppolt_9d at both ends as shown A man weighing 1000N stands
at a point P on the beam. If the reactions at H arid K~ 4
resp(ichvely 800N agd 400N, then the distance HP is A. 4m
B.34m C.3mD.64mE. 7m (1979:Q25)

Xkg 15kg The figure shows a see-saw
which is exactly in bajarce.
. weights of the people¥tting on
'}mt'i“;m it are 50kg, Xkg and 15kg 3s
shown. They sit at distances of I%m, 1%m and 2m from the
pivot respectively. The value of X is. A. 30 B.35C A D.263
E. impossible to find. (1979:Q39)
A weight of 1000 grams hangs from a lever 20cm to the right
of the fulcrum. At the left is 2 500gram weight 20cm from the
fulcrum. What is the value of x that will make the lever balanced?
A. 50cm B. 20cm C. 10cm D. 30cm E. 70cm (1979:Q47)
A tugboat is travelling from Asaba to Onitsha across the River
Niger with a resultant velocity of 20 knots. If the river flows at
12 knots, the direction of water flow is A. 36.870 B.53.130
C. 900 D. 136.870 E. 143.130 (1980:Q27) .
In the above diagram MN is perpendicular to
ON and MP. What is the difference Between
the moment about N of the force of 20
N newtons applied along MP and its moment
. about O? A. Zeto B. 0.2N.m C. 0.4N.m
D. 0.8N.m E. 0.6N.m (1980:Q31)
An aircraft travelled from Calabar to Kano as follows: It flew
first to ilorin covering a distance of 300km, 300 West of North,
and then flew 400km, 600 East of North to Kano. What is the
resultant displacement? A. 567km B. 410km C. 594km D. 500km

2SN
H P X

SO0kg

]
0.3m

0.5m/
1

E. 600km (1981:Q23)

A particle is under the action of three
P forces in equilibrium. Two of the forces
are as shown in Fig. 5. the third force
is A. 80N along P B. 160N at 60°to P
40N ¢ 40N at 45° to either P or QD.ON

E 40N at 30° to Q. (1981:Q41)
w= A body is acted on by forces applied
at points P and Q as shown. Their

resultant is equal to A. 2PN in a
d ir ¢E 8. 2 ENijinca direction
NS6"W C. 2/T3N in a direction N 56° E.

D. 2JT3N in a direction N 5eE. E. [TON in a direction N 56°E
(1982:Q28) A uniform beam PQ of mass
ym—e 20kgandlength 5m is balanced
_ r- —q as shown (Fig. 8). A man of
M weight 800 N stands at M
“———-—S'T'—"_J such that QM = 2m. The
reactions at P and Q respectively are (take g = 10ms?) A. 300
Nand500NB.420Nand580NC.220Nand380ND. 580
N and 420 N E. 380 N and 220 N (1982:Q29)

1 yiin the give diagram (Fig. 1),
3. 31 the values of the vertically
weight W and the

° o~ o Considefﬂlemmmhg
N e e at O and in equilibrium as shown
Y— 4 [ in Fig. 1. Which of the following
P, S equations is/are CORRECT?
ik ','f;t/efil‘,t(. "‘| 1cnse|='Pl @s0,
=P,sin 6,

15.

16.

17.

18B.

19.

20.

17

Ty W
A1 B Cm DIV EV(1983:Q25)

In Fig. l,FTisaunifa*lnmehenklivdd&R,u

P, QR S T 70cm mark. Two forces
F lb l ' 0.1N and 04N are appiied
atQ,HtGOanmtam

0.IN 0.4N f R
S,the85cmmark.1f memelmrulelsmmqinm

bymefortesandﬂsweight.ﬂmﬂvewcijld‘ﬂt
metrEruleisA.D.ZSNB.O.BDN C.035ND.OSON
E . 0(1984:Q2) | '
AbodyofmasSkgiiidytmis
acted upon by two mutually
forces 12N and 5N as
o - shown in Fig.3. If the partide moves
in the direction QA, calculate the magnitude of the
acceleration. A. 0.40ms? B. 1.40ms? C. 0.26ms?
D. 2.60ms? E. 3.40ms? (1984:Q21)
Ablod(ofmassz.u:gnsﬁmmasmoﬂ\humﬁ
plane is acted upon Sk by two-forces, 10N
dueNom\andlwdueEast.meandu:
accela-aﬁmpmdumdbymefcmsmulelhckis
A 0.10ms? B. 7.05ms? C 10.00ms® D. 14.10ms?
E 20.00ms? (1985:Q7)
Tmmmmmsmmnmmw
totheendsofaligltmhemle.mouﬁeofgauiy
ofﬂm:ystunsa.uﬂtnid—poitdun metre rule
B.MMMHQMMCMMMM
massD.ﬁnanfmmmeheaviermF_iﬂeuamiﬂe
becausethemehemisﬁglt(lsa&qm)

In the figure above. MN is 2
light uniform metre ruie

pivoted at O, the 80cm
mark. A load of mass 3.0kg

issus;)endedonﬂ\eruleat L, the 10am mark. If the
ruleiskeptinequilibriumbvam‘l\gkl",rmdtl’ad
attadaedtotheruieat&mezoanmart.mm
tension T in ﬁseshinglso\.iONB.liNC.lﬂl
D.6ONE. 70N  (1985:Q11)
Whid'lofthefolow'l'lglshamnim?
A.Aheawweightgspmdadmam&Am
mmmrummcammmm

12N

Scanned by CamScanner




21.

22.

23,

24,

26.

27.

28.

29.

30.

L
!

T h e f ig u 1 ¢ s , and m
in equilibrium under gravity. The tension in
the upper string is A. (m, - m,)g B. m,g
Q] C. m,g D.(m, + m)g. (1987:Q5)
Q|
- Alory travels 10km northwards, 4km eastwards, 6km southwards

- Which of the following statements are correct about an object

Jamb Series Remix - Pusy Questions any 4 nswe

D. The beam of a balance in use. (1986:Q§) _
A uniform metre rule QR is balanced on a knife edge which is
55cm from R. when a mass of 10g

— is hung at P as shown in Fig. 2, the
* P " mass of the metre rule is A. 550q
109 B. 350g C. 70g D. 359 (1986:Q9)

I n F i g,F,F, ading at O are in equilibrium,

If the magnitude of F, is 10.0N and
the magnitude of F, is 5.0N, find the
magnitude of F,. A. 26.4 N B.15.0 N
. 1 3 (198@¢:Q10) N

100N

50N
F:

A man walks 8km north and then Skm in a direction 60° east of]
north. Find the distance from his starting point. A.11.36km
B.12.36km C.13.00km D14.36km. (1987:Q2)

and 4km westwards to arrive at a point T. What is the total
displacement? A. 6km south B. 4km north C. 6km north
D. 4km east.  (1988:Q3)

Two forces whose resultant is 100N, are at right angles to
each other. If one of them makes an angle of 30° with the
resultant, determine its magnitude. A. 8.66 N B, 500 N C. 57.7 N
D.86.6 N (1988:Q4) :

The figures above show three different ways of hanging a

2 2 ’ heavy picture from a hook. The
x X b4

tension in the string would be
A. Greatest in X B. Greatest in Y
C. Greatest in Z D. Same in each one. (1988:Q10)
The magnitude of the resultant of two mutually perpendicular
forces, F and F, is 13N. If the magnitude of F, is 5N, what is
the magnitude of F? A. 26 NB. 8.0 N C. 12.0 N D. 18.0 N
(1589:Q2)
The figure above shaws a uniform circular object, Centre R
and diameter PS. A circular section, centre
Q and diameter PR is cut away from it. If
S PQRS is a straight line, where is the centre
of gravity of the figure? A. Q B. RC. A point
between P and R D. A point between R and S.
(1989:Q4)
Two horizontal forces, 10N and 8N and another force F, inclined

at 30° to the vertical acting as shown in
the diagram above, keep the body P in
equilibrium. The weight of the body is

A. lgiw B. INC %EN D. 2403
(1990:Q3)

in equilibrium under parallel forces? I. The total clockwise
momerts of the forces about any point equals the tota|
antidockwise moments about the samea point. II. The total
forces in one direction equals the total forces in the opposite
direction IT1. The resolved components along the x axis equals
the resolved component along the y-axis. A. 1 and II only
B. I and Il only C. IT and IIT only D. I, IT and IT1. (1990:Q7)

e
U P ".Psicr

32. Aforce of SN acts at a point Y on a rod xy;
3

. the diagram apoye. If xy ,: shov W
diy is the moment of the force apg, .\ &
. X? A. ONm B, 3Nm C. 7N, D t poir
(1990:08) - 104,
z

33. A body of weight W N rests On 3 smooth plane i
at an angle 6° to the horizonta|, What is the re e

part of the weight in Newton 3long the pJane:; :S?, ,
B.W cos8 C.WsecB D. W tang (1991:q2) e

Find the tension T, inthe diagram

if the system is in equilibrium, A_ g?" =
100 300 '

B. 'gnc Py p, 100N (g = 10mgy

(1991:Q6)

' 35. Aboy sitsina train moving with uniform speed on a stry;

Yrack. 1f from hls Sfitstretched palm he gently mr,,—,gght

coin vertically upwards, the
palm B. Behind his palm ¢,
palm (1992:Q3)

A uniform light rod is kept in herizontal equilibrium Under
the influence of four forces &
shown above. Which of the
following equations cp
represents the condition of

coin will fall A. In front of ty
Beside his palm D, Intg his

36.

+—B—p —>7xe ]
[—r—p —1—p

¥ b Yy v
F, F, F. ®  equilibrium for the rog?

A.F +F,=F +F, B.FL+FZ-F1+F4=0 C(F, +Fub
=(F,+F)dD.Fa+ Fb-Fc-Fd=0 (1992:q7)
Two forces of maqnitudes 7N and 3N act at right angles
to each other. The angle 8 between the resultant and
the 7N force is given by A. Cos 8 = % B. Sin 8= %

C. Tan 8 = 2 D. Cos 8= 3 (1993:Q4)

In the figure, the weight X is held in positon by
pulling the rope KLM in the direction LM.
Which of the following diagrams shows

w U h e f o r(1993:Q11) 1
A7 av

37.

38.

K

N A

In the diagram above, a lever of length 200m s used Io

lift a load of mass 180kg. The
pivot at P is 120m from the lozd

W m1l in lomstba ?
applied at the end of the lever?

[g =10ms] A 9N B. 18N C 20N

D. 200N (1993:Q12) ‘

A boal travels due east at a speed of 40ms".What IIS
resultant speed of the boat? A. 1.31;15' B. 10.0ms

C. 50.0ms* D. 70.0ms* (1994:Q3 _
The diagram above shows a uniform wood of weight 20M

and length 50 m. &5
Aﬁ'_—/—_—

39.

40.

41,

pivoted at one en?
and suspended by 2

cord at the othé
A 2o¢ou end atan a"?fjem":w
to the wood. Calculate the tension in the m(mﬂ-’@ ;
w o o d I's e ors. Which
42. In the diagram above, P, Q and R are vect
the following options gives ﬂ‘em p=Q-R
hetween the vectors? A P =Q (1995:Q%)

CP=R-Q D.P+Q+R=0

1

>
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R i

45.

46.

47.

48.

49.

50.

51.

52.

53.

k4,

55.

Jdedara Samuel Olaosebikan

A T ——

(1995:Q4)

44, Th i
4 ; i:mf‘c:rm rod PQ of length 1m and mass
s Pivoted at the end P. If load of 149N

is placed at the centre of the r
o Fapplied vertically upwards ato(gl tcr:nr:aﬁ?\fa rforc: that should
equilibrium horizontally. A. 68N B, 28N ¢ lﬂ?t e rod in

¢ H(1995:Q10) - 17N D. 7N
For what value of © are the forces In the diagram above i
equilibrium? A,15° B, 30° C 450 ngnm
(1997:Q9) T

i
A uniform light bean XZ is hinged at X and kept in equilibrium
. by the forces T and F as shown in
\ the diagram above, If XO =20cm and
- 3N . OY = 30cm, express T in terms of F.
—axmee—oe—y, ~ AT=280F B71=2¢ cT=5EF
D. T = 5F (1997:Q11)
A ball is moving at 18ms™ in a direction inclined at 600 to the
horizontal. The horizontal component of its velocity is A. 9 3ms*
B. 63ms* C. 63ms* D. 9ms? (1998:Q2)
A body on the ground is acted on by a force of 10N at a point
P as shown in the diagram above. What force
I 10N is needed to stop the body from moving
i eastward? A. 5N in the direction of East
g2t B. SN in the direction of West C. 53N in the
ek direction of West, D. 10N in the South west
direction. (1998:Q3)
A uniform metre rule weighting 0.5N is ta be pivoted on a
knife edge at the 30cm-mark. Where will a force of 2N be
placed from the pivot to balance the metre rule? A, 95am B. 25am

C : 2 (1998:Q8h

The diagram above shows a solid figure with base PQ and
~ centre gravity G on an inclined plane.

Which of the fallowing statements is
correct? A. The solid will fall over if the
3 vertical line through G lies outside the

base. B. The solid will fall over if the
vertical line through G lines inside the base. C. The solid will
not fall over if the vertical line through G lies outside the base.
D. The solid can never fall over. (1999:Q5) ' ‘
A hand bag containing Some joad weighting 162N is carried
by two students each holding the handle of the bag next to
him. If each handle is pulled at 60 to the vertical, find the
force on each student's arm A. 324N B. 162N C. 121N

D. 81N (2000:Q2)
A stream is flowing at

North
4

0.75ms-1 and at boat heading

perpendicular for the stream landed at the opposite bank atl;
a angle 30° Calculate the velocity of the boat. A. 0.65 ms
B. 0.86ms* C. 1.00ms* D. 1.50ms" (2000:Q12) '

The resultant of two forces acting on an object Is mammuT
if the angle between them IS A 45° B.0° C.90° D. 180

(2001:Q6)

Twh forces each of 10N act on 2 body, one tpwards the north

and the other towards the east. The magnitude and the
orce are A. 10JZN, 45°E

direction of the resultant fi
B. 10N,45%W C. 20N, 45°W D. 20N, 45 (2002:Q7)

A 90cm uniform lever has @ toad of 30N suspended at 15qn
from one of its ends. If the fulaum is at the centre of gravity,

19

56,

57.

58.

59.

60.

61,

62.

63.

64.

65.

66.

67.

the force that must be applied at its other end o keep
it in horizontal equilibrium is A. 15N B. 20N C. 30N

D. 60N (2003:Q11)

T h e f i g u r, endv, Whiche
of the following diagrams correctly represents the vector
difference w = v, = ¥,?

A = s > c 3
v, v, - -
w - w -
v, %
- -
v, v,
— —
v v,

(2003:Q12) ,
IfmearlglebetweBnMDveduSPaMQiso',me

(2004:Q10)
The diagram shows forces 4ﬂ,6ﬂmdiﬂ¢md8ﬂ

which act at a point O in the
directions indicated, The net
108 horizontal force is A- 7. BN B. 17N

N O C BN D. 13N (2004:Q18)
6N
10N
The value of F in the figure above
when in equilibrium is
F 150° A.lONB.lZNC.Z?ND-ZﬂH
IN Ifmesysl;emaboveishmm
tension in the string Q is A. 6N. B. 4N.
[4N C 11N, D.9N. (2005:Q29)
5N

Amirrorofweight?SNishungbyamdfrmahutm
mewall.lfﬂmcudmakesmangieof?ﬂ'mu:
horlzonml,memsimmthecudisklsnﬂ.n.lm
C .15  (2005:QiR)
Thecnmponentofvectnr)(aimgmeaemufvm
YiszerowhenA.)(isatanangleuf*‘S‘tnY.B.Xald
Yareinoppositedirecﬁonstoead\oumzc.)(andv
areparalleltnead\omer.d.:(isw-paﬂlabrto\’.
(2006:Q14)

The figure above shows 4 forces 3N,10N, 3.5Nand 6 N
adingmapatﬁdenﬂ!emm
of the four forces is A. 10.8N.

= B 10N. C. 53N. D. 5 N. (2007:Q42)

3
108

The unitofmonmtofacw;ietznbeemcasedh
A . N C. Nm2. D. Nm?  (2007:Q45)

In the diagram above, a rod 50cm long of uniform goss
s o section is suspended

0_3 15 4

L 1 horizontally on a fuicum, F, by
‘9 the action of two forces.

[ Jeoon (v what is the weight of the

rod? A. 120N B. 200N C. 40N D. S0N (2007:Q47)
The resultant of two forces 12N and SN is 13N. What &
t h ¢ a o g | e"BAYC %
D.180° (2008:Q3)

A body of mass 4kg resting on a smooth horizontal plane
is simultaneously acted upon by two perpendicular forces
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. “'H'-—‘n -~{ "
. 1 N

I Ve

!

6N and 8N. Calculate the acceleration of the motion

A 2.5ms' B.3.0ms' C. 4.0ms’ D.4.5ns’ : (200%Q7)" |

" 68. The diagram above shows plank RS pivoted at its centre

69.

70.

71.

73.

74.

75.

76.

78.

3

0 ¢ of gravity O and is In
| ] equilibrium wiglp the weigits
A P and Q. If a weight 2P Is
(7] [@]  added to P, the plank will be
in equilibrium again by A. moving Q nearer to O. B. moving P
nearer to O. C. adding a weight Q to Q. D. moving P further
away from O.  (2008:Q8)

L All the three forces must be concurrent 11. The upward
force is equal to the downward force III. The algebraic sum
of the moment about any point must be zero. Which of the
above conditions must hold for a body acted upon by a
system of three coplanar forces in equilibrium? A. 1 and I
only B.Iand Il only C. I and I only D. I, IT and 111
(2008:Q9)

An aircraft attempts to fly due north at 100kmh™, If the
wind blows against if from east to west at 60km, its resultant
velogty is A. 117kmh, N31°E. B. 127kmh!, N31°E.

C. 117knh? N31°%. D. 127kmh*, N31°W. (2009:Q3)

A.\-/ n.w Which of the diagrams below shows
c . @

the position at which a small ball-

bearing is in neutral equilibrium?
(2009:Q6)

Two Gars maoving in the same direction have speeds of 100kmh

and 130kmh. What is the velodty of the faster car as

measured by an observer in the slower car? A. 130kmh*

B. 230km* C. 200kmh? D. 30kmh? (2010:Q2) .

The diagram above represents balls in an undulating surface.

Which of the following options

vis represents of stable equilibrium?
B =/ A.II,Vand VIII B.I, IVand
VII CII, VIand IX D.II, IVand VIII (2010:Q7)

The diagram above shows two vectors at right angles to
each other. The value of the resultant

vector is A. 12.0N B. 13.0N C. 14.0N
D. 10.0N (2011:Q5)

R

il
o o [
] 4
o

B

The diagrems above show the positions of a cone.
x v ” The position which can be described
Vé C as A.YandZ B.Yand X C.Zonly
D. X only (2011:Q8)
to each other and one of them makes an angle of 30° with
the resultant, find its magnitude. A. 100.0N. B. 57.7N

B.ON
as neutral equilibrium is represented
The resuitant of two forces is 50N. If the forces are perpendicular
C.43.3N D. 25.0N (2013:Q3)

. One of the conditions necessary for an object to be in

equilibrium when acted upon by a number of parallel forces is
that the vector sum of the farces is A. Average B. zero

C. negative d. positive (2014:Q10)

What happens when three coplanar non-parallel forces are in
equilibrium? A. their lines of action are parallel B. they are
represented in magnitude only C. they are represented in
direction only D. their lines of action meet at a point
(2014:Q11)

A metre ule is pivoted at its mid-point with a vertical force of

" 10N hanging from the distance 30an from the mid-point. At

80.

what distance must a 15N force hang to balance the ruler
horzontally? A. 2Sam B. 30an C.20am D. 10an (2015:Q30)
In the diagram below, the forces whose resultant is represented
in magnitude and direction by QY are

1C

T
.

tA

f A

3D

20

31,

B2.

B3.

B4.

85.

Jm.-}b SerlggdRemix - Past Questions and Answers on Physi y
A e A ‘ c‘
—— Yy

> > >
AQXandQ Z.B. 15;;3“36

¢ % BanaB70. % Ganat
(2016:Q16)

Q

~1n the diagram belovs, the mass of the uniform m

rule is [g=10ms?)

S A. 0.4kg B. 0.2k
L OcmA, 0em C. 0.6kg D. 0.Skg
Mg 0.2i] (2016:Q34)

From the diagram below, a weight W = 60N is
horizontally by a string attached y
T a wall. Find the tension T on the
string? A. 60y3° B. 203"
W = 60N C. 40{3’ D. 120N (2017:Q18)

A moves 20m North,then 12m East and finally 15m south,
His displacement from the starting point is now A. 13m
B.27m C.47m D. 23m (2017:Q29)

A boy travels 8km eastwards to a point B in air and wate:

Determine the relative density of the solid A. 0.33

B. 0.50 C. 1.50 D. 3.00 (2018:Q9)

An object, A is held in equilibrium as illustrated In the
diagram. Using the data on
the diagram, determine the

Ti= 8N magnitude w of the weight
A.23N B.17N C.2N D.SN
(2018:Q10)

30¢°

&= 15N
A

CHAPTER 6: ANSWERS
s Magnitude of his displacement = 08
e 08 = OA? + AR (pythagoras) —»
; | 08= 874+ 17 = 2km
km Direction of his displacement = oz
ButtanB = 1 = 1 (Trig.) —» 8 =tan 1 . § = 45°
And Oc =90°- 8 —» O = 45° = N45°E
Incomplete diagram
800N aon LetHP=xandy=>5-X
ety e —sm—3k Taking moment about H

H

mmm 2(}1"
1000(x) + 200(5) = 400(10) —» 1000x = 3000 —» X = 3m
To verify, take moment about K.

1000(10 - x) + 200(5) = 800(10)

10000 - 1000x + 1000 = 8000

- 1000k = 8000 - 11000 —» x = 3 (as before)
Taking moment about fulcrum:g-x +15(2) = 50 x
— 3x + 15(2)(2) = 50(3) —» x = 30kg
NOTE: It amounts to waste of time converting the masses
to weights as some students are apt to do (since

= F x s). It is not necessary!

Taking moments; 200x + 500(20) = 1000(20)x = 50cm

Onitsha

= 458 =0.6
10\“"‘: ivelocity of boat Cos @ %%
T3knots Pwater current —» 8 = Cos* 0.6

Asaba ;
If required, calculate the real speed of the boat a5 follows
V= 37 17 (Pythagoras)

Both O and N are at equal perpendicular
M hence difference is zero. s)
In the right angled A\ CIK: Ck= [3007 + 3002 (PYEP39®
—» CK = 500km

2

distances from
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gc Using parallelogram law R= @07+ 35 (pythagoras)

—» R =40JIN

8 = tant1= 450
The third force which balances the
other two Is thelr equilibrant (€) and
itis equal in magnitude byt oppostte

oo in direct|
‘ Ve ) on to the resultant (R).
Using Geometry, the equilibrant makes angle 135 wit(;h)each

of the two perpendicular forces.Qrdinaril i i
' I Y, N0 option was righ
but JAMB's predeternined answer was (C) P 7 o

R= g4 g =203

tne =3 — =8
% tan o< 4
O<= N56.3E

118 Balandng upward and downward forces:

R R R +R, =200+ 800

250305 re—m— >R + R, =1000N...()

L4 q Taking moments about P:
L A, SR, = 200(2.5) + 800(3)

—» R, = 580N
From equation (i): R, = 1000 - 580 —» R, = 420N
NOTE: In this case, you have to convert the mass of the
beam (20kg) to Newton so as to be’in tandem with other
forces in the problem.
12B Using triangle of forces:

W= [z _32 = 4kgf.
2 x=smd =369
NOTE:
ETn 1. Each side of the triangle is drawn

parallel to the original force it
represents.

The sides are in order i.e. the armows follow one another
as their directions is similar to those of the forces.

2.

Py

A

13D Draw a vertical line through O and apply parallelogram law
Vertical components:
P, —> + P;sing; P, — + Psing,
0 P,—0
0, Horlzontal components: P, —» P,c0os@,
P, P, —» P,c0s6,; P, &+ P
Balancing vertically: P, sinB, = P*sing, evereeene(I11)
Balancing horizontally: P,=P, s, + Plcosﬂl........(ll)
14D According to parallelogram law, the resultant is the diagonal
of the parallelogram of which the two vectors are adjacent
sides and the resultant is drawn from thelr common point of

origin.
Taking moment about R:
o 100
= T T 20W + 0.1 (10) = 0.4 (15)
1A l sl W = 0.25N
w
16DQA= [F o5 =13N; a= E= %:2_5,“51

178 F = [proqg? = 14.0428; a = [ = 14442 = 7.07ms?

18C Let centre of gravity from the lighter mass be x

21

40x = 60 (100 - x) —» 40x = 6000 - 60x
x = 60cm (or 40am from heavier mass).
L 9E Taking momept about 0

l’ulnuﬁi T
I .
10 20 ", by,
w—t—% X yiq N s
& T
T sin30? (80-20) = 30 (80 - 10) e

T=3‘1’;7 = 70N, (Dont mind the eror in value). *
208Cmeonitsapu-urmﬁe;axEmlst—s{a!e‘.fﬁJa
Cone on its slant edge - Neutral \CE
21C Taking moment about the 55am mark:
55 50 0 m(S5-50)=10(90-55)
a l 1 —»m=7g
m

109
D2C F, is the equilibriant of F, and F, hence just find the
resultant of , and F, (See Q8)
<OCB = 180° - <QAC; <OCB
= 1P (Adj. sides of a f/gram) .
> Using cosine rule in AOCB
R! = F2 + F2 - 2(F,) (F,) Cos 120°
R = 1CF+ 5 - 2A10) (5) (- 05); R = [125 + 50 —»R=BN
D3C The distance from starting point Is simply

_, —» B+ 5 = 13km (scalar)
NOTE: The diagram above is only
necessary i asked to find the displacement,
a vedtor quantity (See Q1) where
d=Jg + 52 + 2(8X5) cos 150"
= 11.36km

P4DT o t a | w >V AW =M, +M)g
DSB His final position P is 4km due north of his starting point.

bt NOTE: His distance would have been
(10 + 4 + 6 + 4)kam or 24km
(see Q23)

lltll 90

1005 _ g on

F, = Roos 30° = =

27BInZﬂ1ehensiminthesh‘ingsH.=w—pT,=-\¥-

Lets assume the vertical angles in X and Y are 60° and
120° respectively (Y>X)

% & In X: T, sin60® + T,Sin60® = W

| L 2TSn60 =W > T, = 5o

Similarly in¥: T, = u*ttt—mn
LW W w
Comparing: 55,350 > Zsin60” > 2

Since: sin30<sin60<1 —» :. T,>T_>T.

b8C ¥ V= [[37_5? (pythagoras) —» V = 12N

o
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Py

I ,h)'\ 'l']

29D The wgight is now concentrated between R and S
5/ Horizontal component of F, —» Fsin30”
: For horizontal equilibrium:
30D mu(—[ an Fsin30"+8=10—» F=4N
W For vertical equilibrium:

w 3

W = F cos30° = 4:[2% =23

Resolved components on positive x-axis Is equal to resolved
components on negative x-axis and this is also applicable to y-axis
X is in the line of the force hence moment is zero

31A

32A

Weo!' posolved part perpendicular to the plane

is WcosB
34A T, cos30° = 100 (vert. equilibrium)

334 W

—%_0_ — T1,= 200

7 = B
Before the coin retums to his palm, the train has moved on
hence the coin falls behind his palm - a common experience
Antidlockwise moment = clockwise moment
Fa+Fb=Fc+Fd—»Fa+Fb-Fc- Fd=0

3

358

36D

R

37C tan 6 = 3

™
388 From triangle of forces, the forces must be in order (see Q12)
39D Taking moment about P; 180F = 1800 x 20 — F = 200N

AB = speed of boat in magnitude and direction
BC = Speed of river in magnitude and directicn
AC = Resultant speed of boat .

INAABC R = [407 + 30° (Pieges) —»R =30ms!
Only the vertical component of the tension (T) has a tuming
effect at the pivot :. T = 2 200N

Since P is not in order with Q and R, it is their resultant, not
their requilibrant P = Q + R (i) i.e. vector addition as
appropriate. If they had been in order then one of them is
an equilibriant of the other two hence P+Q+R=0

or P =-(Q + R) ...(i1)

The negative sign means that P in (ii) is opposite in direction
but equal in magnitude to P in (i) i.e. equilibriant vs resultant
(see Q9 as instructed)

T,sin30°
G

41D

42A

2 (Tsin30°) =20 —* T = 20N
If the ropes had been vertical:
2ZT=W—>T=10N

44A;

A

—3
P .5 0.5m Q
20N
14N

45D Resolve 12N force horizontally and balance against 6[3 force:
_63 _ B

12 sinB = g3 —» sinB 1
Alternatively, resolve 12N force vertically and balance against
the 6N force: 12cosg = 6 —» 8 = 60° (Trig.)

46D Resolve T vertically and take moment about x

Taking moment about P
F(1) = (20 + 14)(0.5)
—» F=68N

.. 8 = 60° (Trig.)

488

49D

50A

518

52D

538

54A

558

568
57B
58D

Tsin30°(20) = (20 + 30)F —» T=5F 59D
47D 120_ V, = 18cos60° = 9ms’t 60D
22

F, = 10cos60” = 5N Eastward
Then a 5N force Westward is needed
Sketch and take moment about the 30cm mark
. jocm  50<m 2(30 - x) = 0.5(50 - 30)
L A l 60 - 2x = 10 ‘**""‘25011-*
e 0.5 Hence the force 1s (30 . ;
. away from the knife edge
This suggests that the angle of indlination has bén
increased enough to cause the dovinviard slide

Veombal Toomtur
4 0
' L]
'] /T .
Resolving Tension vertically:
] ? T°#162 —» T =162
J;mm
V,= 0.75ms”
. _ 075
V“:e,ﬂ/(/ sin30° = Ve —* V, =15m

NOTE:

1. This question is somewhat ambiguous in that JAMB
should have specified what was required between
V, = Real velocity of boat

V, = Resultant Velocity of boat under the influence of
V, = Velocity of stream

The angle given (30°) also had no reference pont
hence candidate’s discretion as worked out above & advsd
The angle is 0° when the two forces are applied in the
same direction

2.

—F,
_.)Fl NOTES:

As we increase the angle betwessi

the two forces, the diagonal of ar
parallelogram (resultant) shortens

2. WhEne=90u;R= lFlz +F22<F‘+Fz

3. When 6 = 180° it means that the two forces are
exactly in opposite direction and resultant is minimum

180°

R=F-F
And in this case, parallelogram law cannot be appled,
so applying cosine rule is futile

- an@ = 10 =1 —p B=4F
—» R=10[Z N;t2n® = 10 =1
Taking moment about the

R=l10? + 10

Scm A5am

L A 45cm mark £ = (90 - 45
¢ = 30 (45 - 15) ot

See Q9 and 42 F= 3-0—:—5@' ’

Now revisit Q53

For horizontal equilibrium:

8N force —» 8 cos60° = + 4N

6N force —» 6 cos60® = + 3N

10N force —» + 10 = + 10N

4N force —» -4 = - 4N

Net = + 13N n:eksaimgﬂ“’-'**

The + sign indicates that the net fo

X - axis e
F is the equilibriant of 10N and 17N forces hence

resultant is equal to F In magnitude
F= 775 10 (pythagoras) = 19-72N

TensioninP =2+4+5 = 1IN

Q=4+5 =9N; R="5N
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Vo0 :
ATsinda®
H
H

e i = 7€, 75
61A T sin 30° 75' T= 6_ 150N
75N
62C 1.e. they are in the same direction
638 For vertical equilibrium;
10N force —» 10 sin30° = + 5N
6N force —» 6 sin60° =3[ N
33 force —» + 3[3 =+ 33N
Net = + 5N
For horizontal equilibrium:
10N force —» 10cos30° = + 53N
6N force —» 6c0s60° = - 3N
3N force —» + 3 = 43N
SN A
Net =+ 5[3 o )
Now, we have:
R= JSE + (5[3')7 = 10N .
56N

64A The moment is simply the product of one of the two equal

forces (N) and the perpendicular distance between them (m)

65D The weight acts at the 25cm mark, the centre of gravity:

10W + 1200 = 2000— W = 80N

___________ = Note that adjacent angles in a
parallelogram are supplementary.
Now, using cosine rule:
12° + 8 -1

Cos(180 - 8) = “5ioyEy =0

180-8 =Cos'0 —» B =90
However, the above is needless if the two forces form a
pythagoras triplet (triple) with their resultant:
(0 = 90) e.g. 5, 12 and 13; 3, 4 and 5 etc.

]
1M

67A Look for the pythagoras triplet of 6 and 8 i.e. 10 as the

resultant force on the body:
F=ma »a=FL£ —» a= 0 =25ms?

68B Since the weight of P has been increased, its distance from

the fulcrum must be reduced to maintain the original moment
of P about 0.

69D I —» All the forces must be adting on the body smulaneously

I — In fact, all forces in any other direction must be equal
to all forces in the opposite direction
Il — Clockwise moment = anticlockwise moment

G0komb™*

E R = 602 + 1002 = 116.7kmh*
R h&0kmn*

70C J =

> 8 = tan? 100 = 30.96°W

60kmh’

71D If tilted, it moves on but comes to rest in its new position.

A —p stable equilibrium
B —» unstable equilibrium
C —» testing the validity of (A)

72D This is called relative speed

vy, = 130 - 100 = 30kmh*

If the two cars are in opposite direction

Vv, = 130 + 100 = 230kmh

A common everyday experience when we travel in vehides.

73C See Q70
74D Triplet 6, 8 and 10 75C  See Q0
7. F.= Reos8 = 50 x cosd0® = 22 =50 _ 10

77D Or sum of forces In a given direction is equal to sum of

forces in the opposite direction. Again, dockwise moment
iz equal to antidodkwise moffiént about the same point.
780 Since they are not parallel
€——t0em——3e——n—3p _ 1aKing moments about
A the midpoint;
79C * “"i 15x = 10(30)
[1on] and x = 20am
B80A Note that QY starts from megommon origin of QX
and QZ
81C Moments about the fulorum: Hg(lﬂ) = 0.2(30)

0.2x30
M= 101(10 = 0.06kg g

Pick option C all the same... it is JAMB’s error.
82C Resolving T vertically against W:

Toos30 = Wand T = —oas- = 405

1 c InAHADO:
83A ‘I . !AE +OR (Pythagoras)

OD
848 Distance travelled, s-3+6—14km e
But displacement, d = [gf , & = 10km
s-d=14-10 = 4km
858 W is the equilibrant(E) of T,, and T, hence W is aiso
equal to their resultant(R) in opposite direction.

=R=[F+7 = Ji5Z+& =17

CHAPTER 7
WORK. ENERGY. POWER.

1. A 500kg car which was initially at rest travelled with an
acceleration of Smsec?, its kinetic energy after 4 secnds
was A. 105 B.2.5x 1000 C 2x 109 D. 5 x 107
E.5x 109 (1979: Q3)

2. A body is released from rest and allowed to fall freely
from a given height under gravity. The kinetic energy at
its half-way point is A. a little above half of its initial energy
B. a little below half of its initial energy C. a half of its initial
energy D. a little above its initial energy E. a littie below
its initial energy. (1979: Q44)

3. The water at the bottom of a waterfall is slightly warmer
than that at the top because part of the A. potential
energy raises the water temperature B. water absorbs
latent heat from the atmosphere C. kinetic energy Is
changed into intemnal energy D. dropping mass of water
increases the heat capadity E. A and C above. (1980: Q15)

4. The area under a force-distance graph represenis
A. acceleration B. velocity C. power D, work E. momentum
(1982: Q42)

5. A man of mass 50kg ascends a flight of stairs 5m high
in 5 seconds. If acceleration due to gravity is 10ms?,
the power expended is A. 100W B. 200W C. 250W
D. 400W E. SOOW (1983:Q17)

6. Which of the following best desaribes the energy changes
which take place when a steam engine drives a generator
which lights a lamp? A. Heat—Light —»Sound —» Kinetic
B. Kinetic — Light —» Heat — Blectricty
C. Heat —» Kinetic — Electriaty —» Heat and Light
D. Electricity —» Kinetic —» Heat —» Light E. Heat
— Sound —* Kinetic —» Eleciricty. (1983:Q41)

A force varying lnearly with the
o distance acts on a body as shown in
Fg. The work done on the body by
7. Gamy = the force during the first 10 metres

23
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10.

11.

12.

13.

14.

15,

16.

17.

18.

19.

20.

21.

2Z.

0

of motionis A. 1001 B. 150 C. 200) D, 300] E. 6001 (1984:Q22) | 23. A man whose mass |s 80kg climbs a Staircase,.' P"J'.qu
If a water pump at Kanjl Dam is capable of lifting 1000kg of expends a power of 120W. Find the height Oft:] 2 ang
water through a vertical height of 10m in 10s, the power of A. 1.8m B. 2.0m C. 2.5m D. 3.0m (g = mms,a ﬂa"%i
the pump is A. 1.0kW B. 10.0kw C. 12.5kW D, 15.0kW (1998:Q10) )
E. 20.0kw (g = 10ms?) (1984:Q39) 24. A car of mass B00kg altains a speed of 25ms1 i 2
A device that converts sound energy into electrical energy is The pawer developed in the energy is A. 1.25 10?:%
A. The hom of a motor car B. An A.C. generator B. 2.50 x 10'W C. 1.25 x 10°W D. 2.50 x 108y ('1999
C. A microphone D. The telephone earpiece E. A loudspeaker. | 25. A ball of mass 0.1kg is thrown vertically upvrargs .. Q)
(1984:Q43) speed of 10ms from the top of a tower 10m higr; 4
A constant force of 40N acting on a body initially at rest gives Neglecting air resistance, its total energy just befogg .
an acceleration of 0.1ms? for 4s. Calculate the work done by the ground is A. 5) B. 10) C. 15) D. 20) [g = 10mg:
the force. A.81B.10)C.32JD. 160) (1987:Q8) (1999:Q3) }
A body rolls down a slope from a height of 100m. Its velocity | 26. If the force and the velocity on a system are each reg,,
at the foot of the slope 20ms". What percentage of its initial simultaneously by half, the power of the System i e
potential energy is converted into kinetic energy? A. 40% A. Doubled B. Constant C. Reduced to 3 Quarter
B. 35% C. 20% D. 15% (g = 10ms?) (1987:Q9) D. Reduced by half. (2000:Q9)

(G = 10msY The figure above represents the 27. A stone of mass 1kg is dropped from a height of 1gy,

Q Q main sequence of energy conversion| ~ 200Ve the ground and falls freely under gravity, s 1
i vy Ynec ey @t Kanji dam. The efficiency of the| ~ N€rdY Sm above the ground is then equal to. A its e,

l system is en-erg'y 'on the grqund B. twice its fﬂlﬂal_polenﬁal enery,
E C. its initial potential energy D. half its initial potentizl
E E _E ener 2001:Q3
A.% B. q C. (@z) D. (Ql +Q!)(1987:Q10) - o« e The dia_gram above shows the fory,
How long will it take a 60kg man to dimb a height of 22m if he e : (F) acting on an object 2
expended energy at the rate of 0.25kW? A. 5.3s B. 34.5s | 28. distance (x). The work done on ts
C 4165 D. 52.8s [g=100ms?] (1988:Q11) Wm peance  ODject through a distance(x).
To keep a vehidle moving at a constant speed v, requires The work done on this object is expressed as AFx
power P, from the engine. The force provided by the engine B.AJ C J;—J D. Fj’s 1 (2002:Q5)
is AP B 'liv C. pv D. % (1990:Q9) 29. A body of mass 4kg is acted on by a constant force o
A stone of mass m kg is held h meters above the floor for 50s. 12N for 3 seconds. The kinetic energy gained by the body
The work done in joules over the period is A. mh B. mgh at the end of the time. A. 162 B. 144) C. 72)
C. mgh750 D. 0 (1990:Q10) D. 811  (2004:Q12)
F A body is under the action of a 100N In the figure above, the work doe
(N force F such that the force incli
12 30. ] <60 by the force of 100N inclined a =
6 displacement graph of the body a n ¢ tothe object drageed
X Is semidircular as shown above. horizontally to a distance of 8 m is A. 600J. B. 800.

0 3233 ~ X" The work done on the body by | 4003, b, 100). [reglect ficional effect] (2005:03)
the force in moving through 24metres is A. 36n) B. 72n) 31. An engine of a car of power 80KW moves on a rough
C. 144x] D. 288n] (1991:Q9) A w . Te ferce requid to
A man weighting 800N climbs up a fight of stairs to a height| |2 4 oo e 0 5 <0 100 B, 2.50 x 10
of 15m in 12.5s. What is the man's average power output? C. 2.56 x 10N D. 2.80 x 10°N (2006:Q16)

A.B67W B. BIOW C. 960W D. 15000W (1992:Q6) 32. A boy drags a bag of rice along a smooth horizontal floor
Which of the following correctly describe the energy changes with a force of 2N applied at an angle of 60° to the fox
in the generation of light by a hydroelectric power station? The work done after a distance of 3m is A. 6. B. 5
A. Electrical — mechanical —» potential—+ light. B. Patential C.4). D. 3). (2007:Q41) .
—» mechanical —p electrical — light. C. Mechanical —» sound 33.1f a body of mass 5kg is thrown vertically upwards w0
— eledrical — light D. Kinetic —» mechanical —» electrical velocity u, at what height will the potential energy
light. (1993: . -
ﬁ-\-n’ ol%ect (of massqgf))kg is released from a helght of 2m. Find|  to the I-uneztic energy? A. ,h = Lg B. h
the kinetic energy just before it strikes the ground. A. 250) C. h= 2,51 D. h = ;!J_g (2008:Q11) |
B. 1 000] C. 10 000J D. 100 000) (1994:Q9) 34. If a cage containing a truck of coal weighing 750kg 5
A cone in an unstable equilibrium has its potential energy to a height of 90 m in 1 minute, what s the total
A. Decreased B. Inaeased C. Unchanged D. Oscillating expended? A.11.50kW B. 12.60kW C. 11.25kW
(1994:Q10) D. 12.10kW [g = 10ms?) (2009:Q10) L2
A vehicle of mass m is driven by an engine of power P from 35. A bob of weight 0.1 N hangs from a massless string
rest. Find the minimum bme it will take to acquire a speed length 50cm. A variable horizontal force which l: o
A MV g omyie my o i"z'% (1995:Q11) from zero is applied to pull the bob until the SN
P 2P P ‘ th 5 th ical. The wark done [

An object of mass 100g projected verbcally upwards from the an angle of 607 with the ve 0,500, { ZDlum

round lzvel has a veloaty of 20ms* at a height of 10m. A. 0.250]. B. 0.025). C. 0.050J. D.‘ : i .
g;a'o'hte its inibial kinetic energy at the ground level. A. 10] | 36 A carpenter on top of a roof 20.0 m high dro]iim The e
B .‘25] C. 303 D. 50) [Take g as 10ms?, neglect air resistance] of mass 1.5kg and it fellu;eet::[;f:et:‘jn?ﬂrzuué Mi
(1997:Q12) B energy of the hammer )

4
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From the diagram above,
calculate the work done when

i v

38. An object is moving with a velocity of Smst. At what he
must a simifar body be situated tév have a potential e;:rc_;ght
equal in value with kinetic energy of the moving body?

A , . 2 5 . 0 m (2013:Q% : 2

39.If a pump is capable of liing 5 000 kg of water through a
vertical height of 60min 15min, the power of the pump is
A 2.5 x 1053s%, B. 2.5 x 104s C. 3.3 x 10°)s*. D. 3.3 x 10%Js™,
(2013:Q10) '

40. An object of mass 20kg Is released from a height of 10m above
the ground level. The kinetic energy of the object just before
it hits the ground is A. 2 000] B. 500] C. 200]) D. 4 000]
(2014:Q12) .

41. The energy in the nucleus of atoms produce heat which ca
be uged to generate A. electrical energy B. potential energy
C. kinetic energy D. mechanical energy. (2014:Q13)

42. Acar travelling at 60ms™ produces a force of 400N. Calculate
the power of the engine in kW A. 25 B. 22C. 24 D. 20
(2016:Q38) - _

43. To keep a vehicle moving at a constant speed V requires power
P, from the engine. The force provided by the engine is

APV B.(3)V C.PV D.PV (2018:Q17)
CHAPTER 7 ANSWERS

1A m:500k-g;;1=0; a -_——ém_s";_t=4s;v=?;-KE_=?
Butv=u+at ;:.v=0+5(4) —»v=20
But KE = §mvi;KE = § x 500 x 20 x 20 = KE = 10°]
2C According to the law of conservation of. energy, Energy lost as
PE = energy gained as KE;Energy lost as PE = mg x %h = _'I‘i‘iﬂ
This is one-half the original mgh
3C The warmth suggests Increase in the motion of water molecules
NOTE:
1. Heat is not strictly synonymous to internal energy but
only a measure of the latter as reflected bytemperature
2. Intemal energy can.be raised by either (i) heating a body
or (ii) doing work on the body
4DW=Fxd .
SE Energy expanded or work done against gravity:
—» PE=mgh=50x1‘0x5=2500J
But power = Energy-'r it:“xzended = 2500 _ soow
6C If it had been a gasoline engine, conversion would have been
chemical —p kinetic — electrical —» heat + light
Work done during the first 10m —»

:,, B W = Area of trapezium OABD = %
- :
otk (80+0A)0D= 3 (10 + 2010 = 1501

Total work would have been W = Area of &A0C

= 1 0Cx 0A = 2003
This is consistent with W = Average force x distance
When force is not constant

the particle moves from x = 0m| .
to x = BOm A. 1 200) B. 2 400)| -

9C And the: loudspeaker nows re-converts the electrical
energy to sound energy (amplified manifold)
10Cu=0 a=0.1ms’ t=4s s=?hence W=7
Using s = ut + dat? = J(0.1%4y" = 0.8m
ButW=FKs=40x0.8=3l] "
11C PE = mgh [where h = veﬂkzlhciglt(lﬂlamddopen
PE = m x 10 x 100 = 1 000m
KE=imv*=§xmx20’-200m
gy converted to KE
Tnftial PE w AT

= 200m
—rmxim%ﬂm
NOTE:Theao%differemeismergybstmm
12B This is a resemblance of Q11
Useful Energy Output
_E...E_mgh =60x10x22
B3OP= Fut=p="p 7 025x10
Work done . p_ EXS _py (S
Time wP==% F’(‘:‘)

% conversion =
0 '

Effidency =
= 52.8s
14A Power =

But%=v :.P=va—vF=—s—
ISDﬂwepotenﬁalenergy[mgl'l}pmdbfme stone
atthisheighthlisnotaxwatuitnmks'lmﬂlei
is no motion (V = 0)
16B Area of a semi-circle —» %xr‘ = work done

:.W=%xx12x12=72:
17C.Energy = mgh = Wh = 800 x 15

Power = 800X 15 — osow ]
188 Amasofwaterisrﬂeasedﬁunalﬂgﬁt(pdﬂﬂ)
to turn some turbines (mechanical) which generates
electrical energy that causes lighting
NOTE: Although mechanical energy involves potential
energy(dmtopcslim)aﬂliﬂi:emgy(&zhndim),
it was used edusively here to mean kinetic energy
19B. All PE has seen converted to KE
:. KE=mgh=50x10x2 =1000

208 é@ mghl%'q&l‘-simh,)h‘

218 P=5_“t‘£= mﬂji_wit“%

Average force x distance _ [3Fxs
* Time L

Alternatively: P =
P=m'-;t'5—52p=m({-).(—a~52p=n'!(-%)v.
— 2p=T —» t=%

Note: We use average force here and P &5 average power
developedl.e.velodtvismtoo:mltasmemdyls
accelerating from u until v.

22A At ground level: PE = mgh = 0; KE = Maximum
At maximum height, h = 10m; PE = Max; KE = 0
(PE + KE), =(PE+KE),(Lawoanrmvat'mduugy)
:, KE, = PE, = mgh = A0 x10x 10 = 103

23D Power x time = energy —» Pt = mgh
120x20=80x10xh —» h=23m

BB P = Energy _ mgh _ 1 000 iso: 10 _ 10KW

Time t

25
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0 x 252 CHAPTER 8
2
24AE 0 %fnvl;rpower - o 8__02 XL =12500W FRICTION. VISCOSITY. SURFACE TENSTON
25C First calculate the distance from the top of the tower to the| 1 The frictional force between two bodies A, =
imum height attained: u = 10ms'v =0 a=-g s=7 only when there Is relative motion or tendency for ey
e ’ v-u? _ 01107 100 B. acts so as to oppose the motion C. depends n
= —> 5= Y5 = 5rq0) = T5p = 5M normal reaction between the two surfaces p, ]
o IR, 5 -2(1 15 independent of the area in contact E. has g :)Sf r&lzger,
:. Max height from ground level —» 10m + 5m = 15m characteristics. (1978:Q2) .
PE_.= mgh = 0.1 x 10 x 15 = 15)

I

2,  Which of the following does NOT cause a reduction of
But PErm: is ﬁna"y converted to KE at grollnd ICVd EI‘IErgV 151 the SUrfﬂCf,‘ tension of water? A. Soap SOIUUOH B,

ergen
26C P=FxV(see Q14) P, =F, xv,;;ButF, = J Fandv, = jv,|  C. Alcohol D. Camphor . Grease (1980:Q13) t
1 1 F.v P, Fuv, L4 R F :_ﬁbodyof mass 6kg rests on an
wP=Fxv,= 5 Fx VP = ‘T‘ Hence = _-4L X Fv,= 3 inclined plane_. The norma| reaction
' is R and the limiting frictigna| forge
270 Sge Q2 3 is F as shown in the diagram, IfFig
28D Area of the triangle {%FX) is consistent with ’ 0 4 30N and g = 10ms, then th:
W = Average force x distance where force is not constant w angle of inclination is A. 15° g 3
_ _ _ C. 45° D. 6(° E. 75" (1981: 1
29Aa=%=¥42—3m§2 and t = 3 where u = 0 4. A mass of 2kg onasurface(u=‘/z)isconneam?ngj
Usingv=u+atv=at=3x3=9ms!
- B P - 2kg second mass of 4kg gver
Kinetic Energy = Fmvi=5x4x9x9 = 162] l'_ a frictionless pulley as

Tocmsmedmse:s=ut+%at’;s=%x3x3x3=222m Cm—— shown in the diagram, |f

4kgthe acceleration due tp

gravity Is 9.8ms? then the masses will A. accelerate at
30C Only the horizontal component of 100N force causes 4.9ms? B. remain stationary C. accelerate at 9.8ms?

horizontal motion: W = 100c0s60 x 8W = 400] D. accelerate at 19.6ms? E. accelerate at 39.2m?
80 x 1 000 . (1981:Q28)
31B P=FxV (see Q4); F = =255 = 2 500N 5. Which of the following statements about friction it NGT
32DW=Fs6 .5=2cos60°x3 =3) correct? A. The force of kinetic friction is less than the
33D At maximum height total kinetic energy is converted to total force of static friction. B. The force of kinetic friction

Bu'(W’=Fxs=ma)<s=f’n<3x22Z =6x27 = 162N

_ g - 2 between two surfaces is independent of the areas in
potential energy: mgh__ =smu? — h = Img = 29 contact provided-the normal reaction is unchanged. C. The
But midway through the jouney one-half KE is converted to force of rolling friction between two surfaces is less than
y the force of sliding friction. D.The angle of friction is the
one-half PE :. PE = %KE when h = %hmﬁz—g angle between the normal reaction and the force friction.

E. Friction may be reduced by lubrication. (1983:Q4)
34C P = Eg_h = m——l"}l—-g;m = 11 250w - A brick at rest on a horizontal
6. Brick Pull able is pulled by a horizonl

Resolve T vertically against W-

: cord, as shown in diagram. The
: Teos60° = 0.1 and T = 0.2N force of friction on the brick A. increase if the pull increases
o8 Resolve T horizontally against F: but the brick does not move. B. Is directly horizontzl to
5 the right C. decreases if an identical brick is placed on the
F="Tsin6o; F=023 - o @ first. D. is zero if the brick is pulled hard enough to make it
35 i " o slide. E. change if the brick is tumed on its side.  (1983:Q5)
d d= 59_?'(%9 =058 = 7. A metal block of mass 5kg lies on a rough horizontal
_ _ platform. 1If a horizontal force of 8N applied to the block
e W=Fxd= 04 xopsF = 0075 | oot f2nOr of mass just slides the block on the
(No correct option) platform, then the coefficient of limiting friction between
36A K E __ =15x10x20 = 3001 the block and the platform is A, 0.16 B. 0.63 C. 0.80
37.  Just cakeulate the area captured by the time Interval D. 1.60 E. 2.00 (1985:Q8)
. -1
W = 3(80)(80) = 3 2003 (No correct option) 8. w - e n a b o x
) ’ It slides along a horizontal floor a distance of 3m before
38C  KE= smvt = —im coming to rest. What is the coefficient of the kinetic f’:"m
\ o . between the box and the fioor? (g = 10ms?) A.
& ~, But PE = mgh :. mgh = 2—231 and h= 1.25m="=1.30m . B.512C /3 D.2/3 (1986:Q11) e
7 : 9. The coefficient of static friction between a 40kg c1@
; ¥ P = 50 x 10 x 60 = 1
at - 15 x 60 3 3335 and a concrete surface is 0.25. Find the magnitude of
40M  KE = PE = mgh = 20 x 10 x 10 = 2000 the minimum force needed to keep the crate stationa
41A  Nudear energy to heat energy to electrical energy on the concrete base inclined at 45° to the horizontal
42C P =FV (See Q14):. P = 400 x 60 = 24 000 W = 24Kw {9 =10ms?] A, 400 N B. 300 N C. 283 ND. 212N
43A  See Q14 (1987:Q11)
10. I a beaker is filled with water, it is observed that the
26 4
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13.

14.

15.

16.

17.

18.

19,

20.

21,
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<urface of the water is nat horizontal 3
This behaviour is due to A. Friction B
D gvaporation.d (19871Q12) .
A force, 1ON, drags a mas i
acceleration of 0.2ms?, If ?h:zozgcglr:!rztri\:: z(?unt:atl . Mth 3
10ms?, the cgefﬁment of friction between th . q!"aVltY ;
and the table is A. 0.02 B. 0.08 C. 0.20 p 0 83 m((j;glgﬂméi;)
.:g:ilrc::tkao\fl mass m is held in equilibrium
i erﬁcal wall by a horizontal force,

e coefficient of friction between the
block and the wall is u, the minimum value
of the horizontal force is A, pmg B. (1 - p)mg

C.(1+ p)mg D. mg/p (1989:Q7)

; the g1ass—water Interface.
Viscosity C. Surface tension

Block

wall

m
A body of mass 10kg rests on a rough inclined plane whose
angle of tilt q is variable. This gradually increases until the body
starts to slide down the plane at 30°. The coeffient of limiting
fricion between the body and the plane is
A.030B.050C.0.58D.0.87. (1990:Q11)
In which of the following is surface tension important? A. The
floating of a ship in water B. The floating of a dry needle in
water C. The floating of a balloon in air D. The diffusion of a
sugar solution across membrane. (1991:Q14)
A small steel needle is carefully floated on water in a beaker.
When a few drops of kerosene are introduced into the water
the needle sinks. Which of the following statements correctly
explain(s) the observation? 1. There is a tension on the water
surface. 11. Kerosene reduces the density of water so that the
needle becomes denser than water. III. Kerosene reduces the
surface tension of water. A. I only B. II only C. III only
D.IandIl E.I and III (1984:Q24)
In the diagram above, the hanging mass

I"" B m,is adjusted until m, is on the verge
of sliding. The coefficent of static
friction between the mass m, and the

table is A. m,/m, B. m,g/m, C. m,/m, D. m,g/m, (1992:Q8)
Calculate the magnitude of the force required to just move a
20kg object along a horizontal surface if the coeffident of friction
is 0.2 A.400.0 NB. 400N C. 4.0 N D. 0.4 N [g=10ms]
(1994:Q11)

A box of mass 40kg is being dragged along the floor by a rope
indined at 60° to the horizontal. The frictional force between
the box and the floor is 100N and the tension on the rope is
300N. How much work is done in dragging the box through a
distance of 4m? A. 680 B. 400 C.200) D. 100  (1995:Q12)|
Which of the following statements are TRUE about frictional
force? 1. Tt is always a disadvantage IL. It Is sometimes a
disadvantage III. It always exists where there s a relative motion
of two bodies that are in contact. IV. It is sometimes very
useful. A. I and IIIADnIy _land IVonly C.IIand IIT only D.1II

3nd 1¥ onfy  (1995:Q13) |
The figure above shows a block of mass m sliding

Q
down a rough inclined plane QP at angle 8. The
forces acting on the block along the plane QP are
P - - nd
A. mgsin@ and the normal reaction B mg;qna a
the force of friction C. mqcos@and the normal reaction D.’mgcos@
and the force of friction. (1997:Q10)
For a rough indined plane on which lies a
body of weight W, the angle 8 In the

diagram above becomes the angle of
friction if A. tan® = coefficient of static

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.
friction B. cos® = coefficent of c!ynamic27

frition C. sin@= coefficient of sliding Iriction

D. sec@ = limiting frictional force.  (1997:Q14)

A piece of wire gauze can be made to lie on water because
A. the wire gauze is less dense than water B. the waber
molecules repel the wire gauze upwards C. the water
surface has the effect of an elastic thin skin D. of the
cohesive forces between the water and the wire gauze
molecules.  (1997:Q17)

A parachute attains a terminal velocity when A. Its density
is equal to the density of air B. The viscous force of the aw
and the upthrust completely counteract its weight. C. Tt
expands as a result of reduced external pressure D. The
Viscous force of the is equal to the sum of the weight and
upthrust. (1998:Q11)

When the brakes in a car are applied, the frictional foroe
on the tyres is A. A disadvantage because & is in the
direction of motion of the car B. A disadvantage because
it is in the opposite direction of motion of the car. C. An
advantage because it is in the direction of motion of the
car. D. An advantage because it is in the oppasite direction
of motion of the car. (1999:Q18)

1. The frictional force is independent of the area of the
surfaces in contact, II The frictional force depends on the
natureof&esurfaceshcnntadmﬂueﬁicﬁmalm
depends ontheweedsﬁdingl\fﬂleﬁ'icﬁonalfumis
direcﬂyproportiorxaltnmemlrea:ﬁmvwid\curﬁwm
of the above is true of sliding fricoon? A. 1, Tand IVB. I,
HandIIC. I, Mand IVD. 1, Il and V. (2000:Q3)
The ezt of a partide in a fluid attaining its terminal velodty
is that the A. weight is equal to the retarding force

B. acceleration is maximum C. buoyancy force is more
than the weight of the fluid displaced D. buoyancy force
is equal to the" viscous retarding force. (2002:Q2)
Which of the following is the comect shape of the velodty-
time graph of a spherical steel ball dropped into a viscous
fluid in a tall cylinder?

‘r:S' B % Y Py
= ““k (2002:Q11)
i(s) Ks) ys) 63

ms!
A bead travelling on a straight wire is brought to rest at
0.2m by friction. If the mass of the bead is 0.01kg and
thecoefﬁcientoffﬁctionbetweennwbaadmdthewim
is 0.1, determine the work done by the friction.
A 2x10% B.2x10% C 2x101 D. 2 x 101
[g = 10ms?]  (2003:Q1)
1f an object just beglnstnslideonamrfaoeincinedat:iu'
to the horizontal, the coefficient of friction is

anfF B8 C 7 D 7 (2003:06)

Water does not drop through an open umbrella of sk -
material unless the inside of the umbreila is touched. This
is due to A. capillarity B. osmotic C. viscosity D. surface
tension (2003:Q8)

As the pressure of a fluid increases, its viscosity A. decreases
B. remains constant C. increases then decreases

D. increases (2004:Q13)

A 100kg boxispushedalongaroadwiﬂuafm:edm.
Ifmeboxmovawimaunifmnvehdy.mecndndul
of friction between the bax and the road s

A 0.5 B.04 C 10 D.03 (2004:Q16)

In the figure bebw,mecoemu'std'stﬂtﬂiﬁmso.s.
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Mh If the tension in the string T, the
acceleration of the systemIn motion
is A. 15ms? B. 3ms? C. 5ms? D, 9ms

EEIL (g = 10ms?] (2005:Q26)

34. In an experiment to determine terminal velocity, as the pressure
increases, the viscosity of a liquid A. increases then decreases.
B. decreases. C. remains constant. D, Increases. (2006:Q18)

35. Counting of currency notes with molst fingers Is based on the
prindples of A. diffusion. B. cohesion. C. adhesion D. viscosity.
(2008:Q12)

36. A motorcyde of mass 100 kg moves round-in a circle of radius
10m with a velodty of 5ms-1. Find the coefficient of friction
between the road and the tyres. A. 25.00. B. 2.50. C. 0.50.
D. 0.25. [g=10ms?] (2008:Q13)

37. An object of mass 80kg is pulled on a horizontal rough ground
by a force of S00N. Find the coefficient of static friction.
A.0.8.B. 04. C. 1.0. D. 0.6. (2009:Q11) |

n.nughsurbm

38. The terminal velodity of a ball-bearing falling through a viscous|.

fluid is reached when the A. upthrust is equal to the welight
of the ball. B. ball accelerates uniformly. C. upthrust is equal to

——the velocity-of-the-bail: D. velogty is uniform.—(2009:Q13)™

39.The surfaces of conveyor belts are made rough so as to
A. prevent the load form slipping B. make them strongér.
C. enable them to carry more load D. protect themn while
arying loads. (2010:Q9)
40.Which of the following could be effectively used to reduce
fricion? A. Water B. Petrol C. Kerosene D. Grease (2011:Q13)
41. A load is pulled at a uniform speed along a horizontal floor by
a rope at 45° to floor. If the force in the rope is 1500N, what
is the frictional force on the load? A. 1 524N B. 1 350N
C. 1 260N D. 1 061N. (2012:Q3)
- The diagram above shows a wooden block
just about to slide down an inclined plane
A w whose indination to the horizontal is 8. The
coefficent of fricional force between the block and the plane
is A.sin® B. tanB C. cot@ D. cos8 (2012:Q12)
43. An object of mass 20kg slides down an inclined plane at an
angle of 30° to the horizontal. The coefficient of static friction s
A 02 B.03C 05D. 0.6. [g=10ms?] (2012:Q13) .
44.The coefficent of friction between two perfectly -smooth—
surface is A. infinity. B. one. C. half. D. zero. (2013:Q11)
45. When the temperature of a liquid is increased, its surface tension
A. degeases B. inaeases C. remains constant D. increases
then decreases (2013:Q11)
46. The friction which exists between two layers of liquid in relative
motion is called A. capillary B. surface C. tension D. viscosity
E. cohesion (2018:Q2)

42.

CHAPTER 8 ANSWERS

1E i. Friction also depends on the nature of the surfaces in contact
(i.e. friction is less in smooth surfaces) ii.Frictional force also
inceases to the same extent as the force which tends to cuse it

2D A substance which lowers the surface tension of water is
clled a surfactant and may be

Detergent (induding soap)

Petroleum fractions (including grease)

Natural fat/Qil (e.g. palm oil)

Alcohol (and synthetic alcohol)

Warming also reduces surface tension

(Changing the medium above the water aiso reduces tension

38 R:whmg W along the surface:

- N

"ur
.

-1 30

RY

1A~

-
.

¢

‘

.

6A

7A

8B

9D

10C

Wsin® = F — B = sin = 30°

6x 10

28

t-

;. F, = pmgcos8 = 0.25 x 40 x 10 x

NOTE:

The limiting frictional force F, is the maximym fﬁ%
force possible and when it is equal to the "W res
along the plane”, the body just begins to mora do:
the plane.
When the body now moves, the operationa) f,
force is called dynamic or sliding friction F,orki
friction where F, < F,
F, = limiting frlctlon = static friction

2y T

—{2kg

Netye

~ Frictional force = PR = ymg

=4 % x 10 = 98N
. T-F=ma _,T:ma+F—bT=2a+9.8...,(.)

T W'T=m3-—I'T=W-ma=mg.ma
¥ =4x98-42 — T =29.2- 4a..(j
[4kg] ~ Comparing (1) and (ii)
| 28+98=39.2-4a

CW \Ga 394 a=49ms?

50 A—tseeQ3

B —psee Ql )
C— Rolling fnctJon as opposed to slldlng fnmon ts
- - the frictional force that comes into play when ba

" bearings or rollers are used to REDUCE friction,

E —» Lubricant provents direct contact between surfaces

and thus lessen friction.

D—» the angle of friction of a plane Is the angle the
_plane_makes with the horizontal and beyond which.
a body placed on its begins to slide down

F

. Note p = tan®
The pull must be jn excess of the frictional force to
cause the movement of the block

F=|.|R—>p=—;buth=w=mg
‘ 8

LB =gy < 016,
It is the frictional force that causes the retardation of
'the.;box: u=5 _yvy=0 _s=3m _a=1—-

vi=u? + 2as ;—+0’='51+2xax3—ra=23

:‘F=ma=457¥_2_5 and R=mg = 45 x 10
_ F _ 45x25 = 2
Butp == ==X 45x 10 - 12

The force whlch tends to move crate down the plané i
the W resolved paraliel to plane

R

Ry W,=Wsin® = mgsin®
w = 40 x 10sin45° = 282.84N |
W The downward motion Is opposed BY !
frictional force F: y |
F =pR  ButR = WcosB(W rEOIved vertical to piané
. CDS45“ =70, ?IN i
|

Smce W, > F, then a force must be applied upwards
along the plane to balance up the difference
F=W, -F =212N

Alternatively, for equilibrium of forces a!o)ng the piané !
F+F =W, —» F= w, - F. (as before i
The surface behaves like an elastic skin and the CD‘S; i
menlscus Is due to the adhension of water to gla ‘
greater than its cohension. Adhension - forceﬂfimm'
between the molecules of a substance and anod
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11D

128

13C
14B
15E
16C

178

18C

19C

208

21A
23B

24D
25A

26A

27D

288

29D

30D
31D.

32A.

substance ¢.g. water and glass cahe

between molecules of the same substance e.g. water

The net force on the bod
no
the acceleration (a = 0‘211(5.,; the 10N force alone) causes

Net force = 10-N force - frictional force
wma =10 - pmg —»10x 02 =10
g - 2=10-pux10x10—pp = 0.08
WFltT)OL:tFmO horizontal force F, the body slides dpown as mq
; i Fua d;:s neglegible. When the horizontal froce is applied
= hn |;;|S nNow k. Thus the value of F, = pF increases
enough to balance up the vertically downward force, the

b

nsion - force of attraction

weight of the body :. uF = W or pF = mg andF =

6 = 30° is the angle of inclination:

n: p = tan30° = 0.58
The water surface behaves like an elastic skin™
See also Q14

Since the‘system is merely on the verge of moving take
resultafit force on m, and m, as F = 0
Form:F=mg-T=0 1.T=mg
Form:F=T-pmg=0:T=pmg

. pmg =mg — p = m,/m,

The force must be equal to the frictional force
F=pR =pmg — F = 0.2 x 20 x 10 = 40N

You need only the horizontal component of T
:.Net force on box:

Tcos60°® - F = 30°(0.5) - 100 — F = 50N
Work done = Force x distance = 50 x 4 = 200]
Disadvantages of Friction

i. Causes wear and tear ii. Generates heat

iii. Makes machines less efficient as it wastes energy

Advantages of Friction . 1.

i. Makes walking possible
Prevents tyres of automobiles from skidding
. Prevents fan belt of machinery from slipping
Enables the brake system to work
Friction makes screwing and nailing possible
. Grinding stone works on the principle of friction
Weight of the block resolved along the surface and frictional
force respectively
See Q13

B =

s <z

22C See 14

W =weight of parachute (acting downwards) 2.

U = upthrust of air on parachute (upwards)
V = viscous force or drag upwards against motion of chute

Taking downward direction as +ve 3.

W -U-V = ma (Where m = mass of chute)
At terminal velodity v, v, is maximum and constant
a=0-—» W-(U+V)= Dor W = U + V (a counterbalance)

The target Is to slow down or stop the car (see Q19) 4.

Once slidding or dynamic friction comes Into play, it remains
constant although it is smaller than limiting or static friction

The combination of viscious drag (v) and buoyancy force 5

(upthrust) constitutes the retarding force (see Q23)
When the ball reaches terminal velocity, acccleration becomes
zero hence the slope is now parallel to time axis at v, (See Q23)
F=pmg=01x001x 10 F = 0.0IN
W=Fxs=00lx02 W= 2.0 x 107

1
p = tan30° {Sze Q13) H=f (trig.)

See Q14

The decrease, however, Is negligible unless the pressure
increases apprecably

Met force on box = 0 . Frictional force = SCON
ButF=pmg—rSOO=pxlOOth—;u=0.5

33C

35C

H 36D

37D

38D
41D

428
43D
44D.
46C

NOTE:

1 Uniform velocity means zero acceleration hence the
net force on the body is zero: FppF, = ma =m(0) =0
When Fgie the force that pushes the box.

2 The friction called into play here is sliding friction.

For Gkg body: 6(10) - T =6a —» T =60-64a ..... ()
For 3kg body: T - 5(3)(10) = 3a —» T - 15 = 3a..... (W)
Substituting: (60 - 63) for T in ........... (i)

(60 -6a)-15=3a —» a=>5ms?
Adhension of notes to water being greater than thewr
cohension to one another
The frictional force provides the centrifugal force necessary
to keep the motorcyle in the drde

2 2
. F= M2 = 100X5 - 250N; R = mg = 1000N |

10
Butu--;-=1—2%o=025 '
s koS00 o
H=R7 =80 = 0.625
See Q23 39A See Ql8 400 See Q2

Horizontal component of 1 500N force:

1 500c0545° = 1 061N :. Frictional force F = 1 D61IN
See Q13

p = tan30° = 0.577

Friction is theoretically absent 45A See (2
Viscosity determines the rate of flow of a liquid

CHAPTER 9

SIMPLE MACHINE
Which of the following statements defines comectly the
efficiency of a machine? A. The load carried by the
machine divided by effort required in carrying the load
B. The distance moved by the load divided by the distance
moved by the effort C. The useful work done by the
machine divided by the total work put into it. D. The
movement of the load divided by the movement of the
effort about the same point.E. The temperature at the
end of the application of the machine divided by the
initial temperature.  (1979:Q2)
An indined plane of angle 8 , acting as a simple machine,
has a velodity ratio A. sin6 B. 1/sin8 C cosB
D. 1/cos® E. sin® c0s6.(1981:Q10)
Which of the following machines does NOT apply the
lever principle? A. Claw hammer B. Wheel barmow
C. Single moving pulley D. Sugar tongs E. Nutcrackers.
(1982:Q14)
A machine has a velocity ratio of 5. It requires a S0kg
welght to overcome a 200kg weight. The efficiency is
A. 4% B. 5% C. 40% D. 50% E. 80% (1983:Q36)
A plane inclined at an angle of 30% to the horizontal
has an effidency of 60%. The force parallel to the plane
required to push a load of 120N uniformly up the plane is
A.60NB. 100NC.120ND. 200N E. 240 N (1984:Q20)

The figure represents a tlock-and-
tackle pulley systam on sitich an
effort of W Newton sepports a load
of 120.0N. If the cfficency of the
machine s 40%, then the value of W
isA 280N B. 430 NC. SCON

D. 233.0N (1986:Q12)
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13.

14.

16,

17.

18.

19.

20.

21.

The mechanlcal advantage (MA) of an inclined plane depends
on A. Its length B. Its height C. The product of its length
and height D. The ratio of its length and its height.
(1987:Q13)

A 20-toothed gear wheel drives a 60-toothed one, if the
angular speed of the smaller wheel Is 120 revs®, the anqular
speed of the wheel is A. 3 revs' B. 40 revs* C, 360 revs'
D. 2 400 revs? (1988:Q8)

Which of the following graphs correctly describes the variation
of the mechanical advantage with load for a simple machine
whose velocity ratio is 37

Aol Bwy o C o]
P ‘ /_ (1988:Q13)

e Tt
A block-and-tackle system is used to lift a load of 20N through
a vertical height of 10cm. If the efficiency of the system is
40%, how much work is done against friction? A. 80]
B. 1201 C. 300) D. 500] (1989:Q9)
An indined plane which makes an angle of 30° with the
horizontal has a velodity ratio of A. 2 B. 1 C. 0.866 D. 0.50
(1990:Q12)
A wheel and axe have radius 80cm and 10cm respectively.
If the effidency of the machine is 0.85, an applied force of
1200N ta the wheel will raise a load of A. 8.0 NB. 6.8 N
C. 8160.0 N D. 9600.0 N (1991:Q8)
A 20kg mass is to be pulled up a slope indined at 30° to the

- horzontal. If the effidency of the plane is 75%, the force

required to pull the load up the plane is A. 13.3 N B. 73.5 N
C. 133.3 N D. 533.2 N [g=10ms?] (1991:Q10)

A machine requires 1000 ] of work to raise a load of 500N
through a vertical distance of 1.5m.Calculate the effidency
of the machine. A. 80% B. 75% C. 50% D. 33% (1992:Q9)
A plane indined at angle 8 has a velodty ratio of 10: 1. The
indination of the plane to the harizontal is given by A. tan 8 = 1/10
B. cotB = 1/10 C. cos6 = 1/10 D.sin8 = 110 (1993:Q9)

In the diagram above, a lever
of length 200m Is used to lift a
load of mass 180kg. The pivot
R Fat P is 20m from the load.
[ What minimum force, F must be
w———-71200m —+ applied at the end of the lever?
A.9NB.18 NC. 20 ND. 200 N [g=10ms?] (1993:Q12)
Calculate the velocity ratio of a screw jack of pitch 0.3cm if
the length of the tommy bar is 21cm. A. 1/140n B. 14n
C. 70x D. 140= (1994:Q12)
Which of the following graphs correctly represents the
relationship between the lcad and the velocty ratio of a machine?

:l/_. a.‘“t ;]\_‘D-w&m (1994:Q13) -

Which of the following levers has the greatest mechanical
advantage? ;

3am

1cm

Zom
A z=—E B[ —E

4% o on —2 o 2am  (1995:Q15)
An electric water pump rated 1.5KW, lifts 200kg of water
through a vertical height of 6 metres in 10 seconds. What is
the effidency of the pump? A. 90.0% B. 85.0% C. 80.0%
D. 65.0% [g = 10ms?; neglect air resistance] (1997:Q13)
In a wheel-and-axde mechanism, the diameters of the wheel
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34.
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and axle are 40cm and 8cm respectively. Gm
machine is 80% efficient, what effort is_ required tg | :
joad of 100N? A. 20N B. 25N C. 50N D. 80N (1988:q15,

The figure above represents a fri(;tj",,“&SS
() pulley system in which a vreight w ig |,
P equillbrium with a vreight of 40N. Fing the
value of W A. 13.3N B. 20.0N C. 40,0
(W) D. 80.ON  (1999:Q4)

The velocity ratio of a machine is 5 its efficiency s 75%,
What effort would be needed to lift a load of 150N vy,
the machine? A. 50 N B. 40 N C. 30 N D. 20 N (2000:q10)

The diagram above Is a block-and-tacige
80N pulley system in which an effort of gy |
Is used to lift 2 load of 240 N. The
efficiency of the machine is A. 60%
B. 50% C.40% D. 33% (2001:Q4)

240N

The efficiency of a machine is alvays less than 100%
because the A. work output is always greater than the
work input B. load lifted is always greater than the effort
applied? C. effort applied is always greater than the loeg
lifted D. velocity ratio is always greater than the mechanicl
advantage. (2001:Q8)

A. wheel and axle is used to raise a load of 500 N by the
application of an effort of 250N. If the radii of the wheel
and the axle are 0.4cm and 0.1am respectively, the
efficdency of the machine is A. 60% B. 50% C 40%
D. 20% (2002:Q6)

A machine whose efficiency is 60% has a velodty ratio
of 5. If a force of 500N is applied to lift a load P, what i
the magnitude of P? A. 750N B. 4166N C. 500N

D. 1500N  (2004:Q11)

In an ideal wheel and axle system, R stands for the radius
of the wheel and r is the radius of the axle, The
mechanical advantage is A. R/r B. (r/R). C. r/R

D. (R/r)2.  (2005:Q27)

1. Work done by load is always less than the work done
by effort II. All machines are made of levers, pulleys,
screws and gear wheels. II1. A fishing rod is a machine
1V. Effort is always larger than load. Which of the
statements above about machines are true? A. III and
IVB.Iand IIC.Tand III D. 1l and Il (2006:Q15)
A machine has a velocity ratio of 4. If it requires 800
N to overcome a load of 1600 N, what is the effigency
of the machine? A 2% B. 40% C. 50% D. 60%.
(2007:Q46)

The efficiency of the pulley system show
above is 80%. Find the effort E required ©
lift a load of 1200 N. A. 275 N. B. 325 -
C. 375 N. D. 573 N. (2008:Q14)

If a heavy barrel is rolled up a plane inclined at 30°t0 the
horizontal, its velocity ratio will be A. 3.0. B. 3.1. C 3%
D. 2.0. (2009:Q12) "
A machine of velocity ratio 6 requires an effort of 400
to raise a load of 800 N through 1 m. Find the

of the machine. A. 50.0%. B, 22.2% C. 33.3%.

D. 55.6%. (2010:Q10) - g
Ammsmmmawdmuwa“’{;,
10m. If the effiGency of the machine ks 40%, how much
done? A, 3001 B. 120 J C. 80 ) D. 500 )(2011:Q33)

el
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35. A block and tackl .
rtical dist € 1S used to raise a load of 250N th i oo i .
\;eth G ;k ance of 30m. What is the efficlency of th rough a othervise the machine is 100% or more efficent - no
the work done aganst ficton i 15001 . 62.5% it (I el b
AL R T L R1%) o EEBRIE TR
' W" a machine of efficiency 909 58 VR = A 02) .. VR = -
load of 180N if its eff ¢y 90% apply to Iift a sing (@) = g3 = 2
A BON. B.SON. C 10%':45 arm Is twice as long as its Ioad arm? 0
39, Nmachin whésé = . D, 7120N. (2013:Q12) But MA = £ x V.R. (See Q4) :.Ma= (o5 x2 = 1.2
) 1 0OON. Calculit eihdiency is 75% is used to lift a load of L L _ 120
N \culate the effort put in to the machine if it has a But = MA LE= g5 =77 = 100N
elocity ratio of 4. A. 23333 N. B, 333.33 N, C. 33433 N. | 6C VR = No of pulleys = 6
D. 343.32 N.(2014:Q14) : 40
38. A wheel and axle is used to raise a load whose weight is 800N MA=E¢ x\mzm x6=24
N " effort of 250N Is applied. If the radii of the wheel Lomane=L —BE=50m"
and axle are 800 mm and 200 mm respectively, the efficiency E ) s .

of the machine is A. 0
il 80%. B. 85%. C.87%. D. 90%. | 7D
39. ThE Efﬁqency of a machine is 70%. Calculate the work done No of teeth of driven wheel  Speed of driven wheel
usu.ng this machine to raise a load of 100kg through a vertical 8C N of teeth of driving wheel ~ Speed of driving wheel
height of 2.0m.[g =10ms?] A. 2000) B. 3000JC. 1500) 60 _ v
D. 1 000 ] (2015:Q8) 20 = 120 —» v = 360 revst
. Which of the following is NOT affected by friction in machines? | 9C  For an ideal machine: E = 100%
A. Efficiency B. Effort C. Velocity ratio D. Mechanical . MA=VR =3 (MAis a constark)
advantage. (2015:Q36) 10C Work output = F xS = 20 x 10 = 200J
41. A lever is used to overcome a load of 50N by applying an

_ Length of plane L
MA = orical height of plane ~ H (dgram)

W, 200
effort of 10N. Find the mechanical advantage of the level A. But € = y; X 100% —> 40 = 5" x 100% —> W, = 5000
40 B.10 C.30 D.5 (2016:Q9) W, = W, - W, = 500 - 200 = 300
42. Which of the following is TRUE about a machine? A, Efficiency W, = work against friction
is zero B. Efficiency is greater than 100% C. Efficiency is less T W, = work input W, = work output

11A See Q2 and 5

_ Radius of wheel _ 80an _
12C R = e raxde — 10am ~ ©
BUtMA = € x VR = 0.85x 8 = 6.8

Also%=MA—>L=MAxE=6.8:1m=SIEM

NOTE: The efficency 0.85 means 85% hence dont
use 100 again in the maths

1

than 100% D. Effidency is 100% (2017: Q24)

43. A block and tackle system has 6 pulleys. If the efficiency of
the machine is 60%, determine its mechanical advantage?
A. 12.0 B. 10.0 C. 3.6 D.- 1.8 (2018:Q6)

44, The velodty of a machine is 5 and its efficiency is 75%. What
effort would be needed to lift a load of 150N with the
ma!chine? A. SON B.40N C.30N D. 20N (2018:Q40)

CHAPTER 9 ANSWERS 13C W= gz =2.6=75%
work output
1C  Effidency = “work input X 100% ButMA= ExVR=5X2=15
= - L = .."-‘g = —.—200 =
28 VR = 3ing E=Hr™ WA~ 15 = 18N
3C Classifying machine NOTES
1. Lever System 1. In an indined plane, load is the weight (W = mg) of
a. 1st order - scissors, crowbar, claw hammer, pliers the body of mass m

b. 2nd order - wheel barrow, nutcracker

2y Workoutwtlsthewkdunagairlstg—aviyandt
c. 3rd order - tongs, forceps, fore arm

Is(mgh)wha'ehisﬂ\eva‘ﬁmlmmw

2. Pulley systems 3, Inclined plane the .
4. Wedge (combination of two Indined plane) 1. W 0‘: ody SEXL, . Eifie i
5. The saew(jack) 6. The wheel and ade 7. The gear wheel Sope oroumpl:tm where length
4E Mechanical Advantage, MA = EL%% = %%)- = 40 148 W, = mgh = 500 x 1.5 = 750) W, = 1000
W, o 750 _
Mechanical Advantage 100% E= W, % 100% = {00 = 75%
But Efficiency = velocity ratio x \ ' X o
150 VR = g5 —* sin@ = s B VR = °F 1.sn= o

_MA _ 4 ,100% = 80%
E_VR -g)(l

NOTES

1. MAis also called force ratio .

2. The need to convert the masses to weights does not
arise, it Is mere waste of time _

3. MA is always greater than 1 or else the machine is
mechanically disadvantageous

4. VR is always greater than 1 and also greater than MA

16D Applying the principle of moment:
F(200 - 20) = 1 800 x 20 —» F = 200N

170 VR = 25T where r = 21am p = 0.3am

. yr- Zx21 _
L WR- Sgg- = 140=

19C Leta=distanoe0fLﬂadfrunMaun
b = distance of Effort from fulcrum
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From the principle of moment 40C Velocity ratio depends on the geometry of the - ¢
L b b it is independent of friction N ad"ﬂe,
Lxa=Exb —» ==-o0orMA= —
E a 41D MA = 30 =
In (C) the ratio Is 3 and also the highest 10
b 42C Only an ideal mahcme is 100% efficient where i !
NOTE: The ratio — = VR; :. For a Lever MA = VR VR), Machines practically have efficiency less 'han(lﬂ :
'0C Wl =Pt=1500x 10 = 15 000) because It is not pO'SSib'E to totally eliminate fmnm
W, = mgh = 200 x 10 x 6 = 12 000] 43C V.R. of 6 pulley system = 6 £ = 60%
- M 6
€= %ﬁ x 100% = H2-000 x 100% = 80% pute = A x100% —» {5 = A ang ma .y
! 44B See Q23
218 =40 =5 »ma=cxvR= 3952 =4 ,
L f CHAPTER 10
MA= g —E=25N : ELASTICITY. HOOKE'S LAW. YOUNG'S MODULYs
22C In the absence of friction: L = E and MA = 1 1. A plece of rubber 10cm long stretches 6mm when 3
of 100N is hung from it. What is the strain? A. 60 B,
238 MA= 353 =375 —» 375 = [0 —» E = 40N C.6x 107 D. 6 x 107 E. 0.6. (1978:Q5) =
_ L _ 240 _ . _ _ 2. The extension in a spring when 5g v/t was hung f;
2B HASS g =gy = S M= No of pulleys = 6 it was 0.56cm. If Hooke’s law is obeyed, what gt}r:“
£=MA L 100% = 3 x 100% = 50% extension caused by a load of 20g wt? A.1.12cm B, 214,
VR 6 C. 2.52cm D. 2.80am E. 2.24cm (1981:Q43)
25D When VR > MA, the ratio -2 < 1and € < 100% 3. The point beyond which a stretched spring does not retum
' VR to its original length is called the A. breaking point B. elastir
268 MA= 290 —2.\rR=24 -4 limit C. spring constant D. elasticity point E. release part.
250 0.1 (1982:Q49)
€= 3\'{% x 100% = % % 100% = 50% 4, A 10g mass place on the pan of a spring balance cuses a

6 extension of 5cm. If @ 15g mass Is placed on the pan of
27D MA = —Ilg- =ExXVR; .. ;—E—D = [{6‘05 =1 500N the same spring balance the extension is A. 3.3cm B. 6.5an
28A An ideal wheel and axle is 100% efficient i.e. in the absence . 1‘31-17-;5‘7;' :3 ;Sh&;“ E 150‘5";1 (1982=Q5°f)20g s hng

e _we R . The total length of a spring when a mass o is
of friction such that MA = VR = from its end is 14cm, while its total length is 16cm whena
mass of 30kg is hung from the same end. Calculate the
unstretched length of -the spring assuming Hooke's law is
abeyed. A. 9.33 cm B. 10.00cm C. 10.66cm  D. 12.00am
E. 15.00cm (1983:Q32)

29C I —» hence no machine is 100% effident.

I — indined plane,-wheel/axle and wedge are also machine
III —» L = fish E = Pull on the pole

IV — A machine is one only if a small effort overcomes

a larger load 6. A force of 100N stretches an elastic string to a total lengih
30C MA = 18%%9 =2 VR=4 —»E= 2 4 100% = 50% of 20cm. If an additional force of 100N stretches the string
4 Sem further, find the natural length of the string. A. 15a

31c Ma=80Xd 237 1200 ~32 —» E= 375N B. 12cm C. 10cm D. 8cm E. Scm (1985:Q13)
32D See Q2,5 and 11 Force The figure is a graph of force against
33C MA=800 2. yR=6 — £ = 2 x 100% = 33.33% extension for a spiral spring. The force
T 400 T T -6 o= 22370 i constant of the spring is given by the.

34D Work output = 20 x 10 = 200J 0

Extension A. Slope of the linear portian of the
) _ work output graph. B. Length of the linear portion of the graph.
But Y = Vorkinput X 100% C. Area under the linear portion of the graph. D. Are3

_ 200 . _ under the entire graph (1986:Q2)
40 = 4y, X 100% —» W, = 500N O A 50.0kg block is dropped on a string from 2
35C Work input = work to overcome load + work to overcame friction 1em  paoint 10m above (Fig. 2). If the force
. _ work output 8 of the spring is 4.0 x 104Nm, find the maximum
But effidency = Jorknput X 100% ’ % compression of the spring.A. 1.25m B. 0.50m

(250 x 30) C. 0.25m D. 0.05m (g=10ms?) (1987:Q7)

= (Z50x 30) + (L 500) X 100% = 83.3% 9. A load of SN gives an extension of 0.56cm in a wire
Effort arm which obeys Hooke's law. What Is the extension &
36C VR = T (See Q19) . VR =2 by a load of 20N? A. 1.12cm B. 2.14cm C. 2.24cm
D. 2.52cm. (1987:Q14)
- 180 _ 90x2 _
MA = €xVR — < = Tg5° —> E=100N | 10. In the figure above, W, = 200g and W, = 4500- C;?:)l
_ _ 75x4 1 000 the extenslon of the spring per unit load. [g = 1
J7A MA=ExVR= =—=—" = 2 WY =3 = ;
XWR= g =3 > Sp- =3+ E=333N| 0, 10%mNt B, 2.5x 104 mN* C. 6.0 10° PN
_ B0O _ . _ 800 _ D. 2.5 x 107 m N*(1989:Q10
380 MA= 80 -32 w=351=4 :Q10) B
250 200 11. A spring of force constant 1500 Nm is acted upon byd
€= % x 100% = 3_&2. % 100% = 80% constant force of 75N. Calculate the potenﬁ;| (::Iw i
39A. The work done = mgh = 100 x 10 x 2 = 2 000 J stored inthe:spring; A. 1908, 220G, 2805

(1991:Q7) b
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dedura Samuel Olaosebikan

12. The spiral spring of a spri :
hangs on it and 30_05”? |onnggf)3‘:‘:;ft:15625.qcm long when 5N | 27. A spring of force constant SOONm™ is compressed sudh
the length of the spring If the weight Is“;:*iht is 19N. What is that its length shortens by 5am. The energy stored in the
Law 1s obeyed? A. 15.0m B. 170am €. 2000 b Troes | (00 is A.0.625 J. B. 6.250 J. C. 62.500 J. D. 625.000 J.
(1991:Q11) ‘ + 20.0cm D. 23.0cm (2008:Q15) The diagram above represents

13. In an experiment to de i . 1 the graph of the force (F) apphed
cavers! I5atE e anac‘::;ﬁg\ih\got:vr;?es;::dﬁlus for a wire, " in st‘retdainq 3 spiral
extensions measured. The tensile stress | e corresponding 120 : spnng against the corresponding
i the A Hoad SHHING. exiendbn B ss in cach case depends ail extension (X). The force constant
the wire C. Radius of the wire an . Load and the radius of |28.  HHILY of the spring is A. 20 Nm?, BA40
and the ori nd the extension D. Extension| ~ “H Nm?. C. 30 Nm*. D. 10 N,

Lo, &g g ooth of the Wi (1592:Q10) . »  (2009:Q15)

. A sprin I +
A <o aﬁ:t;’ch:ggtti\ sgecg} llis e;tednded to 30 cm by a load of | 29.1f a load of mass 10N stretches a cord by 1.2cm, what
in the spring? A. 3750 J B 253055 What i the energy stored|  Isthetolw 0« kL S Tex W
(1994:Q14) . C.3.751D.250) C. i.Slx 10 D. G.G?c 107 J {2009:Q16)

15. A force of 15N stretches a spring t 30.Ifawure30cmbng|sadmdedm30.5t:nbyafam
additional force of 10N streli:)crll-ung tf':a totrf\l length of 30am. An 300N. Find the strain energy of the wire. A. 7.50 J.
the natural length of the spri e the spring Som further. Rnc B J'. C.75.00).D. 0.75 ). (2010:Q11)

A e (108 pring. A. 25.0cm B. 22.5cm C. 20.0cm| 31.A copper wire was subjected to a tensile stress of 77
- 15. (1994:Q16) x 107Nm2. Calauate the tensile strain of the wire.

16. The energy contained in @ wire when it is extended by 0.02m A. 7.0 x 104 B. 22 x 10 C. 2.0 x 10* D. 70 x 10°
by a force of 500 N is A. 51 B. 10J C. 10*) D. 10*J (1995:Q14) [Young modulus = 1.1 X 1011Nm?] (2011:Q14)

17. A load of 20N on a wire of cross-sectional area 8 x 107m?, 32.1f a load of 1 kg stretches a cord by 1.2cm, what is the
produces an extension of 10“m. Calculate Young's modulus for force constant of the cord? A. 866NmT* B. B33Nm™*
the material of the wire if its length is 3 m. A. 7.0 x 10""Nm? C. 769Nm™ D. 667Nnrt. [g=10ms7] (2012:Q15)

B. 7.5 x 108Nm2 C. 8.5 x 10"Nm? D. 9.0 x 104 Nm? (1997:Q15)| 33. Calculate the work done when a force of 20N stretches

18. The tendon in a man's leg is 0.01m long. If a force of 5N stretches a spring by 50mm. A. 0.5] B. 1.5) C. 201 D. 25
the tendon by 2.0 x 10°m, calculate the strain on the muscle. (2013:Q13)

A.5x 10¢ B. 5x10? C. 2x 10* D. 2 x 107 (1998:Q13) 34, A force of SOON is applied to a steel wire of cross-sectional

19. If the stress on a wire is 107 Nm2 and the wire is stretched area 0.2m?, the tensile stress is A 2.5 x 104Nm?
from its original length of 10.00cm to10.05cm. The young's B. 1.0 x 102Nm? C. 1.0 x 103Nm? D. 2.5 x 103Nmr*
modulus of the wire is A. 5.0x 10*Nm? B. 5.0x 10°Nm ~ (2014: Q16)

C. 2.0 x-10*Nm D. 2.0x 10°Nm? (1999:Q14) 35. A metal wire extends by Scm under 3 load of 60N, when

20. A catapult used to hold a stone of mass 500g is extended by the load is replaced by a steel block, the new edensions
20cm with an applied force f. If the stone leaves with a velocity is 7cm. The weight of the steel block is A. 12N B. 84N
of 40 ms*, the value of F is A. 4.0x10*NB.4.0x 10° N C. 43N D. 96N (2016:Q15)

C. 2.0 x 10°N D. 4.0 x 10°N (2000:Q1) 36. Calculate the energy stored in a stretched spring constant
Fomg(z':} The diagram above shows the force- 1.0 x 10°Nm™ when a force of 200N is applied to its end
21 " 0AN extension curve of a piece of wire. The (a) 2000.0) B. 200.0) C. 0.2 D. 2.0] (2017:Q34)
) energy stored when the wire is stretched
. esion It o m E ) B 75x 100 CHAPTER 10 ANSWERS
C.75x 10?1 D. 2.5x10% (2001:Q1) Extension _ €

22. On top of a spiral spring of force constant S00Nm™ is placed a 1. Strain = Grginal length T where e = 6mm = 0.6cm
mass of 5 x 10? kg. If the spring is compressed downwards by . 06_ 006
a length of 0.02m and then released, calculate the height to L= 10em :. strain = <= B
which the mass is projected. A. 8m B.4m C.2m D.1m NOTE
[g =10ms?] (2003:Q2) . 1. Strain, a ratio of two lengths, has no unit.

23. If a force of SON ctretches a wire from 20m to 20.01m, what| 2. The two length must be converted to same unit e.g.
is the amount of force required to stretch mg-Nar:;or;:far;aslj diagram or diagram

20m t0 20.05m? A. 100N B. 50N C. 250N D.2 : - Force Applied F
24. miastic material has a length of 36cm when a load of 40 N'is| 3. Stress = —jrrog elastll?fmateﬁal 2 (o Nm?)
hung on it and a length of 45}?‘“53“3" a fafg‘c’:nﬁosﬂ 1';;‘:"9 4. Stress O strain o stress = E x strain
i o original length of the ing is A. . B. 5 ’ N
g‘ ;’0;: D. g15cm. (2005:Q42) wE= gt;:f: Where E = Young's moduius of efasticity
The dlagram above represents the F F,_F _F
= strESS-st?ain graph for a typical metal 2E FOceorF=kenr=korg =T
X rod. What does X represent? A. Yield Therefore, finding k is completely circumvented
25. intB. Breaking point C. Hastic fimit ]
ﬁﬁr B‘,’ | imit (2006:Q40) L= g > =22
( length 4 m is extended by 0.02m when a load of NOTE: I. Conversion to S.1. units not necessary

26. A string O X f the e Forces
0.4kg is suspended at its end. What will be the length 0 Il. Masses are assumed :
string when the applied forces is 15 N? A. 505 m B. 6,08 m | 38 Hooke’s Law is obeyed as long a< elastic Bkt is not
. 405mD.408m [g=10ms?] (2007:Q30) o exceeded
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NOTE:

1. Yield point is a point where a very small increase in load begin:

to produce a very large extension not proportional to the
applied force. 4

2. Breaking point is the point of maximum extension beyond
which the material snaps or breaks

F_F . 15_ 10
__éll___?:_' _(i___g_w; e, =7.5cm

5B Unstretched length = original length = |,
209 mass produces extension e, = (14 - {;)cm
30g mass produces extension e, = (16 - L 1)em
F,_F_ .30 _ 20

& e T0-1 " 14-L —» 30 (14-4) = 20 (16 - L)
, = 10cm

Let natural length = |

F, = 100N e, =20-, F, = 100 + 100 = 200N

100 _ 200
e, =20-+5 :.m-f_*rn;tuzlkm

4C

But

6A

7A The force constant K = % = slope

Force constant = elastic constant = stiffness of the materia
Gravitational PE from h = 10m is converted to elastic PE in
the spring Gravitational PE = mgh

8B

E la wmKd:igx4x10,xe,=50x10x10
e, =2x50x10x10 )
4 x 104 e= p.25 = 0.5m
20_ S _
3 Teosw a=2A

10C A = (6.5 - 5.0) x 10, = 1.5 x 10?m
AF = (450 - 200) x 10-3 x 10 = 2.5N

Al _ 15x10?

XR=AF~ —1I%

= 6.0 x 103

NOTE: x calculated above is actually diagram i.e. the reciproca |

of the elastic constant
11APE = average force x extension = %Fe
=35 PE = 1.875)
NOTE: The PE is calculated by any of these 3 equations

-12 2
= = E.. = 2F - E
ButK—JE—ure- k..PE .=

2
PE = %Ke’ (if F is unknown); PE = ;_k (If e is unknown)

PE = 2« (If k is unknown)
12D Let the length at 3N = |
Between 3N and 5N forces: AF, =5-3=2Nand Ae, = H25 -1
Bebween SN and 10N foees AF, = 10-5=SNand Ae, =30-25=]
AF,  AF, 2 _5 i
S~ - ne B 5L
13DSee Q1
14C Energy stored = Fe = 4 x 150 (30 - 25) x 10? = 3.75)
15BF, = 15N e, =30-Y  F, =15+10=25N
15 25 -
e,=(30-L)+5=35- —+30-( 35_lD—an—22.5c1T
16AEnergy = 1pFe = 15 x 500 x 0.02 = 5]

oot 0’Nm?
17B Stess = = 8x10.,—2.5x1

A
A |

Using

Strain = _ = T =333x 100

rs on P’U'Jl'c, -

i Stress
But young’s modulus E = 2022« o 254y [
- Strain Em
= 75 100 Ny
18CStrain = |~ = 2:5410° ;
L T Toor =2x10
19De = 10.05 - 10.00 = 0.05cm = 0,0005m
e
Strain = |~ = 20005 _ 05
, 0.1
_ Stress _ 10" :
E= Strain = 5,005 - 20 X 10'NM42

208 Elastic PE in catapult is converted to KE of o

500 x 10° ¥ 4p° |
20 x 107 - 400y |
21CEnergy = Average force x extension

_{ 01+0.2 } =03
ﬁ(—zh_)x( 0.1-0.05 ) = —2—20.051:7.51105

F, + F,
2

LwpfFe=y, Myt F= m‘;_f_ =

1. Note average force =

not (“—‘L;F' ) \
2. If In doubt,do you know that the energy stored |
also the work down when the spring is releaseq> |
3. Do you also know that energy stored or work down
is the area under the F - e graph?

Now consider the area of AQFQ
n Work = 15, OF x QF
This is constituent with the earfier
submission that Energy stored
= Average force x extension
Also consider the areaof trapezium
EPQF

a

o

gm

3

p_“ lr e -
m35

P;FQ x 0.05 = 75 x 107
22C By the time the mass reaches the maximum height h, all
the energy stored In the spring must have bean
converted to potential energy (mgh) at the max height
:.mgh = 1pKe? — 5x 19" x 10 x h = 15 x 500 x g2

_ 500x0.02° _
W= Sesxi0e

23C F, =50 e = 20,01 - 20.00 = 0.01m

1

0.1+02

Energy = x EF=

£, S0

e,=2005-20=005m F,=?—» ge=u=

> F, =20

40 60
29A 35 < 35 -1 :.Lo=18cm

25B See-Q3
40 _ 15 !
26D b= ¢ ~—* e? = 0.075m

New length = original length + extension = 4.00 +0.075 =407
27AE = 1pKe? = ﬂ"T"P—S—= 0.625

40 -0 - 20Nm*

28A Force constant = slope of graph = 2—00 = 20Nm

29A Fe = 1, x 10x 1.2 x 10? = 0.06) = 6.0 x 1079
30DE= 4 Fe= 1, x 300 x 0.5 x 107 = 0.75)

Stress
31A E = S

32B Load = mg = 1 x 10 = 10N
Extension = 1.2cm = 1.2 X 10”7m

_ 10 K = 833,3Nm" ¢
={zx100 "

1.1 x 10" = 2 : 1’ —» 5 = 00007

F
K= =g

.\‘- .-

o

34 ; i
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348 Stiess = 7
F

10.

11.

(edari Samuel Qlaosebikan

_“3:1’,2)(20)(50)(101 =5x101
F 500
03 = 2 500Nm??

5! 2 60 F
l = £ _ U _ N
= 2 E 5o S 7 —» FJ = B4N

- JZN 200
(Q11) = Ix10x 10" = 2.0

CHAPTER 11 ,
DENSITY AND UPTHRUST ARCHIMEDE'S PRINCIPLE,
FLOATATION
The density of a solid is defined as the A. mass of the solid
compared to the mass of an equal volume of water B. amoun
of water displaced when a unit mass of the solid is immersed
in it C. weight per unit volume of the solid D. volume per uni
mass of the solid E. mass per unit volume of the solid
(1978:Q12)
A solid suspended by a piece of string is completely immerseq
in water. On attempting to lift t he solid out of the water, thg
string breaks when the solid is partly out of the water¥This i
because A. the tension in the string decreases as the solid is
lifted B. the mass of the solid has increased C. the solid
apparently weighs less when completely immersed in water
than when partially immersed D. part of the solid still in wate
is exerting more force on the string E. the solid is no longer i
equilibrium with water. (1978:Q14)
The density of 400cm3 of palm oil was 0.9 g cm-3 before
frying. if the density of the oil was 0.6 g m-3 after frying,
assuming no loss of oil due to spilling, its new volume was
A. 360cm3 B. 600cm3 C. 240cm3 D. 800cm3 E. 450cm3.
(1979:Q1) ‘
An object of mass m and volume V is totally immersed in 3
liquid of density p. The tension of a string holding it is A. mg
B.(m + pv)g C. (m-pv)g D. pvg E. [m/ m-pv]g. (1980:Q29}
A solid weighs 4.8g in air, 2.8g in water and 3.2g in kerosine
The ratio of density of the solid to that of the kerosine is
A.12 B.3C.2D.3/2E 5/4 (1981:Q50)
The accurate measurement of the relative density of substances
in powder or granular form can
and a A. pipette B. burette C. measuring
E. eureka can (1982:Q15)
Why does a piece of cork float on water? A. There is no
upthrust on it when completely immersed in water B. The
upthrust on it when completely immersed in water is greate
than its weight in air C. The upthrust on it when completely
immersed in water is less than its weight in air D. Its specific
gravity is greater than that of water E. Its spedific gravity is
the same as that of water (1982:Q20)
A hydrometer is an instrument. for measuring the A. depth o
water in a vessel B. relative density of a liquid by the methog
of flotation C. relative density of a liquid by finding the apparen
loss in weight D. relative humidity of the air E. atmospheric
re when the air Is humid. (1982:Q45)
If the relative density of a metal Is 19, what will be the mass 0
20cm? of the metal when immersed in water?
A. 380g B. 4009 C. 360g D. 39g E. 180g (1983:Q8)
A piece of wood is floating on water. The forces acting on the
wood are A. Upthrust and reaction. B. Weight and reaction
C. Weight and upthrust D. Upthrust and viscosity E. Weight

and viscosity. (1983:Q28)
j rops of ail of density 500kg/m’ have a total

be done using a beam balance
cylinder D. density

: _ One of the drops forms a thin film of area

12.

13.

14.

15.

16.

17.

18,

19.

20.

21.

22.

23.

24,

35

0.5m’m on water. The thickness of the film is

A 2 x10®m B.2x 10°m C. 2 x10’m D. 3 x10”°m

£. 2.8x10-8m. (1983:Q31)

What volume of alcohol with a density of 8.4 X 107kgr! will
have the same mass as 4.2m’ of petrol whose density is
7.2 x 10’kgm *? A. 1.4m' B. 3 ¢m! C. 4.9m’ D. 5.0m’
E. 5.8m° (1984:Q4)

A metal cube of volume 10'mm’ is lowered into a Measuring
cylinder contaning water. If the internal cross-sectional
area of the cylinder 15 1.5 ¥ 10’mm?, by how much does
the water level rise in the oylinder? A. 6.67 x 100mm

B. 8.50 x10’‘mm C. 1.15 x 10°'mm D. 2.50 x10°mm

E. 1.50 x105mm (1985:Q16)

A uniform cylindnical block of wood floats in water with
one third of its height above the i
relative density 0.8, What fracts of its height will be above
the liquid level? A. 1/6 B.1/5 C 113 D. 4/5

E. 5/6 (1985:Q17)
A heavy object is
into water so that it is completely submerged. The object
appears lighter because A [
than that of the object. B. The pressure is low just below
the water surface C. It experiences an upthrust. D. The
tension in the string neutralizes part of the weight.
(1986:Q3)

A cube of side 10cmandmasso.5kgﬂoatsina[iquldwith
only 1/5 of its height above the liquid surface. What is
the relative density of the liquid? A. 0.125 B. 0.250

C. 0.625 D. 2.500. (1987:Q15)

A body whose mass is 2kg and has a volume of 500am’
just floats when completely immersed in a liquid. Calculate
the density of the liquid. A- 4.0 x 102kgm -
B. 4.0 x 10°%kgm> C. 1.0 X 10°kgm™ D. 1.0 x 10%kgm?
(1988:Q14)

A piece of wood of
area of 2cm? floats upright in water. The length of the
wood immersed is A. 80am B. 40am
(1989:Q12)

40cm? of liquid is mixed with 60m? of another liquid Q. If
UEdensityofPananrel.Wafﬂl.Glgn’respedev.
what is the density of the mixture? A. 0.05 kgmr?

B. 1.25kgm? C. 1.30kgm™ D. 1.36kgm? (1990:Q14)
The mass of a stone is 15.0g when completely immersed
in water and 10.0g when completely immersed in a liquid
of relative density 2.0. The mass of the stone in air is
A. 5.0g B. 12.0g C. 20.0g D. 25.0g (1991:Q12)

If a plastic sphere floats in water (density = 1000kgm™)
with 0.5 of its volume submerged and floats in oil with
0.4 volume submerged, the density of the ail is

A. 800kgm™B. 1 200kgm™® C. 1 250kgm™ D. 2 000kgnt?
(1992:Q12)

An object of mass 400g and density 600kgm? is
suspended with a string 5o that half of it if immersed in
paraffin of density 900kgm™. The tension in the string s
A 10NB.3.0NC 40ND. 5.0 N (1993:Q13)

The mass of a spedific gravity botte is 15.2g when R is
empty. It is 24.89 when filled with kerosene and 27.2g
when filled with distilled water. Calculate the relative
density of kerasene. A. 1.25 B. 1.10 C. 0.90 D. 0.80
(1994:Q18) '

If a solid X floats in liquiderdaﬁvemz.Omd n
liquid Q of relative density 1.5, t can be inferred that the
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i[']-

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

33.

A. Weight of P displaced is greater than that of Q

B. Weight of P dis;?{aced is less than that of Q C. Volume
of P displaced is greater than that of Q D. Volume of P
displaced is less than that of Q.  (1994:Q19)
A piece of wood floats inside water at room temperature
with a fraction of it above the liquid surface. As the
temperature of the water is raised, the part of the wood
above the density of liquid will A. Decrease because the density
of water decreases with temperature. B. Increases because
the density of water decreases with temperature. C, Decreases
because the density of water increases with temperature
D. Incease because the density of water Increases with
temperature (1995:Q20) .
A cube of sides 0.1 m hangs freely from a string. What is the
up thrust on the cube when totally immersed In water?
A. 1000N B. 700N C. 110N D. 10N [Density of water is 1000
kgm3, g = 10ms?] (1997:Q16)
An empty 60 ltre petrol tank has amass of 10kg. It mass
when Full of fuel of relative density 0.72 is A. 7.2 k B. 33.2kg
C 43.2kD.532kg (1997:Q19)
A solid of weight 0.600N is totally immersed in oil and water
respectively. If the upthrust in oil is 0.210Nand the relative
density of oil is 0.875 find the upthrust in water. A. 0.6000N
B. 0.360N C. 0.240N D. 0.180N (1998:Q16)

A solid weights 10.0N in air, 6.0 N when fully immersed in
water and 7.0 N when fully immersed in a certain liquid X.
Galaulate the relative density of the liquid. A. 5/3 B. 4/3 C. 3/4
D. 7/10 (1999:Q15) '
"When a ship sails from salt water into fresh water, the fraction
of fts volume above the water surface will A. Remain the
same B. Increase C. Decrease D. Increase then decrease.
(ZOOO:Q)f)

If a spherical metal bob of radius 3am is fully immersed in a
oylinder containing water and the water level rises by 1cm,
what is the radius of the cylinder? A. 12cm B. 1cm C. 3cm
D. 6an (2001:Q5)

A copper cube weighs 0.25N in air, 0.17N when completely
immersed in paraffin oil and 0.15N when completely immersed
in water. The ratio of upthrust in oil to upthrust in water is
A-4:5 B.3:5 C. 13:10 D.7:10 (2002:Q10)

A test tube of radius 1.0am is loaded to 8.8g. If it is placed
upright in water, find the depth to which it would sink.
A.2.8am B.5.2an C. 25.5cm D. 28.0cm [g=10ms?, density
of water = 1000kgm?] (2003:Q3)

The change in volume when 450kg of ice is completely melted
is A. 0.05m*. B. 0.45m’. C.4.50m’. D. 0.50m?’. [density
of ice = 900kgm density of water = 1000 kgm?] (2004:Q34)
A 3m? volume of liquid W of density 200kgm is mixed with
another liquid L of volume 7m?® and density 150 kgm?3, The
density of the mixture is A. 265kgm™. B. 165kmg?.

C. 100 kgm’. D. 350kgm?. (2005:Q46)

A body of mass 36 kg falls through a viscous liquid which
offers a drag force of 260 N on the body. The upthrust on
the body at terminal velocity is A. 310 N. B. 50 N. C. 620 N,
D. 100 N. {g = 10ms*] (2005:Q49)

If the relative density of gold is 19.2 the volume of 2.4kg of
gold is A. 1.92 x 10"m>. b. 4.6 x 10°m. C. 8.00 x 10°my,
D. 1.25 x 10*m.  (2006:Q41)

A uniform solid cube material 10 cm on each side of mass 700
9 is submerged in water. Which of the following best describes
the behaviour of the cube in water? A. The cube will rest at
an equilibrium position in water B. The cube will melt after a
period of time C. The cube will sink in water D, The cube will

39.

40,

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53,

36

float (2006:Q46) .

A piece of iron welghs 250 N in air and 200 N Ina liqui
density 1000kgm. The volume of the iron jg da
A. 2.0 x 10°m’. B. 2.5 x 10°m>, C. 4.5 107y,

D. 5.0 x 10°m?. (2007:Q34)

An empty density bottle weighs 2 N. If jt weighs 5
when filled with water and 4 N when filled with olive
the relative density of clive oil is '
A% B %c 40 % (2008:Q18)

A plastic sphere floats in water with 50% of its voly
submerged. If it floats in glycerine with 40% of s Yolume
submerged, the density of the glycerine is A. 1400kmg-:
B. 1 250kgm C. 500kgm~. D. 1 000kgm, [density of
water = 1 000kgm~] (2009:Q17)

The accurate measurement of the relative density of 5
substance in its powdered form is done with a beam balance
and A. an eureka can. B. a burette C. a pipette,

D. a density bottle. (2010:Q13)

A hydrometer is an instrument used in measuring A. deng

of liquid. B. relative density of a liquid. C. relative hym

of aliquid. D. vapour pressure of a fluid. (Zﬂlu:Qu)
The density of a certain oil on frying becomes 0.4kgm*
with a volume of 20m’*. What will be its initial volume when
its initial density is 0.8kgm™ assuming no loss of ol dye t
spillage? A. 10kgm™ B. Skgm? C. 8kgm* D. 12kgmy?
(2010:Q17)

An object weighs 22kg in water and 30kg in aic What is
the upthrust exerted by the liquid on the objet? A. 220 N
B.8ONC.50ND. 520N [ g = 10ms?) (2011:Q15)

An object of volume 1m?® and mass 2kg is totally immersed

in a liquid of density 1 kgm. Calculate its apparent weight.
A20NB.10NC.2ND. 1N. [g=10ms?] (2012:Q16)

A balloon whose volume is 300m? is filled with hydrogen.

If the density of air is 1.3 kgm?, find the upthrust on the
balloon. A. 3 00ON B. 3 800N C. 3 900N D. 4 200N.

[0 = 10ms?] (2012:Q18)

A piece of cork floats in a liquid. What fraction of its volume
will be immersed in the liquid? A. 0.8. B. 0.5. C. 0.2

D. 0.1. [density of the cork = 0.25 x 10°%kgm?, density of
the liquid = 1.25 x 10°kgm?) (2013:Q8)

What volume of alcohol will have same mass as 4.2m? of
petrol? A, 0.8m". B. 1.4m*. C. 3.6m. D. 4.9m", [densty of
alcohol = 8.4 x 10%kgm?, density of petrol = 7.2 x 10kgm]
(2013:Q15)

The relative densities of zinc, brass, copper, gold and siver
are respectively 7.1, 8.5, 8.9, 19.3, 10.5. A metal
omament which weighs 0.425kg and can displace 50 X
10m? of water is made of A. zinc B. brass C. copper

D. gold E. silver (1980:Q30)

A piece of cork floats in water because A. the Upthnust
on it when completely immersed in water is greater tha

its weight in air B. the surface of the water acts like 31
elastic skin C. the upthrust on it when completely i

in water is equal to its weight In air D. there is no u

on it when is completely immersed in water (2015:Q13)
An empty relative density bottle has a mass of 30g. W
filled with paraffin, its mass is 70g. Calculate the mass o
the bottle when it is filled with water. [Relative densty
paraffin = 0.8] A.40g B. 20g C.60g D. 809. y
(2015:Q27) 3 !
A solid welghs 45N and 15N respectively in air and Welss &
Determine the relative density of the solid A. 03B .
B.0.50 C. 1.50 D. 3.00 (2018: Q8)

AL

Y

Scanned by CamScanher



ﬂﬂ_ﬂ\-umuel Olﬂo‘\"@—}’;_ai_ |

DENSITY AND UPTHRUST, ARCHIME
PRINCIPLE OF FLOATATION ()

. _  mass oy :

1E. Density = Jiiime i p= Wlin kgm>
P NOTE: option (A) defines. relative! C|En'si't\;' be
e

_ _mass of given volume of soljg
- mass of equal volume of-water ‘

- wgig ht of given volume of olid
weight of equal volume of water
r.d. has no unit as a ratio of two :
, ; of two masses or wel
ac. Thet r?ppm"fadnt weight loss is.due to the upthruftg('tlt; of water
) onlid :.- s?hn which apparently reduces the weight (W) of the
solid to the tension (T) recorded in the rope when the solid

DES PRINCIPLE.
PTHRINIX

_r.d

“ s under water: U = W~T A

. NOTE: Upthrust is also equal fo the v i ‘
J A weight of ‘

. 1 displaced by the immelsed‘éolid_? \ ,the water ;

LY . Iyt ) —
38. m = p XV and since Mass does not change: f
‘ XV, = = 0.6 V.
: ::‘o‘rE‘s. P XV, — 0.9 x400 = 0.6 x v, —» v, = 600cm’
1. The method above circumvents finding the {nass-of‘ the
paim oil - =il i
2. For the consistency of the parameters involved: -
a. m(kg), v(m?) and p(kgm?) T
b. m(g),.v(cm’) and p{gcm?) 3

3 o | _1g _ '1x10%g
3. g0 = o =

lcm x 1cm x‘lcm
a3 A - )
ST 1X10%9 _ 1x10%g

| oo™ * g™ xgdg™. =~ 10°m - =,1000kgm
: -5gem? = 5 000kgm™ e.tc
4C. .Volyme of liquid displaced = V; Density of liquid = p

-, mass of liquid displaced = pv also weight of liquid displaced = pvg
* But upthrust = weight of liquid displaced . U= pVg

also U = W -T (See Q2) ... pvg =mg-T
: ~T=mg-pvg=(m-pV)g._ 1\ . '
" 5B. Weight of solid = 48N” Weight of solid in water = 28N
Weight of water displaced = upthrust = weight loss
Weight of water displaced = 48 - 28 = 20N
But volume of water displaced = volume of solid immersed

weightof solid . -« _ 48 _54

and £d = gt of equal volume of dplaced viater ~ 20—
also weight of water displaced = 20N
weight of kerosine displaced = 48 - 32 = 16N

weight of kerosine displaced _ 16 _ g

. rd of kerosine = ignt of equal volume of water 2

» {

DenSIt‘{ofsoIid =-2_.ﬂ_=3 R TR
~+ Density of kerosiné 0.8 ‘

NOTE CyeET

1.Fora solid of mass m in air and rrin water rd of solid = =

2. If the above solid has mass b in another liquid rd of liquid
o AP '

m-n

48 _
| 3. In this question rd of solid =555 = 24 (as before)

i rd of kerosine = Zg = gg = 1.6 (as before)
L 6D. Mass of empty botte = m,

: mass of bottle + sand =M,

Mass of bottle + sand + water = m,

Mass of bottle + water = m,

Mass of sand only = M; -

Mass of water onl

88.

9C.

10C.

11B.

12B.

13A.

15C.
16C.

m
y (wrzw.n filled with sand) = m, - m, 37

14A.

Mass of ater only (in the absence of sand) = m, - m,

Mag;ofwafaof_e:mfvdumedsam = (m,-m,)-(m,-m,)

mass of sand

mass equal volume of water

| m,=m,

(mg-m,) - (m;-m,)

No option Is right

1. The upthrust on a floating objects Is equal to its own
weight

2. A body floats on a liquid if its relative density is less
than the density of the fluid.

3. Shigs that float on water despite their higher density
do so because they are specially constructed to
displace amount of water equal to their own weights.

The denser the liquid, the lesser the hydrometer sinks

in it and the lesser the volume displaced.

NOTES:,. « =

1. The hydrometer is calibrated in such a way that the
lowest values are above and highest values are below

2. The calibration is non-linear

V = 20cm’ p = 19gom?

Mass of the'metal in air = pv = 20x 19 = 380g

—m _ 380 _

1. Density of a substance is its rd expressed in
'gem? egr 19 —» 19gcm3—»-19 000kgm?
2.*A1temaﬁvery,meaboveanbewukedwtasfoﬂms:
mass of metal in air = 19 x 20 = 380g
yolume-of water displaced = 20cm®
density of water = 1gam?
.. mass of water displaced = 20 x 1 = 20g
BtT=W-U T = 380 - 20 = 3609
The masses are defiberately not converted to weights
-to save time. .
_.‘and their difference is zero i.e the tension na
ropeattad\edtothewoodiszemT=W-U=0
_m._ 5x10% _ 40 . gm
V="p'=g5p -10-¢

rd of sand =

-

" & &
Volume of 1 drop = Tlg_oﬁ = 10"'m?
Mvokm;kgaxhicknes—p 10?7 =055 t=2x10°m
m,.“=M_ atm P XV =9P P
B0 XY s 72 X 10 x 4.2 s
Volumofwaterdisplaoed=vok1meofmbe=10’nm’
But this is the volume of the oylindrical section of
the risen water

~. Area x height = volume 1.5 x 10*h = 10°h

= 6.67m .«

A fioating body-displaces its own weight of the liquid
in which its floats :
massofblock=ma$ofwater=massoflkmid
Let the fraction of the volume of biock in liquid = X

o BV 1= 087N = 240
N _2 _ 20 _5

~X=395324° 4 7 6
~, Fraction of volume/height above water = —é-

Archimedes principle
Volume of cube = 10°and mass = 5009

volume of liquid displaced = —45- x 10° = B0Ocm?
Mass of liquid displaced = mass of cube = 500g

Density of liquid = %E% = 0.625gam?
hence relative density = 0.625
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178.

18C.

18D,

20C.

21C.

22A.

23D.

24D.

25A.

26D.

27D.

28C.

- Let the length = L

'm,=lx40=40kg—>'mq=1.6x60=96kg

. mass of oil displaced = mass of water displaced
Ppx 0.4v = 1000 x 0.5v

Volume submerged = 1, X 6.67 x 104 = 3.33 x 10’

' Mass of paraffin displaced = 900 x 3.33 x 10+ = 0.3kg
~ NOTE: Do not confuse upthrust with the tension in the string

- Since same bottle is used, volume of water and kerosine

Mass of Tiquid displaced = mass of object = Zkg
Volume of liquid displaced = 500cm?

. i _ 2 - .
.. density of liquid = 500 x 10° = 4 000kgm?
NOTE:

law’ = lanx lanx 1an = L-mx-1-mx-1-m = 104m

100 " 100 100

- Volume of water displaced = AL = 2L
Mass of water displaced = 409
But density of water = 1gcm™ and

m
v=—p—-—>2|.= ‘1{0 — L =20em

Total mass of mixture = 136kg
Total volume of mixture = 100m?

136
100 = 1.36kgm’

N 1 - 10 \
r.dothu»d—ﬁ(QS) "'2=%-_ﬁ m = 20g

Since the sphere floats in both liquids, it displaces amount
of liquid equal to its own mass in each case

. Density of mixture =

—» p = 1250kgm?

04 _ 667 x 10°m?

Volume of object = 500
-~ Volume of paraffin displaced 3.33 x 10“m?

Weight of paraffin displaced = 3N .., Upthrust U = 3N
ButT=W-U(SeeQ2) T =(04x10)-(3)=1N

U = Apparent weight loss = 3N
T = Apparent weight = IN W = Real weight = 4N

mass of kerosine
mass equal volume of water

are the same r.d of kerosine =

_248-152 _ 9.6 _
=72 152 - 12-08
Weight displaced or upthrust are the same in both cases
Orm, = Mg O P, XV, = PaXVy —» 2V, = 1.5V,

Vo 15

Vq —‘z‘a —+.'.VP<VQ
This is consistent with the working of a hydrometer in Q8
Water when heated between 4°C to 100°C, expands

like any other liquid hence its density reduces since

m 1

p=+ (Pef)
The lesser the density, the more the would sinks hence
fraction above the liquid surface decreases.
Volume of cube = 0.1 x 0.1 x 0.1 = 0.00im?
Volume of water displaced = 0.001m?
Mass of water displaced = 1000 x 0.001 = 1kg
Weight of ‘water displaced = 10N ., upthrust = 10N
Volume of tank = 60litre = 60 x 10m?
Volume of fuel = 60 x 10'm?
Density of fuel = 720kgm?
. mass of fuel = 720 x 60 x 103 = 43.2kg
Total mass of tank and fuel = 10 + 43.2 = 53.2kg
NOTE: liitre = 1000cm® = 1;](()]60 m? . llitre = 10°m?
Upthrust = weight of oil displaced = 0.210N
. Mass of oil displaced = 0.021kg

Density of oil = 875kgm™

.021
. Volumne of oil displaced = R0

—_ =0 4m?
875 0.000024m

38

29C.
30C.

31D.

32A.
33A.

34A.

358B.

36D.

37D.

38D.

39D.

408.
418B.

This is the volume of the solid immerseq: e "mc,

Hence volume of water displaced = 2.4 4 104 -

» mass of water displaced = 1000 x 2.4 104 =

Weight of water displaced = 0.24N - 0—‘32qqI

NOTES: .

1. The above steps are necessary only for y
didactic reasons Y academi o

2. Next time, you remember that;

Upthrust in liquid

r.d of liquid = Upthrustin water —* 0.875 = J?.?_lg
0.210 U
Uy = 5575~ = 0-29M

This is when you immerse the same solid in the liguiq ;

turn and one of the liquids must be water whose fdauI:.
density is 1. Also the mass or weight of the sojid does g
come into reckoning here. it

_ __Upthrustin X 10-7
rd, = Upthrust in water 10-6 =
Seawater is about 3.5% denser than fresh water hence
the floating ship sinks further in fresh water therety
reducing the fracticin above the surface.

Volume of cylinder = volume of sphere:'zr 1 = 4

K
3
r‘1h= %rz _’rzx].: 4!3;]!3 _’r=m=&m
3
5

3
)

Upthrust in oil 0.25-0.17 _ 008 8
Upthrustin water ~ 0,25-0.15 ~ 0.10
Mass of water displaced = 8.8g
. Volume of water displaced = = 8.8cm?
The test tube is more or less a cylinder

m—'h=8.82—72x12xh=3_3 = h=2.8m

The mass remains unaltred volume of ice = %g— = 0.5m'

= 450 _
Volume of water = 1000 = 0.45m?

Avolume = 0.5 - 0.45 = 0.05m’
Mass of W = 200 x 3 = 600kg

Mass of L = 150 x 7 = 1 050kg
Total mass of mixture = 1650kg
Total volume of mixture = 3 + 7 = 10m?

130 — 165kgm?

0

Density of mixture =
W-V-U=ma
Where W = weight of body acting downwards

V = Viscous drag acting upwards

U = Upthrust acting downward

At terminal velocity, speed is constant hence a = 0
~U=W-V=(36x10) - 260 = 100N

Density of gold = 19 200kgm?

=24 _ )
. Volume of gold = 19200 = 1.25 x 10™*m

Volume of cube = 10 x 10 x 10 = 1 000cm?

Density of cube = %‘0— = (.7gcm?
This s less than the density of water (1gamr?), mtﬂﬂ:
Upthrust = 250 - 200= 50N .., mass of liquid displaced

" 5 1
.-, volume of liquid displaced = 000" = 0.005m

This is the volume of the iron which aussﬂmdsiﬂ“". \
4-2 _ 2 :

rd=—+— =
5-2 3

In each case, mass of liquid displaced Is the same

has mass equal to the mass of the plastic sphere

50v
p'xv’=p*xv_—rpx-:—%—‘1°m‘ 100

4
Where v = volume of sphere Itself p= 1 250kg™

andk

%
"A-.

*

=

o
. r_ Rl
- e
B
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420. see Q6
slative densi
:22. E‘:a; ve Cf:::g _"s;:;zfgt}# please atmospheric pressure will support in the sarre laboratory
- rying — - at the j
455, Mass of water displaced = 30 _922 :%ﬁ"‘f—oﬂxm V= 10m (19835?(;?:7|;m is A‘O mB.10mC.13mD. 14mE. 18m,
.. upthrust = 8 x 10 = 80N 9 The figure above shows an -«
46B. Volume displaced = volume of ‘object = 1 inverted U-tube with the open
.. mass of liquid displaced = 1 x 1 = 1kg m end, O of one imb below the
. upthrust on object = 1 x 10 = r level, W, of the water in a tank.
This Is apparent weight loss - In o;der that water should begin
to flow from the tank It Is

. Apparent weight = W - U = (2 )
T o 10 = s~ Gz P should be higher than W. B. P
o, Lt the fraction = A R0 SO0 should be lovier than O and W C. P should be lower than
" Mass of liquid di WandOshouIdread'ntoﬂwbotmmofthevesseID
Mase of cg:_’"( its:;?lice{j pxv = 1 250xv . The U-tube is completely filled with water and P should _
But 3 body floats =250V be lower than W. E. The U-tube is completely filled with
y floats when mass of liquid displaced = mass of water and O should reach the bottom of the vessel

body itself . - _ 250v (1983:Q50)
y itself .. 1250xv = 250v x = 55, = 0.2 8. Normal atmospheric pressure at sea-level is 105N and
the acceleration due to gravity is 10ms™,-

49C. Pu X Vo= P X P —> BAX 107 xv = 7.2 x 10
b 2x10tx 4.2 If the atmasphere has a uniform density of kg, #tS

v=236
- 0.425 height is A. 100 m B. 1000 m C. 10 000 m D. 100 000 m
51. Density of omament = —==07 = 8 500kgm? E. 1000000 m (1984:Q37)
9. TwodiversGandHareatdepﬂisza'nandm
. Relative Density = 8500 _g5 ‘ j bebwmmasmhabke.m;:mm
A 1000 on G is P, while the pressure on His P,. If the
is a brass omament pressure is equivalent to 10m of water then the value of
Mass of Paraffin pP/P. is A. 0.50 B. 0.60 C. 1.67 D. 2.00 E. 3.00
52D rd. of paraffin = 43¢50 equal volume of Water _ (19'35=Q14) -
70 - 30 lo.meamasofu\eaﬁortandloadpistnﬁufalrydmﬂc
— 08= 3, andx=80g |~ press are 0.5m? and 5m’ respectively. If a force F of
ioht in ai ' 100N is appliedonmeeﬂ‘utpistm,tmmmee
53C r,d=_‘g1‘-‘_'9__.ﬂﬂ-—= 45 . _45 _ 150 IoadisA.lONB.IDONC.SDOND.IMONE.SDOON
upthrust in water a5 -15 30 ' (19BS:Q15)

’ 11.A1000kgelevatorlsdaoendingve|ﬁalywﬂ|m
CHAPTER 12: PRESSURE. PASCAL’S PRINCIPLE acceleration of 1.0ms?, if the acceleration due to gravity

1. Which of the following statements is correct? The reading of is 10.0ms?, the tension in the suspending
N D. 11 000.0 N (1986:Q15)

pressure on a mercury barometer is independent of A. the B. 10.0 N C. 9 000.0
B. the atmospheriC pressurg When one arm of a U-tube

perature of mercury manometer is connected to 3 gas
wpplv,melevdsofmnhthe

. E. the acceleration due to gravity. (1979:Q22)
2. The principle of the transmissibility of pressure ina fluid at | - two arms of the U-tube are 3s
rstinalldirecﬁonsisk:wnasA.ArdIimedﬁPrindple ' dwninﬂ'nediag'amabwe.lfthe
B. Flotation Principle C. Newton’s Law D. Pascal’s Law 12. =.To 93 atmaspheric pressure is 76.0cm Hg,
E. Boyle’s Law (1981:Q5) PPY  the gas pressure is A. 62.6antg
3. The hatch door of a submarine has an area of 0.5m’. The Is.scm B. 72.5amHg C. 79.5amHg
specific gravity of sea water is 1.03. Assume that g = 10ms", D. 85.9am hg (1988:Q15)
memwwm'mmmw 13.Which of the following devices are used b measie
the sea water on the door at a depth of 200m is .pcw:re?l.memidbarumtn‘n. L.
A 1.0° x 10° N B. 1.0? x 10Nm? C. 1.0¢ X 10°Nm? Hygrometer IV. Manometer. A_ I and I B. I and I C. ITT
D. 2.0¢ x 10°N E. 1.0° x 10°N ThE(mltl!=~'~!1)mmcm in the and IVD.Iand IV. (1989:Q11)
- water ma 14.mtisunmgmdmmmummw
o = figureis ww"“glmm" tube that would support an ric pressure of
lf'" ormega;ww*v-mmwﬂcﬁw 102000Nm"ifu1edasitvufnh;di;m!m
. - 2 . o
1 ~ ghmitve atmosmeprhem o e Is g ”;O&n‘s’ ]) A. 0.75m B. 0.76m C. 3.9
70am of mercury, what s the 15. Which of the following is the most sukable for use 28 31
f&"ﬁfmﬁﬁfgﬁm EMTM?AAWWB.{\WW
5. 73cm C. 949am D. 952am E. 955am (1982:Q21) (1991=Ql)w nometes aneroid barometes
5. Which of the following siatements about liquid pressure 15 16.Api|otrmdsmemospwicp.maﬁdemm
NOT correct? The pressure A. At 2 point In a liquid is as 63cm of nghiieagrwuiohaenumuxdsam
al to the depth- B. At any point In a liquid Is the of 75cm of Hg for the a ic pressure on the ground.
same at the same level. C. 1s exerted equally in all directions Assuming that the density of the atmosphere is constant,
2t any point. D. Of  liquid at any point on the wall of its alculate the height of the piane above the ground.
. - = 13.0 and that of air = 0.00013)

conta acts in a direction perpendlcular to the wall. E. At a (Relative of Hg
o et o the shape of the vessdl (1983:059) (€200 m B. 6 300 m C. 7 500 m D. 13800 m
eric pressure in 3 laboratory supports 2 (1991:(113)

shows the height of two biquids X and

nd the relative density of | 17, The figure below
of water column which Ywhensonnairlswckﬂiwtufﬂleww

39

particuiar

6. If the normal 3 \
column of mercury 0.76m high 2
mercury s 13.8, then the height
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Jumb Series Remix - Past Questions’ dn'd Answers ,
the pump P. the dlameter of the
tube in X is twice that of the Y.
What is the relative density of the

n ) '
400N, th istan is Physi

, the area of the large piston is A, 8m: § P Cy
C.2m?, D..1m’. (2004:Q15) - me

|
31.Two liquids L, and L, are contained In

) a U-tube The ) i
7€M liquid X with respect to liquid Y7 | ™" and the denslty of L, are 8cm ang 10,kgm reqpe Mgy |
A. 1/3 B. 2/3 C. 3 D. the density of L, is 800kgm*, its height meamlredm:ay' I
(1992:Q11) the same level is A. 8cm. B. 16¢cm. C. 12¢m, D. 1o
X

-4l (2005:Q40)
18. A weightless vessel of dimensions 4m x 3m x 2m Is filled with e i 3

..An the diagram aboye |

{ g, & I
a liquid of density 1 000 kamand sealed, What is the maximum g;erfe“rrci;f 'éhesg;is A gsg'; ;
pressure this contain can exert on a flat surface? [g =10ms?] 10em e teem of. m.er of |
A 9 X 10°Nm? B. 4 x 10'Nm* C. 3 x 10'Nm? D. 2 x 10'Nm? 35, 4% R’ m c{zoaa%r;b?' em |
(1993:Q10) : |
L’J.mf;‘pie:,-‘;agr;i;’;m"‘i‘;";’;dm,';, 1337 A reservor-500 m deep s filed vith 2 i of depgy
the pressure in the Chamber Gis ! kgl;n]._lf the atmosf?hgnc pressul'e‘ |51.05 x 105Nm.;‘ U'e
10c A. 660mm B. 690mm C. 830mm pressure at the bottom of the reservior is A. 4.4 Oyt
19. D. Bﬁomm (1994:Q15) B. 4.25 x 105 Nm? C, 4,72 x 10¢ Nm? D. 4.28 X lo‘ﬂma
Ich [g=10ms?] (2007:Q38)
20.Which of these statements are TRUE of pressure in liquids? it !I: g:; I,—ii::; SI? papﬁ (::‘;;’:;Zster nze;eti‘;hi ';?ggt of 26 5o,
1. Pressure acts equally in all directions. II. Pressure decreases ’ Aamin

with depth. III. Pressure at the same level of a liquid is the

other limb, what is the relative density of

the liquid
" A.08 B.1.1 C.1.2D.1.3 (2008: d
same. IV. Pressure is dependent on the cross-sectional area of 35. When cold water is poured on a(can cor?l;i:i)ng het
the barometer tube. A. I and III only. B.1, T and M only. C. 1,| =" the can collapses because the A. steam l et
T and IV only. D. 1, I, ITI and IV. (1994:Q17) occupies the partial vacuum in the can, B eSS ang
21.A hydraulic press has a large dircular piston of radius X -

0.8m and a drcular plunger of radius 0.2m. A force of 500N is
exerted by the plunger. Find the force exerted on the piston.
A.8000NB.4000NC.2000ND. 31 N (1995:Q16)
22.A liquid of mass 1.0 X 10? kg fills rectangular tank of length
2.5 m and width 2.0 m. If the tank is 4 m high, what is the
pressure at the middle of the tank? A. 1.0 x10*Nm-
B. 2.0 x 10°Nm2 C. 1.5 x 103Nm2 D. 1.0 x 10°Nm? (g = 10m/s?)
(1997:Q18) ,
23.Which of these statements are correct for the pressures in
liquids? I Pressure in a liquid at a point acts equally in all directions
II Pressure increases with depth ITI Pressure at a depth depends
on the shape of the container, Iv Pressures at the same depth
in different liquids are proportional to the densities of the liquids.
A.1,IIand Il only B. I, II and IV only C. T, IIT and IV only D. II,
Il and IV only. (1998:Q14)
24.The atmospheric pressure due to water is 1.3 x 10°Nm2."
What is the total pressure at the bottom of an ocean 10m
deep? A. 1.3x 107Nm? B. 1.4x 10°Nm= C. 1.4x 10°Nm™
D. 1.0 x 10°Nm™ Density of water =1000kgm* [g=10ms?]
(1998:Q15) The diagram above shows a lift pump with
iston valves at P and Q during a downward stroke
of the piston, A. Both valves are open B.Pis
open while Q is closed C. P is dosed while Q
is open D. Both valves are closed.
(1999:Q12)

\
S

26.At a fixed point below liquid surface, the pressure downward
is P, and the pressure upward is P,. It can be deduced that
A.P,=P,B.P,>P,C.P, <P,D.P,>P, (2000:Q6)

27.The height at which the atmosphere ceases to exist is about
80km. If the atmospheric pressure on the ground IeveL is 760
mmHg, the pressure at a height of 20km above the:ground
level is A. 380 mmHg B. 580mmHg C. 190mmHg D. 488mmHg
(2001:Q2)

28.The hydrostatic blood pressure difference between the head
and feet of a boy standing straight is 1.65 x 10°Nm-. Find the
height of the boy. A. 0.6m B. 0.5m C.2.0m D. 1.5m
Density of blood 1.1 x 10°%kgm? [g = 10ms?] (2002:Q8)

29.The stylus of a phonograph record exerts a force of 7.7 x 102N
on a groove of radius 10-m. Compute the pressure exerted
by the stylus on the groove. A. 2.45 x 10°Nm? B. 3.45 x 10®°Nm?
C 4.90 x 10°Nm? D, 2.42 x 10°Nm (2003:Q9)

30.1n a hydraulic press, a force of 40N is applied on the effort '
piston of area 0.4m?. If the force exerted on the load piston is

P

25.

36.

37.

38.

39.

40,

41.

42.

43.

44,

40

pressure counterbalances the pressure within the gq
C. steam expands to occupy the vacuum remaining
the can. D. external pressure becomes areater than the
pressure within the can. (2008:Q17)

1. Density of the liquid II. Acceleration due tp gravity
III. Type of container of the liquid IV. The i

of the liquid. Which of the above conditions will NOT
affect the pressure of fluids? A. I and I only B, I and
M only C.MIand IVonly D.Iand II only (2009:Q14)
In a hydraulic press, the PUMp piston exerts a pressure
of 100 Pa on the liquid. What force is exerted in the
second piston of cross-sectional area 3m?? A 200N

B. 100N C. 150N D. 300N (2010:Q12)

L. Density of the Liquid II. Depth below the surface of
the liquid. ITI. Surface area of the liquid. In which of the
statements above will pressure be dependent? A. I, 1
and III B.Iand Il only C.Iand II only D. IT and III anly
(2011:Q10)

The pressure at any point in a liquid at rest depends anly
on the A. depth and the density B. mass and the
volume C. quantity and the surface area D. surface are
and the viscosity. (2012:Q17)

At what depth below the sea-level would one experience
a change of pressure equal to one atmosphere? A. 0.Im.
B. 1.0m. C. 10.0m. D. 100.0m. [density of sea water =
1 0 “one atmosphere = 0.01 x 10,Nm = 10ms7]
(2013:Q14) .
Mercury is suitable as a barometer fluld because it

A. expands uniformly B. is opaque C. Is several times
denser than water D. is a good conductor of heat.
(1986:Q22)

A man exerts a pressure of 2.8 x 10°Nm? on the ground
and has 4 x 10°m? of his feet in contact with the

The weight of the man is A. 112N B. 140N C. 102N
D. 70N (2004:32)

Mercury is a better barometric fluid than water becaus®
L. It needs no colouring II. Its density many times Tt s
than that of water 1L It does not wet glass IV. ;

a high vapour pressure V. It has a high boiling mﬂ
Which of the above statements are true? A. IN oV
only B.1, I and Il only C. I1I and IV only D.

only E. III, IV and V only (1978:Q8)
Which of the following statements is comrect? 2
exerted is higher with a narrow heel shoe %
heel shoe B. no pressure is exerted in both

flat

‘ P

A. presSit
ol

i
|
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L] I
e} sh T
:g[elhfr:oess ct)sgn g‘ f?;:stfsgle 5ehx§erteg i;:gWEr with a narrow Note that a hydraufic press in truly a machine such that
A e D. pressure ex
same [n bOth narTow and flat heel stioes (2017:E383c:i;5 e "MA = I‘[:‘ = %03 24t
CHAPTER, 12 ANSWER LA P=E anpg b s F=Ahpg =4X3X2X 107

The pressure is given by p = hpg wt g l

mercury column PO where b = helght of

PN = density of mercury g9 = acceleration due t .

(]

Also, since temperature affects volume (expansbimww

contraction), It also effect density : 'or

It states that the predsure applied to an g i
enclosed

transmitted unaltered throughout the entire fluid ZL:,':]] 51

walls of its container _ €

pressure due to h column of sea water

p = hpg = 200 x 1030 x 10 = 2060000Nm?

But pressure on hatch door

F . j 0
P=x —» . 2060000 = 0E F= 103 x 10°Nm?

Option (A) was the closest and note that specific gravity =
relative density hence density = (1.03 x 1000)kg,12-: 2]

4E. Atmospheric pressure = hpg = 70 x 13.6 x 10 = 9 520Pa

SE.

6B.

What column of water would this pressure support?
HX1X10=9520 —» H =952cm
But pressure of the gas = H + h = 952 + 3 = 955cm
NOTES
1. The need to convert ‘cm’ to 'm’ is not necessary here
2. Next time just use the relation h,p,g = h,p,g
hmmrx pnuHXQ = hmamq'x pmemr'rXQ
or simply h,_ X Prser = Doy X P rmercury
The result above shows that the prevailing atmospheric
pressure of 9 520Pa supports 70cm Hg or 952cmH,0
In 2 manometer, the pressure of a gas is
a. (H + h) if the arm exposed to atmosphere is higher than
the arm exposed to gas
b. (H - h) if the arm exposed to the atmosphere Is lower
where H is liquid column due to atmospheric pressure and
h is the differenc between the two arms
If vessels of different shapes are linked by a pipe, a liquid poured
into the vessels has the same level in them and this follows
from the fact that pressure is independent of cross-sectional
area (see Q1A) Also remember the saying: “water always finds
its own level”
h,p, = h,p, —» 0.76 X 138 =
p, = 10.336

1.0x p, ([}H,O = 1gcm?)

7D. This is a siphon and it only works under the following conditions:

.hpg=P — .
. Total pressure on G

i, U-tube is completely filled with the liquid to be siphoned

i. P in the above must be lower than W and the end 0 just
below the level of W. '

ii. The length of the arm above the water level in the tank
must be less than the barometric height of the liquid used
e.g water’s is s10.3m in a practical siphon.

hxi=10=105 —» h = 10'm

=20 + 10 = 30m

= 40 + 10 = 50m

Total pressure on H
= 300

But p, (in Pa) = 30 x 1x10
500
0= 1.67

i/
A 30

Also p, (in Pa) = 50 x 1 x 10 = 500
NOTE:
1. For a diver, pressure is given by p = H+d
2. For a climber, the pressure is p = H-h
where H = atmospheric pressure in metre
d = depth blow water in metre
h = height above ground level (metre_:)
3. in other words, pressure increases with depth but

decreases with height.

10D. Using Pascal’s pnndiple of undiminished transmissibility of pressure
F F 100 _ F .
p=p: A=A 05 5 = BiE S

12D.
D. Aneroid barometer particularly useful for measring

14C.

15D.
16A.

17C.

18D.

19C.

20C.

21C.
22D.

238.
24B.

25B.

26A.

27C.
28D.

29A.

30B.
31D.

10

F=24x10N

Consulting Q4: P =H + h =
85.gcmHg

76 4 (134 - 3.5) =

altitude  and manometer for gas pressure in the

laboratory
hpg=hx26[IJxIO=mﬁm-+h=

Altimeter —» altitude (see Q13)
Pressure differences = 75 - 63 =
Convert pressure in Hg to pressure
hpg),. = (hpg),
£30.13x10=mx13:0001 10 —» h = 12000m
(A) is the dosest
Pressure is independent of goss-sectional area in liquid
pressure (see Qs 1 and 5)— -~ hpa=hpg

h, 1
AR =)
ThisfollowsfromthefactthatmEdensuahi!,ﬂt
smaller the column of it supported by the prevailing
pressure :

p._ 225

Py =—73-=3(quuidXi53timesdensa'mmi¢idY)
Dimension = Length x breadth x height

Dimension = Area x height

But area is inconsequential here (Qs 1, 5 and 16)

.. P =hpg = 2 x 1000 x 10 = 20 00ONa

P, > P, (see 4) — ~P.=H+h.

s p_ = 760mm + (10 - 3)am
=760+7x10=760+70=330’nm

Pressure increases with depth

p=f=f - E__ 59, F=2000
n

0.8 0.2
Volume of tank

102000

26000 = 3.92m

12am = 0.12mHg
in air

\'

2.5 x 2.0 x 4.0 = 20m*

= Lbh =
f)(lﬁ:’ = 3
50 50kgm

P=gx50xm(middseonank)_>9=1owm~=

Compare Q20

Pressure due to ocean water only

"—» P =hpg =10 x 100 x 10 = 10°

.. Total pressure = 10° + atmospheric pressure e
=10%+ 1.3 x 10¢ = 1.4 x 10Nm? <
This is reversed in upward stroke. Also compare a force
pump. il
Pressure is the same in all directions.

path - Py = 2g X 760 =190mmHg.
hpg=P—» hx11x10°x10= 165x 10*— h= L49m

Butp=T=

A=nf—rButP=—§r=T:,—
_ 77x10'x7
P= 37 % (107) = 245 x 10
E . \E 400 _ 40 _
A - A > A =04 —+ L A=4m
Pressure is the same at the level of refererce

2
~hpg=hpg —» b= 8x10%x10

h, = 0.1m = 10cm

32B.P,>P, —».P,=H+h—» P. =76+ 10 = B6cm Hg

41
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33A. Just add the pressure due to fluid and pressure due to
the atmosphere

Pressure of fluid = hpg = 500 x 850 x 100

= 4.25 x 10°Nm ?
+. Total pressure = 1.05 x 10% + 4.25 x 10°
= 4,36 x 10°Nm?
R, P 265
34D, § = -2 5) —p & ow O
R = (Hares) —» 5= S =129

But rd = Density of liquid

Density of water = 13

35D. The water vapour above the hot water condenses thereby

reducing the vapour pressure below the atmospheric pressure
hence the collapse

36D. See Q1
37D.P:ess.n-eisemalhbdhpistm—p,-.—£~=p—pF=100x3=300N
38C. See Q33 39A. See Qs 33 and 38

40. hpg=p —p . h=LUX10 W _g97 ~q0m

1013x 10
41C. A barometer that employs water would be too tall to allow
any room for convenience since the less dense a liquid, the
taller the column of the liquid supported by a given pressure.
For instance, if atmospheric pressure is 760mmHg or 0.76mHg, the
pressure in terms of water is h"xp_xg=h",xpmxg
0.76 x 13600
~h, = —1000x10 " h, = 10.3m
—» 0.76m Hg = 10.3m H,0!
NOTE: Options (A), (B) and (D) are thermometric properties
(see chapter 13)

F w

W
== — . — = 1= =
42A. P A A r 4x10° 28x10°=W = 112N

43A. Density is the single most important barometric property
but the dark color of mercury makes its height in the column

easy to read off. Compare Q43
44A. Pressure is inversely proportional to area.
CHAPTER 13
TEMPERATURE AND HEAT. THERMAL EXPANSION
1. A temperature of 20°C is the same as A. 36° F B. 68° F

Cl11°F D.43.1°F E. 25°F (1978:Q17)

2. A steel plug has a diameter of Scm at 300C. At what

. temperature will it fit exactly into a hole of constant diameter
4.997am? (coeffident of linear expansion of steel is 11 x 10
6°C?) A. 27.3°C B. -27.3°C C.-2.7°C D. 7.32°C E. 2.7°C
(1978:Q22)

3. In what range of temperature is the expansion of water
anomalous? A. +208°C to +212°C B. -80°C + -76°C
C 40°C to 0°C D. +96°C + 100°C E. 0°C to + 4°C (1979:Q9)

4, The hesghts of the mercury thread in a mercury-in-glass
thermometer when in melting ice and then in steam are 3cm
and 18cm respectively. At a temperature of 60°C the height
would be A. 7.5cm B, 9cm C 10.8cm D. 12cm E. 12.6cm
(1979:Q14)

5. Consider a thick glass tumbler and a thin glass tumbler which
are made of the same kind of glass. Some hot liquid is poured
into them. Which of the following statements is correct?

A. The thick tumbler is less likely to crack because it is stronger
B. The thick tumbler is less likely to crack because it insulates
the heat better, glass being a poor conductor of heat.

C. Both tumblers are equally likely to crack because they are
made of the same kind of glass. D. The thick tumbler is more
likely to cack because uneven expansion persists for a longer
time within the thicker glass E. The thick tumbler Is more
ikely to crack because it is heavier (1979:Q34)

6. In the study of Physics, temperature and heaF area often
confused with each other. Which of the following statements

correctly defines these two elements? A. Temperature

9. Aliquid-in-glass thermometer should quickly register

15 @ measure ol The average Kineuc energy QN

molecules of a substance B, Heat 1s 8 measure of the
total kinetic energy of the molecules in a systom
C. Different matenals require different amounts of hey
to cause a given change in temperature D, 3|l of the
above E. A and B only (1980:Q7)

7. The ratio of the linear expansivity of copper to that of
iron is approximately 1.5, A speamen of iron an 3 Specim
of copper expand by the same amount per unijt rise in
temperature. The ratio of therr lengths is A. 3 g, 15
C. 1.32 D.1 € 0.67 (1980:Q44)

8. Theice and steam points of a mercury-in-glass thermomete,
of centigrade scale and of uniform bore correspong
respectively to 3cm and 19cm lengths of the merq,
thread. When the length is 12¢m, the temperatyre
is A.32°C B.48°C C.56°C D.65C E.75'C (1981:Q1)

temperature changes. This is achieved by choosing a liquid

that A. is opaque B. has high density C. has reguar
expansion D. has a high thermal conductivity E_ can wet
glass (1981:Q42)

Which of the following statements is NOT true?

are used to control the temperature of A. pressure cookerg

B. laundry irons C. hot water storage tanks D. aquaria fgr

tropical fish E. heated apartments. (1982:Q16)

A rod of length 10cm is heated through 100°C and its

final length is 10.26cm. What is the co-efficent of fingar

expansion of the rod? A. 0.026 per degree centigrade

B. 0.00026 per degree centigrade C. 0.26 per degree

centigrade D. 1.0026 per degree centigrade E. 0.0026

per degree centigrade (1982:Q22)

The linear expansivity if brass is 2 x 105C. If the volume

of a piece of brass is 10cm3 at 0°C, what will be its volume

at 100°C? A. 10.02cm? B. 10.04cm? C. 10.06cm?

D. 10.20cm® E. 102.00cm’ (1983:Q22)

A short response time is obtained in a liquid-in-glass

thermometer when the A. bulb is large and thick-walled.

B. stem is long and thin. C. bulb is small and thick-walled.

D. bulb is of high density and the bore is large. E. bulb is

thin-walled and the liquid is a good conductor of heat.

(1983:Q35)

Which of the following statements clearly describes the

Copper

10.

11.

12,

13.

14,

that the linear expansivities of copper
and steel are 2.0 x 10%/°C and 1.2 x 10
5/°C respectively?

The bimetallic strip will not be able to

) iy close the circuit when there Is fire
behaviour of the fire alarm shown in the figure below given
II. The bimetallic strip will close the dircuit when

there Is fire III. If the copper and steel are
interchanged, the drcuit will dose when there is
fire. A. Tonly B.IIonly C.III only D. I and 11I

E.Iland Il (1983:Q42)
15. The lower and upper fixed polnts marked on a mercury:
in-glass thermometer are 210mm apart. The end of the
mercury column in the tube is 49mm above the lower
fixed point in a room. What is the temperature of the
room In degrees Celsius? A, 55.3°C B. 23.3°C C. 49.0C
D. 16.1°C E. 76.7°C (1984:Q18)
Which of the following properties of matter CANNOT be
utilized for temperature measurement? The A. Length
of a liquid column B. Volume of a gas at constant_Dfm";
C. Pressure of a gas at constant volume D. Resistance
a metallic wire E. Current produced in a photoelectric
effect. (1984:Q29)
A thin gluminug plate has a surface area of 1.50““Iat
20°C. What will be its surface area when it is
-20°C? (Take the linear expansivity of aluminium to be
2.5 x 10% K') A. 1.503m* B, 1.500m* C. 1.496m'

16.

17.

42
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31,

32.

33.

p 1497m' F 1490m’ (1985:Q18)
water shows anomalous behaviour A Bel
Onc ;]ﬂd 4°C C, At Cxacﬂy 4C D. Bet\‘NEQ
E. Above 100°C  (1985:Q22)

The expansion of solids can pe _
in the A. Balance wheel of 3 Waig?'{;j‘elr:?&: d:sfad\;antages
rims C. Fire alarm D. Thermostat, (1985'?218‘” reels on
The distance between the fixed points of centigrade )the

is 20cm.What is the temperature when the mercy |mm|m0ter
4.5cm above the lower mark? A. 22.5°C B. 29 O% gve |5.n
D. 100.0°C  (1987:Q16) » £3.0% G 90.0°C
A metallic strip of iron and brass was h

following diagrams accurately illustratesiztae[:!‘;gzl;? tohreu;frip

after heating?
A F:mmmmmﬂ;“"on D IO ITTIn 8rass
Tron

o s c Wﬁ: (1987:Q17)

Iron
The length of a side of a metallic cube at 200C is 5.0cm.
Given that the linear expansivity of the metal is 4.0 x 10-%k.
Find the volume of the cube at 120°C. A. 126.50cm?
B. 126.25cm* C. 126.00cm’ D. 125.00cm® (1987:Q18)
The pressure on the gas of constant gas thermometer at the
ice point is 325mm of mercury and at the steam point 875mm
of mercury. Find the temperature when the pressure of the
gas is 190mm of mercury. A. 30k B. 243k C. 300k D. 303k
(1989:Q13)
The resistance of a platinum wire at the ice and steam points
are 0.75 ohm and 1,05 ohm respectively. Determine the
temperature at which the resistance of the wire is 0.0 ohm
A. 43.0°C B. 50.0°C C. 69.9°C D. 87.0°C (1990:Q15)
A bar of initial length |, is heated through a temperature

change At to a new length L. The linear expansivity, a, of
the baris A. % B. ——LLD&L&
(1990:Q16)

A thermometer with an arbitrary scale, S, of equal divisions
registers —30° S at the ice point and + S00S at the steam
point. Calculate the Celsius temperature corresponding to
60°S. A. 25.0°C B. 50.0°C C. 66.7°C D. 75.0°C (1991:Q15)
A brass rod is 2m long at a certain temperature. What is the
length for a temperature rise of 100K, if the expansivity of
brass is 18 x 10%K? A. 2.0036m B. 2.0018m C. 2.1800m
D. 2.0360m (1991:Q16)

A platinum resistance thermometer wire has a resistance of 5
ohms at 0°C and 5.5 ohms at 10°C. Calculate the temperature
of the wire when the resistance is 5.2 ohms A. 80°C B. 60°0C
C. 40°C D. 100°C (1992:Q13) _ -

A bridge made of steel is 60°m long. What is the daily variation
in its length if the night-time and day-time tgmperatures are
10°C and 35°C respectively. The linear expansivity of steel is
0.000012C*. A. 0.18cm B. 1.80cm C. 18.00cm D. 1800cm
gn?egozf.%]:%ost important applications of bimetallic str!p is
found in the construction of A. A thermostat B. An altimeter
C. A thermocouple D. A hygrometer (1992:Q!.5) '
The thermometric property of the thermocguple is that its
A. e.m.f. changes with temperature B. Resistance changes
with temperature C. Volume changes with temperature
D. Pressure changes with resistance. (1993:Q14) '
A metal rod 800mm long is heated from_lO“C to 95°C. If_ it
expands by 1.36mm, the linear expansivity of the metal is
B. 2.0 x 10%* C. 5.0 x 10°%k* D. 2.0 x 10K

ow 0°C B. Between
n 4°C and 100°C

L-L
C. L(1+atb) D. m)

A. 2.0 x 10%k? 48,

(1993:Q15) -

The meltin int of naphthalene is 78°C. What is this

temperatur?z Fi}nc’I(t:iwln'x’ A. 100 K B. B.351K C. 378K D. 444K

(1994:Q20) 19,
43

34,

36,

37.

39.

41.

=2.

43.

44,

45.

46.

47.

Temperature is a measure of the A. Quantity of heat

transferred into the molecules of an object B. Mean kinetic
energy of any molecules of the object C. Kinetic energy
of any individual molecules of the substance. D. Amount
of work done by the molecule of the object: (1995:Q18)

. A rectangular metal block of volume 10%m? at 273K is

heated to 573K. If its coefficent of linear expansion 1s
1.2 x 10K !, the percentage change of its volume is

A. 1.5% B. 1.1% C. 0.4% D. 0.1% (1995:Q19)

A temperature scale has a lower fixed point of 40mm and
an upper fixed point of 200mm. What is the reading on
this scale when a thermometer read 60°C? A. 33.3mm
B. 36.0mm C. 96.0mm D. 136.0mm (1995:Q23)

The length of mercury thread when it is at 0°C, 100°Cand
at an unknown temperature q is 25mm, 225mm and
175mm respectively. The value of is A. 85.0°C B. 80.0°C
C. 75.0°C D. 70.0°C  (1997:Q20)

. A platinum resistance thermometer records 3.0W at 0°C ’

and 8.0W at 100°C. If it records 6.0W in 3 certain
environment, the temperature of the medium is

A. 80°C B. 60°C C. S0°C D. 30°C  (1998:Q17)

The linear expansivity of brass is 2 x 10*C™. If the volume
of a piece of brass is 15.00am’ at 0°C, what is the volume
at 100°C? A 16.03am® B. 16.00am’ C. 15.09am’

D. 15.03cm? (1998:Q18)

. The temperature gradient across a copper rod of thidmess

0.02m, maintained at two temperature junctions of 20°C
and 80°C respectively is A. 3.0 x 107 ket B. 3.0 x 10%km*
C. 5.0 x 103km™ D. 3.0 x 104kam*. (1999:Q26)

The diagram below shows a maximum and minimum
thermometer divided into three portions P,
Q and R. Which of the following is true about

and mercury C. Mercury, alcohol and mercury
D. Air, mercury and alohol. (2000:Q21)
A quantity of water at 0°C is heated to about 30°C. At
each degree rise in temperature, its density will A. rnise
steadily B. rise then fall C fall steadily D. fall then nise
(2000:Q25)
A thin wire with heavy weights attached to boths ends
is hung over a block of ice resting on two supports. If
the wire cuts through the ice block while the block remains
solid behind the wire, the process is called A. fusion
B. sublimation C. condensation D. regeiation (2000:26)
Water is a poor thermometric liquid becduse t A. has
low vapour pressure B. is opaque C. is a poor conductor
D. wets glass. (2002:Q21)
Thermal equilibrium between two objects exists when
A. the temperature of both objects are equal B. the
quantity of heat in both objects are the same C. the
heat capadties of both objects are the same D. one
object loses heat continuously to the cther. (2003:Q17)
On a fairly cool rainy day when the temperature is 20°C,
the length of a steel railroad track is 20m. What will be
its length on a hot dry day when the temperature is
400C? A.20.013m B. 20.00Sm C. 20.004m D, 20.002m
[coeffident of linear expansion of steel = 11 x 10%K?]
(2003:Q20)
When left in a freezer, a botte full of water aacks on
freezing into ice because of the A. decease in the
volume of water. B. contraction of the bottle,
C. expansion of the bottle. D. increase the volume of
water (2004:Q33)
Metal rods of length 20m each are laid end to end on a
bridge at 25°C. What gap will be provided between
consecutive rails for the bridge to withstand 75°C?
A. 0.22m B. 0.25m C 0.02m D.020m (2004:Q38)
1. Reproducibility 1I. Sensitivity III. High thermal

Scanned by CamScanner

S,

eSS

e i




52.

53.

54.

55.

56.

58.

60.

61.

62.

63.

65.

Jamb Series Remix - Past Questions and Answers on 'J"a'ly;iel |

Capacty IV. High accuracy. The.qualities of a good
thermometer include A. I, I1I and IV only. B. I, IT and IV
only. C.II, Il and IV only. D. I, Il and 11l only. (2005:Q43)
When very hot water is poured into two identical thin glass
tumblers in equal volumes, the thick one cracks because
A. of the even expansion of glass. B. glass is a good

»conductor of heat. C. of the uneven expanslon of glass.

D. glass is a crystal. (2005:Q48)

- What is likely to happen if the glass of a thermometer -

expands more upon heating than the liquid inside? A. The
glass wu!l shrink B. The liquid will go down in the stem

C. The liquid will rise up in the stem D. The glass will break
(2006:Q44)

The thermometric property of a constant volume thermometer
IS A. change in pressure. B. change in length. C. differential
&pansion. D. change in volume. (2006:Q48)

The ratio of the coeffidient of linear expansion of two metals
is 3:5. If, when heated through the same temperature
change, the ratio of the increase in lengths of the two metals,
is 1:2, the ratio of the original lengths is A. 2/3 B. 8/3
C3/8 D. 3)2 (2007:Q28)

L Use a liquid with a high melting point. II. Use a liquid
of high volume expansivity. III. Use a capillary tube of
large diameter. Which of the above best describes how the
sensitivity of a liquid-in-glass thermometer can be enhanced?
A.Oonly B.1I and I only C.1only D.Iand III only.
(2007:Q31)

A bladksmith heated a metal whose cubic expansivity Is 6:3 X
10%*. The real expansivity is A. 6.3 x 10%". B. 4.2 x 10%*.
C. 2.1 x 10%*. D. 2.0 x 10%* (2007:Q36) .

A dinical thermometer is different from other mercury in glass
thermometers owing to A. its long stem. B. the constriction
on its stem. C. its wide range of temperatures. D. the
grade of mercury use in it (2007:Q39)

The thermometric property of a thermocouple is the change
in A. equivalent resistance B. electromotive force. C. colour
D. pressure.  (2008:Q19) - -

During summer, the balance wheel of a clock expands. What
effect does this have on the accuracy of the clock? A. The
dock gains time B. The accuracy of the clock is not affected

.C. The dock loses time D. The dock stops working (2008:Q19)

The thermometer whose reading is indicated by a change in
colour of its thermometric property is the® A. bi-metallic strip
thermometer. B. thermocouple. C. platinum resistance
thermometer. * D. optical pyrometer. (2009:Q18) :
At 4°C, the volume of a fixed mass of water is A. constant
B. minimum. C. maximum. D.zero (2009:Q19)
Gtsaaialadvmwlageofalahdmmmryasamennomemc
liquid is its A. low freezing point. B. low boiling point. -
C. high spedific heat capadty. D. low density (2010:Q15)
Two metals P and Q of lengths (,and , are heated through
the same temperature difference. If the ratio of the linear
expansivities of P to Q 2:3 and the ratio of their length is
3:4. What is the ratio of increase in lengths of P to Q?

A 5:7.B.2:1 C.1:2 D.7:5 (201Q:Q1_6). ) )

1 High thermal capagty. IL High sensitivity. IIL Easy
m&hﬁy.w.mmmawuemmedwnperamm
From the statements above, the qualities of a good
thermometer are A. 1, Il and IV B. M, IIand IV C. 1 and
nD.1 I, Il and IV (2011:Q11)
A metal of volume 40cm’ is heated from 30°C to 90°C, the
increase in volume Is A. 1.20cm? B. 0.40cm’ C. 0.12cm?
D. 4.00cm’ (2011:Q23) -

Clinical thermometers are examples of A. pressuré gas

thermometer B. resistance thermometer C. alcohol
D. mercury-in-glass thermometer (2012:Q19)

Calavlate the length which commesponds to 3 temperature of

D. 80mm. (2013:Q16)

A wire of length 100.0m at 30°C has linear expane,

2 x 10°%k", Calaulate the length of the wire at a‘te'mm
of -10°C. A. 100.08m. B. 100.04m. C. 99.96m,

D. 99.92m. (2013:Q17) ,
What Is the equivalent of 20K in Celsius scale’ A, 5

B. 68°C, C.36°C. D.20°C. (2014:Q19) X
A glass bottle of initial volume 2 x 10'cm? is heated'f,
20°C ta 50°C. If the linear expansivity of glass is 9 10«?:1
the volume of the bottle at 50°C is A. 20005.4¢cmp  *
B. 20008.1cm’. C. 20013.5cm’.  D. 20016.2emp.
(2014:Q20) -

Which of the following is NOT an application °fe’fDan§.,,
in metals? A. Bimetallic strip thermometer B. Te’“Dﬂ‘dh.n
control In an electric iron. C. Compensated balance
of a watch, D. Sagging of telegraph wrires. (201s;

A plantinum resistance thermometer has 2 resistance o
49 at 0°C and 109 at 100°C, Assuming the resistangs
changes unformly with temperature, cakulate the
resitance of the thermometer when the temperatur .

45°C A. 14.0Q B. 6.7 C.3.49 D. 279 (2018:05)
CHAPTER 13 ANSWERS
x-32 _ 212-32

¢ Lo )
100 12127300 ~ "100-0 -
20 :
32 x= (358 x20)+32 & x=68%
NOTE: Between °C and °F, you may care to remember

the following relations: F = 5c +32andC= %(F -

5
The plug is expected to contract so as to fit into 3 hole of
smaller diameter hence a lower temperature is required
iy AL L-L
~L>-L=L0ons —» 4597-5 =8x11x10%x Ap
-0.003
28 = Fy1x 100 —+ 6-§ = 51%
§; =-54.55+30 — g =-24.5C
No option was close enough .
NOTE: Using = is not necessary it will only waste your
time as you will arrive at the same answers on above.
Water contracts from 0°C to 4°C with its maximum densly
at 4°C and it then expands like a normal liquid from 4'CD
100°C :

67.

68.
69.

70.

71,

1B.

3E.

C m '
100 18 x-3 _ 60-0 _ 15x60 . 3
4D. dso 18-3 _100-0 ~ 100
3 X = 12cm

5D. The uneven distribution of heat passes more quickly
through the thinner tumbler
6D. (C) is just a statement of fact not a definition

7E. AL =L 008 — But&aﬁ,;ﬂ’“
' 4 i
: 1 _
"'L:achlal —» %=;¢L=Tg-’%
L_2_
AT 0.67
- ) L( ,
NOTE: With the framing of the question, T ts m“y
not E, beware! ) "E
8C. Taking a cue from Qs 1 and 4 b, ?
x-0 _ 12-3 - p
f00-0 - 19-3 X=3625¢ o ﬂ

9D, This means that the liquid allows heat to pass
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self quickly hence a shorter time to

NOTE: Mercury has a higher conductivi respond, 34B. See Q6
Icohol vity but a low ivi '
tpﬁ: pargssure cookers work erexpansivity| 358, LV = V, BANE = 10 x 3(1.2 x 10%) x 300
1R ressure, the higher theoienf;e‘r:fu princile of the higher the| o0 < o
re at ¥

(sce chapter 16) Which a liquid bolls | ., % AV = 5 X 100% = LOBS 10°  100% = 1.08%

],IB a = -L%Ll—) —p a = &2_6_'_10.00 o
B v 10x 100 O = 0.00026°C* 200 clou

12C-V2"V|+Y ‘QB BLIt'Y::3u 36D —p x-40 - 60‘0

v, = 10 + 10(3 x 2 x 10%)100 V. = 10.06cm e 180 T jisoRd0 100-0
13% r'}fuaet Sp;i’;seassﬂc‘g?;g:\ tthg thin wall and the liquid quriréHy 600 6
14D. uted would rather bend away fi x = 260X 60 , 40 —» x = 136mm

corrc‘utatd Si:\CeerE;ngéevenung the establshment of 2 rfc:?n;?:te 0 - 175 - 25

dircui r expands longer then steel 37C, 2L = S22 9= 75C

c> . — U=
for equal lengths of the metals unless they are inse(rl-dmn%) 100-0 225-25
X 49 : °

158. 105 = 710 (see Qs 1, 4and 8) x = 23.3°C 8 $100 il =2
16E. Photoelectricity measures light Intensi 388. 16 x  —* ’_ob—_—_ = go3 > x=60C

temperature Fyirather than 3 ! 0
178 AL = A+ ABAB = 1.5+ 1.5x 2 x 2.5 x 10°% e : o 100-0 _ 8-6

1 x 10 x [20-(-20)] Alternatively but more dumsity: ==~ = §-3

=15+ 0.003 = 1.503m?

188. See Q3

2x = 300 - 3x —p 5x = 300 —» x = 60°C

39C.V, =V, +V,YA0 = 15+ 15x32x10°) x 100 = 15.09cv’

19A. _In hot weather, the diameter of the balance wheel may
lsr;nc_re?sse g::;;)and and the watch loses time unless a bimetallic| 40B. Temperature gradient = %—Q =8%-0§ﬂ = 3.0 x 10%m*
Pl u . X
x-0 4.5 No option is correct
20A.- 700-0 = 20 — x = 225%C 41A. In the Six’s combined maximum and minimum
completely filled with akohol

21B. Brass expands longer than iron hence the
NOTE: If the strip is cooled brass also contracts more and it i
on the concave side of the strip (as in option C)

2A.V, =V, + V118 but V,=5x5x5= 125cm?
V,=125+ 125 x 3(4 x 10%) x
Atermatively: L, = L + LOLAB =

convex side is brass.

(120 -20) —» V, = 126.5am’
5+ 5x 4 x 105 x 100 = 5.02an

thermometer, the bulb p is
: whilemebuIthasaspaceleftaboveﬂteatdd

(P = minimum anm, R = maximum arm)
42B. Water contracts between 0°C and 4°C h="= &s density

reaches a maximum at 4°C (p (1,—‘1,—) and it expands

between 4°C and 30°C hence its density drops (same

But V = L* =502 = 126.5cm? “reason)
°%c mm 43D. Regelation suggests that pressure lowers the melting
100 75 point of a solid
g, X0 - 190~ 325 ol laasx= 1005‘;;37 « = -25%C| 44C. Heat slowly passes through water, a poor conductor of
100-0 875-325 o to0y heat. Hence water-in-glass thennometer responds slowly
b 45A. Tem raturelsameasureofabody'strumal i
But x=c+273 —» n="25% 273 —» n = 248K withp?momer body. o
(B), probably a mn(;s?:e, was the d°1-"g;t;‘ P 46C 1L =1 + LA =20 +20x11x10¢x2 = 20.0044m
x-0 _090-0.75 = 100 X°%22 = 50°% - 47D. Water expands when it forms ice instead of contracting
28. 505 = 105-075 0.3 ol

as in other liquids.

. s change In length NOTES:
25B. By definition: Linear expansivity = “priginal !engmxtemperaluredlarge 1. Anomalous expansion of water
o © contracts contracts
s C expand
ice z;!waterz————'iwater
+9 100 w0 60 - (-30 _ 100 x 90 = 75| . expands expands ﬁlmﬂ
26D. 46 —» T50-0 - 90- (-30 —X="7130 \ 0’c 0°c 4c
) ! 2. The anomalous expansion of water explains the
% 106 x 100 —» L2 = 3.0036m| . floating of an iceberg and it also prevents a pond

27‘“-'-1:'-1*'—;—"‘-::24'2"18
100)(0.2 = 400(:

2 X0 - 3L »x=""05
29C. AL L1 QLB = 600 x 0.000012 25 = 0.18m = 18cm
NOTES:

1. 0.000012°C = 0.000012k™* _

2. This arises from the fact that 1°C rise In temperature is 1
rise in temperature.

3. Besides, the formula above |

/\8) rather than 0, of 8. separately _
4 %’heref)ore the need to c0n\fe_rt oC to k does not arise.

30A. As in electric laundry iron- ' _ '
31A. Chal::mgeee?rt\np.d petween twa metallic junctions with
temperature change.

AL 1.36 =20x 10°%k?!
’ -r=7a+273=351k

338. T =C+ 273

s about temperature charge

from freezing completely to save equatic life.
A= L aAe =20 x 2 x 105 x 50 = 0.02
Applying common sense:

48C.

Eachgap= h AL + K AL AL = 0.02m '
If you are not sure, consider this as each rail expands
k from both ends
.
A = [otpoy] - icy]
49B. I —» Ability of the thermometer to produce the same
take the

reading over and over again when used to
temperature of the same body.

1 —» Ability to defect a very siight temperature change
or difference.
IV —» Ability to
the one taken by a

produce a result as dose as possible to
standard thermometer

45
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g(l}C.SeeQS 67D. L =L 4L, GA9=1oo+100xzx1osxm)

B. 1 = - =

m;lnqdmmmm sense here, it follows that the volume of . 10.0 0,08. & 99.32m
bulb iq“' s assumed constant and when the diameter of NOTES:

nareases, height of liquid In stem goes down to fill the LA =10-0(noto -0) _

S2A ThEXtm volume of the bulb 2. Don't be tempted to use = [30 - (-10)] just becayg,
th: thermometer works on the principle of the fact that 30" > -10°C as this vould give you +40°C instead of
With|C>l't:ssure: of a gas at a constant volume varies linearly 3. This error would be ext'encled. to your final answey x

temperature (pressure law - chapter 14) (100 + 0.08 = 100,08 in option A) instead of (19"

53A. = 0.08 in option D)

AL =LoAas - .o ag= £ 68, T=C#+273 > C=T-213=20-273 = 53¢
For metals ; This was a human error on the part of JAMB that ye,,

. 1:"(’ 2, /\B is the same because it is only 20°C that is 293k on Kelvin scale, y,
T = = L, _ex tion is right.

~ Lo o, Ore Lo, = € —p B et option Is rig
LI 1e L. 2 lLI elLl 1 E: e;ﬂ ﬁgc V2=V|+VX3EL }(Ae
Loex2>p=ixi-4.2 = 2% 10+ 2 x 10°x (9 x 109 x (58 - 20)
2 - ) [ — =
54. I— Aliquid with Im:: melzu i B- : , =2x 10" + 16.2 20016.2cm’ '

pieh vl ng point is ideal, but as desirable | 70.  The sagging of telegraph wiires is an undesirable eyeny.
3s this is, it is unconnected with the sensitivity of a . -0 N
thermometer (see Q50) 71. H = 190%—_—0 — R=679
I — Any slight temperature change, the liquid expands
appredably CHAPTER 14

. 1 STRUCTURE OF MATTER. KINETIC THEORY. GAS LAWs

Il — For a constant volume: Area Teight (V = Ah) 1. A few grains of table salt were put in a cup of cold watey
Therefore, a large diameter of bulb means large area but kept at constant temperature and left undisturbeq,
very small height of liquid column which cannot be easiily read Eventually all the water tasted salty. This action is due tp
Off or detected. (see Q52) A. convection B. osmosis C. capillarity D. diffusion

S5C. Take “real expansivity” here to mean linear expansivity as E. conductivity. (1978:Q16)
the terms “real” and “apparent” expansivities do not apply | 2 A 93s at pressure PNm? and temperature 27°C s heated
to a solid. to 77°C at constant volume. The new pressure is
: 6.3 x 10° A. 0.85PNm2 B. 0.86PNm? C. 1.16PNm? D. 1.18PN
But3a =Yy —» a= 37- = -;— — 0= 2.1x 10%? E. 2.85PNm? (1978:Q20)

56B. This trics ) . 3. 1If a given mass of gas at constant pressure obeys the
result even u;:ﬁ:";am::rﬁ:ﬁan (tglxrner:g ;’goﬂv:e relation...volume is proportional to the absolute
the kink contracts into the bulb ry temperature the gas is said to obey A. Hooke's law

57B. See Q32 58C. See Q'ZD B. Bayle’s law C. Dalton’s law .D. Charles’ law E. Newtons

e o . law (1979:Q17)
59D. ucated

3D. Using ed guess: ‘;’:f_':;;"f:gf‘g‘; 4. An air column 10cm in length is trapped into the sealed
You might even apply elimination methed if you have never end of a capillary tube by a 15cm columa
come across “optical” , “pyro-" or “optical pyrometer”. y— Of mercury with the tube held vertically
NOTE: H—R\ as shown in figure. On inverting the tube,
Thermometer Thermetric properties % 15;'“ the air column becomes 15am long. The

1. Bimettalic strip 1. Differential expansion of the §—-  atmospheric pressure during the
thermometer two metals in the strip. Air <+ |1oqn experimentis A. 90cm B. 76an C 75an

2. Thermocouple 2. See Qs 31 and 57 A2 ¥. D.60cm E. S0cm (1979:Q21)
3. Resistance thermometer | 3. Change in electrical 5. An air bubble rises from the battom to the top of a water
. - resistance with temp dam which is 40m deep. The volume of the bubble just
4. Gas volume thermometer | 4. See Q53 below the surface is 2.5cm’. Find its volume at the bottom
e ey 3 x o of the dam, if atmospheric pressure is equivalent to 10m
- Liquidn-glass thermometer| 5. S‘i;]"g:r:; Valame'of iqtid of water. A. 10.0cm’ B. 2.0cm’ C. 1.6am® D. 0.625an

. 5 ¥ ! E. 0.5cm? (1979:Q38)

608. rdf:"":m m':\um dn a_t 4°C (Qs.3 and 42) henice iminiauurn 6. A quantity of Sungas at - 133°C occupies 1/3m’ under a
61A. Alcohol a”tla;mjelting pog in5t5-115°c can be used to measure pressure 1.4 x 105Nm2. If the gas occupies 31m’ at 37,

- . its pressure will be A. 1.26 x 10°Nm? B. 10*Nm?
very low tgrlp;agxgscwhule mercury must have frozen at its C. 1.35 x 10°Nm2 D. 2.2 x 10Nm~ E. 10°Nm?
meiting poin A (1980:Q24) =

. . — 7. If the volume of a fixed mass of a gas is kept constan!
53: = X

62C. Taking a cue from Q L = L% the pressure of the gas A. Is inversely proportional to its
e Lx, L e e 3.2 1 centigrade temperature B is inversely proportional to It
Rearranging: & =[x, = [ X&, > & =3 X357 absolute temperature C. is directly proportqonall tt;'i‘t‘:

) in common and this fact centigrade temperature D. s directly proportiona
NOTE: stﬁ3 and fza?i?;famn::vy in Q53 absolute temperature E. remains constant also.
verifies ou (1980:Q33) ant
63B. See Q49 . 8. When a fixed mass of an Ideal gas expands at mles

64. Ay =V, x3ax /N8 =40 x3x2x10%x 60 = 0.144 temperature, which property of the gas molecu
No option was right increases? A. Average number per unit volume B. A“:wﬂ?ge

65D. See Q57 ‘c mm kinetic energy C. Average speed D. Average S;%ar p

: 20 X 10 E. Average number of collisions per unit time. (1 o
66D 2.2 > 100~ 300 2 b y =400 | 9, Aballoon inflated with helium gas at ground level is sphere.
b d x = 80mm x As it rises through a constant temperature auma

' 46
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L it pressure reduces but volume remains constant

10

11

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

o the product of pressure and

i vol

¢. both pressure and volume mcreagem%r?trzm:‘; coniont
constant butvolume decreases E both. o o LS
o constant. (1981:Q36) ‘ pressure and volume
The tyre pressure of a car was found

morning at a temperature of 27°C.t1{:fd130‘cmHg e
,Rernoon raised the temperature of the tyres rtl;“;%um the
tyre prcss:erg had by the afternoon A. Increased b 1(5:'()11:e
B. d;g;erias gyb15.0cm Hg C. increased by 22.50\'c’m rlig ?
D ed by 22.50cm Hg E. remained
(1982:Q5) constant,
The equation P'\'T* = constant A. x =0,y =0,z =1
a.-xl—lE.v=_0.z=0 Cx=1,y=1,2=0 D.x=1,y=1
;=1 Ex=1y=1, 2=-1, (1982:Q41) ' '

_ 1f the pressure on 100cm?® of an ideal gas is doubled while its

Kelvin temperature is halved, then t

gas will become A. 25cm’ B. 50cm? ge 188?:11\;01;])”";80?;“5“
E. 400cm’ (1983:Q14) '

A given mass of an ideal gas occupies a volume V at a
temperature T and under a pressure P, If the pressure is
increased to 2P and the temperature reduced to Y2T, then
the percentage change in the volume of the gas is A. '0%
8. 25% C. 75% D. 300% E. 400% (1984:Q28)

A quantity of gas occuples a certain volume when the
temperature is — 73°C and the pressure is 1.5 atmospheres. If
the pressure is increased to 4.5 atmospheres and the volume
is halved at the same time, what will be the new temperature
of the gas? A. 573°C B. 327°C C. 300°C D. 110°C E. 27°C
(1985:Q20)
In a gas experiment, the pressure of the gas is plotted against
the reciprocal of the volume of the gas at a constant
temperature. The unit of the slope of the resulting curve is
A. Force B. Force/m C. Work D. Force/m® E. Energy/m.

(1985:Q21)
Which of the
the molecular theory of matter? A. Expansio
C. Convection D. Radiation E. Evaporation. (1985:Q26)
A gas occupies 3 volume of 300cm? at a temperature of 27°C.
What is its volume at 54°C, when the pressuré is constant?
A. 150cm® B. 273cm? C. 327cm® D. 600cm? (1986:Q24)
As a result of air at the top of 3 barometer, the height of the
mercury column is 73.5cm when it chould be 75.0cm; the
volume of the space above the mercury is g8.0cm’ Calculate
the correct barometric the barometer reads
74.0cm and the volume of the space above the mercury is
6.0cm3. A. 72.0cm g. 74.5cm C. 75.1cm D. 76.0cm

(1987:Q19)

A fixed quantity of gasiss
the corresponding volu
temperature. which of the foll

the results?

I.P‘ i II.PI i 11 PB
v v v

p. 1, IV

AL 1B I, TICILIV (1987:Q20)
The product PV where P 1S pressure and V is volume has the
same unit as A. Forcé energy D. Acceleration

(1988:Q16) _
A column of air 10.0cm long is trapped in @ tube at 27°C.What
is the length of the volume at 100°C? A. 12.4cm B. 13.7cm

C. 18.5cm D. 37.0cm (1989:Q14)
A mass of gas at 7°C and 70cm of mercury has a volume of

1200cm’. Determine it volume at 27°C and pressure of 75cm
of mercury. A. 1 200am’ B. 1 378cm’ C. 4 320cm’

D. 4 629cm’ (1989:Q15)
From the kinetc theory of gases, temperature is a A. Form of
energy and is propcimonal to the total kinetic energy of the
molecules. B. Form of energy and Is propomonal to th?. average

following phenomena CANNOT be explained by
n B. Conduction

ubjected to various pressures P and
mes V measured at a constant
owing graphs pest represent

. PI_K_F

B. Power C.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

oy AT

kinetic encrgy of the molecules. C. Physical property and
is proportional to the total kinetic energy of the molecutes.
D. Physical property and 15 proportionat to the average
energy of the molecules (1989:Q17)
The pressure of a gas when cooled at volume
will decrease because the molecules A. Collide less
frequently with the walls of the contamer. B. Have the
same average kinetic encrgy C. Break up into smaller
molecules D. Decrease 10 number (1990:Q17)

The graphs belows show
temperature (T) in Kelvin
constant pressure. Which
behaviour of an ideal gas?

A a.l c -D.]
l vl\ \Irlk v| i
) T— i T— —

J—

for a given
of the graphs depicts the

(1991:Q18)
The absolute temperature of 2 pafaigasup-apuﬂmal
energy of

of the molecules (1991:Q21)
At constant pressur ,ﬂmderﬁtvdafmednnssufgas‘s
A. Constant with temperature B. Proportional to its volume
C. Inversely sonal to is temperature D. Independent
of its volume (1992:Q16)

When the volume of a given
temperature doubled,

B. Increases by a factor
D. Decreases by a factor of 4 (1993:Q16)

A motor tyre is inflated to pressure of 2.0 x
the temperature of air is 27°C.What will be the pressure

in it at 87°C assuming matthevoh:me':fthetyrems
not change? A.-2.6x 105Nm? B. 2.4x 10°NmT o

C. 2.2x 10°Nm? D. 1.3x 10°Nm? (1994:Q21)
A volume of watr:risheatedfmnﬂ'Cm 15°C.which of

the following diagrams comrectly represents the variabon
of the volume with temperature?

B. Vol

of the molecules D. Velodty

AVol.

0

4°10°15
Temp('C)
(1994:Q23)
Which of the following graphs represents the variabion of
constant temperature?

pressure P against volume Vat

The volume of an
to the top of a lake at
A. Atmospheric pressure
B. Pressure increases wi
remains constant with pressure D.

an upthrust. (1995:Q17)
i pT: = constant is Charles’ law when

= 18.x=0,\f=1,z=-lc.x=l,y=
1,z=1 (1995:Q21)

Before starting a journey, the tyre pressure of a car was
3x 10°Nm?at ZmAtmeaﬂofmepume%mpcm
rose to 4 X 105Nm2. Calculate the temperature of the
tyre after the journey assuming the volume is constant.
A. 400°C B. 300°C C. 273°C D. 127°C (1997:Q22)

What happens when a 935 at a comstant
A. It pressure decreases. B. The total momentum of &3

molecules remains constant. ¢ s pressure degeases and

acts on the
mdepU\ofmelake.C.D_ensﬂv

The bubble expenences

Ax=1, y=-1,
D,z=-1D.x=0,y=
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36.

37.

38.

35.

40.

41.

the total momentum of its molecules remains constant. D. Its
pressure decreases and the total kinctic energy of its molecules
decreases (1997:Q27) ;

A gas has a volume of 100cm? at 27°C. If it is heated to
temperature T unbl a final volume of 120cm’ s altained,
Galculate T. A. 33%C B. 60°C C. 87°C D. 114°C (1998:Q19)
One valid assumption of the kinatic theory of gases is that
A. the molecules of a gas are constantly in state of motion
and the number of collisions remain constant. B. The number
of molecules of gas increases with increasing pressure C, As
the temperature increases, the number of collisions made by
the gas molecules remain constant. D. The molecules of gas
are all identical and are very small in size. (1998:Q23)
Agas ata volume V, in a container at pressure P, is compressed
to one fifth of its volume. What will be its pressure if It
maintains its original temperature T?

A$ 8 4gcr, Dsp, (1998:010)

In the J-tube below, Y and X are on the same horizontal level

and 30an’ of air is trapped above Y when the
atmospheric pressure is 75cm Hg. Calculate the
xvolume of air trapped above Y when 15cm Hg is
now poured into the limb above X. A. 15cm?
B. 25am’ C. 35am* D. 45am®  (1999:Q13)
The pressure of a mass of a gas changes from 300Nm0? to
120Nm2 while the temperature drops from 127°C to -73°C.
The ratio of the final volume to the initial volume is A. 2:5
B.5:4 C 5:2D. 4:5 (2001:Q16)
A gas with initial volume of 2 x 10*m? is allowed to expand to
six times its initial volume at constant pressure of 2 x 10°Nm2,
The work done is A. 2.01B. 4.0 C. 12.01D.1.2) (2001:Q19)

Y

42. The pressure of 3 moles of an ideal gas at a temperature of

43.

45.

46.

47.

48.

49.

50.

51.

27°C having a volume of 10°m? js A. 2.49 x 106Nm?
B. 7.47 x 10°Nm? C. 2.49 x 10°Nm2? D. 7.47 x 10°Nm
[R = 83Imolk!] (2002:Q18) ‘
The process whereby the molecules of different substances
mave randomly is called A. surface tension. B. diffusion.

C apillarity. D. osmosis. (2005:Q44)

- L Melting 1. Boiling III. Refraction V. Conduction. Which

mbination of the above is evident of the molecular nature
of matter? A I, Il and Iv only B. I, III and IV only C. 1, II
and II only D. I1, IIT and IV only (2005:Q47)

In a gas experiment, if the volume of the gas is plotted against
the redproaal of the pressure, the unit of the slope of the

D. force. (2006:Q47)
L Mass II. Density II. Temperature IV. Nature of substance.
Which of the above affect diffusion? A. 1, IT and v only.
B.II, IT and IV only. C. LILIIand1V. D.1and II only.
(2007:Q29)
Which of the following gas laws s equivalent to the work
done? A. Pressure law  B. Van der Waal's law C. Boyle's law
D. Charles’ law (2007:Q33)
The differences observed in solids, liquids and gases may be
accounted for by A. their relative masses. B. their melting
points. C. the different molecules in each of them. D. the
spadng and forces acting between the molecules (2007:Q37)
A sealed flask contains 600cm? of air at 27°C and is heated to
35°C at constant pressure. The new valume is A. 508cm?.
B. 516am’. C. 608cm’. D. 616cm? (2008:Q21)

The pressure of one mole of an ideal gas of volume 10m? at
a temperature of 27°Cis A. 2.24 x 10°Nm2. B. 2.24 x 105Nm-
L. € 249 x 10°Nm™. D. 2.49 x 10*Nm 2, [Molar gas constant
= 8.3 Jmol'k'] (2010:Q22)

If 3 tube of small radius opened at both ends |s placed in a
hquid, the iquid will A. fall below the liquid level if the liquid
does not wet the glass B. rise above the hiquid level if the
iquid does not wet the glass C. remain at the same level
wrespediive of whether the liquid wets the glass or not

52,

53.

54.

55.

56.

57.

58.

59,

60.

61.

1D.

2C.

3D.

SE.

48

D. fall below the liquid level If the liquid wets the gias:
11:Q9
ffz 31& vo?urr)ae of a gas increases steadily as the ternperatu,,e
decreases at constant pressure, the gas obeys A, Pressyre
law. B. Charles’ law C. Graham’s law D. Boyle’s law,
2011:Q19 o
l(. Chang% of)statc il. Diffusion iii. Radiation iv. Osmps;s
Which of the processes above can be explained using the
kinetic theory? A. I, Illand IV B, I, Il and IV C.], IL 1
and IV D.I, ITand I[II (2011:Q24)
2000cm’ of a gas Is collected at 27°C and 700mmHg, V/hat
is the volume of the gas at standard temperature ang
pressure?A. 1896.5cm? B. 1767.3cm* C. 1676.3am?
D. 1456.5cm’ (2012:Q21) _ ‘
L. ItIs a rapid, constant and irregular motion of tiny particles.
II. It gives evidence that tiny particles of matter Called
molecules exist. III, It takes place only in gases, v
gives evidence that molecules are in a constant state of
random motion. Which of the combinations above is Comrect
about Brownian motion? A. 1, II and III only B. II, Il ang
IVonly C.I,1I and IV only D. I, II and Iy only,
(2012:Q25) .
A gas at a pressure of 105Nm? expands from 0.6m? tp
1.2m? at constant temperature, the work done is
A.7.0x10°). B.6.0x105. C. 6.0 x 10°]. D. 6.0 x 109,
(2013:Q18)
The rise or fall of a liquid In a narrow tube is because of
the A. viscosity of the liquid B. surface tension of the
liquid. C.fricﬁmbetwemmewallsofthembeandu'ieh.d
D. osmotic pressure of the liquid. (2013:Q23)
The equation P*V*T¢ = constant reduces to Charles Law if
A a= 1,b=0an_dc 1. B.a=0,b=1andc=1,
Ca=0,b= 1aqdc=1. D.a=1,b=1 andc=0.
(2014:Q21) b
Calculate the temperature of 6 moles of an ideal gas at a
pressure of 7.6 x 10°Nm2 with a volume of 10°m? [R =
8.31mol'k] A. 185°C B. 120°C C. 153°C D. 126%C

According to the kinetic theory,

of an ideal gas is Proportional to A. momentum B. kinetc
energy C. velocity d. potential energy (2016:Q11)
Calculate the number of moles of an ideal| gas of volume
12.0m’ at a pressure of 6 x 10°Nm? and 27°C

[R = 8.0Jmol"k'] A, 3.0 B. 1.5 C. 15.0 p. 30.0
(2017:Q15)

the kelvin temperature

CHAPTER 14 ANSWER
Particles of table sajt diffuse from ‘an area of higher
concentration to that of lower concentration.

PaT (Gay-Lussacs pressure law)

Lok, BB .
TTIEEAT ST > = vy
P, = ——-3350°0p = 1.166p

NOTE: For any problem Involving gas laws, always use absolute
temperature (K) rather than (°C)

Charles —» VaTor ¥ = K

Boyle’s — Pa -e; or PV = K

Gay-Lussac's —y PaTor J% = K

When tube is upright P : = atm, p + pressure due to Hg cosmm
P, = (H + 1S)cm and V, = 10A (A = eross-sectional area)
When tube is inverted: P,= Atm, P - Pressure due to Hg column
P,=(H- 15)am and V, = 1SABUt PV, = pV,

— (H + 15)10A = (H -'15)150 —pH & 750y

NOTE: If the tube is held horizontally then

P, = H (as Pressure due to mercury is negligibie)
Pb=10+40=50mvV, =7 P, = 10m V, = 2.5m*
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5 L= 7'__———-_-‘_-—_.'——_—-—_.._‘

: — = 10x2,
i, = iy =e Vs o ~» V=05
133 + 273 = 140K V, = 0,8¢m!

3m* T, = 273 + 37 = 310k

v, FJ!{ = _ PVT
S A Ul A
= 3.3 x 10'Nm?  No option s
o, Soe Qs 2 and 3 wRSingh:
0. Expansion connotes more avalla

nence average intermolecular se
NOTE: The above also leads to r
molecules with one another and with the
i.e reduced pressure - kinetic theory expl
g8, Pressure reduces with height hence volum
(Boyle’s) such that PV is a constant (see Q3)

6 o
H p’ a?
P,

paration intreases,

— !, P P
10A. J;_ = K (Gay Lussac’s) —p ﬁ = Ti => P2 =

300
P! = 165cm Hg +, AP = 165 - 150 = 15cmHg

11£C0mParE=%"L=P‘WP—» PTl=PWN. 'x=1y=1z=-1

. PV, PV '
12A.P, = 2P, T,=T,Using = —-}-:’- = —1'-—11 (General Gas Equation)

P VT, P,x100x % T,
— LV =2 %720, _ 100
P.T, - V2 2P xT, - V,=

13C. Teking a cue from Q12

orV, =

V=y—‘—>

. V,-V
1= 3 . % change in volume = —‘v:—’ x 100%

Vi
= V‘X of, = 75 _
= '—V— x 100% 166 = 75%

L
NOTE: From Q12, change is 100 - 25 = 75am?
-~ %change = x 100 =.75%
14E. T, = 200K P, = 1.5atm P, = 4.53tm Vz =

1.5xV _ 45x %V,
200 T;

= 300K
C=300-273 C=27C

. Slope = PV = Work done.
s tepelot To verify: W = F x S (Nm)

Also PV = - xV = Fx h (Nm)

3V =
2 X 100% =

T

T. = 200 x 4.5 x AV
2 1.5xV
Now C =T - 273

1sC

4
16D. Radiation is more or less a wave motion and cannot be

explained away in particulate terms i.e radiant heat requires

no intervening molecules for transfer (see chapter 7)

T = 1 (Cherles) > 3357

v, = 327cm?

Vv
17¢. = WI+5E

18D. P, = P due to air = 75 - 73.5 = 1.5cm = 8cm® V, = 6am

. _15x8 _
P,=? PV, =PV, Boyle's —» P, = =% =2cm

Correct height = 74 + 2 = 76cm

Pi= 14 x 10°Nm

~» P, = idjﬁl.ﬂlz_!l&}_xjm
31 x 140

ble space for the molecules
educed number of collislons of
wall of the container

ains Boyle's law,
e of balloon Increases

150 x 330

= 25cm

1/1\1l = ?

3

19C,
20C,

21A.

22A,

23D.
24A,

NOTE: The air above the normal 75cm or 76cm offers a
mremdepassufheightmn.wnor?m respectively.

P directly proportion to —Vl— or P inversely proportional to V

Work —» Energy (see Q15)
L 1

-%-: ¥—:(Charle'sLaw) 57T +100 - 7;'3—2—27(\101 L)

L, = 12.43am

201200 - 20—y V, = 1200cm,
See chapter 13
Their average kinetic energy dedines L.e they move less energetically

and collide with the walls of the container less frequently,

49

25A

26C,
27C.

288,

298,
30C.

31B.
328B.

33B.

34D.

35C.

36C.
37D.

38D.

398,

408B.

41A.

428B.

.V a T (Charle’s)
Sce chapter 13
When temperature

(Charle’s law) hence its density decreases (from P =
In other words: P a ‘}

LTI px2 _ Pxl .
—IT'--—.II;L 4_J-r_-_1-2—— —p "P: 4
NOTE: This is a quicker way to work Q12 andm
others like it e V, = 1 unit then V, = 2 units

'.2unltsthenT,=1mit.

increases volume of gas increases
m
Vi

You get the gist?

36!0 (Pressure law) P, = 24X 10°Nm?
Water contracts (reduces

in volume) from 0°C to 4°C
andthenexpandsfromMConward.iseeml?.
See Q19

In other words, pressure reduces as the bubble

a metopofthelakcha‘umm
(according to Boyle’s)

Glarleslaw—bVT"VT‘ —
Now by comparison: VI =

pPVITE= PV (PP=1) = x=0 y=1landz=-1

=

K

, :
#73—2311;,_0’ =_i%tl (Pressure law)—» T, = 400K
ButC=T-273 C=400-273 =127 C

NOTE: As equally applied in Q14, dont be tempted to
pidc(A)asyouraqswer,itisnotianwn )
Since temperature is constant, the average kinetic
energylsconservedandsoalsoismenmu'nm(mv)
while the decrease in pressure arises from the fact that
it takes the molecules in the expanded container a
longer time to collide with the walls of the container.

120 _ 100 _, T = 360K —» C = 360 - 273 = 87

...and are so small that the volume they octupy compared
tnmeacmalvolumeafmeaxﬂ\hgvesﬂ'snajgiue.

OTHER ASSUMPTIONS OF THE THEORY

1. A gas has a large number of molecules which behave
like elastic spheres.

. The molecules are in constant motion colliding with
one another and with the walls of the container
and the collision with the walis constitutes the gas
pressure.

3. Collisions of the gas molecules are perfectly elastic

such that both kinetic energy and momentum are

conserved,

The particles possess kinetic energy due to their

motion.

5. The particles attract one another with a force which

is very negligible.

The temperature of the gas in a measure of its

average kinetic energy.

PV, = PV, Boyle's

P, x 6 = P, x 1 (The akemative method in Q28) P, = 5P,

4.

6.

Vl = 30am? Pl = 7501'|Hg
, =75 + 15 = 90 (The arm exposed is higher - chapter 12)
PV, = PV, —» 90V, = 75(30) —» V, = 25am’
PV, _ PV, 120v, _ 300V,
. T 200 ~ 400
vV, _ 200 x 300
Re-an-anglngvl—= 130 x —»V,:V, =54

Work done = Pressure x Volume change: W = PAYV
W= 2x1096(2 x 10%) - 2 x 10°] = 2 x 10F x Q00001 = 2)

PV = nRT (ideal gas equation) —» P = g

Scanned by CamScanner



Jamb Series Remix - Past Questions and Answers on Physic,

p=3x833300 - 747 x 10Nm?

Diffusion is the tendency of molecules of substances to fill
an empty space owing to their random thermal mop‘ons.
Osmosis is a spedal form of diffusion spedifically applied ta
water only.

1 —» In melting, the heat applied overcomes the
intermolecular forces so that molecules are free to move about.
II —» In bailing, the intermolecular forces are further
weakened and they become highly negligible.

IV —» Heat is transfered from one molecules to another as
vibrations of these molecules from one end of a conductor
to another during conduction.

I —» Refraction is wave property.

Slope = -Vf&% =){-X j;— -, m =V =mk(mpareQ15)
IT — It follows that the lighter the gas, the slower it diffuses

43B.

44A.

45B.
46B.

ra _le (Graham’s law - Chemistry dass)

Il —» The higher the temperature, the higher its kinetic

energy and hence its rate of diffusion.

IV —» By nature we mean the physical state of the

substance as diffusion is fastest in gases, slowest in solids

and intermediate in liquids. Besides different substances have
different densities

I —» The mass of the gas we start with is inconsequential.

The impetus for diffusion is simply the concentration gradient

between two locations of reference.

See (s 15 and 45

Solids —» Molecules are most crowded together and the

intermolecular forces are enormous.

Gases —» Molecules are enormously spaced out and

intermoleaular forces are negligible.

Liquids — Intermediate between solids and gas.

v, Vi V, _ 600 -
49D_Tz—=-f -3—038-—%-—’ VI—GIGGTI:

50C PV = nRT where n = no of mole and R = Molar gas constant
102P=1x83x(273 +27)— P = 2.49 x 105

51A. In such liquid Cohension — Adhension

52B. See Q3

53B. See Qs 16, 43 and 44

54C. V,=2000cm’ P,= 700mmHg T,=300K P, = s.p. = 760mmHg
T, = st = 273K
P,V
—}1—’=%~> 2V T X000 _, y _ 476, 30m

55D. Robert Brown, after whom the motion is named, even
discovered the motion originally in liquid as his dassical
observation of bombardment of pollen grains by water
molecules under a microscope.

56D. W = PAV = 1051.2 - 0.6) = 6.0 x 10%

578. Capillarity s a function of the surface tension of the liquid.
Note that capillarity is less with soap water than ordinary
water i.e the lower the surface tension, the lesser the
capillarity.

58B. Compare Q33

59A. T=E¥ (See Q50) —» T = 26

60B See Q37
61D Compare Qs 50 and 59

47C.
48D.

6)( .3 _ : _
6 x B3 = 153K = 120

CHAPTER 15
QUANTITY OF HEAT: HEAT CAPACITY AND LATENT HEAT
. The latent heat of fusion of ice is 80calg!. How much heat
is required to change 10g of ice at 0°C into water at the
same temperature? A. 80 cal B. 10 cal C. 8 cal D. 800 cal
E. 400 cal. (1978:Q18)
A blacksmith dropped a 2kg iron rod at 257°C into some
quantity of water, raising its temperature from 20°C to 30°C.

1

10.

12,

13.

14,

15.

50

If the specific heat of iron is 0.11calkg™ °C*', the mass of
the iron rod is A. 2.27kg B. 6.34kg C. 9.16kg D. 5.45kq
E. 4.54kg (1978:Q19)

The following are some units [. NS II. Nm III. Nm?

IV. %Kt V. Jkg'. What are the units of latent heat?

A 1B.II CII DIV EV (1978:Q21)

The amount of heat required to raise the temperature of
a body is A. thermal energy B. thermal condition C. heat
lost D. specific heat capacity E. thermal capacity.
(1978:Q24)

All the heat generated in a 5 ohm resistor by 2A flowing
for 30 seconds is used to evaporate 5g of a liquid at its
boiling point. Which of the following is the correat value ¢f
the specific latent heat of the iquid? A. 120) B. 60)g»
C. 120)g* D. 1500) E. 1500)g'1 (1979:Q42)

A given quantity of heat increases the temperature of
150grams of water from 9°C to 15°C and increases the
temperature of an equal volume of oil weighing 100grams
from 9°C to 25°C. The ratio of the specific heat of ol to
that of water is A. 0.36 B.0.46 C. 0.56 D.0.76 E.0.85
(1980:Q10)

. The latent heat of fusion of a substance is the heat required

to A. raise the temperature of unit mass of the substance
by 1°C B. maintain unit mass of the substance at constant
temperature C. change unit mass of substance from solid
to liquid at constant temperature D. change unit mass of
liguid to vapour at constant temperature E. raise the
temperature of unit mass by 100°C. (1981:Q3)

. When equal weights of iron and water are subjected to an

equal supply of heat, it is found that the piece of iran
becomes much hotter than water after a shorter time
because A. the specific heat of iron is higher than that of
water B. iron isin solid form C. water is in liquid form

D. the specific heat of water is higher than that of iron

E. the specific heat of iron is infinite.  (1982:Q4)

. 250q of lead at 170°C is dropped into 100g of water at 0°C.

If the final temperature is 12°C, the specific heat of lead is
(specific heat capacity of water is 4,200]/kg°C)
A. 39.5)/kg°C B. 50.4)/kg°C C. 127.6)/kg°C D. 154.63/
kg°C E. 173.4/kg°C. (1982:Q17)
A heater marked 50W will evaporate 0.005kg of beiling
water in 50 seconds. The specific latent heat of vaporization
of water in J/kg is A. 5.0 x 10° B. 1.0 x 10¢ C. 2.5 x 108
D. 2.5 x 10¢ E. 5.0 x 10° (1982:Q37)
An electric current of 3A flowing through an electric
heating element of resistance 20 embedded in 1 000g of
anoil raises the temperature of the oil by 10°C in 10
seconds, then the specific heat capacity of the oil Is
A. 1.8)/g B. 0,6]/g C. 0.18)/g°C D. 1.8 J/g°C E. 0.06)/g°C
(1983:Q38)
All the heat generated in a S-ohm resistor by 2A flowing
for 30 seconds is used to evaporate 59 of liquid at its
boiling point. Which of the following is the correct value
of the spedfic latent heat of the liquid? A. 120) B. 6Q)g*
C. 12Wg* D. 1 500) E. 1 5001g* (1984:Q13)
Heat Is supplied uniformly at the rate of 100W to 1.0 x
10%kg of a liquid for 20seconds. If the temperature of
the liquid rises by 5°C, then the specific heat capacity of
the liquid Is A. 2.0 x 109Kg'K* B. 2.0 x 104Kg* C.4.0
x 10% Kg'K* D. 4.0 x10*JKg'K" E. 8.4 x 10°JKg'K*
(1984:Q27)
Two liquids, P at a temperature of 20°C and Q at a
temperature of 80°C have specific heat capacities of
1.0Jkg*°C* and 1.5Jkg oC! respechively, If equal masses
of P and Q are mixed in a lagged calorimeter, then the
equilibrium temperature is A, 44°C B, 50°C C. 56°C D. 60°C
E. 70°C {1985:Q19)
Two thermos flasks of volume V, and V. are filled with
liquid water at an initial temperature of After some
time the temperatures were found to 0, 0, respectively.
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Given that V./V = 2 and =1 X
o it AN /?,é .e:/2 ; /;. DThe ratio of the heat
The specific latent heat of fusion éf lea dl'E' 2 (1985:Q23)
neat required to A. Melt lead at its meltj = iSamitof
unit mass of lead through 1°C. C, Chan ng point B. Heat a
mass lcad at its me|tmg point. D Change the state of a unit
s of Iead at its bailing point '(wage the state of a unit
. :1Q20)
when two objects P and Q ar i ;
€ supplied with the sam
quantity of heat, the temperature cha P e
to be twice that of Q. The mass of p .r;gle :? is observed
ratio of the specific heat capacity of P to lal tha; of Q the
Hot water is added to three times its fha o X .
and the resulting temperature Isszguscn.‘a;:hﬁf _water BF 10°C
temperature of the hot water? A, 100"'C Bata-(l)s"g1 e
0 40°C  (1987:Q21) T Caa0te
72,000] of heat is required to raise th
of paraffin from 20°C to 30“C.Ca|cu|atilttehrzpm O&Skg
capacity of paraffin A.1 466Jkg*°Ct B, 2 933)kg! °C*
Calculate the amount of heat required to convert 2Ky of ice
at -2°C to water at 0°C. (Specfic heat capacty of ic= = 2 030) g °C*
speciic latent heat of fusion = 333klkg"). A. 666 B.:8 360)
C. 666 000] D. 674 360). (1987:Q23) '
The amount of heat needed to raise the temperature of
10kg of copper by 1K is its A, Specific heat capacity B. Heat
capadity C. Latent heat D. Internal energy. (1988:Q17)
A tap supplies water at 25°C while another supplies water at
75°C. If a man wishes to bathe with water at 40°C, the ratio
of the mass of cold water to the mass of hot water required
is A. 1:3 B. 15:8 C. 7:3 D. 3:1 (1988:Q18)
An electric heater is used to melt a block of ice, mass 1.5kg.
If the heater is powered by a 12V battery and a current of
20A flows through the coil, calculate the time taken to melt
the block of ice at 0°C. (Specific latent heat of fusion of ice
= 336 x 10')kg™). A. 76.0min B. 35.0min C. 21.0min D. 2.9
min. (1989:Q16) _
1kg of copper is transferred quickly from boiling water to a
block of ice. Calculate the mass of ice melted, neglecting
heat loss. [Specific heat capacity of copper - 400Jkg*K* and
latent heat of fusion of ice = 333 x 10"kg™]. A. 60g B. 679
C. 120g D. 133g (1990:Q18)
What is the difference in the amount of heat given out by
4kg of steam and 4kg of water when both are cooled from
100°C to 80°C? [The specific latent heat of steam is 2 260
000Jkg™, specific heat capacity of water is 4200)kg*K"]
A. 4 200 B. 2 260 000] C. 9 040 000] D. 9 380 000]
(1991:Q17)
How long does it take a 750-W heater to rise the temperatulre
of 1kg to water from 20°C to 50°C? [Specific heat capacity
of water = 4 200)kg*K"] A. 845 B. 112s C. 168s D. 280s
(1991:Q18)
How much heat is absorbed when a block of copper of mass
0.05kg and specific heat capacity 390kg K" is heated fror]n
20°C to 70°C? A. 3.98 x 10"J B. 9.75 x 107 J C. 3.98 x 10"
D.9.75 x 10 (1992:Q17)
200g of water at 90°C is mixe
30°C. What is the final temperatur
:Q17
D. 80 (1993:Q°7) lid is given at 80°C. if 10%) of heat

The melting point of @ 0
energy is required at this temperature to melt 10g of the

i ' ' Id is

solid, the specific latent heat of fusion of the so _

A. 1.00 x IFI)JJJkg‘1 B. 1.25 x 105)kg* C. 1.00 x 107Jkg?*

D. 8.00 x 10'Jkg* (1993:Q19) . o
When 100g of liquid L, at 28°C was mixed with Xg of liquid
L. at 50°C, the final temperature was 66°C. Given thit g;}e
SE}':{:TL': heat capadty of L is half that of L, find X. A. 509

d with 100g of water at
e? A 50°C B. 60°C C. 70°C

8. 100g C. 150g D. 2009 (1994:Q22)

Heat is supplied to @ test tube containing 1009 of ice at its

32

33

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44,
51

melting paint. The ice melts completely in 1 min. what
is the power rating of the source of heat? A. 336W

B. 450W C. 560W D. 600 W (Latent heat of fusion of
ice = 336)g') (1994:Q24)

An electric kettle with negligible heat capacity is rated &t
2 000w, Ifz.mwwatﬂ'hmmt,lmmﬂt
take the temperature of water to rise from.20°C to
100°C? A. 4208 B. 336s C. 1685 D. 845, [spedific heat
capadity of * atet = 42000kg’K'].

A quantity of it£ 8t -10°C rs heated until the tempesature
of the. héatinny'vessel is 90°C.Which of the fofiowing
constant ¥ NOY 3 ired to the vessel? A. Specific heat
capadty of ice'B.” ific heat capacity of water

C. Spedific latent heat of fusion D. Specific latent heat
of vaporization, (1995:Q24)

Equal masses of ‘copper and rubber are raised to the
same temperature. After sometimes, the copper was
observed to be at a lower temperature because A. the
specific heatcapadtyofcopperisbwerﬂmﬂutof
rubber B. copper expands more than rubber C. the
spedﬁcheatcapadtyofrubberislmm'ttmumd
coppa'D.mbberaq:uandsmeﬂmawu{m?:Qﬂ)
Amasofaliquidat}O'Cisnimdwﬂ!amdﬂ\e
sameliqumatmwﬁetunpaanltdunme
is 45°C. Fmdmeraﬁooﬂhermssdmeaidhﬁbh
mass of the other fiquid. A. 3:5 B. 5:3C 3:7D.73
(1997:Q23)
AheaﬁrgmilmmdatlmswedmbdaﬁOSkg
of boilingwater.TheﬁmetzkentohoidTﬂcvatHis
A 115x 10°s B. 1.15x107s C 115X 10°5s D, L.15x
IO’S[Spedﬁclatentheatofva‘nizamndm

= 2.3 x 10°)g*] (1997:Q24) '
What happens when a certain quantity of pure ice s
completety changed to water at 0°C? A Latent heat is
absorbed, the mass remains constant and the volume
decreases. B. Latent heat is givenat,memasmnaits
constant and the volume decreases. C. Latent heat s
given out,memsimeassamuvevdm\emm
constant. D. Latent heat is absorbed, the mass decreases
and the volume increases. (1997:Q25)

A 500W heater is used to heat 0.6kg of water from
25°C to 100°C int,secmds.lfamﬂ\alm heater
is used to heat 0.2kg of water from 10°C to 100°C in g,
seconds, find t/t, A. 50 B.5 C.5/4D. 1/5 (1998:Q20)
How many grams of water at 17°C must be added to
42g oficeat()"Ctomeltmeioecompbteiy?A.m
B. 300gC. 320g D. 400g [Spedﬁclatenthaatofﬁmn
of ice= 3.4 x 10°)kg™*, Spedific heat capadty of water
= 4 200Jkg*K'] (1998:Q21)

A piece of substance of specific heat capacity 4500kg
1K falls through a vertical distance of 20m from rest
Calculate the rise in temperature of the substance on
hitting the ground when all its energies are converted
intnheat.A.Zl9°CB.4/9"CC9[4"C D.9/2°C (1999:Q11)
Calculate the mass of ice that would melt when 2kg of
copper is quickly transferred from boiling water to a block
of ice without heat ass A 8/33kg B. 33/80kg C. 80/13kg
D. 33/8kg [Spedific heat capacity of copper = 400 Jag XY
Latent heat of fuson of ice = 3.3 x 10°)kg’] (1999:Q24)
A 2 000W electric heater is used to heat a metal object
of mass 5kg initially at 10°C. If a temperature rise of 30°C
is obtained after 10min, the heat capadiy of the material
is A.6.0x 101 5c1 B.4.0x 100 C1.2x 109 «
D.8.0 x 101 *C* {ZOOB:Q;‘.S)
Asowwnth&mmmdmmamaiundm:;g
If in mmmmauafmmrsedll’csad-ad,m
mmmdmmshmlqw.aqu
K1 C. 390Kg'K'. D. 40UgK! (2004:Q39)

10%] of heat is required to bodl off compietely g of 3
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certain liquid. Neglecting heat lost to the surroundings, the latent
heat of vaporization of the fiquid is A. 5.0 x 10°kg’. B. 20X
10%g*. C 5.0 x 10%%q". D. 2.0 x 10*Jkg". (2005:Q45)
An immersion heater rated 2.0A, 240V is used to boil water
from temperature 52°C to 100°C. If the mass of the water Is
2.5kg, determine the time taken to bail the water. A. 1.05 x
10%. B. 1.05x 10%. C. 1.05 x 10% D. 1,05 x 10’s. (2006:Q43)
A drop of petrol makes a finger colder than a drop of water
would because A. petrol take its latent heat of fusion from
the finger B. petrol takes its latent heat of vaporization
from the finger. C. water has higher surface tension

D. water is more viscous than petrol.  (2006:Q45)

2kg of water is heated with a heating coil which draws 3.5
A from a 200V mains for 2 minutes. What is the increase in
temperature of the water? A. 25°C  B. 15°C C. 10°C D. 30°C
[Spedfic heat capactty of water = 4 2000kg*K!] (2007:Q40)

A block of aluminium is heated electrically by a 25 W heater.
If the temperature rises by 10°C in 5minutes, the heat
capadity of the aluminium is A. 850JK* B. 750)K* C. 650)K™
D. 500JK* (2008:Q22)

An electric heater 220V, 1000W is immersed into a bucket
full of water. Calculate the mass of water if the temperature
changes from 30°C to 100°C and the current flows for 300
seconds. A. 428kg. B. 42.86kg. C. 1.02kg. D. 7.14kg.
[spedific heat capadity of water = 42001kg*K*] (2009:Q21)
A heating coil rated 1000 W is used to boil off completely
2kg of bailing water. The time required to boil off the water
is A 1.15x 10%. B. 1.15x 10%. C. 4.6 x 10%.

D. 4.6 x 10%s. [spedific latent heat of vaporization of water
= 2.4 x 10°Jkg*]  (2009:Q23)

A block of aluminium is heated electrically by a 30W heater.
If the temperature rises by 10°C in 5 minutes, the heat
capadty of the aluminium is A. 100JK* B. 200IK* C. 900
JK' D. 90JK' (2011:Q16)

Calculate the temperature change when 500] of heat is
supplied to 100g of water. A. 12.1°C B. 2.1°C C. 1.2°C
D. 0.1°C [spedfic heat capacity of water = 4 200]kg'k?]
(2012:Q22)

The quantity of heat energy required to melt completely
lkg ofice at-30°Cis A.4.13x10°) B.4.13x 105 C, 3.56
x 1041 D. 3.56 x 102 [latent heat of fusion = 3.5 x 10%)kg™
spedific heat capadcity of ice = 2.1 x 10°Jkg*k*] (2012:Q24)
Two liquids X and Y having the same mass are supplied with
the same quantity of heat. If the temperature rise in X is
twice that of Y, the ratio of spedific heat capacity of X to
that of Yis A.2:1. B.1:2. C.4:1 D.1:4 (2013:Q19)
The quantity of heat needed to raise the temperature of a
body by 1K is the body’s A. internal energy. B. specific heat.
C. latent heat of fusion. D. heat capacity. (2014:Q22)

A block of aluminium of mass m is heated electrically by 25W
heater. If the temperature rises by 10°C in 5 minutes.
Calculate the heat Gpacity of the aluminium A. 750]K?

B. 1 250JK* C. 125JK' D. 50JK' (2015:Q14)
Calculate the energy required to raise the temperature of a
liquid of mass 15kg from 50°C to 100°C [specific heat capadity
of the liquid = 960JKg'K'] (2016: Q8)

The quantity of heat required to raise the temperature of
unit mass of a substance through unit temperature Is

A. spedfic heat @pacity B. spedfic heat of fusion C. specific
heat of fission D. spedfic heat of sublimation (2017:Q3)
Water of mass 120g at 50°C is added to 200g of water at
0°C and the mixture is well stirred. Calculate the temperature
of the mixture. [Neglect heat losses to the surroundings]
a. 60°C B. 40°C C. 25°C D. 10°C (2018:Q11)

A S00OW heater is used to heat 0.6kg of water from 25°C to
100°C in t, seconds. If ancther 1000W heater is used to
heat 0.2kg of water from 10°C to 100°C in t, seconds,

t

find t,

A.50 B.5 C & D.1(2018:Q37)

2,

5C.

=7

61.

1D,

3E.
4E. The thermal or heat capacity s the amount of heat (Q)

6C.

7C.

9C.

Calculate th emass of ice that would melt W%Erz_-"‘
copper is quickly transferred fr‘om boiling water tg a

of Ice without heat loss [Specific heat capacity of
400Jkg'K*, latent heat of fusion of eye 3.3 x 105Jkg

33 ¢ 89 o 3 (2018 Qa9

80
CHAPTER 15 ANSWERS
szLzm,(go:BGOcal '

A poorly framed guestion hence this problem is insolubje,

uantity of heat J
Latent Heat = 3355 of substitution * Kg —* Jkg!

8

required to elevate the temperature of the entire mags
of a body through 1K or 1°C

C= % (i) where § = B, - 6; unt — % or Jk!

The specific thermal or heat capacity raises the
temperature of only a unit mass (1kg) of the same body
thorugh a unit temperature (1K or 1°C)

Q

= MG (i) unit — R%E — Jkgikt

Combining (i) and (ii): C=cm ...... (iii)

Q=my =D'Rt — 0.005x | =22x5x30

( = 120 000)kg* = 1201g*

NOTE:

1. Eledtical energy is converted to heat energy that
vapourizes the liquid.

2. Electrical energy and power (chapter 27) are given by

I. E=1V; P=1v
II. E=IRt; P=TIR
' _Vt. _ v
I11. E.- R =~y
IVE=Pt
_Q & _Q %
C=mg > g Tmg X
G _ 150x(15-9) [
C“ = 100 X(25‘ 9) —> c. = 0.5625
Latent heat of fusion  —» Solfid to liquid

Latent heat of vapourization —» Liquid to gas

NOTES:

1, The term “latent” means “hidden™ because
temperature remains constant while meiting or
vapourization lasts and temperature rise is the best
evidence of application of heat

2. The two major effects of heat namely “change
lemperature” and “change of state™ do not occur
simultaneously unless the substance is impure.

8D. This means that higher quantity of heat is required In

viater to cause the same temperature rise in Iron hence

longer time In water than iron.

Heat lost by hot body = Heat gained by cold body

orQ= MXCuX B, =M, XC X B,

S 025xcx(170-12) = 0.1 x4 200 x (12 - 0)

Cc = 127.6]JKg"C

NOTES:

1. Don't convert °C to k and vice versa, it is not necessay
1Kg*C- = 1)KgK+

2‘ e By’ Tl Dy

i 1] 1
170C 17C 2= VC o

Hence hot and cold bodies have a common temperature

ey
Bl Il i

10E.Q = m(= Pt —» 0.005\ = 50 x 50 —» (= § x 10°Mg"
11C, meB =T'Rt —» 1000 xcx 10 = 32 x 20 x 10

¢ = 0.18)g" °C!
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1. mb=diRt —»  Sx 1 =22x5x30 —» L =120]g"
NQTE: TThls is Q6 repeated and you can achieve the same result by
using-5q.directly in the caiculation Instead of 0.005kg so as to abtain
your apswer in Jg! directly

_ 100
13C. meg = Pt —» ¢ =7 )00 440 ¢ _» ¢ =4.0 x 10UKg 'K

14C. Let the equilibrium temperature = t
Q=mgcg, =mgcQ, —» m, x1x(t-20) =m,x 1.5x(80-t)
t- 20.5.1.5(80 - t) and t = 56°C (Recall: mp=mq)
V.C.0,

ISD' Q' = -V"‘C‘.e‘ (V m) = Qr = V'lcvey o Q‘ : Qv = '\TCTTJ

Butk(‘:_;- C, (since both are water)
Q. aV,
. - ‘-"QT‘*:"_-V;-
16C. See Qg -
17C. Q,=Q,—» mc,8, =McH,—* 1xgx2=2xC X1+ C =C,
Remember chapter 14 Q28?
18C. Let the initial temperature of hot water = X
Heat lost by hot water: Q1 = mc(x -20).... ()
Heat gained by cold water: Q2 = 3mc(20 - 10)... (ii)
ButQl1=Q2 — mc(x-20) = 30mc —» x = 50°%
000
19A. ¢ = HQéf. ﬂf};’-szx 0
i manfe ot
To raise temperature from -2 to 0°C:
Ql=mg = 2x2090x[0-(-2)]= 8 360]
To melt ice at its melting point 0°C:
Q2 = m_ =2 x 333000 =666 000]
Total = Q1 + Q2 = 8 360 + 666 000 = 674 360]
21B. Raising the temperature of the entire mass through 1K - See Q4
22C. mc,B, = mcG,8, > m,(40 - 25) = m,(75 - 40) [(c, = ¢)]
omo_35
com, 15
23B.Q=m( = IVt —» 1.5x 336 x10°=12x 20 xt
- t =2 081.255 = 34.7min
24C. mrg, =mL, —> 1x 400 x (100-0) = m x 333 000
.. m = 0.12kg = 1209
NOTES:
1. Temperature of boiling water = 100°C
2. Temperature of ice just metted = 0°C
25C. Heat loss by steam:
Q1 =m + mcb = 4 x 2 260 000 + 4 x 4 200 x 20 = 9 376 000)
Heatbssbyhotwater:Q2=mc9=4x4200x20=33600m
Heat difference = Q1 - Q2 =9 040 000)
NOTES:

0
x-;f=2x1/,=1

= 1 466.6Jkg"c*

20D.

— m;:m, = 7:3

ice Ln—cﬂ'")ife—'nl'—>wate'ﬂ) water
-10°c >0'c — -30c —> %'
¢, = spedfic heat capacity of ice
L = specific latent heat of fusion of ice
¢, = specific heat capacity of water
To raise them to the same temperature, rubber requires
more heat (C, > C,); it takes rubber longer time to lose
this larger amount of heat than would copper:
Cosorer = 2 010Jkg'K* —» i ™ 390)kg*K*

m (45 - 30) = m,(70 - 45) [c is the same]: —,",;:- = f—g—
Pt = m( —» 100t

33D.

34A.

358, =3

360.
37A.

=05x23x106 — t=1150s
A solid meltsbyabsocbingit:lamheatbmnsliquid
freezes by giving off the same latent heat; mass is aiways
a constant if there is no koss of substance €.9 spilling;
water, for one, contracts on melting but expands on
freezing - anomalous behaviour of water.

500t, = 0.6 x ¢ x (100 - 25)

38B. Using Pt = mcB —»
500t, = 45¢ ....(i) Similarty, 1000t, = 18c ()]
Dividing (i) by (ii): ismg%; = 5[35% — %=2:—§-’-= 5

39A. mcB = m—» m, x4200x (17 -0) = 42x34x10°
—» m= 200g

40B. PE = Heat energy —» mgh = mcB

- i =200 _
10 x 20 = 4508 (m is constant) B = 238 = {{]
41A. (M) e = (MeB) e —> 33X 10°m = 2 x 400 x (100 - 0)
m = 80000 _ 8
330000 ~ 33
4ZD.ch=Ft—~a-5xcx3(l=2£nx10x60—>c=8mq’k*
43A.5xcx12=50x10x60—;c=5001hg"k‘ .
44A. m_ = Q —» 2L = 108 —» | = 500 00QJkg™!
45C1Vc=mc9—»2x240xt=25x42x10’x(1!l)-§);t=1(ﬂ]5
468.Aslowasthetemperamreoftheﬁngeris,itismngh
to be equal or greater than the low latent heat of
vapourization of petrol and this acoounts for the higher
volatility of petrol... recall that evaporation causes coofing
47Cnt9=M—>2x42(DxB=35x2ﬂ)x2(ﬁD);B=10‘C
488. mcB = Pt —» mc x 10 = 25 x 5(60) —» am =750
But C = an (see 4) —» .. C = 750!
49C. mcB =Pt —» m x 4 200 x 70 =1 000 x 300— m = 1.0%kg
50D. Pt = my —» 1000t =2x23x10°— t=46x10s
51C. Taking a cue from Q48:
C8 = Pt —» C x 10 = 30 x 5 x 60 = 900"
52C.mcB =Q —» 0.1x4200x8 =50 — 8 = 1.19C

538.Q=rnc9+ml=1x2.1x10’x30+1x3.5x105

1. The -stneam is first converted to water at 100°C by losing = 4.13 x 109
heat equal to (m() and then cooled from 100°C to 80° by c4B. mxclﬂ‘ _ m,cﬁ' s Butm, =my 8, -2 61 =1
heat loss equal to mc8 ¢ 1
2. The results above explain the reason why the burning 2,=Cc—+» =~ 7
effect of steam at 100°C on the body is far greater than|ssp See Q4
that of hot water at 100°C B 25 (5% 60)
26C. Pt = mc@ —» 750t = 1 x 4 200(50 - 20) —» t = 108s 56. m@=Pt—>mc= g =" 15 = 750IK*
278. Q = mcB = 0.05 x 390 x (70 - 20) = 975) But C = cm .. C = 750IK*
28C. mc,8,= mc8, —» 0.2x (0 -8 = 0.1(8 - 30— B = 70°C|57A mcB = 15 x 960 x (100 - 50) = 720 000J
29C. mL=Q —» 001x( =10° = L~ 107JKg* 58A See Q4
NOTE: The temperature BO°C is not part of the equation. |59. Let the temperature of mbdure = t
30C. m¢,8, =m0, —» 100x2x (78~ 66) = X x 1 x (66 - 50) But heat lost = Heat gained
16x = 200 x 12 —» x =150 m,c,8, = mcB, (wherethe subscripts “h” and "c” stand
31C. pt=m, —» Px1x60= 100 x 336 —» P = 560W for “hot* and “cold” respectively)
NOTE: Jg'is compliant with g But ""'..9. = m,ﬁ, (Asc, == )
328 pt=mcl —»2 000t = 2 x 4 200 x 80 —» t = 336s 120(50 - t) = 200(t - 0) and t = 18.75°C (No coeredt option)
53
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60.

61A. See Q41

10.

11.

12.

For the first heater: Pt, = mc,0, —» Sﬂt:g =06xc, x (100 - 25)
—» & = 0.09,

For the second heater: t, = 0.018c;"

. b 0.0%0c t

"t T 00 > 1 =Sle ==

CHAPTER 16
CHANGE OF STATE. VAPOURS

- The statements below were made by some students describing

what happened during the determination of the melting point
of solids, 1. The temperature of the solid was constant until
melting started. 2. The temperature of the solid rose until
melting started 3. During melting, the temperature was rising
4. During melting, the temperature was constant 5. The
temperature continued to rise after all solid had melted

6. The temperature stopped rising after all the solid had melted.
Which of the following gives correct statements in the right
order? A.2,4and5 B.2,3and 6 C1,3and6 D.1,3and5
E. 1, 4 and 5 (1978:Q15)

The temperature at which the water vapour present In the
air saturates the air and begins to condense is know as

A. boiling point B. melting point C. triple point D. dew point
E aitial temperature.  (1979:Q5)

- When the vapour of a substance is in equilibrium with its own

liquid, it is said to be A. gaseous B. unsaturated C. liquefied
D. diffused E. saturated (1979:Q10)

A pressure cooker saves both time and fuel in cooking because
inside the cooker, the A. boiling point of water is raised

B. pressure is constant C. heat is completely trapped

D. temperature is evely distributed E. volume of steam varies
(1980:Q16)

Heat is supplied to a block of ice at 0°C until half of it has
melted. Which of the following statement is true? A. The
temperature rises and the-ice expands B. The temperature
remains constant and the volume of ice deceases C. The ice
gives out heat as its melts D. The mass remains constant and
the temperature increases E. The mass decreases because
some heat is lost to the atmosphere. (1980:Q32)

A vapour is said to be saturated when A. more molecules
retumn to the liquid than leave it B. a dynamic equilibrium
exists between the liquid molecules and the vapour molecules
at a given temperature C. the vapour pressure is atmospheric
D. the temperature of the vapour varies E. all molecules are
moving with the same speed. (1981:Q2)

Heat was supplied to a block of ice at 0°C until half of it melted.
Which of the following statements is true? A. The
temperature rises and the ice expands B. The temperature
remains constant and the volume of the ice decreases.

C. The ice gives out heat as it melts and the temperature
decreases D. The mass remains constant and the temperature
increases E. The temperature decreases because some heat
is lost. (1981:Q16)

Change of state is accompanied by change of A, temperature
B. volume C. heat content D. temperature and volume

E. volume and heat content  (1981:Q37)

Which of the following may be used to determine relative
humidity in a physics laboratory? I. Manometer II. Wet-and-
dry bulb hygrometer III. Hair hygrometer IV. A hydrometer
A.Ionly B. Il and ITT only C. II only D. III only E. I, 111 and TV
only (1983:Q44)

Dew point is the temperature at which water vapour In the
atmasphere A. Turns into steam B. Solidifies into ice pellets
C. First condenses into liquid form D. Is just sufficient to cause
cooling E. Has a relative of fifty percent. (1984:Q17)

If a solid changes directly into a gas when heat is applied the
process is called A. Vaporization B. Evaporation C. Sublimation
D. Tonization E. Conversion.  (1984:Q19)

Which of the following statements is NOT correct? A. Boiling

54

n the saturated vapour pressure of the fio
mc:lfédwzuals the external pressure. B. Both the bgih;
point and the saturated vapour pressure of a given lquig
depend on the external pressure. C. The saturated Vapo,
pressure rises with increase in temperature. D, The
saturated vapour pressure 15 _nndepe_ndent of the yqj
availeble for the vapour. E. It is possible to boil water it
lower temperature than 100°C at high altitude. (1985:‘225)

13. In an experiment in which molten naphthalene is alloweg

to cool. The cooling curye in
the fugure 5 was obtafned,n,e
temperature 80°C is known ®
the A. Cooling temperature g
Boiling point C. Meltip,
point D. Vaporization pgin
(1986:Q19)

£100
£ 90
2 go}
70}
60}

Tem

5 10
Time (min) .
Which of the following is common to evaporation and
boiling? They A. Take place at any temperature, B, arg
surface phenomena. C. Involve change of state D, Taje
place at a definite pressure.  (1986:Q21)
Which of the following graphs dearly illustrates the
temperature change which takes place as a piece of ice
at — 10°C is heated slowly?

l—% «LL: ‘% ‘LL—T (1988:Q19)

16. Which of the following correctly represents the variation
of the saturated vapour pressure of water withtemperature?

Temp *C Temp i Temp °C Temp °C

Which of the following conditions will make water boil at

a temperature of 100°C when the atmaspheric pressure

is 750mm Hg? A. Increase the external pressure B. Reduce

the external pressure C. Heat more rapidly at the same

pressure. D. Reduce the external pressure by a quarter

(1990:Q19)

The saturated vapour pressure of a liquid increases as

the A. Volume of the liquid increases B. Volume of the

liquid decreases C. Temperature of the liquid increases

D. Temperature of the liquid decreases (1991:Q20)

A block of ice floats on water inside a container. If the

block of ice gets completely melted, the level of water

in the container will A. Increase B. Remain the same

C. Decrease D. First decrease and then increase

(1992:Q18)

20. A block of ice at 0°C is put in an open vessel and heated

uniformly until half the water boils off. Which of the following

graphs best illustrates the change in temperature during
the process?

14.

15.

(1989:Q18)

17.

18.

19.

A, B. C D.
temp temp. temp. temp.
k - — l ~ l [~ (1993:Q18)
I 2

If a room is saturated with water vapour, the temperature
of the room must be A, at 0°C B. above the dew

C. at 100°C D. below or at the dew point (1994:Q25)
Which of the following statements give ‘the TRUE
differences between evaporation and boiling 1.
Evaporation occurs at all temperatures while boiling occurs
at a fixed temperature for a given pressure. 1. Evaporatof
is a surface phenomenon while boiling is an interior
phenomenan. II1. Evaporation is affected by surface areds
which boiling is nat. A. [ and II only B. [ and II1 oy cu

21.

22,
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23. The correct cooling curve for a molten substance such
as naphthalene is represented by

e (ren

124. A vapour is said to be saturated when A. More malecules
return to the liquid than the amount that left it. B. A

liquid and the vapour molecules at a given temperature.
C. The vapour pressure is equal to the atmospheric

in all directions at a given temperature. (1998:Q22)

S. 1. A liquid boils when its saturated vapour pressure is equal
to the external pressure. 1. Dissolved substances in pure
water lead to increase in the boiling point. III. When the

IV Dissolved substances in pure water decrease the boiling
point. Which combination of the above are peculiarities of the

and IV D. 11, III and IV. (1999:Q16)
26. The readings above are for three consecutive days from a wet

and dry bulb hygrometer. It can
be concluded that the relative

Day 1
30°C

Day 2 [Day 3
29°C |25°C

A. Increased steadily B. Remained
- ; unchanged C. Was least on day 1
wet | 22°C| 22°C [21°C | D. Decrease steadily (2000:Q15)

27. A thin wire with heavy weights attached to both ends is hung

Dry

through the ice block while the block remains solid behind the
wire, the is called A. Fusion B. Sublimation C. Condensation

D. Regelation. (2000:Q26)

temperature B. increasing its surface area C. decreasing its
density D. decreasing its vapour pressure (2002:Q20)

T°C ol s | 10] 15|20 | 40| 60
Svp(mmHg)[4.58] 6.51] B.94|12.67 17.50(55.10]149.00] -

The table above shows the situation vapour pressure against
temperature in a certain town. If the vapour pressure in this
bown at 20°C is 10mmHg, what is the relative humidity?

A, 170.0% B. 57.0% C. 17.5% D. 10.0% (2003:Q14)

' 30, The phenomenon where by the water droplets in the
atmosphere combine with dust particles in the air to reduce
visibility is A. cloud B. mist C. hail D. fog. (2003:Q22)
31. When the temperature difference between the wet and dry

29

.

to rain. B. there is plenty of sunshine. C. the relative humidity
is low. D. the relative humidity is high. (2005:Q41)

is called A. evaporation. B. regelation. C. boiling. D. sublimation.

(2005:Q50)

33. At low humidity in an €
‘ A. dry and smooth. B. damp and smooth. C. damp and rough.
D. dry and rough. (2006:Q49) .
. 34.1. Increase the melting point of the liquid. II. Ingrease‘the
boiling point of the liquid. III. Decrease the melting point .of
the liquid. IV. Decrease the boiling point of the liquid. Which

of the statements above abo
ure in a liquid are correct? A. Iland 111 only B.1and II

only C. 111 and IVonly D.Iand1ll only. (2007:Q35)
S The diagram above is the heating curve
for a solid. QR is the A. melting region
B. boiling region. C. sublimation region.
’ D. evaporating process. (2008:Q23)
§ —Tme o

and UL only O. I, 11 and IIL. (1995:Q25) 36.

i "t*'nnt 11:1:'( S Tn::-r 37.
“~ (1997:Q26)
e (e ma e Yora e —

dynamic equilibrium exist between the molecules of the 8.

pressure D. All molecules are moving with the same speed 39,

external pressure is increased, the boiling point increases. 40.

boiling point of a liquid? A. I, I and II1 B. I, I, Iland IVC. I, IT| 41.

humidity for the three days 42,

over a block of ice resting on two supports. If the wire cuts 43

‘28. Blowing air over a liquid aids evaporation by A. increasing its 44

45.

46.

bulbs of a hydrometer is high, this indicates that A. it is about| 47.

32. The process whereby 3 liquid turns spontaneously into vapour | 48,

nvironment, the human skin is usually | 49,

ut the effects of increase in 50.

If the partial pressure of water vapour at 270C is 18mm
Hg and the saturated vapour pressure of the atmosphere
at the same temperature is 24 mm Hg, the relative
humidity at this temperature 15 A. 25%. B. 33%.

C. 75%. D. B2% (2008:Q24)

If a container is filled with ice to the brim, what happens
to the level of water when the ice completely melts? A
The water in the glass outflaws B. The level of water drops
C. The level of water remains unchanged D. The level of
water goes up. (2010:Q19)

The srmlldmpkztdwatumatfmnsmtheqasshlfem
hours of the moming is A. dew. B.mist. C fog. D. hal
(2010:Q20)

A vapour is said to be saturated when A. a dynamic
equilibrium exists such that more molecules retumn to the
liquid than are leaving it. B. the yapour pressure is
atmospheric C. the temperature of the vapour varies
D. a dynamic equilibrium exasts between liquid. (2010:Q21)
The phenomenon that shows that inease n pressure
lowers the meilting point can be observed in A. coagulation.
B. regelation C. sublimation D. condensation (2011:Q18)
Steam bum is more serve than that of boiing water
because A. water boils at a higher temperature B. steam
burn is dependent on relative humidity C. steam bum is
independent of relative humidity D. steam possesses
greater heat energy per unit mass. (2011:Q20)
Which of the following is NOT a factor thet an inaease
the rate of evaporation of water in a lake? A Inaesse in
the pressure of the atmosphere B. Rise in temperature
C Increaseinmeaveragespeedofthemnla:lsofwater
D. Incmaseinmeldneﬁcm'gyofthendeaﬂesufm
(2012:Q23)

. Two quuidsXanthavingthesamnnssamswﬁed

wimmesamequanﬁtyofheat.lfmemwanleﬁseh
Xishvicematof‘f,memﬁoofspedﬁcheﬂcapacivlfx
tothatof Yis A.2:1 B.1:2 C4:1D.1:4 (2013:Q20)

.Foodscookquidcerinsaltwatarmanhmmtu'

because of the effect of A. dissotved substances on the
boiling point. B. atmospheric pressure on the boiling point.
C. food nutrients on the thermal energy. D. salts on the
thermal conductivity of water. (2013:Q21)

Steam from boiling water causes more damage on the
skin than does boiling water because A water has a
high specific heat. B. steam has latent heat of fusion
C. the steam is at a higher temperature than the wat er
D. steam brings heat more easily by convection (2013:Q22)
The small droplets of water that form on the grass in early
hours of the moming is A. haul. B. mist. C. dew. D. fog.
(2014:Q18)

The melting point of a substance is equivalent to its

A. solidification temperature. B. liquidification temperature
C. solidification pressures. D. vapour pressure (2014:Q23)
The temperature at which the water vapour present in
air just sufficient to saturate the air is A ice point.

B. saturation point. C. dew point. D. boiling point (2014:Q24)
Vapour is said to be saturated on top of an endosed liquid
if A. the rate of condensation is equal to that of
vapourization B. there is peither condensation nor
vaporization of the liquid C. the rate of condensation is
less than that of vaporization D. the rate of condensation
is greater than that of vaporization (2015:Q47)

A vapour Is said to be saturated when A. more molecules
return to the liquid than leave it B. molecules leaving the
liquid for the vapour are equal in number to those leaving
the vapour for the liquid C. higher number of molecules
return to the vapour than the molecules leaving it for the
liquid D. the vapour pressure is equal to the atmosphernic
pressure (2016:Q45)
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CHAPTER 16 AN — 1$'%icy
1A. Consider th X SWERS pressure. which it occurs
e heatmg curve prevailing U
atmospheric-presg
2= before melting fsl -{—\ slow Qrocess. . 4, Itisrapid. . ure.
4= during melting A - \emperature need 5. Temperature is constap
_ the not be constant liquid i ‘ :
5 quid is pure,
= after melting while it lasts,
. 6, Ltclrs chgg_ge of state| 6. Change of state at bOlling
2D. The S clow iling point. poir_ﬂ; of liquid to vapo
bl a\;-a;firdvapour. Present in air is just enough to saturate 7. Wind enhances 7. Boiling is indEpendemlgf
NG ; €W point, evaparization wind.
L. Dew point is a conditi 15A. This is the heati f i
W ition of the a 5 eating curve of water (compare cogi|
2. Boiling and melting points are the tmos;:tr!ere. curve of naphthalene in Q13) - See also Q1 "
which are t - the properties of a substance NOTES:
, _ €mperature at which its liquid form vaporises or ; X -
3 its solid form melts. . Il Between-10°C and 0°C:The heat applied cayses
- The triple point of water is tha . temperature rise but no change of state
- o t temperature where it i . y
Exists .S'murtaneously as liquid, solid and gas and it is i Ou(;' The heat applied causes change of state
numerically equal to -273.16°C or 273,16k (melting) but no change of temperature (hence
3E. And if the saturated vapour pressure is ‘now dal b ~ curve in parallel to time axis)
prevailing atmosphere pressure, the liquid boigq ) - B etween_O"C anc, S €2 Tiee heat pphed SR
4A. E;i :ra;tsbs(ﬂ]rse at a higher t;zrnDErature than normal since a It?,;rT;ﬁ&n\.f:{:fe reture but no change of state for
environment i i ; :
5B. Generally, during change :Psllasteai::nw ;Itt: the cooker. iv. At 100°C: The heat applied cause change of state
. ) » (eMperature remains but no change of temperature.
constant and water in particular ; :
3 pa contracts on melting (instead | 164, Although s.v ith : .
of expanding) and its contract - . . gh s.v.p increases w _ temperature, its graph is
g ction continues tll 4oc and ; P
L nd which it begins to expand a t;aurve (A) instead of a straight line (C) i.e it does not
6B. The equilibrium here is dynamic because there is actually 17A &atgrpmressulr; ]baovi‘rlsoe:telig)%gwhmas Iawstmw. }
movement of molecules between the liquid and gaseous " i 760mmHg and below this ra-.suare it boils W
phases i.e the number of molecules evaporatory from the 0 P y
ficgiid s:equal to/the number of Mol S0 il 100°C hence external pressure must be elevated to
(see 1% Q) ecules condensing into it elevate boiling paint to 100°C
S 18C. See Qs 12 and 16
NOTE: The equilibrium in chapter 6 is static.equilibrium since | 19¢ sinceQ:vaterart;ontracts on meltin
there is no movement of the body being acted upon by a ) I
ber of fo pon by 20B. See Q15
a8 ';:’2 Q5 of forces. . : 21D. Dew point can be considered the saturation point of
8E: See Q5 the room and the room becomes unsaturated at higher
. : ) g temperature than the dew point hence at d i
NOTE: Since heat is the total internal energy of a body then temg:rature below it, the r,:‘,’;’r'n is saturaied zwm&ugg, ;
heat content improves even without the outward manifestation the room is cooled below dew point, excess vapour
of ternwature nse (Iatent.) 7 condenses as dew'
9B. Hygrometer measures relative humlltty; manometer measures | 2728, From Q14, it is wrong for the use of the word interior”
pressure; hydrometer measures relative density as boiling involves the entire bulk of liquid induding fs
10D. ™...just suﬁicle_nt to satur_ate it” - see Q2 o surface.

11C. Solid to gas without pasting through the liquid phase. 23D. See Q13

12A. (A) —» see Q3 24B. See Q6
(©)—» The Qtur_ated vapour pressure (s.v.p) increases with | 254, 1 — See Q3 ‘
temperature until a tgr_nperature is reached vufhen svpis II —» Dissolved substances (impurities) elevate boiling
equal to the_tn prevailing external atmospheric pressure point but lower melting point
and liquid boils. III —» Thus a liquid boils at a higher temperature than
(D)—» Unlike the unsaturated vapour pressure, saturated normal when external pressure is increased and vice
vapour pressure does not obey Charle’s and Boyles law. versa.

(E)—» The term boiling point is a relative term and it depends | 264, The difference in the temperatures of the dry and wet
largely on the prevailing atmospheric pressure. Water, or thermometer Is a measure of the relative humidity
any liquid, boils at any temperature as long as its s.v.p Is equal Day 1— 30 - 22 = 8°C (least Relative Humidity)
- to atmospheric pressure. Day 2—» 29 - 22 = 7°C {Intermediate Relative Humidty
(B)—» s.v.ponly increases until it is equal to the external Day 3—» 25 - 21 = 4°C (highest Relative Humidty)
pressure for-the liquid to boil but it does not depend on this If steady the temperatures would be as follows:
external pressure. 8°C —» 6°C—» 4°C —» not as above.
13C. This is the temperature at which molten naphthalene freezes NOTES: The hygrometer works on the following principles

(SOIIdIﬁS) or solid naphthalene melts. i Evaporization causes coaling.

Melting poing = freezing point”. ii. Less humid the air, the more rapid the rate 01:)f e

Boiling point = “condensation point™ evaporization and hence the cooler the bulb il
14C. Differences between evaporation and boiling: wet thermometer and the lower the temperatu

H | Boiling i records. )
Evamamws :rt' any 1. Oaours at a spedfic temperature, fi. The smaller the temperature differences between
1. erature the two thermometer, the higher the relative
tempﬁ phermﬁm. 2. Ocaurs throughout the entire humidity or big temperature difference con
aa body of liquid. very low humidity. AT a 'R';ﬁ
3. Independent of any 3. The definite pressure under 1
) 56
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27D Regelation suggests that pressure lowers melting point.
Remember pressure elevates bolling polnt?

Decreasing its vapour pressure means less vapour
molecules accumulate over the liquid and this allows
more liquid particles to escape Into the available space,

— vapour pressure at 20 ¢
R *H svpat20c X 100%

280.

= 1325 X 100% = 57%
!:og is a serve case of mist while cloud is mist higher up
in the atmosphere and when the suspended water in
the cloud can no longer defy gravity, it precipitates as
rain droplets while hail means small balls of ice falling
from the sky (compare snow) .
. See Q26 32A. See Q14
. But cdlamp and smooth in humid environment and-it
may be suffocating for some people. R
A. See Q27
. See Qs 1, 13 and 15
partial pressure at 27°c
svp at 27°¢C

*

4

18
73

5H = x 100% =

. See Q19

_ While dew is water droplet on grass, mist and fog hangs in
mid-air - See Q30

. See Q6 40B. See Q27°

. And this energy includes the latent heat of vapourization of
water - See chapter 15

(B), (C) and (D) are technically the same concept and
evaporization is independent of pressure - see Q14

. See Q25

 Once water becomes steam, having absorbed heat equal to
its own latent heat of vapourization, we can now raise its
temperature above 100°C hence the steam attacks the skin
more severely than would water at 100°C. Besides, it loses
its latent heat of vapourization to the skin when it condenses
. Pressure increases with depth and the higher the pressure,
the higher the boiling point; the converse is also true as
water boils at temperature lower than 100°C on a mountain top.
See Q38  47A. See Q13 4B8C. See Q2

And at this point, the pressure above the liquid is called
saturated pressure. If this pressure is equal to the prevailing
atmopheric pressure, the liquid bolls

SOB See Q49

x 100% = 75%

CHAPTER 17 a
: HEAT TRANSFER ' t.
4. The heat from the sun reawameeamwmepmoesof
A. insulation B. precipitation C. conduction D. convegction
E. radiation (1978:Q23) o
Two closed vessels contain equal volumes of boiling water and
are identical except that one Is blackened on the outside¥while
the other Is polished. Which of the following is correct?A. The
polished vessel will cool faster because a polished surface is a
good radiator B. The polished vessel will cool faster because it
will absorb less heat from the room C. The black vessel will
cool faster because It is a better conductor of heat D. The
polished vessel will cool faster because it reflects heat better
E. The black vessel will cool faster because a black surface
radiates heat faster than a polished one. (1979:Q4)

Which of the following statements is correct? Silvered walls
of a vacuum flask are used to prevent A. heat loss due to -
conduction B. vacuum loss C. heat entry Into the inner flask
due to convection D. heat loss due to radiation E. heat loss
due to convection (1979:Q50)

sferred by conduction, convection and
thr:ough

E Nonf; of these methods (1981:Q11)
O and P have identical dimensions

br.l - -
but the outside of O i painted black while that of P is polished.\

10.

11.

12.

13.

14,

15.

16.

17.
18.

19.
57

The two are fitted with lids after equal volumes of bofing

water have been added to them. They are then placed

separately on a large metal table at a lower temperature.

Several minutes later the temperature of A. both will be

equal but lower B. P will be higher than that of 0 C. O

will be higher than that of P. D. O will be unchanged E. P

will be unchanged. (1981:Q20)

A hot metal ball is suspended in the open air. As it cools it

loses heat by A. conduction onty B. convection only

C. radiation only D. conduction and convection

D. convection and evaporation  (1982:Q43)

Themodeofhmttransferwhid:doesnmmmbl

medium is A. Conduction B. Radiation C_ Convection

D. Propagation (1986:Q1)

In which of the following are the substances arranged in
i thermal conductivities? A. Copper,

(1987:Q25)

Which of the following phenomena

a house whaose roof is coated with white paint will be
mdeinmehotmnﬂnnmmmhbd:pﬁﬂ
A.GonducﬁonB.ConvecﬁmCRefrhdimO.Rm
(1987:Q26)
Whmtwatsappliedmatuidd‘anﬁdrm,ﬁz
moleansatmeuﬂuendmheg'ltomm
greateramplitudeﬂ\aﬁbefuebeamlﬁtmsm
transferred byA.RadiationB.Cnma:ti:l'lC.m
D. Evaporation.  (1988:Q20)
Whid10fﬂ1efullowingsmunem:aemrm2!.l.and
andseabreezesarenah.ualaxwecti:ncnuls.ﬂ.
Gonvecﬁonmyomrinﬁqui‘lsorgaseshtruhsils.
. The vacuum in thermos flask prevents heat loss due
mconvecﬁmmly.klarduaiyanatﬂmuw('_l
and 1T only D. I, I and III. (1990:Q20)

A room is heated by means of a charcoal fire. An ocoupant
ofmeroomstandingawayfrunmeﬁ'eisvﬂnudmaﬁf
byA.ConvecﬁmB.Radiatth.Cmnnim D. Reflection
(1991:Q22) :
Thespaoebetwemmeduﬂeglmsudsdaﬂmlm
ﬂaskisavamatedandmetmsrfacsfaigme
evacuated space are sitvered. The residual source of heat
mmmmwkm&mmm
surfaces' C. Conduction through the stopper and the glass.
D. Conduction across the walls. (1992:Q19)
Twosimilarkemtsconlainingamalnmofhoi\gm
areplacedmalzble.lfmeaxfaceofmeisriyﬂmﬂled
andthewrfaoeofmew;erismuadmmm
of the following observations is comect? A. The two
kettles will cool down at the same rate B. The polished
kettle cools down more quiddy by conduction C The
kettle covered with soot cools down more quickly
because it is a good radiator of heat D. The kettle covered
withsootooolsdownnmquiddybyﬂlepomssofhut
convection (1994:Q27)
Awell—taggedbaroflengmmOGnhasismnﬁtahed
at 100°Cand40°Crmpecﬁvelv.MBtismem'rmah.le
atapointﬁﬁanfromthehoﬂa‘end? A. S8°CB. 62°C
C. 64°C D.76°C (1995:Q26)
memainreasonforma)dngﬂ'lecmudammlhﬂ:
ai;ﬁghtistoplmltheatbssbykmnm )
B. Evaporation C. Radiation D. Convection (2000:Q22)
The radiator of a motor car is cooled by A. radiation and
conduction B. convection C. conduction D. radiation
(2002:Q23)

The time rate of loss of heat by a body is proportional to
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26.

27.

28.

29.

30.

31.

32.

33.

1E.
. 2E.

3D.

4C

58. See Q2
6C. One can fee the radiant heat short distance away

the A. temperature of its surroundings B. temperature of
the body C. difference in temperature between the body
and its surroundings D. ratio of the temperature of the
body to that of its surroundings. (2002:Q25)
If 1.2 x 10" of heat energy is given off in 1 sec. from a
vessel maintained at a temperature gradient of 30Km, the
surface area of the vessel Is A. 1.0 x 10’m? B, 9.0 x 10'm?
C. 1.0x 10'm? D. 9.0 x 10°m? [thermal conductivity of the
vessel = 400Wm'K'] (2003:Q26)
Tea pots are often silver-coated to prevent heat loss by
A. convection and conduction. B. radiation only.
C. conduction only, D. convection only. (2004:Q36)
The thermos flask is designed to A. prevent heat gain by
conduction, convection and radiation. B. prevent heat loss
by conduction, convection and radiation. C. prevent heat
loss or gain by conduction, convection and radiation D. store
hot tea or water, (2006:Q42)
The blade of a hoe feels colder to touch in the morning than
the wooden handle because the A. handle contains store
energy in form of heat B. blade is placed at a lower
temperature than the handle C. handle is a better conductor
of heat than the blade D. blade is a better conductor of
heat than the handle. (2007:Q32)

In a good thermos flask, the main cause of heat loss is

A. conduction through the cork. B. the plastic base of the

thermos flask. C. the silvered walls and shiny metals, D. the

outer cover or jacket. (2008:Q25)

A man standing 2 m from a charcoal fire is warmed mainly by

A. convection. - B. radiation C. refraction D. conduction.

(2009:Q25) _

Heat is radiated by all hot objects in the form of A. light

energy. B. solar energy. C. infrared rays. D. x-rays (2010:Q18)

Which of the following has no effect on radiation? A. density
B. temperature C. surface area D. nature of the surface.
(2010:Q23)

A perfect emitter or absorber of radiant energy isa A. white
body B. red body C. conductor D. black body. (2011:Q17)

The ground is always cold at night because the A. sun no
longer shine at night B. atmosphere reflects the sun’s energy
at night C. atmosphere absorbs the sun’s energy at night

D. earth radiates heat to the atmosphere at night. (2011:Q22)
The mechanism of heat transfer from one point to another
through the vibration of the molecules of the medium is
A. convection. B. conduction. C. radiation. D. diffusion
(2013:Q24)

Heat transfer by convection in a liquid is due to the

A. increased vibration of the molecules of the liquid about
their mean position. B. variation of density of the liquid.
C. expansion of the liquid as it is heated. D. latent heat of
vaporization of the liquid. (2014:Q25).

Ice wrapped in gauze placed at the bottom of a tube filled
with water remains unmelted when heat is applied to the
top of the tube. This experiment A. ice cannot sink in water
B. water is a bad conductor of heat C. water is a good
medium to show convection D, ice is a solid that conducts heat
(2017: Q13)

A room is heated by means of a charcoal fire, an occupant of

the room standing away from the fire is warmed mainly by

A convection B. radiation C. condudtion D. reflection (2018: Q27)

CHAPTER 17 ANSWERS
Heat in the presence or absence of intervening medidum
travels by radlation as radiant heat.
A black surface is a better radiator (or emitter) of heat than a
polished surface.
Note: A black surface is also a better absorber of heat

Sitvered walls are polished surfaces hence radiate heat poarly
See Q1

NOTES:
1. Conduction Is heat transfer across the ball itself if
heated from one side. _
2. Convertion only occurs in fluid (liquid or gs) an
solid.

78. See QI

88. Conduction occurs in solids especially metals (Steef an4
Copper). Do you know that copper is the best conducto
of heat after silver? Mow/, you know!

98, Since both cannat travel through a vacuum unlike radiation

10D, A white surface would rather reflect the radiant heat
than absarb (or conduct) it.

11C. Molecular explanation of conduction using kinetic th ;

12A.1 —» The cool breeze which blows inland from the sea
during the day Is sea breeze and this is reversed as lang
freeze in the night.
II —» See Q6

13B. See Q6

14C. Heat loss due to convertion, conduction and radiation ng .
longer possible through the walls,

15C. See Q2

16C. The temperature gradient across any section of the har
is alway the same where temperature gradient is given

T,-T
oy 6= 4F = T

where G = temperature change per unit length

d'notin ;

Il —» See Q10 -

0 40°C
10|0 Cﬁocm | 40cm |
| T — 1
A C B

In section AC — Gradiant = A)s%-’-‘—-

In section AB —» Gradiant = ’—01—%'3‘&

100-x_ _ 60
- T60 T 100
Alternatively, try sections: AC vs. CB; BC vs. AB
17D. Convectional current can only be set up if air is present
to act as an intervening medium.
18B. The fan blade blows air into the radiator to set up the
conventional current

19C. It is over this difference that determines the direction of

heat flow 6., > 0,marars [Hence heat flows outwards]
20A. Thermal conductivity ¢§ is given by

g = C%E —» Q = Quantity of heat A = Area
G = temperature gradient t = time

400 = KZXL0 A _ 1o0m:
(heck the veradity of the equation above from the unt of G

T

%xm Xs —» @xﬂﬁ:mﬂm"

21B, Polisher surface radiates poorly

22C. Hence hot water in flask stays hot, cold water stays cold.

23D.The blade conducts heat quickly away from the skin.

24A. Although this loss Is minimal

25B. See Q6

26C. Heat travels through vacumm majorly as infrated rays, an
electromagnetic wave. The heat of the sun we feel Is
predominantly the infrared portion of its electromagnetic
spectrum,

27A. The higher the temperature of a body above its
surroundings, the faster the reate of radiance; a larger
surface area, radiates better; polished and blackened
surfaces radiate differently.

28D. See Q2

29D. The earth Is a good heat absorber in the day, a good
radiator or emitter of heat at night and this even explains
the phenomena of land and sea breezes

Wmiki—p
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300, Conduction only occurs in sollds and s i i
, ‘ nce particles of salids
and since particles of solids are fixed about their mean positions
heat is only transfered by vibration of these particles '
Note: .
1. In convection, the molecules actually move transferjng

heat energy from one location to another in the fluid involyed:

5 Radiation involves heat travellin i
) tavehes, g over a distance ev’:n t[a
31C. Heated molecules at the rock bottom of t i S
_ e vessel expa
(volume increases) and hence become less dense. Thrfsends
m?éecuicz lg:jl;n rlsgo (float) only to be replaced by denser,
colder m es above and this continue i i
gl iy s until the entire
328 Heat transfer in water or any other liquid is b
; y convention
rather than conduction. _The water molecules heated at the
top of the test tube remain afloat being lighter than the colder
molecules below. However, if heated as in Q31, a conventional
current is set up

338 See Q6
CHAPTER 18
WAVES: TYPES. PRODUCTION. PROPAGATION.
PROPERTIES

A string is sustaining a stationary wave when A. the frequency
of the wave is not proportional to the wavelength of the
wave B. the amplitude of vibration is always zero C. two
equal waves are travelling in opposite directions D. the waves
are longitudinal E. the frequency is directly proportional to
the length of the string. (1978:Q47)

Which of the following types of waves cannot travel through
avacuum? A. sound waves B. light waves C. infra-red waves
D. x-radiation E. radio waves. (1979:Q6)

If the wavelength of a wave travelling with a velocity of 360mstis
60m, the period of the wave is A.6s B.3.6s C. 0175

D. 0.61s E.3s (1979:Q13)
For the wave motion represented.in the figure the wavelength

5 TN e givenby A.p B.g C.r
S, D.s E-t (,193’,113@)

motian

physical
quantiy

o’

\

LS

-¥

y‘l

same phase is called the Asdight waves

the particles are in the the.
D. surface Waves on water

B. radio waves C. sound waves
E. x-rays (1981:Q4) ¢ ey
The following types of waves are all transverse £XCEPT
A. raise the temperature of unit mass of the )

1%C B. maintain unit mass of the substance at tohgtant

temperature C. change unit mass of substance from solid to
nit mass of fiqud

liquid at constant temperature D. change_ unit }
to vapour at constant temperature E. raise the Yemperature
of unit mass by 100°C. (1981:Q4) iy T

4 Displacement (cm)

A\

01

.

o

0.01

The wave motion shown (Fig. 3) has a frequency of A.0.1Hz

B.0.2Hz C.SHz D.10Hz E. 100Hz (1981:Q22) _
The combination of sound waves with different frequendes is
known as A. interference B. diffraction C. superposition
D. forced vibrations E. resonance (1982:Q19)
Ripples on water are similar to light waves in that they both
A. have the same wavelength B. are longitudinal C. cannot be
reflected D. travel at the same speed E. can be refracted and

8.

9.

g ¢
e = e A ;
Any line or section through an advancing wave JA which 3t {

sybstance by ,'

11. Radio waves have a velocity of 3 x 108ems?, A-vadio
station sends out a broadcast on & frequency of 800
KHz The wavelength of the broadcast is A 375.0m
B . 2 & 1 4% ¢ (1984:Q85) .

12. A wave of frequency 10HZ forms a staticnary wave
pattern in & medium where the is 20gns?. The
distance between adjacent nodes s A. 4.0cm B. Sem

. C.2.0cm D. 5.0am (1986:Q34) W g

13. The wavelength.of ultraviolet radiation is 408nm. If the
speed of light in alr is 3 x 10*ms*, then the frequency of
the ultraviolet radiation is A. 1.3 x 10°Hz B. 7.5x 105Hz
C. 1.2 x 10Hz D. 7.5 x 10*Hz. (1986:Q49)

14, A wave has a frequency of Mz and 3
30cm. The velocty of the wave i A 60.0ms’8, 6.0ms*
C. 1.5ms? D. 0.6ms! (1987:Q27) :

15. Aboatatamhrodtedbyvmﬁwlmaestsam
100m apart and mmszw.umm
doesmewaveaestreammeboat?A.Z,SW.OOs

8. 75.00s C. 4.00s D. 0.255 (1987:Q
" The diagram 2 shows
waveforms X and Y. If

two
V\(- £, the frequency is 30 HZ,
et~ what is the frequency Of Y?

A. 12Hz B. 19Hz C. 60Hz D. 7sHz (1988:Q22)

17. Which of the following properties is/are common to all
wavs?lDifﬁ'acﬁonnreﬁadioﬂmlrwmhl
onIyB.IIIonh/C.IandIIIorw

18. A vibrator of frequency 60Hz is used in
transverse stationary waves in 3 jong thin wire. If the
average distance between syccessive nodes on the wire
is 45¢cm, find mespeedofmetransverse\navsmme
wire. A. 27ms* B. 54ms* C. 90ms* D, 108ms? (1989:Q19)

19, mamdmehatﬁﬁmtmaﬂmms
a«esq:ar@dbyad«starmofl?mlfﬂ'evehiydﬂn
salrudmveism‘,demmmmkmh
B. 20Hz C. 1 000Hz D. 5 780Hz (1989:Q22)

tofmwlemmxlmummﬁeem

f avelocty of 3x10‘rrs‘.vwﬂisismdenghh¢s

ecti hdatl.S?All}leo'anB.inxm‘cm
x10*cm D. 7.500 x 10%cm (1989:Q24)
disturbancetmvelinginairemssa medium in

A that in air. Which of the

" foPoRANg statementsisuueabmtmewavemme

wave and the

16.

20.

is gjacreased while the wavelength is increased. C. The

ﬁeq&encvonhewaveisunanemdwmememlengm
is decreased. D. The frequency of the wave &

bﬁ‘kﬂ\e wavelength is unaltered.
. 'Which of the following is TRUE of light and sound waves?

. both transmit energy B. They both need a
,medium for propagation C. They are both transverse
+ 'waves D. Their velodties in air are equal. (1991:Q24)
' .on of wave is y= 0.005 sinx [X(0.5x - 200 t)}
where x and y are in metres and t is in seconds. What
is the velocity of the wave? A. 4 000ms™* B. 400ms*
C. 250ms™* D. 40ms* (1992:Q20)
Which of the following characteristics
in the measurement of the depth of the sea? A. Diffraction
8. Interference C. Refraction D. Reflection (1992:Q21)
Which of the following waves can propagate thl_ough a
vacuum? A, High velodty sound waves B. Ultrasonic waves
C. Acoustic waves D. Infra-red waves (1993:Q22)
Radio waves emitted from an antenna are picked up by 2
from an aircraft in 4 x 10%. How

radar after reflection
far is the aircraft from the antenna? [c = 3 x 10°ms’]

A. 6.0 x 10° 1.2 x 10°km C. 3.0x 10°km

D. 6.0 x 10°km (1993:Q23) _ '
The equation of a transverse wave traveling along 3 sting

24, of a wave is used

25.

26.

27.

diffracted. (1983:Q27)
: t exhibit A. Refraction B. Reflection

10. Llongitudinal waves do no
C. Diffraction D. Polarization E- Rarefaction (1983:Q49)

is given byv-—-o.} sin(O.Sx-SOl)wherEy and x are in

4
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29,

. D.15m (1995:Q28)

30.

31.

32.

33.

35.

36.

37.

39.

40.

41.

42.

« the particles friywhe equikibrium position, A: 50,0cnt B. 2,50
. 'C-ﬂ'imb.m (19%:Q28) " . L

\M exclysive, property of a transvergdft -
¢ WA Diffraction B.

. The diagram below represents a transverse electromagnetic

. A plane sound wave of frequency 85.5Hz and vedodity 342ms! is

LE
1

anand t isin seamds. Find thes maximum displacement of

r .
N

ng is the ravisve!
Refract®(C. Conprdssion D. Polwmation

q|

of

v s

Tollowi
(1995:Q27) , * . oy R
he o of signab fronmra radiotransmitter |5 1500m
and the frequency is 200kHz. What is the wavelength for a
trarismitter operatjng at 1000kHz? A. 7500m, B. 300m C. 75m

The difference between sound waves and light waves Is that
sound waves A. Are transverse while light waves are longitudinal.
B. Require a medium to travel while light waves do not. C. Can
be diffracted but fight waves cannot D. Cannot be reflected
but hght waves can. (1995:Q29)

Ripples on water and light waves are similar because both
A_ have the same frequency B. can be refracted and diffracted
C are longitudinal waves D. have the same velodity.(1997:Q28)
The diagram below shows two waveforms P and Q at a
particular instant of time.
The two waves will
interfere A. destructively to
produce a wave of a larger
amplitude B. destructively
to produce a wave of a

——,

smaller amplitude C. constructively to produce a wave of a
larger amplitude D. constructively to produce a wave of a
smaller amplitude. (1997:Q31)

The equation of a wave traveling along the positive x-direction
is given by y = 0.25 x 107 sin (500 t — 0.025 x). Determine
the angular frequency of the Wave mobion, A. 025 x 10%rd 5!
B. 0.25 x 10rads® C. 5.00 x 10%rads? D. 2.50 x 10°rads?
(1999:Q23)

wave traveling with speed 3.0 x 10°ms?,

(\ \_\_| what is the frequency of the wave?
V U b A  3.0x 10’Hz B. 9.0 x 10’Hz C. 1.0 x
03m 10°Hz D. 3.0 x 10°Hz (1999:Q22)

L Coherence IT Same frequency IIT Same wavelength IV Same
intensity. Which of the conditions above are necessary to
produce interference fringes? A. I, Mand I B. Tand 111 C. I,
Mand IVD. II and III. (2000:Q13)

One end of a long wire is fixed while vibrator is attached to
the other end. When the vibrator is energized, the types of
waves generated in the wire are A Stationary and transverse
B. Progressive and transverse C. Stationary and longitudinal
D. Progressive and longitudinal. (2000:Q17)

A Iravelling wave moving from left to right has an amplitude
of 0.15m, a frequency of 550Hz and a wavelength of 0.01m.
The equation destribing the wave is A y= 0.15 sin200= (x - 5.5t)
B. y=0.15 sinx(0.01x - 5.5t) C. y= 0.15 sin5.5x(x — 200t)
D. y= 0.15 sinx(550 x — 0.01t) (2000:Q23)

reflected from a vertical wall. At what destance from the wall does
the wave have an antidote? A. 2m B.4m C 1m D. 3m (2001:Q17)
Vibration in a stretched spring cannot be polarized because
they are A. transverse waves B. mechanical waves C. stationary
waves D. longitudinal waves. (2002:Q24)

The property that is propagated in a travelling wave is A. amplitude
B. energy C wavelength D. frequency (2002:Q26)
Which of the following is a characteristic of stationary waves?
A The antinode is a point of minimum displacement. B. The
distance between twao successive nodes is one wavelength,
C. They are formed by two identical waves travelling in opposite
direchions. D. They can be transverse or longitudinal (2002:Q27)
Transverse waves can be distinguished from longitudinal waves
using the charadtenstics of A. diffraction. B. polarization.

I -Waveldngth 11. Médium of propagetion, T11. wau,
4‘.3 ..,‘;‘F%.w* Frequency V. Energy. Which o,flh‘:m
" ablave ‘are.uséd for chafatterizing Yaves? A.1, Y ang y
o gL VandV C.land IV DI, 1L and IV (209%Q40)
ST The frequency of the w

L.

’ -

l -

) " in the diagram abawg s’
- QPSR F gy A 108 0 -

C. 157Hz 0., 0 251y
7w, v (2006:Q34) .

45. A'progréssive viave equation is represertted by y = 3 g,
(150 pt - px/4). If the-phase difference of a progressive
wave is 457, the value of x in the equation is - A 3¢m,
B . 4 c m(2000:Q36) ¢

I. They should be identical II. They should originate from
the same source. IIL. They should be coherent. TV They
should be monochromatic. From the statements above,
the conditions for two waves to interfere are A. I, IIf
and IVonly. B.T,1I, Ul and IV. C.T, II and Ifi only. D. J,
III and IV only. (2007:Q4)

The phenomenon of light bending round an obstade is
A. reflection B. polarization C. refraction D. diffraction
(2007:Q8)

Given the progressive wave equation y = Ssin{2000 xt-
0.4x), calculate the wavelength A. 12.4m. B. 15.7m
C. 17.5m D. 18.em. (2008:Q26)

The above figure shows the motion of a progressive wave
along a string. The particle motion of the medium is in
the direction A. parallel to OX. B. paraliel to OY. C. 60°
to OX D. 60° to QY. (2008:Q27)

The fundamental property of a propagating wave which
depends only on the source and not the medium of
propagation is the A. wavelength B. harmonics

C. frequency D. velocity (2008:Q28)

The wave phenomenon demonstrated
=i

in the diagram is A. reflection.

==—B.deflection. C. diffraction.

D. refraction. (2009:Q26)

If a light wave has a wavelength of S00mm in air, what is
th e tre q @ ‘# B60x 1t
C60x10Hz D.2.5x 101z [c = 3 x 10°ms?] (2009:Q30)
The wavelength of a wave travelling with a velodty of
420ms* is 42m. What is its period? A. 1.0s B. 0.1s
C.05sD. 1.2s (2010:Q24)
Which of the following types of waves need a medium
for preparation? A. Radio waves. B. X-rays C. Sound
waves. D, Light waves. (2011:Q21)
The equation of a wave travelling in a horizontal direction
is expressed as y = 15sin2/5(60t - x). What is its wave
length? A. 60m B. 15m C. 5m D. 2m (2012:Q26)
From the diagram below, if
the particle F is at a distance
X from O to the right, the
phase of the vibration will be
different from that at O by
AZX B ZX ¢ A D A (2012:Q27)
A wave that travels through stretched strings Is known
as A. electromagnetic wave. B. micro wave C. mechanical
wave. D. seismic wave (2013:Q25)
A transverse wave and a longitudinal wave traveliing In
the same direction In a medium differ essentially in their
A. frequency. B. amplitude C. direction of vibration of
the particles of the medium. D. period of vibration of the
particles of the medium, (2013:Q26)
The distance between two sucressive drests of a weve i 1507
and the velogty 300ms!. Calaiate the frequency. A, 45 x 10A€
B 20x 10Hz C45x10Hz D. 2.0 x 10tz (2014:Q26)

46,

47.
48.

49.

50.

51.

52.

]
53.

54,

55.

e 74 WA
o}—i‘- N/ o ety

A

56.

57.

58.

59.

C reflection. D. refracion (2004:Q31)

60. Which of the following waves is both transverse and

RN
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61.

63.

1C.

2A.

3C.
4D.

SE.

6C.

7C.

8C.

9E.

10D

HAV=fr — A =¥=

1A 3 = ¥ = 20x10° _ 24107m = 2cm

| Mﬁ:dﬂ- Qlavsehikan

mechanical? A, Sound waves, B. Radi
Wwaves. ;J&‘Xﬂ;a\lfls. (2015:Q37). PREIVEIER 8 Wate‘r
hich of the following is not a

s A, Polaization B. Refraction €. bifaca T U

D..Intartérence (2016:Q24) = - | v AP

Wwhat is the of a stationary: frequency

. and.velocty AMs? A'0.5m B. 0.2m €. E‘E"ﬁ gzm (mw:-y

If the speed of light is 3 x 10°ms, calculate the frequency

of the light if the wavelength is 7.80 x 107m A, 3.444 x 10"Hz

B. 3.846 x 10Hz C 2.889 x 10™Hz D. 3.526 x 10Hz (2018:Q37)
CHAPTER 18 ANSWERS

Conditions for forming stationary wave

i. Two progressive waves and involved

1. The wares are in opposite directions

n. Waves of equal amplitude and frequency and wavelength -

identical wares

NOTE: Stationary wave = standing wave

Sound waves and others of its type are thus referred to as

mechanical ware as they require a material medium for propagation.

NOTE:

1. Electromagnetic waves on the other hand require no

medium and there include the components of the entire

electromagnetic spectrum.

The infra red portion of the sum’s electromagnetic spectrum

gives us heat radiant heat is an electromagnetic wave.

Sound waves, water waves, waves in strings are all

mechanical waves.

V = fi —» 360 = 60f —» f=6Hz—>T=-}~=%=o.166...

One wavelength as the distance between two successive
crests or troughs.

2.

3.

Point A,B,C and D form a wavefront because they
are in the same state of disturbance.

A transverse wave travels perpendicularly to the direction of
its own vibration while the direction of propagation of a
longitudinal is parallel to the direction of vibration of the medium
in which it travels.

T=025— Butf= 4 = gly = 5Hz
NOTES:
1. Period T, is the time taken to make one complete cycle or
T=L (in seconds) where t = time taken n = no of cydes
2. Frequency f, is the no of cycle made in a unit time
f = & (cycle/s or Hz); Hence f = LorT= 3
Interference is a super position of 2 identical waves travelling
in same direction
In fact, both are transverse waves hence exhibit all the
properties of a wave (i) reflection (ii) refraction (iii) diffraction
(iv) interference and (v) plane polarization. _
NOTE: A longitudinal wave cannot be plane polarized.
See Q9

3x10 = = 375m

3
800 x 10

f 10 .
But 5. = 2 x distance between 2 adjacent nodes
Distance between adjacent nodes = —%- = lam

NOTES:
1. For a progressive wave, tWo crests or troughs make one

2. For a stationary wavé, 3nodes make oneé wweienm
or distance betweert 2adjacent nodes Is one half the

waveléngth.
g e LIS ¥ - P : &
130, 12" E 't a ﬁgb% = 7.5 % 104Mz

14D, V = f3 =2 £3 x 107, = 0:6m
15C. A = 100m — V = 25ms’ — f = 4 =

T= } = G-‘Ii—s- = 4s
Since two crests make one wavelength the time interval
between their arrivals Is the period.

16A. Do you know that the distance betvieen two successive
crests or troughs only gives the magnitude of the
wavelength but not the number of vavelength traveled?
Do you know how to count the number of wavelength
from the origin?
Now, distance by x: S, = 1 x 3 ; by y: S,=21p X &,
5,=S, .A=3 but the two waves trave! same distance

5,= S, at equal time interval L.
wV, =V, =fa =i

Substituting for &, froma, = 33 :
2

¥

-

23

160 ~ 0.25H

fx5x

LR S

fa

Ty
f= %f_ = 5x30=75Hz

NOTE: You can work faster by noting that since it has
shorter wavelength, it will definitely have higher frequency
fa-t or f= & where k = velocity

If 3,2, = 2:5 then f,f, = 5:2 —» f, = 3-x 30 = 75Hz

17D. See Q9

188. 3 = 2 x distance between nodes
2 =2x045=09m — V=1fi = 60x 09
V = 54ms* )

19C. Note that in a longitudinal wave compressions and
rarefactions correspond respectively to the crests and
troughs of a transverse wave. Therefore, adjacent
rarefaction and compression have a distance of 1,2
between them: A = 2 x 0.17 = 0.34m

. _ 340 _
Butf =¥ = 344 = 1000Hz
Velacity in space
Mg = Veloc% n giass ButV = fi
A, = 3.333 x 10%m
NOTES:
1. When a wave travels from one medium to another,

it velocity changes because it experiences a change
in wavelength (1) whilie its frequency (f) remains

20D.

constant.
2. n, means refractive index of glass with respect to
free space while gns means... n. = ?lt

21C. Now see Q20
22A. (A) —» All waves are disturbances transfering energy
from one point to another.
(B) —» Sound needs a medium, light doesnt.
(C) —» Light is transverse, sound is longitudinal.
(D) =V, = 3 10'Msy V= 330ms™?
23D, y=0.005sin={" £x - 2000 = 0.005sin(0.57x - 200xt)...(1)

wavelength.

But standard wave equation is
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Scanned by CamScanner

-



Jumb Series Remix -~ Past Questions and Answers on Phyg,

y=A sinEF-wﬂ ory=aA sin[z%x_-‘nl'ﬂ (i)
as = 2nf Comparing (i) and (i) = 0.57x — 2 =0.5

A= (ﬁ =4m Also 2=ft = 2002t and f = 100Hz

ButV=fA — V=100x4 = 400ms!

See chapter 19

Infrared waves are part of the electromagnetic spectrum-
no medium necessary for propagation.

Distance travelled by wave is twice the distance between
the antenna and craft.

2X=Vt— =3x10*x4x 10°—» x = 6 x 10°M = 6 x 10°%km
The amplitude A is the maximum displacement of particles
from equilibrium position. Compare with wave equation:

y = A sinRX_of = 0.3 sin[0.5%-t] —» A = 0.3cm
See Q9

240D,
25D.
26A.

27D.

28D.

29B. All radio signals (electromagnetic) have the same speed
V=FA, =FA, — 1000 x 10’ x 2 = 200 x 10° x 1500
— A, =300m

30B. See Q22

31B. Properties of all waves
32C. Interference is constructive if crest meets crest, trough meet

trough as seen here to produce a higher disturbance of higher
amplitude.

NOTE: If arests meets troughs, the waves interfere destructively,
produding zero resultant disturbances of lower amplitude.
33C. Compare with wave equation:

y = A sin[2p—ot] = 0.25 x 107 sin(500t - 0.025x)
= 500t = 500rads*
34D. 3% = 03 —» A= 0.am but f = - = 3310 = 3¢ 10mg*
35D. Conditions for interference:
I. same frequency ii. same amplitude
iii. same wavelength iv. same direction
36A. Waves in wire (string) is mechanicl and transverse wave

and its fixed end is an obstade that produces waves in
opposite direction to the ones produced by the vibrator to

generate a standing wave.
~Y=Asin zrrl:{--fﬂ

37A.1fy = A sin[2px - of]

y = 0.05 sin 2x[g%7-55%] v = 0.05 sin 2x[100x - 550
y = 0.05 sin 2007 x - 5.5

A A r=Y¥=32-
e — _,%wau From the duagram above
3BCJ§ ! » = nx=2=1m
NOTES: 1. A = 3nodes, 2. A = Antinode; N = node

39C. Since a string can only be stretched by attaching it to an
obstacle, it always generates stationery waves which cannof]
be polarised
NOTE: Vibrations in stretched string are transverse waves
but cannot be polarised for the reason adduced above
408, See Q22
41C. See Q1
NOTES:
1. A stationary waves arises from reflection of a wave and all
waves can be reflected.
2. Option (D) is a fact but it Is not the expected answer here.

3. The antinode (A) is a point of maximum displacement

while the node is a point of no displacement,
4, Two nodes are 1; A apart
42B. See Qs 9 and 28
43D, Others are amplitude and period.
44D. One cycle akes 4s

=dsandf=4 =1 =0.25m
45D. Comparing wave equation:
IX = 296 — Mx=8ax —» A =8m

But phase difference is sin 45% = 22 x = 0.89x1cm "

.4

Alternatively; Phase difference = 4

If 180° = nrad then 45° = Z-rad

—4- — X-Tx-;--r x-lcn(asba‘aq?
1 —» Identical waves: same wavelength,amplitude and fmpn,
II —» Different sources 2
III — The waves generated by the two sources mogt
be identical and in phase or have constant phase differencs
IV — Monochromatic means the waves are of 2 singfe
wavelength
47D. Diffraction, a property of all waves, occurs when the
wavelength of the wave itself is longer than the gap
between the obstades and the wave spreads out with
dircular wavefront after escaping from the gap.

46A.

48B. 20 = 0.4x —»)= 2% = 2X212 oo 1571m
49B. Direction of propagation is parallel to OX which in term i

perpendicular to the parallels of OY - a transverse wave.
50C. A vibrating source has a fundamental frequency (f) but
when it moves from one medium to another; its

wavelength changes hence its velodty since V = ﬁ.

NOTE: The harmonics of this frequency ag;h
the frequency itself and they are f_, etc w.-
chapter 19 for detils.

51C. Now see Q47

P '
52. = 522 * X 0%z 4
53B. f 1 Q"% But'r

S4C. Sound is a mectemica| G_me
55. Rewrite asy =5sin .

Comparing M\qéqmm
2nx = zg" X Sm

(I - .

o
56A. Culledfrommewavgmﬁm y: AslnEl
57C. Seerzanazs W I A
58C. See Q6 )

59. -2xd.s;énuebetwemzm.
1. 2 x 15 =-30cm = 0.3m

= ‘e

But f= ¥ = 30 - 1000H; (No option was right)’
60C. See Q2
61A. Only transverse wave can be plane-polarized
62B. A = ¥ = 0.2m
638 =+ = —13“05
B T 78x10
CHAPTER 19

SOUND WAVES: PROPAGATION AND CHARACI'ERJSHCS 2
1. A guitar string Is 75cm long. The wavelength of it
fundamental note is A. 7Scm B, 150cm C. 32.5cm
D. 112.5cm E. 50cm. (1978:Q39)
2. Two bays are communicating with each other by stretdwg
a string passing through a hole punched in the bottom
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10.

11.

12.

13,

14,

(dedara Samuel Olaosebikan

cach of two tin cans. The physical principle employed Is that
sound travels A, mainly through air B. fainter in stretched
string C. faster through gases than jn solids and liquids .
D. with greater ease through a string than in‘air” E. none of
thea b o «v*(1978:Q40)s

A herdsman yelling out to fellow herdsman heard his voice of
reflected by a cliff 4s later. What is the velocity of sound In air
if the cliff is 680m away? A. 170ms! B. 136ms' C. 340ms?
D. 680ms' E. 510ms!' (1978:Q41)

In a resonance tube experiment which is Hlustrated in the

figure velocity of sound in air Is 327.68m/s, the
™ frequency of the tuning fork used in therefore
A. 128Hz B. 256Hz C. 512Hz D. 768Hz

E. 1024Hz (1979:Q23)

Which of the following statements is true? The frequency of a
vibrating string is A. proportional to its length B. inversely proportional
to the tension within it C. proportional to the aptitude of vibration
D. inversely proportional to its cross-section E. proportional to the
square root of the tension within it. (1979:Q37)

Suppose a car travelling at a uniform speed, sounds its horn
at point Y while moving towards X in the above figure. Assuming
there is no wind, which of the following observations is correct?
A. The man at point X will receive a lower pitch B. The driver
at point Y will receive a lower pitch C. The man at point Z will
receive a lower pitch D. The pitch will be the same at points
X and Z E. None of the above (1980:Q5)

Which of the following statements about sound is NOT true?
A. Sound is a longitudinal wave B. Sound can be reflected
and refracted like light C. Sound travels through a vacuum
D. Sound moves faster in a steel wire than in air E. Sound
can only be produced by vibrating objects. (1980:Q34)

If a source of sound is moving, a stationary listener will hear
a sound of different frequency. This is called A. Doppler effect
B. resonance C. ultra sound D. diffraction of sound E. rarefaction
(1981:Q8)

All of the following frequencies are overtones of 320Hz EXCEPT
A.960Hz B.640Hz C. 520Hz D. 1280Hz E. 1600Hz (1981:Q24)
The quality (timbre) of sound depends on A. amplitude

B. frequency C. harmonics D. velodty E. wavelength (1981:Q38)
The echo of a sounder from the bottom of an ocean is heard
2.5 seconds later. If the speed of sound in water 1 400ms?,
the depth of the ocean is A. 1 750m B. 3 500m C. 1 400m
D. 2 800m E. 2 100m (1982:Q6)

In a resonance tube experiment in the figure below the

03m

frequency of the tuning fork is 750Hz and the
resonating length of the air column is 0.3m as
s h 0 w n . X
B. 225ms* C. 300ms* D. 53 x 10"°ms™
E. 2 500ms* (1982:Q47)

In a resonance tube experiment, a tube of fixed length is closed at

one end and several tuning forks of increasing frequency used
to obtzin resonance at the open end, If the tuning fork with
the lowest frequency which gave resonance had a frequency
f, and the next turning fork to give resonance had a frequency
f,findtheratio f/ f.A.88.3C.2D. "% E.1/3 (1983:Q1)
A ship traveling towards a cliff receives the echo of its whistle
after 3.5 seconds. A short while later, it receives the echo
after 2.5 seconds. If the speed of sound in air under the
prevailing conditions is 250ms*, how much closer is the ship
to the cliff? A. 10m B. 125m C. 175m D. 350m E. 1,000m
(1983:Q10)

+ Which of the following is NOT correct? I. The pitch of a sound

note depends on the frequency of vibrations. I1. The intensity
of a sound note is ;1. ~oruonal to the amplitude of vibrations.

I11. Beats are produce . by twa sources of sound because one

h
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16.

17.

18,

19.

20.

21.

22.

23.

24,

25.

26.

27.
28,

wave is travelling faster than the other, V. When two
sources of sound of frequencies 500Hz and 502Hz are
sounded together, a beat frequency of 2Hz is observed.
V. The first harmonic of a note has double the frequency
of the fundamental note. A. [ and If B. II and III C. [ and
ID. Iland IVE. IV and V. (1983:Q11)

When vibration occurs in an air column, the distance
between a node and an antinode is equal to A. One-
quarter of the wavelength B. One-half of the wavelength
C. The wavelength D. Twice the wavelength E. Four-
times the wavelength, (1984:Q14)

Which of the following statements is (are) NOT correct?
1.Pressure changes do not affect the speed of sound in
air 1. The veloaty of sound increases with temperature
111, The quantity of a note depends only on its frequency.
A. 1 only B. 11 only C. 11T onfy D. 1 and III only E. IT and III
only. (1984:Q15)

Of two identical turning forks with natural frequency 256
Hz, one is loaded so that 4 beats per second are heard
when they are sounded together. What is the frequency
of the loaded turning fork? A. 260Hz B. 252Hz C. 248Hz
D. 264Hz E. 258Hz (1984:Q16)

In order to find the depth of the sea. A ship sends out a
sound wave and receives an echo after one second. If
the velocity of sound in water is 1500m/s, what is the
depth of the sea? A. 0.75km B. 1.50km C. 2.20km

D. 3.00km E. 3.75km (1985:Q27)

When a sound wave passes from air into water its

A. Speed and frequency increase but its wavelength
remains the same. B. Speed and wavelength increase but
its frequency remains the same C. Speed decreases.

D. Speed remains the same but its frequency and
wavelength change. E. Speed increases but its frequency
and wavelength decrease. (1985:Q28)

If the fundamental frequency of a closed pipe organ on
a day when the speed of sound is 340ms* is 170Hz, then
the length of the pipe is A. 50am B. 70an C 100am

D. 150cm E. 200cm  (1985:Q29)

Which of the following is true of sound? A. Sound travels
faster in air at 20°C that at 30°C. B. The frequency of a
given sound wave changes when it crosses the boundary
separating two media. C. The wavelength of a given sound
wave in air decreases == the temperature increases.

D. Sound waves cannat be reflected. (1986:Q26)

|

H

|

A wave of frequency 10Hz forms a stationary wave
pattern in a medium where the velogty is 20cms?. the
distance between adjacent nodes is A. 1.0an B. 1.5am
C. 2.0cm D. 5.0cm (1986:Q34)
In the figure below a resonance tube experiment is
i—L— performed using one tuming fork. As the
water level is lowered the first resonance
lk is obtained when the length of the air
column U = /4. The second resonance is
obtained when | equals A. /2 B. 32/4 C x
D. 3:/2.  (1986:Q35)
Which of the following Is true of the loudness of sound?
It A. Depends on the square of the amplitude of the
vibrating body. B. Is proportional to the distance of the
observer from the source of the sound. C. Is greatest in
vV a8 ¢ u_ u m D (1986:Q36)
A man clapping his hands at regular intervals observes
that the echo of a clap coinades with the next clap. 1f
the reflecting cliff is 160m away and the speed of sound
is 320ms?, what Is the frequency of the clapping?
A. 1Hz B. 2Hz C. 4Hz D. 8Hz. (1986:Q37)
The wibration of an air caumn produces the sgund in the
A. Piano B. Guttar C Fiute D. School hand bell (1986:Q38)
Which of the following instruments has a pure tone?
A. Guitar B Vibrating sting C, Tuming fork D. Siren
(1987:Q29)
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29.

30.

31.

32.

33.

34.

35. Th

36.

37.

38.

39.

40.

41.

42.

43.

45.

ve of another note if it has A. A frequency
46,!:!\:(:&"?:3:50?31??& note B. Freauencv half that of the First

The lowest note emitted by a stretched string has a frequency
of 40Hz. How many overtones are there between 40Hz and
150Hz? A. 1 B, 2 C. 3 D. 4. (1987:Q30) )

When the length | of a piece of wire under constant tension
is varied, the relationship of the frequency of vibration f with

LisA. fal B.fu'é C fa\T  D.fal (1987:q31)

Which of the following media allow the transmission of sound
waves through them? I. Air I1. Liquids III, Solids A. [ and II only
B.Tand Il only C. IT and III only D.1, ITand I, (1988:Q21)
A piano wire 0.5m long has a total mass of 0.01kg and Is
stretched with a tension of BOON. Calculate the frequency of the
wire when it sounds its fundamental note, A. 200Hz B, 100Hz
C. 4Hz D. 2Hz. (1988:Q24)
A note is called an octave of another note when A, Its
frequency Is twice that of the first note B. Its frequency Is
half that of the first note C. The notes have the same
fundamental frequency D. Its
the first note, (1988:Q25)
Which of the following factors affects the speed of sound in
air? I Temperature II Pressure III Frequency. A. I only B. 1I
only C. T and I1 only D. II and III only. (1988:Q26)

€ speed of sound in air at sea-level is 340ms while that

periodic time Is twice that of

of light is 300,000kms" . How far (to the nearest metre)
from the center of thunderstorm is an observer who hears a
thunder 2s after a lightning flash? A. 170m B. 340m C. 600m
D. 680m. (1988:Q27) ‘
Aslight loading of a turning fork has the effect of A. Decreasing
its amplitude B. Increasing its amplitude C. Decreasing its
frequency D. Increasing its frequency (1988:Q28)
Two strings of the same length and under the same tension
give notes of frequencies in the ratio 4:1. The masses of the
strings are in the corresponding ratio of A. 2:1 B. 1:2 C. 1:4
D. 1:16 (1988:Q29) ' i
The air column as shown in the figure above is set into vibration
——— by the tuming fork. In this state of resonance,
the waves in the air column will be A, Stationary
and transverse B, Stationary and longitudinal
C. Progressive and transverse D. Progressive and
longitudinal. (1989:Q20)
When the tension in a sonometer wire is doubled, the waves
in the air column willbe A. 1/JZ B. . C. JZ D. 2 (1989:Q21)
In which of the following diagrams is the length of the tube
equal to one wavelength?e air column will be
ra B. C. D.
A INZB. %2 C VZD.2 M M Eﬂ Eﬂ (1989:Q21)
In a resonance tube experiment, the effective length of the
ar column for the first resonance is 20cm when set into
vibration by a tuning fork of frequency 480Hz. Neglecting
end effect, the velocity of sound in air is A. 96Hz B. 255Hz
C. 340Hz D. 384Hz (1990:Q31)
An organ pipe closed at one end is 80cm long. Determine
the frequency of the fundamental note assuming that the
speed of sound in air is 340ms*. A, 106Hz B. 213Hz
C. 318Hz D. 425Hz (1990:Q32)
Two tuning forks of frequendes 256Hz and 260Hz are sounded
close to each other. What is the frequency of the beats
produced? A. 2Hz B. 4Hz C. 8Hz D. 258Hz (1991:Q30)
A man hears his echo from a nearby hill 2s after he shouted.
If the frequency of his voice is 260 Hz and the wavelength
is 1.29m, how far away is the hill? A, 330.0m B. 335.4m
C. 660.0m D. 670.8m (1991:Q31) . _
When the bottom tip of a vibrating turning fork held in
contact with a wooden bax, a louder sound is heard. This
phenomena is known as A. Beats B. Echoing C. Resonance
D. Reverberation (1991:Q32)

47.

Use

49.

50.

51.

52.

53.

54,

55.

58.

64

. The pitch of an acoustic device

57.

59.

60.

61.

note C. The same frequency as the first one D. A mﬂ‘f
eight times that of the first note. (1992:Q22) f
What Is the frequency of the sound made by a siren ;
having a disc with 32 holes and making 25 revolutiong pey
second? A. B0Hz B. 600Hz C. 800Hz D. 1600H? (1992:Qm :
the figure below which shows a stationary

48. The relationship betwee
and the wavelength * of t |

stationary wave isA. 2L = 2 g (

LCU=2/3D. 4l=32 (1993=Q20)
Determine the distance between the consecutive antj
XX if the wavelength is 66cm. A. 15cm B. 30cm C, 60cm
D. 120cm (1993:Q21)
The fundamental frequency of vibration (f) of a wire 5
measured as a function of the tension (T) in the wirs,

Wdﬂnﬂaﬂgmaﬁ;ﬂﬂywﬁh@-

Ar By Cr D.¢ ;
l{ ] ‘/ K (1993:Q24)
T T T

T

The sound from a source traveled to the bottom of the
sea and the echo was heard 4s later. If the speed of
sound in seawater is 1 500ms?, the depth of the sea ig
A. 6 000m B. 3 000m C. 1 500m D. 375m (1994:Q29)
The fundamental frequency of vibration of a sonometer
wire may be halved by A. Doubling the length of the wire
B. Doubling the mass of the wire C. Reducing the tension by b
D. Redudng the absolute temperature by half (1994:Q30)

A pipe of length 45cm is closed at one end. Calculate the
fundamental frequency of the sound wave generated in
the pipe if the velocity of sound in air is 360ms"

end corrections). A. 5.5Hz B. 148.5 Hz C. 200.0Hz

D. 550.0Hz (1994:Q31)

The note produced by a stretched string has a
fundamental frequency of 400Hz. If the length of the
string is doubled while the tension in the string is increased
by a factor of 4, the frequency is A. 200Hz B. 400Hz
C. 800Hz D. 1600Hz (1994:Q32)

Which of the diagrams below represents the second
overtone of a vibrating string fixed at both ends?

BN INEED CHEEEN NEEEEN

(1995:Q30)

ina closed tube to answer question 48 and 49

A

ce £an be increased by
frequency B. Increasing the amplitude

C. Decreasing the loudness D. Decreasing the intensty.

(1995:Q31) e e

Under constant tension and constant mass perun *
length, the note produced by a plucked string is S00Hz
when the length of the string is 0.90m. At what length -
isthe frequency 150Hz?A. 3m B.4m C. 5mD.6m (1997:Q29)
If the load at the end of a sonometer wire is immersed in

a bucket of water, the original fundamental frequency of
the wire could be restored by A. decreasing the length
of the wire B. increasing the length of the wire

C. Increasing the mass per unit of the wire D. changing
the temperature of the water. (1997:Q32)

The physical properties of sound waves can best be
described by A. Reflection and diffraction B. Polarization
and reflection C. Polarization and diffraction D. Polarization
and refraction (1998:Q24)

The velocity of a sound wave at 27°C is 360ms™. “smi‘\
velodty at 127°C is A. 120[ms? B, 240ms* C. 203"
D. 720[3ms* (1998:Q25) .
In a dosed organ pipe producing a musical note, an 3“"“'{7
will always be produced at A. the closed end B. ﬁ"_&ﬁ
end C. the middie D. All the parts of the oioe. (1998 %

i
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02. A steel wire of length 0.50m is stretched between two fi 82. The fundamental frequency of a plucked wir
pomts‘ and its .mndamenml frequency is 200Hz, The gpeed ufntgzd tension of 400N 15 250Hr;c_yWhen %‘56 lfgq:mec; ?: ik
wave in the wire is A. 100ms* B. 120ms’' C. 200ms® 0. 250ms! changed to 500Hz at constant length, the tension 15
(1998:Q27) A. 40N. B. 160M. C. 400H. U. 1600W. (2007:Q2)

63. In a resonance tube experiment, if the fundamental frequency 83. In a large telecommunications auditorium, perforated
of the vibrating air column is 280Hz, the frequency of the third ahsorbent materials are used to line the ceiling =0 as to
overtones is A. 70Hz B. 840Hz C. 1120Hz D. 1960tz (1998:Q28) A. reduce the reverberation of scund in the hall B. reduce

64. The lowest note emitted by a stretched string has a frequency the height of the ceiling from the floor. C. increase the
of 40Hz. How many overtones are their between 40Hz and reverberation of sound in the hall. D. increase the
180Hz? A. 4 B.3C.2D. 1 (1999:Q19) amount of écha in the hall.  (2007:Q7)

65. 1t a sound wave goes from a cold-air region to a hot-arr region, 84, When the length of a vibrating string 15 reduced by one-
its wavelength A. Increase B, Decrease C. Decrcase then third, its frequency becomes A, three times its former
increase D. Remain constant  (1999:Q21) value, B. twice its former vaiue C. one-thied of its former

66. A sonometer wire is vibrating at frequency f,. If the tension value. D. one-sizth of its former value. (2008:Q29)
in the wire 1s doubled while the length and the mass per unit 85. Metal cables are used 25 telephone wires because
length are kept constant, the new frequency of vibration Is A. they are cheap. B. they are sourced locally C. the
A.fJ2B.2f, C.fJJI D.fJ3 (2000:Q18) speed gf sound in them 15 very low D. the speed of

67. A transverse wave is applied to a string whose mass per unit| g¢ souqd o s vfry [hgh (2009:028)
is 3 x 107kgm™. If the string is under a tension of 12N, the ' Mus'mal Instruments playg e ane o
speed of propagation of the wave is A. 40ms? B 301;15" distinguished from one ancther owing 0 B decrener
C. 20ms! D.5ms (2000:Q24) : d in their A qualty, B. pitch. C. intenstty. D. Joudness.

68. Find the frequencies of the first three harmonics of a piano c’:;‘s':al 'mstruments ploying i Soene Aote can be

, ) : guished from one ancther owing to the differences
string of length 1.5m, if the velocity of the waves on the in their A. quality. B.pitch. C. intensty. D. loudnes
string is 120ms*. A. 40Hz, B0Hz, 120Hz B. 80Hz, 160Hz, (2009;@;} E (SRR S =
240z C_ 180Hz, 360Hz, 540Hz D. 360Hz, 180Hz, 90Hz (2001:Q12) | g7, The sound of an electric bell dies down slowdy when air

69. A string is fastened tightly between two walls 24cm apart. is slowly pumped out from a bottle because A sound
The wavelength of the second overtone is A. 24cm cannot pass through the bottle B. cound can pass
B. 16cm C. 12am D. ch (ZOPI:QIB) through a vacuum C. sound needs a material medium.

70. I Temperature. IL Density of air molecules. ITL Pressure. D. the wavelength of sound becomes greater in the
IV. Pitch. Which of the above will affect the velocity of bottle. (2010:Q25)
and IV only. D.1and I only. (2002:Q13) time. This phenomenoFl is referred to as A. refraction

71. The phenomenon that makes sound persist when its source of sound B. reverberation C. superposition D. diffracton
has been removed is known as A. rarefaction B. acoustic of sound. (2010:Q26)
vibration C. reverberation - D. echo. (2002:Q15) 89. The velocity of sound in air at 16°C is 340ms*. What will

72. If tension is maintained on a stretched string of length 0.6m, it be when the pressure is doubled and its temperature
such that its fundamental frequency of 220Hz is excited, raised t 127°C? A 4 000ms® B, 160 000ms* C. 8 000ms*
determine the velocity of the transverse wave in the string. D.400ms* (2010:Q27)

A. 66ms! B. 132ms* C. 264ms? D. 528ms™* (2002:Q29) 90. A length of wire has a frequency of 255Hz when

73. A tuning fork of frequency 340Hz is vibrated just above a stretched by a force of 225N. If the force inqreases to
cylindrical tube of height 1.2m. If water is slowly poured into 324N, what is the new frequency of vibration? (2011:Q26)
the tube, at what maximum height will resonance occur? | 91, A cannon is fired from town X. After how long is the
A. 0.95m B.0.60m C.0.50m D. 0.45m [speed of sound in sound heard at a town Y 4.95 km away? A 12s B. 155 C. 30s
air = 340ms?] (2003:Q15) ‘ D. 10s [vedodity of sound in arr = 330ms?] (2011:Q31)

74, An open pipe dosed at one end produces s first fundamental note.| g3 Which of the following factors will affect the velocty of
If the velocity of sound in air is v and I the length of the pipe, sound? A. An increase in the pitch of the sound. B. An
the frequency of the note is A. 2v/L B. v/5L C. v/4L D.v/2L increase in the loudness of the sound  C. Wind travelling
(2003:Q18) in the same direction of the sound the D. A change in the

75. Given that Young’s modulus for aluminium is 7.0 x 10""Nm? atmospheric pressure constant temperature (2012:Q28)
and density is 2.7 x 10°kgm?, find the speed of the sound | 93, The characteristic of a vibration that determines its

if a soiid bar is struck at one end with a hammer. A 5.1 X intensity is the A. frequent B. overtone C. wavelength
10°ms? B. 4.2 10°ms* C. 3.6 x 10°ms? D.2.8x 10°ms* (2003:Q19) D. amplitude.  (2012:Q29)

76. If the distance from 2 point source of sound is doubled, by | 94, What is the velocity of sound at 100°C if the velocity of
what factor does the intensity decrease? A. 4.00 B. 2,00 sound at 0°C is 340ms™*? A. 497m" B. 440m™*
C.0.50 D.0.25 (2003:Q24) C. 397m* D. 240m™* (2013:Q27)

77. In which of the following material media would sound travel| 95, If a sonometer has fundamental frequency of 450Hz,
fastest? A. water B.oil C. metal D. gas (2004:Q4) what is the frequency of the fifth overtone? A. 2700Hz.

78. The pitch of a sound note depends on A, timbre. B. harmonics. B. 456Hz. C. 444Hz. D. 75Hz. (2013:Q28)

C. quality. D. frequency. (2004:Q9) 96. A boy receives the echo of his dlap reflected by a nearby

79. Marching soldiers crossing a suspension bridge are usuajly hill 0.8s later. How far is he from the hill? A. 528m
advised to break their steps to avoid damaging the bridge B. 66m C. 36m D. 264m [speed of sound in air =
owing to A, swinging. B. vibration. C. oscillation. 340ms? (2014:Q27)

D. resonance. (2005:Q35) : .

80. The velocity of sound in air will be doubled if its absolute The diagram above shows a stationary wave
temperature is A, doubled. B. halved. C. constant. L of wavelength 40cm in a closed tube. The
D. quadrupled. (2005:Q38) : 4 |97 -length L of the resonating air column is A, 40am

s1. The wavelength of the first overtoné of a note in a cloie;: . B. 10cm C.20cm D. 30cm (2014:Q28)
pipe of length 33cm is A. 44cm B. 33cm C. 22cm. D. l7cmj | :

v a3 ’
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98. A man hears his echo from a nearby hill 2s after he shouted.
If the frequency of his voice is 260Hz and the wavelength
1s 1.29m, how far away Is the hill? A. 330.0m B. 335.4m

C. 670.8m (2018:28)

CHAPTER 19
SOUND WAVES: PROPAGATION AND CHARACTERISTICS
1B. At fundamental frequency, the two ends are two adjacent

nodes o % =2X75 = 150cm
A NOTES:!
NQN 1. Two nodes or two antinodes are
A apart
2
—L=E—si
2. A node and an adjacent antinode are -%'- apart
3. The fixed ends of a string are always nodes.
4. At fundamental frequency, two nodes are recorded (above)
but at the subsequent overtones we record 3, 4, 5... nodes
O NN
\_’/\/

L — L -,1).—-4-0:,
2D. Generally for sound waves Voo™ Vieue™ Vs
3C. For a distance x, the sound wave travels twice of x hence

v= 2 (v=§) & v= 2x580 _ 340mst

4C. The distance shown is the distance between two adjacent nodes
and antinode which is -4 (see Q1) .. % =16 — 2 =64am

— _ _327.68
But f= - = <523

From fu =y I%

I f,a JT [Land M are constant]

.

f = 512Hz

SE

fy a —E— [T and M are constant]

1
. fa ﬁ [T and L are constant]

where f, = fundamental frequency; T = tension in spring (N)
L = Natural length of string (M); M = Mass per unit length (Kgm1)
NOTE: M here is not the absolute mass of string such that if the
absolute (real) mass of string is m then Mis M = % (Kgm™)
Doppler’s effect or principle states that an apparent change In
frequency of the wave motion should be observed when a
source of sound or light is moving. It follows that frequency
increases when one source of sound moves towards an
individual but decreases as it moves away. In all these, pitch is
a function of frequency and it changes proportionally. But the
diagram was not available here.

See chapter 18 BA. See Qb
Overtones are integral multiples of the fundam
f, such 2f, 3f, 4f..
NOTES:

7C.

SC. ental frequency

. 320 — 640, 960, 1280, 160Hz...

1. The frequencies produced above are called harmonics.

2. The fundamental frequency fo is itself a harmonic and
the first harmonic, of course.

3. Therefore 2fo, 3fo, Sfo... are 2nd, 3rd, 5th... harmonics
respectively.

4.

However, overtones begin with 2fo hence 2fo, 3fo, 4fo...

are 1st, 2nd, 3rd... overtones respectively.

10C. Quality is a characteristic note produced by a musical
instrument as opposed to another note of the same pitch
and loudness because the note is a blend of the fundamental
frequency and the overtones present (harmonics)

11A.x=+\12t— =%’35 =1 750m

12C. L = -}4‘— + 'ZL {You get the gist?); L = —3—, (compare Q4)

.'L=ﬂ

=4x933 — » =0.4m
Butv=f>=750x04 v= 30_0m1;‘I ‘
13B. In a close pipe, only odd harmonics are possible i.e 6

f, _ 36
W Shy e oo ¥ =7 =3
NOTES:

1. In the above the 3rd harmonic 3f; is the first overtone
2. In an open pipe, all harmonics (even and odd) are pr :
11B. "How much closer” Is the distance between its origina
and final positions.

Intial distance from cliff: x,=3§-=m§_3i = 437.5m

Final distance from cliff: x, = 230325 = 317 g

The ship is closer to chff by: x, - x, = 125m
I —» see Q6

II—» Intensity(loudness) is proportional to the square
of amplitude as [ a ~d-1~r andA a -é— orAla J,— lag

Where [ —» Intensity d = distance from sound source

and A = amplitude

[lI— Beats are produced because one wave interferes

with another of nearly equal frequency.

IV —» Beat frequency = f,- f, (if f,> f)

V —» The first harmonic is the fundamental frequency

itself. Therefore IT1 and V are wrong. No option was corregt

Now see Qs 1 and 4

I —» Pitch, loudness and pressure of the surrounding

air have no effect on velocity of sound.

II — In fact, the velocity of sound is proportional to

the square root of the absolute temperature

(ieinkevin not °C) — va [T

Il —» The quality of sound depends on the

and the background overtones present.

NOTES:

1. The velocity of sound also depends on the density
of the medium in which it travels - greatest in sofids
and lowest in gases Voia™Vigus™ Ve

2. Wind also affects velocity of sound in air - velogty is
higher if wind travels in the same direction and lower
in opposite direction,

Loadingdeoeassﬂmeﬁeqtaqofﬂmemhkmm

such that frequency = unloaded - lcaded = 256 - 254 = 4tk

x= = 15091 < 750m = 0.75km

Sound travels faster in water than air (liquid versus gas)
because its wavelength increases while its frequency
remains constant.
Veue>Vs, (502 Q17) — fA > _ a5 A >,
A=Y _ 340

f =170

15.

16A.
17C.

fmq@w

18B.

19A.
208.

21A. =5

At fundamental frequency f: L = A‘r
' 3, —» L,

=—‘24-=D.$'ﬂ=mn

=.?&‘.

fo > L = 5

(1st overtone)
Sf— L = % (2nd overtone)etc.

A—>Vao [T (seeQl7) B —» See Q0

C — X Increases since V increases with T.
D—» All waves can be reflected.

V = 200ms* = 0.2ms" but A = ¥ - Qﬂl; = 0.02m

22A,

23A.

L =2m  Two adjacent nodes are -%- apart (Q1)

». The nodes are 1cm apart.
24B. See Q1 25A. See Q15

4

26A. Time between two successive claps is equal to the time
taken for a sound wave to travel back and forth.

66
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But T = 2% = 360 oy I p T 48D. L= 3% —p 4L = 3¢

?r:’;“f::\m;dc:ﬁ; rm;es one cycle here hence period is 1s | 498 Distance between 2 antinodes = i). = i x 60 = 30cm
27C. ﬂgtTeE;a wind instrument 50C f = JX J’;{' fa [T or faT

1. V;;:T‘g’t;‘t’:*’*—’ flutes, trumpets, pipe organ, sa«ophones,| 518 x = Vzl - 1_.59%},1 = 3 000m

" R o, oyt g ot UM ophens, gonds, |52 fa b b opem fl o om =

3. Stringed instruments —» quitar, sonometer. pi ioli
. ar, , piano, violin etc.
28C. While the others produce a blend of the fundamental (requency

and the ove atu i
. damental"::l? ning fork when struick produces its | 53A, f o L., If L is doubled, f is halved If L is haived, f is

This when Is (, is 2(,, f, 15 31,

298. f, —» 2, —» 3f doubled.
40Hz —» 80Hz —» 120Hz —»150Hz A - =
30D. See Q5 54C. Atf, L=% . =4L=4x045 =18m
31D. Sound travels in them all but at different speeds - See Q17 Butf, = f = 380 —» f, = 200z
32A.P = A '—I— see Q5 L=0,5 =2 = [2f L.
o (see Q5) m T=800N M=0.01kaf ccp _LJI L EE L 1‘1:.
m _ 0.0 ILNM N2fL T,
M= = 38 = 00kKgmt . f, = ot [S00 Note that if L is doubled, m is also doubled hence m
[ = ) ) remains unchanged.
o = J40000 = 200Hz letL, = lunit; L, =2units; T,=1and T, =4
33A. A note of frequency f, is an upper octave of another of 2 xfx1 1 f
frequency f, such that their musical interval is given by 'z—ﬂjﬁ = |7{ - 3 = ‘} — 2, =2
f 1
I=—-=2 — . f=2forf:f,=21 - f, = f, = 400Hz
34A. S 2 -| 56C. (A) is the fundamental frequency and 1st harmonic.
A. See Q17 (B) is 2nd harmonic, 1st overtone e.tc. - See Q9

35D. Since light travels at this very high speed, the time taken for| 57A. Low frequency has low pitch; high frequency has high pitch
the flush to reach us is negligible hence it signifies the beginning freq plchs g hon

of the bravel of the thunder ciap (sound) s = vt = 340x 2 = 680m | 58A. & - —» . £, =fL, — 150, =500x050 —» L, = 3m
36C. See Q18 : 59B. Immersion of load causes apparent weight loss registed
as reduced tension(T) in the sonometer wire (Archimede’s

A, W . 1 _m
.t = [l - fa frwheren= g Principle - see chapter 11) since f & [T then reduced (T)
1 means reduced (f). In order to restore (f), the length
fo f (since Lis equal to both) $= [ ® ml W
‘ ! ofmewiremustbedecmasadsincefur
m m 1 J s g : .
% = |ﬁ‘ o= (_47) v mem, = 1:16 60A. Sound is a longitudinal wave hence cannot be polarised.
1 <
38B. Sound wave is longitudinal and the close end is an obstacle 61C. Va JT (seQ17) .. =V, =360ms'T, =27+ 273 = 300K
that causes sound wave to be reflected and from stationary 300 300
wave in the column. T, =127 + 23 = 400K .. N, = J70
o IL LI [.2_ - " (360 x 360 x 900
39C.faJT — —f:"'— T, —* —ff-— T = v,=\36°"§gg“°° = 240 [Tms
Y N SN SRR T ) N N | i i
40C. L= 4+ 5+ 5 =77 3 A 62B. Antinode ah;:ys at open end, node always at dose end
41D, At first resonance: L= & —» A =4x02=08m  [63CARL=F ~a=d =i =205~ 1m
_ _ But V = fA = 200 x 1 = 200ms*
Butv = fA = 480 x 0.8 = 384Hz 64D. Third overtone is the 7th harmonic in a reasonance tube
42A Atf: L = —fr LA =4l =4x0.8=32m as you remember that only odd harmonics are possible
f, 3f,, Sf, 7, Of
cf= ¥ o= 380 0525H, b3 oo 70, % . 314 overtone = 7 x 280 = 1960Hz
o * 3.2 Y overtanes
43B Beat frequency = 260 - 256 = 4Hz f,—2f, — 3f, — 4f,
448 v= f>» =260x129 = 335.4ms! 658. Compare Q23 Az BOM 120 160Mz
Butx= % = gL & ysem gt I\I;U&:S? (hV ufT::a:tt: :m:;gtgzo
) | a ere T - A
45C. The wooden box 1 in forced vibxabon and the fouder sound (higher|  11€7e2ses (1 TR k
armpitude) heard arises from the fact that the forang frequency off g5 £~ |0 fl=f..|T = L7
the fork coincides with the natural frequency of the box f. .

; ; i lke
46B The statement of this question is ambiguously worded un _ T =B . w=
in Q33. The "it” in the question refers to the first note, please,| 68C. f, = + = ?ﬁlﬁ ButatfiL=-5 - A=2

hence B but not A is our answer | _ _ |
A7C f No of Revelution x No of Discs  _ TNa otfl;emllﬁlgcc;x to of Discs _\ZIT - '%I' H‘_ V= I_M_ - |5 = 20ms:
= 7 TmeciRexl e of Reve
R 2 e 68A. The first harmenic is the fundamental frequency:

,,z]ﬁ.x32=800HZ
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698.

70D.
71C.

72C.

73A.

74C.

75A.

76A.

77C.
79D.

80D.

81A.

82D.

83A.

B6A.

87B.
888B.

89D,

90C.

q1B.

; v _ 120
Atf,L= 5 ., =2Lusingfo=57= %15

since all harmonics are possible than the 1st 3 harmonics are
40, 80 and 120Hz.
L= 3 (see Q1)
See Q17

= 40Hz

. ,2_'_ - _2_.3_25- = 16cm

A

0+ 273 = 273K; T, = 100°C = 373K; .

94C T, = 0°C =
- v: B -_I-L
v =30ms' »VEJT > VT T
- 373 = 397ms*
v, = 340 [573 39

gs5A. For a sonometer, all harmonics are possible

£ 2f,, 3, 4f , S.6f,

Reverberation is multiple echos a listener hears long after the o 2l T 77 sth avertone = 6 x 450 =2 700Hz
source ceases to produce sound while an echo is a single overtones

reflection of sound which dies off as soon as It returns to the —_— i o oxe 340 x 08 - y36m e
listener. SR E Ty

L=3 (atf) L =2x06  j=12m o78. L = 3 (Q12)_, L = 3x40 = 30m o,
= f = 220 X 1-2 v = 264m5-l . 260 X 1-29 % 2 - ) y
: damental fr fo when L = - 988 x = Y- = [t - SESEES = 3354m L. .
is i uency fo =
This is at fundamen equency 4 CHAPTER 20 )
Butx = ¥ =330 =1m L=4=025m LIGHT ENERGY. REFLECTIONS FROM PLANE SURFACES

But this is the part of cylinder not filled with water.
12-025 Height required = 120 - 0.25 = 0.95m

L=%or1=4L Butf = v

v ¥V
gl 2
Young's Modulus _ [7.0x 10" _ d

v=" Densty =J|27x10 ° Jzs9x10 3.
v = 5.1 x 10°ms?!
NOTE: Confirm the equation above using dimensions:

=. |Young’s m _ N m 4.
V_\lDensity =+ s T dm kg
— T Jkgms'mm’kg = ms? =ms? 5
Igq L 15 L (N

a gr (see Q15) — . == d,

i = 1unit. d. = 2uni B N =i
If d, = 1unit, d, = 2unit — .., I = (T = 6.
Fastest in solid (Q2) 78D. See Q6
Otherwise, uniform steps would create a vibration with
frequency equal in magnitude to the natural frequency of
the bridge.

T \ : T

Vv =L = ) = (2 o .

"“ﬁ-_"TlG;l(l“’T;4 7.
At first overtone: L = 34)- = iBL =4 "333 = 44cm
Feeam > -6 7.
T| i T)—» 400— 250 —>T2—4C0X22=1m‘l
See Q72 B4A.fa L 85D. See Q78| &

While pitch distinguishes a high note from a low note, quality
distinguishes notes of same pitch emanating from different
musical instruments. In other words, pitch involves two or
more notes, one instrument; quality involves one note, two
or more instruments.

Sound is a mechanical wave.

Persistence of echos (Q72)

Velocity is independent of air pressure: V a [T
vV, _ IL _ |
V“ . TI. —-» V= 340\
— = [324
'f“_ = —> fz = ZSS\E

)
X (03 —» t = 193 x10°

FIEESYIA
232127y - 399 988ms:

= 306Hz

T,

b= = 158§

68

10.

An object is positioned between two plane mirrors inclined
at right angles to each other. The object is 1 unit distance
from each mirror. The number of images formed is A. 1
B.2 C.3 D.4 E5 (1978:Q44)
A man standing between two parallel mirrors in a barber’s
shop will see the following number of his own image

A. Eight B. Two C. Four D. One E.Ipfinte. (1979:Q18)
Which of the following statements is NOT true of*the image
in a plane mirror? The image is A. the same size as the
object B. laterally inverted C. virtual D. magnified E. the
same distance (1980:Q17) o
Which of the following does NOT describe the image formed
by a plane mirror? A. Erect B. Laterally C. Same distance
from mirror as object D. Magnified E. Virtual (1981:Q7)
An object 15cm high is 30cm from a pin-hole camera. If
the height of the image formed at the back of the amera
is 10cm, the image distance is A. 20cmn B. 45cm C. 54am
D. 63cm E. 70cm (1982:Q18) )
In the figure below an inddent ray XY makes an angle of
15° with a fixed line AY which is normal
to the surface of a plane mirror. If the
mirror is turned as indicated by the arrow,
through 40°, what angle will the reflected
ray make with AY? A.25° B.40° C. 15°

Y

0 Q

D. 55 E. 95° (1982:Q23)
Two mirrors of the same length are arranged as shown in
P the diagram. A ray of light NO strikes
the system at O and emerges along
PQ. The emergent ray has been

deviated through A. 220° 8. 200
. C.210° D.180° E. 230" (1982:Q36)
PQ is a thin rod on a horizontal table, RS is a plane mirror
S inclined at 45°C to the horizontal
é as shown in figure above. The
image of PQ as seen in the mirror

P——————Q R by the eye, T is A. Horizontal
B. Parallel to the mirror C. At infinity D, Vertical E. Highly
magnified. (1983:Q45)

What is the effect of the increase in the size of the hole of
a pin-hole camera on the image? It A. Gives a blurred image.
B. Corrects for chromatic aberration C. Magnifies the image
D. Brings the image into the sharper focus. (1986:Q32)
Which of the following statements supports the assumption
that light travels in straight lines? A. Light can be diffracted
B. A source of light produces distinct shadows of opaque
objects C. A source of light produces interference patters
Oon a suitably placed screens. D. Light can be refiected.
(1987:032)
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12,

13.

14,

15.

16.

117,

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30,

(dedara Samuel Olaosebikan

i In the figure above, what is the angle of
7 reflection of the ray of light at mirror M,?
S A °.B.60°C.45° D.30° (1988:Q31)

M

The plane mirrors in a kaleidoscope are usually placed A. At
an angle of 60° B. Parallel to one another C. Perpendicular to
one another D. At n angle of 45°  (1989:Q27)

Shadows and eclipse result from the A, Refraction of light
B. Rectilinear propagation of light C. Diffraction of light

D. Reflection of light (1990:Q23)

A boy looks at the image of an object in a plane mimmor. He observes
two images, @ main bnght one and the other faint. The observed
images result from A. Reflechon only B, Refraction anly C. Diffraction
and interference D. Reflection and infraction. (1990:Q25)

The image in pin-hole camera is A. Erect and formed by
refraction through a Lens B. Virtual and formed by dispersion
C. Erect and gets sharper as the hole becomes larger

D. Inverted and formed by the light from each point traveling
in a straight line. (1991:Q25)

When a plane mirror at which a ray is incident is rotated
through an angle Q, the reflected ray will be rotated through
A. %2QB.QC.2QD.3Q (1991:Q26)
Two mirrors, M,, M, are inclined at right angles as shown

Ml

; above. Calculate the angle of reflection of
5300

the ray of light at mirror M,. A, 30° B. 45°
C.60° D.9%90° (1993:Q25)

Total eclipsemof the sun occurs when the A. Earth is between
the moon and the sun B. Sun is between the moon and the
earth C. Moon is between the sun and the earth D. Ozone
la y ¢ o (199%Q32)t h

When the sun, the moon and the earth are as shown in the

Moon diagram above, an observer standing at X
@) .,‘@ is in A. penumbra and sees a partial eclipse
X7 B. penumbra and sees a total eclipse
C. umbra and sees a partial eclipse D. umbra and sees a total
eclipse. (1997:Q33)

An object is placed in front of two plane mirrors inclined at an
angle B9, If the total number of images formed is 7, find the

value of B2 A. 30° B. 45° C. 51° D. 90° (1998:Q30)

A man stands 4m in front of a plane mirror. If the mirror is
moved 1m towards the man, the distance between him and
his image is A. 3m B. 5m C. 6m D. 10m  (1999:Q20)

An engineer intends to deviate a light ray from its path 120°
through reflection from piane mirror. Calculate the angle of
incidence. A. 20° B. 30° C. 40° D. 60°  (2000:Q14)
Arayoflightsmkesaplaneminuratanangleofinddenceof35°. If
the mirror is rotated through 109, through what angle s the reflected
ray rotated? A. 70° B. 15 C 2 D. 200 (2001:Q11)

If an object is placed between two parallel plane mirrors with
their reflecting surfaces facing each other, how many images
of the object will be formed? A. Four B. Two C. Eight

D. infinite (2003:Q21)

What happens to the rays in a parallel beam of light? A. they
diverge as they travel B. they meet at infinity C. they
intersect D. they converge as they travel (2004:Q6)

A ray light makes an angle of 35° with a plane mirror. What is
the angle of reflecion? A. 55° B. 35¢ C. 70" D.65° (ZDOQ:QB)
The sharpness of the boundary of the shadow of an object IS
determined by the A. rays of light passing through the object.
B. intensity of light striking the object. C. opacity of the
chject. D. nature of the object. (2005:Q37)
Non-luminous cbjects can be seen because they A. are polished.
B, are near. C. reflect ight. D. emit ight. (2006:Q37)

The instrument used by designers to obtain different colour
natterne ic ralled A enisrone R pericrone kaleidnernne

32.

33.

34.

35.

36.

37.

38.

1C

2E

3D

4D

5A
6E

7D

69

IV. Rectiincar progagation of tight Which of the above is a
phenomenon of total solar edlipse? A. I and IV only B. (1
and IVonly C. Lond Il only D. 1lland IVonty (2008:Q30)
An object of height 4cm Is placed in front of a cuboid
pinhole camera of size 6cm, If the image formed 15 2 cm
high, how far Is the object from the pinhole? A. 3.0 cm
B.8.0cm C. 12.0cm D. 16.0 cm (2008:Q31)

I. Moon II. Sun III. Street light V. Stars Which of the
above is a natural source of light? A, II, [II and IV only
8. I, Il and 111 only C. IIT and IV only D. 1l and IV only
(2009:Q31)

The eclipse of the sun occurs when the A. moon is not
completely hidden in the earth’s shadow B. moon’s
umbra falls on some part of the earth C. moon Is between
the sun and the earth D. earth is between the sun and
the moon. (2011:Q30)

A pinhole camera is placed 300m in front of a building so
that the image Is formed on a sareen 5am from the pinhole.
If the image is 2.5am high, the height of the building will be
A. 2.5m B.50m C.100m D. 150m (2012:Q31)

The magnification of an object 2cm fall when placed
10cm in front of a plane mirror is A. 6.0 B. 1.0 C 0.7
D. 0.6 (2012:Q32)

A man 1.5m tall is standing 3m in front of a pinhole camera
whose distance between the hole and the screen is 0.1m.
What is the height of the image of the man on the screen?
A. 0.05m. B. 0.15m. C. 0.30m D. 1.00m. (2013:Q29)
If the distance between the object the pinhole mera is
reduced by half, the size of the image of the object A. is doubled
B. Is quadrupled C. remains the same D. is halved (2015:Q49)

CHAPTER 20 ANSWERS
The number of images n formed by two plane mirrors

inclined at angle 8 to each other is given by
360 360 '

n="<g ~1—>n=ﬁ-1=4-1 —» n = 3images

The angle between two parallel mirrors is 07
360

. = 22N
' B
Infinite number of images formed
NOTE: When g = 180, it means that the mirrors now
form a single but longer mirror producing expectedly one
image according to

360

n=35ga-1=

180 180
A —» Magnification of a plane mirror is always unity (le. 1)

image size _ Image distance  _
= Object size ~ object distance 1
B —p The image is the object rotated through 180°
C —» Image 1s always erect and virtual, Recall that all
veftically upnght images in optics are optical illusion.

D —» Compare to (A) and (E)

-1 »nN=®@-1 —4»n=cw

Mimor A Mirror B

2-1=1 —»

E —» Asin (A)
NOTE: Any image that is inverted is real
See Q3
h
m = ~VU- = —h:?: (see Q3) —» . 3:!0 = }2 —» V,=200mn

The reflected ray is rotated through 20 if the mirrer is

rotated through g. The Intial angle between the rormal
AY and the reflected ray is 15° as (1 = 1)

.. The new angle = 15 + 2(40) = 95°

Using common sense of geometry, the emergent ray 5
parallel to the inadent ray: angle of deviation = I8¢
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9A

10B

11C

If not sure, try this at home
Small hole produces sharp but dull image, large hole produces
bright but blurred images.

NOTE: Blurnng means a number of overlapping images are
produced as the large hole can be taken as an agglomerate
of many small holes each producing its own image.
Shadow and eclipse are evidence of rectilinear propagation
of light %

See Q1 b4

12B (Using Geometry only) lmdl/:w-n

13A
14B
15A
16D

17C
19C

20A

21B

22C

23B.

24D
268
27A

288

29C

30C
31D

32C

33D
34C

35D
36B

37A

Kaleidoscope at 60°; Periscope at 45°
See Q10
This phenomenon arises from multiple reflection )
The image is inverted (hence real) and light from each part
of object travels through the pin-hole in straight line to form
each part of the image
See Q6 18C See Q12
In edlipse of the moon, the earth is between the moon and
the sun
Partial eclipse at the edges (penumbra area) and total eclipse
at the entre (numbra area)

X 360- 1 360
FomQL: n= 271 5 g = 30 - 360 _ 45
NOTE: Any two mirrors inclined at forms images between
themselves but two of these overslap to form a single image

hence; n=%‘1-1

He is now 3m in front of the mirror and image is 3m behind
the mirror hence distance between man and his image is
2(3m) = 6m. (as v, = u,)

NOTE: The initial distance between man and image Is 2(4) = 8m
Hence image displacement is (8 - 5)m = 2m

BAc = angle of deviation. Using Geometry
Adc + pBc = 180 (AB ast line)

S 2xX+ 120 = 180 — x.—:%_—_3on

See Q6 and 17 25D See Q2
The rays are continues forever
The import of this question is

A s, 1=90-35=055
;ilr; and not ;455 1,;' o =55

Diffuse light preduces less sharp image. Also the smaller
the size of light source, the sharper the image
Nomuminious objeds e.g. moon do not produce light of their
own but only reflect light falling on them from luminous objedts
e.g. sun

Kaleidoscope is a toy which produces colourful spectacle
Redtilinear propagation of light is evidenced by the phenomenan
of edipse and it caours when the sun, the earth and the moon are
aiigned in such a way as to produce edipses of the moon or the sun
m=_\U/_ =E:_ - %:%—- — . U=12cm
NOTE: The image distance in a pin-hole camera Is fixed and
it is equal to the length of the box of which the camera is made
The moon produces no light of its own, street light is not natural

See Q19

h :
Yo p s 2y =% & b= 150m
See Q3

\"J
_io .M _ v, ou
m o= gandm=Jy=rim X v <2

The size of the image doubles

i

———

CHAPTER 21
REFLECTION OF LIGHT FROM SPHERICAL SURFACES
Which of the following is true for the image formed by a
convex mirror? 1. The image is always virtual II, The imaga
Is always erect III. The image is never magnified V, The
focal length is negative A. I only B. I and II only C, I ang
[lLonly D.1,II, T and IV only E. All five. (1978:Q45)

. An object is placed 30cm from a concave mirror-of faca

length 15cm. The linear magnification of the Image
produced is A. 0 B.2/3C.1D.2 E. 3 13929:Q6)

. A concave lens of focal length 20cm forms‘avm 12

the size of the object. The object distance 50 % 100m
B. 100/9c¢cm C. 60cm D, 60/7cm E. none of these valye,
(1979:Q32) "
Which of the following statements is applicatie $o. rea)
image formed by a concave mirror? (I) It can be obgérved
on a screen (ii) It is always inverted be observed on a
screen (iii) It only seems to exist (iv) It is formed by the
actual converging of rays of light. A. (I), (i) and (iii) only
B. (I), (ii) and (iv) only C. (I) and (iii) only D. (I) only (i)
only E. All four statements, (1981:Q12) g
In order to produce a parallel beam of light, a lamp is placed
at a distance from the‘concave mirror equal to A. the
radius of curvature B. half the radius of curvature C half
the focal length D. twice the focal length E. twice the
radius of curvature, (1982:Q7)

For a concave mirror to form a real diminished image, the
object must be placed A. Behind the mirror B. Between
the mirror and in focus C. Between the focus and the
center of curvature D. At the center of curvature E. At a
distance greater than the radius of curvature. (1984:Q6)
The image and object distances of a converging mirror are
related by the equation 1/f = 1f/v + 1/u and the
magnification of the image is m = v/u. Which of the graphs
below represents the relation between m and v?

mA B mC _mD - E
=P T ESA assaan

An object s placed 15cm in front of a concave mior of
radius 40cm. The image formed is A. Virtual and 60cm
behind the mirror B. Real and 60cm in front of the mirror
C. Virtual and at infinity D. Real and at infinity E. Virtual and
40cm from the mirror. (1985:Q30)

A convex mirror is used as a driving mirror because 1. Its
image is erect II. It has a large field of view IIL. It has a
long focal length Identify the CORRECT statement(s). A. I

and Il only B. T and IT only C. II and 11 only D. I, I and 11T
only E. T only (1985:Q32)

10. A dentist obtains a linear magnification of 4 of a hole in 3

tooth by placing a concave mirror at a distance of 2.0cm
from the tooth. The radius of curvature of the mirror Is
A. 5.3cm B. 3.2cm C. 2.7cm D. 1.6cm. (1986:Q31)

11. A penail is placed vertically between a concave mirror and

its focal point. The image of the pencil in the mirror will be
A. Real inverted and diminished B. Virtual, inverted and
enlarged C. Real, erect and enlarged. D. Virtual, erect and
enlarged. (1986:Q33)

12. An object is place 10 cm In front of a concave mirrof of

focal length 15cm. What is the position and nature of the
image formed? A. 30cm and virtual B. 6cm and  real
C. 6cm and virtual D. 30am and real. (1988:Q32)

13. The magnification of the image of an object piaced @

70

front of a convex mirror is 1/3. If the radius of curvature of

il
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25.

27.

4.
15.
16.
17,

18.

19.

20.

21,

22,

. An object O lies at a distance m

24.

26.

. con irror of r3adiu : ,
A concave m et The object di ctance is A. 60cm

(dedara Saniuel Olaosehikan

the murror is 24cm, what 1s the distance between the object
and its image? A. 8 cm B. 16cm C. 24cm D, 32¢m (1989:Q26)
An object which is 3cm high is placed vertically 10cm in front of
a concave mirror. [f this object produces an image 40cm from
the mirror, the height of the image is A. 0.75cm B. 4.00cm
C. 8.00 cm D. 12.00cm (1990:Q24)

Which of the following properties make the convex mirror useful
as a driving mirror? I. The image is real I1. The image is erect I11.
It has a wide field of view IV. The image is magnified A, I, IT and
IVB. 1,1l and IIL C. IT and 111 D. [ and 111, (1992:Q24)
When an object is placed very close to the pole of a concave
mirror, the virtual image obtained is A. Diminished and upright
B. Diminished and inverted C. Enlarged and inverted D. Enlarged
and upright. (1992:Q25)

A concave mirror has a radius of curvature of 36cm. At what
distance from the mirror should an object be placed to give a
real image three times the size of the object? A. 12cm

B. 24cm C. 48cm D. 108cm  (1992:Q26)

Which of the following expressions gives the linear magnification
produced by a concave mirror of radius of curvature r, if u and
v are the object and image distances respectively?

V. p 2V o~ _u_ 2u ;
A 5 B c. 745 D. ;2% (1993:Q26)

1 r-1
To produce a parallel beam of light from a concave mirror, the
distance at which the lamp should be placed from the mirror is equal
to A. the focal length B. two times the focal length C. the distance
of the image D. two times the radius of aurvature. (1994:Q33)
Which of the graphs represents the relationship between m

and v for a converging mirror?

mlzvmli/_v_m&:k ~ (1995:Q34)

Areal object is placed at a distance u cm in front of a curved
mirror of focal length f cm. If the image is upright and magnified,
then the mirror is A. Convex and u = 2f B, Concave and u= 2f
C. Convex and uf/2 = f D. Concave and u/2 = f (1995:Q35)
A boy on looking into a mirrer observed that his face appeared
to have grown bigger. The boy must have been looking at a
A. convex mirror with his face at the focus B. concave mirror
with his face batween the focus and the mirror. C. concave
mirror with his face at the focus D. convex mirror with his face
between the focus and the mirror. (1997:Q34)

in front of a concave mirror of
the focal length f. If m<f, then the final image obtained will be
A. Virtual and diminished B. Magnified and erect C. Real and
inverted D. Diminished and erect. (1998:Q29)

The most suitable type of mirror used for the construction of a
searchlight is the A. Concave mirror B. Convex mirror C. Spherical
mirror D. Parabolic mirror. (1998:Q31)

The inside portion of part of a hollow metal sphere of diameter
20cm is polished. The portion will therefare form A. Concave
mirror of focal length 5cm B. Concave mirror of focal length
5¢em C. Convex mirror of focal length 5cm D. Convex mirror of
focal length 20cm. (1999:Q22)

The driving minor of a car has a radius of curvaturg of 1Im

A vehide behind the Gar is 4m from the mirror. Find the image
distance behind the mirror A.8/7 B.4/9 C.9/2 D. 477 {200_1:Q14)
To;mduoeanmlargedandaﬁiimagemmamvemnonme
object must be postioner] A, Between the pnnapal focus and the
gole B. Betweoen the prndpal focus and the centre of curvature

(. Bayord the centre of arvature D. At the prinapal focus. (2002:Q19)
Y s of curvature 40 cm forms a real image

eodice as large as the ©

29,

30.

31

32.

33.

34,

3s.

36.

37.

38.

39.

40.

41.

42,

43.

1E

71

B. 40cm C. 30cm D. 10crn (2002:Q28)

At what position will an object be placed in front of a
concave mirror in arder to obtain an image at infinity?

A. At centre of curvature B. Between the principal focus
and the centre of curvature C. At the pole of the mirror
D. At the principal focus  (2003:Q23)

What types of mirrors are capable of producing parallel
beams of light such as those arising from the headlamps
of a car? A. Cylindrical mirrors B. Parabolic mirrors.

C. spherical mirrors O. Plane mirrors. (2004:Q2)

A real image three times the size of an object is formed
24cm from a converging mirror. What is the focal length of
the mirror? A. &m B. 16cm C. 6am D. 12am (2005:Q34)
An object placed 10 cm from a concave mirror of focal
length 5cm would have its image A. at infinity. 8. 10cm
from the focus. C. at the center of curvature. D. at the
radius of curvature. (2006:Q35)

An object of height Scm is placed at 20cm from a concave
mirror of focal length 10cm. The image height is A. 20cm.
B. 15cm. C. 10cm. D. Sem. (2008:Q32)

Convex mirrors are used as driving mirrors because images
formed are A. erect, virtual and diminished. B. erect, real
and diminished. C. erect, virtual and magnified. D.inverted,
virtual and diminished. (2008:Q33)

An object is placed Scm from the pole of a concave mirror.
If the focal length of the mirror is 10am, what is the image
distance? A. 10cm in front of the mirror B. 5am in front
of the mirror C. 10cm behind the mirror D. 5am behind
the mirror (2009:Q32)

Calculate the position of an object placed in front of a
convex mirror having focal length of 12am such that an
image is formed 6cm away from the mirror. A. 40an. B.
3.0cm. C. 12.0cm. D. 9.0cm. (2009:Q33)

An object 4cm high is placed 15cm from a concave mirror
of local length Scm. The size of the image is A. 3am.

B. 5cm. C.4cm. D.2cm  (2010:Q29)

Where can a man place his face to get an enlarged image
when using a concave mirror to shave? A. Between the
center of curvature and the principal focus. 8. At the
principal focus C. Between the principal focus and the
pole. D. A the center of curvature.  (2012:Q30)
After the reflection from the concave mirror, rays of light
from the sun converges A. at the radius of curvature

B. at the focus C. beyond the radius of curvature

D. between the focus and radius of curvature. (2012:Q33)
A ray of light passing through the center of curvature of
a concave mirror is reflected by the mirror at A. 0° B. 45°
C. 90% D. 180° (2013:Q30)

The focal length of a concave mirror is 2.0cm. If an object
is'placed 8.0cm from it, the image is at A. 2.7m B. 2.0m
C. 2.3m D. 2.5m (2014:Q30)

Convex mirror is used as a driving mirror because [t

A. magnifies images of objects B. makes image closer to
view C. has wide field of view D. gives better and sharper
images (2017:Q14)

The image of an object is located 6cm behind @ convex
mirror. If its magnification is 0.6, calculate the focal length
of the mirror? A. 3.75cm B. 6.60cm C. 10.00cm

D. 15.00cm (2018: Q15)

CHAPTER 21 ANSWERS
A convex mirror always produces dimunished, erecl IMages
and ALL erect images aré virtual. The focus cf a convex
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2C.

3C

4B

5B

6E

mirror Is behind the mirror hence both image and focus are
virtual and a virtual focus is negative.
Concave mirror Convex mirror

U +ve +ve

Vi +ve -ve

f. +ve -ve

m: Depends on u <1

NOTES: u = object distance v = image distance
f = focal length m = magnification

—%— =1+ 1 (Mimor formula)

= + 30am; f=+15cm(SeeQ)—>-\17=I15-3715-‘
%‘=% —» v=30cmbutm = %=§i’=1 .
R N N
&=3 - u=60am
Arealimage is always inverted and can be captured on a screen.

Besides, it is formed in front of a mirror. A concave mirror is a
converging mirror.
Since paralle! beam of light converges the principal focus, it
follows from the principle of reversibility of light that a seam of]
light a the focus produces paralle! beam after reflection from
the mirror. The focus is at a distance

f = 5 from the mirror

% % where r = radius of curvature

For images in a concave mirror

. Object beyond C image is diminished, inverted, real and
formed in front of mirror and between C and F .

. Object at C image is inverted, real, same size as ob]ect
formed at C, in front of mirror

. Object between C and F image is enlarged, inverted, real

and formed infront of mirror beyond C

Object at F image is magnified, inverted, real but formed

at infinity

Object between F and P image is magnified, virtual, erect

and formed behind mirror

NOTE: C = Centre of Curvature;

P = Pole of Mirror

4,
5.

F = Principal Focus

—

13-4

v=o@ *V°© 60cm .
The -ve sign suggests that image is virtual and formed ‘g

behind mirror and it 1s magnified (4 = 6—0 = 3)

NOTE: the object 15 placed between F and Psinceucy
Does our result agree with the explantion In Q 6 p
But it is disadvantageous in that the image Is diminisheg”
and is apparently farther away than normal behind the
mirror. Experienced drivers, however, correct the optica)
illusion as appropriate.

108 The maginification of 4 means:{f=4 of v = 4u = 4(2)ag
lobtol ota 88
t=3+8+=m %
BU£I= 2f=|2("sa') — r= lgs = 3.2am

90

1_
But = & + L —»

11D See Q6

‘_,1 1 _2'3 -
1A L=d-f = 1=% -»v=-30m
130 u=u; v=-g; f=-12m

1
_1 17 [Cas. 1.3 4
_a'+%_—f_—>'ﬁ-+(h§— =1z * u u"'é’
- - e -y = - o
—1?3——"—1]2_—’ T-1 - -Uu 2x-12
u=24cm v=-4t =-8m

The object is 24cm in front of mirror and image is 8an
behind the mirror. Distance between object and images
u-v=24-(-8)=32an

v _h 40 _ _
1‘1Dm—T—E —f-m——g-—ph.—ucm
15C See Q9 =+ 16D See Q6

17B u=u. v=3u f-laun

l+l=—}-—>l+3L -{15%3— —lg—pu 24cm
188. L+1=1
Multiply all through by v: & xv+ dxv=$xv

—+ {+¥=¥% > m+1=¥(m=Y)

1,.1._1 1_-1_21 1 vf v
7C.T‘-+v—f—b-v—f v TS wN =_%-1—.m=.2ry_-1
v
,ﬂ. v =_ _—__l v.f = v-f 198 See Qs
CUSVfr =7 -+.m ;F"f- ik “f~ | 20D This must be a concave mirror because a convex mirror
always produces diminished images. Since image s upright
m= T(V) -1 then it must be virtual hence object is between F and P
Remember the general equation y = mx + ¢? (See Q6) at a distance less than F. .
p= i e & dtie= 2 NOTE: £~ < fwhile 2f > f
21D See Q7
Whenv=0thenm=+(0)-1 —» m=-1 22B See Q6 238 See Q6
) - . : 24D Parabolic mirror produces strong parallel beam
Hence the intercept on the m - axis Is negative i.e. (-1) and | 55 The centre of curvature of the m?r?'or
siope s - with the centre of the original sphere hence radius of
f carvation is one-half the diameter of sphere.
NOTES: r=20 -
1. If it is v versus m, the graph takes the shape of option (A) =% =10cm — butf=7 = sem
since v=fm+f The pollshed surface is concave while the reflecting surface
Where intercept Is f and slope is f. o is convex, .
2. We can arrive at the same conclusion if we multiply mirror 1_1.1 1..1 1 _ J.
formula all through by v 268. ¥ gl Ak 2 2 e gl Ak &
v - -8-1_
Lxved Lxv=dxv—ff+ y=f—>mtl=f v==F - ove-
-ve sign suggests virtual image.,
in = T - 1 (as before) NOTE (1) You must apply real is - positive rule or else you
| s a— 1R G =
BA.U=+15cmf=—£'=+2°°'"—'""%_T"U—?O i answer would become v = +-3-
72
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2 (}fu;r:gsullt above agrees with Q1 where a convex mirror has - B. emerge on face PR C. undergo totaf intemal reflaction at
i o . facePRandemergedeﬂmdawayfmmmemxmlonhce
Tt !
27C ém SZ same principle applies in Q13 QR D. undergo two succesave toal intemnal reflections. and
emerge 4t face PQ E. be completely reflscted back along ns
28A.u=+u f=4f ve=42u—p {ll + & - } path. (1979:Q8)
bcw ok 2 3.ﬂlespcxzdofixghtmalrls3xlO‘ms’.Ifmerefracﬁvclndeud
» it = > u=30em - -
. light from aic to-vrater is 4f3, then which of the following I1s the
gglcsmt)hej‘norlegt Is _beMplcrn C and F and Image beyond C (at|  eprrect value of the speed of light in water? A. 4 x 10Pms*
298 See Q6 onformity with Q6 g B. 2.25 x 10'ms* C. 4/9 « 10°ms® D. 2.25 x 10*ms?
See Q24 E. 433 « 10'ms". (1979:Q42)
31C m=3;fv=21u= %1 = 8cm —p } = & + ﬁzfu fem) 4. The diagram in the above figure shows the prism

NOTES: )

y - arrangement in a A, micoscope B. stereoscope

1. a. Concave mirror = Converging mirror "g C. projector D. periscope E. gyroscope

b. Convex mirror - Diverging Mirror (1980:Q14) .
2. But this is reversed in lenses [L
a. Concave lens = diverging lens >
b. Convex lens = converging lens (See chapter 22) 5. If the magnification of a virtual image formed of an object
32C The object is hereby placed at the centre of curvature - See Q6  10am from a convex lens is 3, then the focal length of the lens is
33D This object is at centre of curvature hence:
u = 2cm; v = 20cm (See O A, 1 0 ¢ m B {(1980:022) s
- 2 V= 20em e Q5) 6. Given that SQ = 10cm and SP = 6am, the refractive index

But =¥ M -2, ho5 " of the black of glass shown in the
34A See Q9 35C  See Q6 Gow [ abowe figure s A 0.20 B. 0.60
36C Using real is positive rule: f= - 12cm; v = - 6em f C 167 D.233 E 236 (1980:Q25)

And l:l-.lﬁ.l:-—l-(-.):-_l_q. Q

l‘il +f2 v u 12 é 12 % 7. In the diagram below, a ray of light passes from glass into

=%~ - u=1am air. If the angle of incidence in glass is

i d the angle of rafraction in air is g
=4+ = l=1-1= - MW @ an '
37D.f=+5m u= +15m —» §=F-4=t-% Glase] Which of the following statements is
_ 3. _ 15 h true? A. @ = B B. The refractive index
1=3xl V=-3 —> Butg-=4 . P
ho_L ofglassls::—gg C. The ray suffers total internal reflection

. =L = 2 = — = = - -

*t 4 15 2 > b 2cm if is greater than the aitical angle D. The ray will suffer
38C See Q6 total internal reflection if a is less than the critical angle.
39B Rays from the ssame are taken to be coming from inifity to o . sine

converge at focus since rays from focus produces parallel beam|  E. The refractive index of glass is sing (1980:Q35)

to converge at infinity - the principle of reversibility of light. W f liah o

NOTE: The principle of reversibility of light states that when 8. When a ray oflight passes from water to glass, R is A. bent

light is reversed, it traces its original path away from the normal B. bent towards the normal C. totally

internally reflected D. absorbed by the glass E. broken
40A A A ray through the centre of curvature is into a pure spectrum. (1981:Q17)
+ 4 reflected along its original path 9. The absolute refractive indices of glass and water are 3/2
= s = Bl i 1_4- and 4/3 respectively. The refractive index at the interface
41C f=+2cm; u=+Bcm —» v '% —é'_" v 8 when a ray travels from water to glass is A. 1/2 B. 8/9
v= -g- = 2.666cm C.9/8 D.17/12 E.2 (1981:Q26)

9 10. When a lamp is placed on the axis and at various distance
42C See Q & u from a converging lens, real images are formed at
43D v=6anbutm = % — .06 = il and u = 10cm various distances v from the lens. Which of the graphs

11 _ 1.1 10+ 6 . below will be obtained by plotting the values of quantity

Now: ' Siar —5— =% tig—* o~ andf=-15cm y(y = 1/v) against another quantity x(x = 1/u)?

NOTE: ) ) A C D E.

1. A convex mirror has negative v and predictably, negative p Y Y Y ¥

focus ( - f) - ) . . (1981:Q32)
2. In magnification, the negative sign of v Is irrelevant A X
CHAPTER 22 11. An object placed on the principle axis of a convex lens
f focal length 10cm, produces a real image of double
ND 0
REFRACTION OF LIGLH;'J:'?A::SU NEA magnification. The image distance from the lens 15
- .SPHERICA is 15cm from a converging A. 30am B. 25am C. 20am D. 15am E. 10am (1981:Q40)
1. An object 1cm high placed on the axis 6 of the | 12. In a light experiment with a convex lens a student
lens forms an image 30cm from the lens. The size of the image ) plotted a graph, shown above (Fig. 6),
is A.0.5cm B.1.5cm C.3cm D.2.5cm E. 2cm. (1978:Q42) 4 of the reciprocal of object distance
" PQR is an equilateral glass prism of refractive index 1.5, th?ht (1/u) against the reciprocal of the
P incident normally on face PQ as shown in the fgure 05" image distance (1/v). The focal length
ﬂ will A. undergo total internal reflection at face of the lens is civen by A. slope of the line PQ_B. reciprocal
g p  PRand ucn emerge normal to the face QR 7
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

of either OP or OQ C. length OP or OQ D. area under

the graph E. ratio OP/OQ (1981:Q44)

The speed of light in air is 3.00 x 10°ms*. Its speed in glass
having a refractive index of 1.65 is A, 1.65 x 10°ms! B. 3.00 x10°ms?
C.4.95x 10°ms' D, 1.82 x 10°ms" E, 6.00 x 10°ms ! (1982:Q8)
If the refractive index of a medium is J2°, what is the critical
angle? A. 45° B, 50°12' C. 56°25' D. 75° E.90° (1982:Q24)
The arrow represents an object in front of a convex lens
whose focal points are X and Y (Fig. 4). The image formed Is
A. between X and P B, between P and Y C. between Y
and Z D. outside W E. outside Z . (1982:Q25)

The refractive index of a liquid is 1.5. If the velocity of light
in vacuum is 3.0 x 10°ms?, the velocity of light in the liquid
is A. 1.5 x 10°ms? B. 2.0 x 10°ms C. 3.0 x 10°ms*

D. 4.5 x 10°ms? E. 9.0 x 10*'ms*  (1983:Q7)

Which of the following conditions are necessary and sufficient
for total intemnal reflection to take place at the boundary
between two optical media? I. Light is passing from optically
denser medium to optically less dense medium. II. Light is
passing from optically less dense medium to optically dense
medium. III. Angle of incidence is greater. IV. Angle of
incidence if lesser. A. I and II only B. 1I and II only C. 11T and
IVonly D. I and III only E. IT and IV only (1983:Q16)
The speed of light in vacuum is 3.0 x 10°ms™. If the
refractive index of a transparent liquid is 4/3 then the speed
of light in the liquid is A. 0.44 x 10®ms* B. 2.25 x 10°ms*
C 3.0x 10°ms* D. 4.0 x 10°ms* E. 4.33 x 10°ms* (1983:Q46)
A coin is placed at the bottom of a cube of glass t cm thick.
If the refraction index of the glass is 1, how high does the

coin appear to be raised to an observer looking perpendicularly
Into the glass?

8. 'ED ct(™) .1 E it (1984:q32)
A 45° triangular glass prism can be used as a reflector of light
because A. Refraction never takes place in such a prism
B. The angle of reflection equals the angle of incidence.
C. The refractive index of glass is less than1 D. It is transparent
E. The citical angle for glass is less than 45° (1985:Q31)
Twa rays of light from a point below the surface of water
are equally inclined to the vertical and are inclined to each
other at 60° in water. What is the angle between the rays
when they emerge into air? (Take the refractive index of
water to be 4/3) A. 41.80 B. 44.10 C. 60.00 D. 83.60

E. 120.00 (1985:Q33)

In Fig. 6, a ray of light in air strikes a glass plate at an angle of
incidence of 60°C. The reflected ray is
observed to be perpendicular to the
refracted ray. What s the refractive index
of the glass? A. 1.73 B. 1.50 C. 0.87 D. 0.57
(1986:Q27)
A lens of focal length 12.0cm farms an upright image three
times the size of a real object. The distance between the
object and the image is A. 8.0cm B. 16.0cm C. 24.0cm

D. 32.0cm (1986:Q28)

If the refractive index of glass Is 1.5, what is the critial angle
a t t h ¢ a' 1/2 B. Sin* /3 CJSin' 34
D. Sin? 8/9 (1986:Q30) ‘
An object 3.0cm high is placed 60.0cm from a converging
lens whose focal length Is 20.0am. Calaulate the size of the ifhage
formed. A. 0.5am B. 1.5cm C 2.0an D. 6.0an (1987:Q34)
A pool of water appears to be 1.0m deep when viewed
vertically from above. If the refractive index of water is

g
A 5

27.

29,

31.

32.

33.

34,

74

35.

36.
- not parallel to the optic axis but passes through the opbt

38.

1.33. What is the actual depth of the pool” A 0.75m 1
B . 1.0 1 3 (A87Q35) ¢
A ray of light is incident at an angle of 300 on one top i
surface of a parallel-sided glass block of refractive index
1.5. The ray finally emerges from the lower surface. What |
is the angular deviation of the emergent ray? A. 60° ,
B.39°C.28° D.0° (1987:Q35)

To obtain a magnification of 2.5, how far should an objeg
be placed from the pole of a thin converging lens of focy
length 10.20m? A. 0.13m B. 0.25m C. 0.28m D. 0.50m
(1988:Q30)

Which of the following phenomena explain the formation
of a mirage 1. Reflection II. Refraction III. Diffraction A_ |
and II only B, II and III only C. I and III only D. I, II and
1II. (1988:Q33)

An object is placed 5.6 x 10*m in front of a converging
lens of focal length 1.0 x 10-*m. The image formed Is

A. Real, erect and magnified B. Virtual, erect and magnified

C. Real, inverted and magnified D. Virtual, erect and
diminished (1989:Q25)

A light wave of frequency 5 x 10**Hz moves through
water which has a refractive index of 4/3. Calculate the
wavelength in water if the velocity of light in air is 3 x
10*ms! A. 4.5 x 10°'m B. 6.0 x 10'm C. 1.7 x 10*m
D.22x10*m (1990:Q21)

Which of the following diagrams correctly illustrates the
path of a ray light through a glass prism?

A AN e o

What must be the distance between an object and a
converging lens of focal length 20cm to produce an erect
image two times the object height? A. 20cm B. 15cm
C. 10cm D. 5cm  (1990:Q27)

1L ﬁdl-r

FOP\
Which of the following correctly represents the diagram
for locating the image P of an object O in a lens If F is the
focal point of the lens? A. I and II only B. II and 111 only
C.ITand Iv only D. I and IV only (1990:Q28) )

A trough 12.0cm deep is filled with water of refractive
index 4/3. By how much would a coin at the bottom of
the trough appear to be displaced when viewed vertically
from above the water surface? A. 3.0cm B. 6.0cm

C. 9.0cm D. 16.0cm  (1991:Q27) .
In a ray diagram for a thin converging lens, a ray that is

center will A. Pass through undeviated B. Pass through
the center of curvature after refraction C. Emerge paraliél
to the principal axis D, Pass through the principal focus
after refraction. (1991:Q28)

Which of the following comrectly describes the image of
an object, 4cm from a diverging lens of focal length -
12cm? A. The image Is virtual, 3am in froat of the iens
B. The image is real, 6cm behind the lens C. The image %
virtual, 6cm in front of the lens D. The image is real, 3¢
in front of the lens. (1991:Q29) :
If the refractive index of a medium in air is 2.0,what 8
the critical angle for this medium? A. 30° B, 42° C. 4%

.

-

-
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39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

D. 50° (1992:Q29)

If the focal length of a camera lens is 20cm, the distance
from the film at which the lens must be set to produce a
sharp image of an object 100cm away is A. 17cm B. 20cm
C. 25¢cm D. 100cm (1993:Q27)

Which of the following may be used to explain a mirage? 1.
Layers of air near the road surface have varying refractive
indices in hot weather II. Road surfaces sometimes becomes
good reflectors in hot weather. 111. Light from the sky ¢tan
be reflected upwards after coming close to the road surface,
A. 1l only B. 11 and 11l only C. 1 and III only D. I, I and 111,
(1993:Q28)

A beam of light 1s incident from air to, water at an angle
300, Find the angle of refraction if the refractive index of
water is 4/3. A, 150 B. 180 C. 220 D. 240 (1993:Q29)
Light of frequency 6.0 x 10"*Hz traveling in alr Is transmitted
through glass of refractive index 1.5. Calculate the frequency
of the light in the glass. A. 4.0 x 10"*Hz B. 6.0 x 10"Hz
C. 7.5 x10"Hz D. 9.0 x 10"'Hz (1994:Q34)

An object is placed n front of a converging lens of focal
length 200cm. The image is virtual and has a magnification
of 2. what is the distance of the object from the lens?
A.5cm B. 10cm C. 30cm D. 40cm (1994:Q36)

An object is placed directly below a glass block of thickness
3.0 cm. Calculate the lateral displacement of the object if
the refractive index of the glass is 1.5 A. 1.0cm B. 1.5cm
C. 2.0am D. 2.5cm  (1994:Q26)

What is the approximate critical angle for total internal
reflection for diamond if the refractive index of diamond is
2,427 A. 21°B. 22° C. 23°D. 24° (1995:Q33)

Light of velocity 3.0 x 10®ms! is incident on a material of
refractive index n. If the velocity of light is reduced to 2.4
X10°ms?in the material, what is n? A. 2.33 B. 2.25 C. 1.33

D. _1'25 (1997:Q35) [ the diagram above which of the

angles 6,, 6,, 8,, and 0,is the
angle of deviation of a ray of light|
through the glass prism, XYZ? A.6,
Y > B.6,C0 D6, (1997:Q38)
The displacement d, produced in a glass block of thickness t,
and refractive index n when an object is viewed through it is
A t—-nB.t(1+1/n) C. t(1-1/n) D. t(1/n—1) (1998:Q32)
The correct shape of the graph of uy against (u + v) for an

object distance u and image distance v in an experiment to
find the focal length of a convex lens is given as

A, B Cuv D uy
V T\ 5‘: '{ (1998:Q33)
| {(u=v) 1 luen) sy, (urv)

The velocities of flight air and glass are 3.0 x 10°ms* and 2.0
x 10°ms™* respectively. If the angle of refraction is 300, the
sine of the angle of incidence is A. 0.33 B. 0.50 C. 0.67
D.0.75 (1999:Q34)

Total internal reflection occurs when light moves from A. Air
to water B. Water to glass C. A dense medium to a less dense
medium D. A less dense medium to a dense medium (2000:Q16)
A boy observes a piece of stone at the bottom of a river
6.0m deep. If he looks from the surface of the river, what is
the apparent distance of the stone from him. A. 4.5m B. 5.0m
C 55mD.8.0m (2000:Q19)
If a ray travelling in air is incident on a transparent medium as
shown in the diagram, the refractive index
of the medium s given as

T, cosa sina. ~ cosp sinf
/// Asnp B sing C grg P sina
(2001:Q15)

7

A coin placed below a rectangular glass block of thickness

9cm and refractive index 1.5 is viewed vertically above the

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.

70.
75

block. The apparent displacement of the coin is A. 5¢cm

B. 3tm C. 8cm N Acm (2002:Q14)

A ray of light which strikes a glass slab from air at normal

incidence passes through the slab A. Undeviated and

displaced at a faster speed 8. Undeviated and undisplaced at @

lower speed C Deviated and undrsplaced at a lower speed

D. Deviated and displaced at a lowe: speed. (2002:Q16)
Calculate the refractive index of the

-~ matenal for the glass prism in the diagram

above. A, 2 B.3/2 C. 2/2 D.4/3
(2002:Q35)

By what factor will the size of an object placed 10cm

from a convex lens be incareased if the image is seen on

a screen placed 25cm from the lens? A. 2.5 B. 1.5

C. 04 D. 15.0 (2003:Q16)

A ray of light is incident on an equilateral trianqular glass

prism of refractive index 3/2. Calcutate the angie through

which the ray is minimally deviated in the prism. A. 30.0°

B. 37.2° C. 42.0° D. 48.6° (2003:Q31)

A ray incident on a glass prism undergoes minimum

deviation when the A. Refraction angle equals 90°

B. Incident angle is equal to the angle of refraction

C. Incident angle is equal to the angle of emergence

D. Incident angle equals 90° (2003:Q38)

The refractive index of the medium
__  Min the diagram above is A. 2/3
== B.1 3 C.25 D. § (2004:Q1)

Calculate the angle of minimum deviation for a ray which
is refracted through an equiangular prism of refractive
in d e ° B 60° C. 99° D. 90° (2004:Q5)

If uis the object distance and v the image distance,which
of the following expressions gives the linear magnification
produced by a convex lens of focal length f?

A +fB. £-fC ¥ -1 D. ¥ +1(2004:Q7)

A thin converging lens has a power of 4.0 diopters.
Determine its focal length. A. 0.25m. B. 0.03m. C. 5.00m
D.2.50m.  (2005:Q36)

The figure above shows a plot of angles of deviation
through a glass prism when light is
inadent at degrees on the prism. The
incident angle that produces the

B w8 ERse—m minimum deviation is A, 25°, B, 18°
C. 35 D. 20° (2005:Q39)

A submarine is observed to rise frem a real depth of 80m
to 60m in water. Calculate the change in apparent depth.
A.60m. B. 15m. C.80m. D. 45m. [Refractive index of
water = 4/3]  (2006:Q38)

A glass plate 0.9 cm thick has a refractive index of 1.50,
How long does it take for a pulse of light to pass through
the plate? A. 3.0 x 10's B. 4.5 x 10 s C. 3.0 x 10"
D.45x10%s [c = 3.0x 10'ms*}  (2007:Q1)
When an object is placed between the principal focus
and the optical center of a convex lens, it could be used
as a A. reflecting lens. B, compound microscope

C. projector D. simple microscope.  (2007:Q6)

If a convex lens of focal length 12 em is used to produce
real image four times the size of the object, how far
from the lens must the object be placed?> A. 10cm

B. 15cm C. 20cm D. 25cm (2008:Q34)

An object placed at the bottom of a well full of dear
water appeaars closer to the surface due to A. ditfractior
B. reflection C. refraction D. polarizauon (2008:Q35)
If the refiactive index of cown glass is 1.51, its criica
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angle 1s A. 48.6°. B, 22.5°. C.41.5%, D. 45° (2009:Q34)
When light passes through two media x and y of refractive
indices 1.51 and 1.33 respectively, the speed of light in A. x
'ssame asiny. B.x andy is same in vacuum, C. x I1s higher
thaniny. D.y is higher than in x.  (2009:Q35)

An object is embedded in a block of Ice , 10 cm below the
plane surface. If the refractive index of the Ice is 1.50, the
apparent depth of the object below the surface is A. 6.77¢cm.
B. 7.63cm. C. 7.50cm. D. 2.50cm (2010:Q30)

An image in a convex lens is upright and magnified 3 times. If
the focal length of the lens is 15 cm, what Is the object
distance? A. 16cm B.14cm C.10cm D, 25cm (2011:Q32)
A glass block of thickness 10cm is placed on an object. If an
observer views the object vertically, the displacement of the
object is A. 3.33cm B. 5.00cm C. 6.67cm D. 8.50cm
[glass = 1,5) (2012:Q34)

1. Rays of light travel from a less dense medium to a denser
medium. II. The angle of incidence is greater than critical
angle. III. Rays of light travel from a denser medium to a less
dense medium. Which of the statements above are conditions
for total internal reflection to occur? A. 1 & II only B. I8 III
only C. Il &Il only D. II only. {2012:Q35)

Incdent

From the diagram above, calculate
the incident angle. A. 41° B. 49°
Refectedray  C. 55° D. 61° (2013:Q31)

Glass(n =1.52)
i

water(n = 1.33)

Total internal reflection will not occur when light travels from
A. water to air. B. water into glass, C. glass to air. D. glass
into water. (2013:Q32)
If a document is to be produced using a duplicating camera, where
srmldmemmbeda:ajinorde-tnuuainanaectcnpy?»&at
the point which s twice the focal elngth of the lens of the camera
C. between the prindipal and a point twice the focal lens of the lens
of the @mera D. beyond a point twice the focal length of the lens of
the amera (2015:Q7)
If the speed of light in water is 2.26 x 10*ms™ and the velocity
of light in air is 3.0 x 10°ms™. Calculate the refractive index of
water A. 1.33 B, 1.23 C. 1.45 D. 1.56 (2015:Q16)
Which of these occurs when a diverging lens is in use? A. images
of real object may sometimes be magnified B. the rays of the sun
@n be brought to a focus C. a virtual diminished image Is formed
D. images are always real (2016:Q40)
A beam of light is Incident from air to water at an angle of|
300. Find the angle of refraction if the refractive index of]
water is 4/3 A. 15° B. 18° C. 22° D. 24° (2018:29)

CHAPTER 22 ANSWERS

E—:-& — %:i%_’ h:=2cm

The ray enters the prism undeviated as it strikes PQ at 90°

hence total internal reflection occurs at PR and the reflected

ray meets QR at 90°. r

A Note: If the ray is adjusted

to meet QR, the diagram
below also applies:

speed in air
?p%’in—glﬁ - % =
Note:
1. ,n, means refractive index of glass (g) with respect to air
(2) hence n, means....

2. My = ;?%‘a

3 "ngl — V,=225x10°

3. The refractive index given belongs to the 2nd medium

———

rather than the first hence 4— is ,nynot n,. In order
Vi
words n,= -

Used to see abdve obstacles
If m = 3thenv = - 3u = - 30cm

S '
NOTE: Unlike mirrors, convex lenses have + f (as computag
above) while concave lenses have -f (i.e. virtual focus, F)

An object at Q would appear to be at P

Real depth _ _
Refractive index = pparent dep - n = _3% - 160_
n = 1.666’ -
(A) —» Air/glass have diifferent densities hence a#p

sin a
P sinp =0,

1D
5B

6C

78

(B) ->n=-;—::"—ri-5utl= aandr=

To obtain n,, the ray must be reversed sothat B =iand q =t
_sinp

9 sina
(C) and (D) —» the angle of incidence g must be greater
than the critical angle for total internal reflection to omy
(E) This is refractive index of air with respect to glass
Since glass is denser than water, the ray is bent towards
the normal as it slows down.
NOTE: The ray is bent away when it moves from denser
to less lense, medium because it moves faster in the less
dense medium
With respect to the direction of travel of ray, take glass
as the seond medium and the refractive index at interface

I . = nl = i = =

is therefore: _nﬂ_.w-—g—/2 -—g- x-%-_y J\rg
NOTE: The absolute refractive index of a medium is with
respect to vaccum: n_ = speed in vacuum

o~ speedin glass
Lens formula = mirror formula

Now:-}=+-fi; when 1 =0 — .\}:%
« Intercept on y - axis is -}; also when -& = O—b-ll; = ‘}
.. Intercept on x - axis is _}.

Joining the two intercepts we obtain the graph in (D)
f=+10m ¥=2 ~V=22—su=%

brdetosded

88

9B

10D

11A

=-1-10— _,v=.1.10._.v=30un

128. 4 = OP = 0Q (see Q10) wf=dh =ty

v, .
130. 0, = v 165 = X0,y _ 1 g x 10ms
14A n= ?%? orsinc=-L

Where ¢ = Critical angle and n = refractive index

) 1
sinc= —J2= —» C=sin? =45 (Trig.)

If drawn to scale, the image might/
might not go beyond 2F but it Is
sure that the image is erect, vt

magnified, on same side as object
NOTE: and formed beyound object and F:

1. Itis not Indicated that PW = 2F hence image is !
taken to be outside W. |

2. Unlike mirrors, real Image is on the opposite side of
the object and virtual image on the same side in lenses

3. A concave lens always produces virtual, erect, f
diminished images on the same side as object.

15, i "

76
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Velocity in vacuum 29A
168 n = Velocity in liquid  —» 1.5 = 3 ";,—10— bV =2 x 10'ms!
170 | -+ e.g. glass to air but not arr to glass
II —» the angle of incidence must exceed the critical angle
188 '}1 = -3-3\,—10— —*» Vv =225x 10°ms’ 308
- 19B Let the apparent depth =d —p = -5- ord = &
But apparent displacement: s = real depth - Apparent d}zpth
S=t-d=t-‘—“t——p 5-_-&.“;!._,,. 5=£(L'l‘l) 31A.
i y The critical angle for glass is about 42°
— hence critical angle is exceeded (at 459)
20E ] . for total internal reflection to occur.
i N 32D
. . Let the angle between the rays =
~Jd " On either side: i = 30° (alternate <s) 33c
H - Sni _ 3
21D. But PUN sinr 4
siri 30
d = :17:- X -%—and r=41.8
4 34D
But r = SCO + TOO (vertically opp < s)
. TCO=TDO=42-30 =118
Joining O and T and extending beyond T; from AOTC | 35A.
-9 =30 + 11.8 (1 exterior < = 2 Opp. Interior < s)
o T=2x41.8°=83,6°
ABp + POQ + BOQ = 180 et
(ABis a stline): 60 + 90 + r = 180
—r=30— n =030 _,5
23B  An upright image is automatically a virtual image and it is
expected to be on the same side as object for a lens (but
not for a mirror) - See Q 15
M=% =3 v=3uandf=12cm 37A
Using mirror formular: L + -\1; = 4} —+ 1- 315 = —112-
(image is virtual v = -ve); u = Bcm and v = 24cm
Distance between them: — v - u = 16¢m
(on the same side)
) 5 1 Ci _g_
24B Sinc= (Q14) — Sinc= _%_ —» C = Sin 18A
258 %:%-%:210--616—»\1=30cm 39C
40C
— Fh:.':%_' h=3x33 —»h = 15
_ Realdepth Real depth = 1.3 x 1= 1.33m | C
26C  n = Foparent depth > P ) '
"{] The emergent ray is parallel to | 428
Xoe the original incident ray, hence
.. angular deviation = 0°
270. .
ﬁ'\\ 438
28C Y =25 .._v=51-lf=0.20m—b-l‘j+%'—“}‘ 44A
u 2
= = = = 0.28m
begeto hoF »und
If the maths above confuses you then try this: 45D
25+1 _ 535302
Lo ghy = oy =238 =07 V=705 |40
u = 0.28m (as before) 77

Mirage Is by itself total internal REFLECTION in nature
and this arises from gradual bending away (REFRACTTON)
of light ray from the normal as it moves from the opbically
denser, colder, upper arr layers to the optically less dense,
hotter, lower layers until critical angle s exceeded.
Assuming n < 4 or -n > - 4, then u < f hence object
Is between F and P to produce virtual, erect and
magnified Image.
Velocity in air ,

M= ‘fifelocl‘t?,?1 7 water —* '3' -2 v

V, = 2.25 x 10°ms?

But frequency remains constant from air to water
fo=f—» [ =v —»5x10"x2 =2725x 10

A =45x 10’m

The ray bends towards normal on entering glass and
bends away from normal on exiting it and remember
that glass Is denser than air

Image is erect hence it is virtual.

sV =2u f=20cm—p-&-z%=-fa—bﬁ= zb
u = 10cm

Note thta u < f and this agrees with ray disgrams.
Ray diagram 11 is meant for convex lens (not concave)
while diagram III is for concave lens not convex.

Apparent depth = —l_f_— (see Q6) = 9cm

Apparent displacement = Real depth - Apparent depth

& 5=12-9=3cm

Study the diagrams in Q34

NOTES:

1. Rays parallel to optic axis will converge at the focus
on the opposite side for convex lens but will appear
to diverge from the focus on the same side after
refraction for concave laws.

2. Rays from focus will be parallel to optic axis after
refraction (law of reversibility of light)

3. Parallel rays from an object at infinity form an image

at the focus.
-\];=-}-Ju~ - %=-—f&—- -% ~» v =-3cm

The image is vitual (V = -ve) and 3cm on the same side
as object.

NOTE: Don* always expect JAMB's pampering as it added
the -ve sign to the focal length (f = -12cm) directly
from source, always remember that for converging lens/
convex lens f = +ve and for diverging/concave lens f = -ve

sinc= -k —» c=sin?" C=30°

=1. =reley el =
t=4-3—>t=%-15 »v=25m
See Q29

o sn30 1
n= -5 —» sinr= $+ =4

r=sin"—g- — =220

Frequency is unaltered; the change in speed experienced
is owing to change in wavelength. l.e,

v, A
‘r'|q = V_u = Tk_w = ‘i;'
Compare Q33

15 = ;p—pgm —» Apparent depth = 2cm
Displacement = 3 - 2 = 1am
NOTE: The displacement is upward not lateral.

5inc=ﬁ2 —» ¢ =sin? 0.4132 —» c = 24.4°
I < 1
n= Faaie =12
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Angular deviation is the angle between the old pathway
and the new.

Taking a cue from Q19;
=t (n-1) _ I |
S—tLﬁ_)qt(!%.[Jﬂ »S=t.l

1 ) . i 66B
f= & +6 B iln U'I'NV‘ Ml yky PuvEl(uty)
Compare to the general equation: y = mx + ¢
Where m = fand c = 0 67D
- There is no intercept on elther axes and the graph starts
from the origin.
no=sini _ Y osini | 3x100 688
*9 7 sinr v sin30 — 2x10
sini=05x15 —» sini=0.75
See Q17

6 69C.
Apparent depth = Tg_— =45
= sin (90-a) _ cosa 70C

T sinp T osinp

NOTE: 71D
1. Sine of an angle = Cosine of its complement
2. Cosine of an angle = Sine of its complement 72A
3. Two compelementary angles add up to 90° 73C
Apparent depth = 9/1.5 = 6cm
Displacement = 9 - 6 = 3cm
: |j : 74C
i i "
@ ] W [Rg- Ay

In (i) i = 90°, no angluar nor lateral displacement althaugh
the lightware slows down. In (ii) i < 90°, no angular displacement
(Q27) but there is lateral displacement, d.
The angle of minimum deviation (Q47) is D = 30°and the
refracting angle is A = 60° .

= 5in%2 (A+D) _ Sin %2 (60 + D) 77B
EUEH snzh . =" 12 (60) 78A
: 1 2
— Sind45 _ =2 2 == _
"SEnI TR T TRt .
=y =25 _
m=4u=1p =23 80C
sinV2(A+D) _ o, A= 0 for equilateral Prism = -3.| 81¢
sin V2 A =N—-—PpA= oreqUIaera nsm = y)

sind (60 + D) = -g- xd —» 1(60 + D) = sin*

1(60 + D) =2x 486 —» D =97.2-60 = 37.2°
At minimum deviation, the ray passes symmetrically through| 1.
a4 the prism and the angle of incidence (i) Is

equal to the angle of emergence: | = e

The equatic in Q58 also applies at minimum
%  deviation 2.

sin60 _ 3,2 =

sn30 -2 X1 *"=8
sin Y2 (A+D) _ sin % (60 + D) _
sneAh " > 3o~
sin(60 + D) = 1.4 x 0.5 —» (60 + D) = sin? 0.7 = 44,43°| 3,
D = 28.86° .
L+ % = —fl — Multiply all throygh by v: § + 1 = ¥

m+i=% > m=¥%-1

n=

1 =l =1l_-1_
Power=m - P-f —-bf—p—4 0.25m

.

1. From the above, the unit of power of a lens is m* where 4

1m? = 1 dioptre o .
2. This to express power inam* —» P = F
See Q59 1

At 80m depth: Apparent depth = = 60m

wl-l-‘-l 2

78

60_
At 60m depth: Apparent depth = '1 = 45m

Change In apparent depth = 60 - 45 = 15cm

n = %‘ —» 1.5 = '3‘5\710 si i 2 x 10°ms:

L

E

v
i
¥

But s = vt (See chapter 2): t = X105 - 4.5 x [0

Object between F and C produces a virtual, erect ang
MAGNIFIED image

== i2om > b, = -y =y o=

A The object at A is apparently displaceg
1 W to B through d because refraction ocoyrg

o at 0 as ray AO bends away from the
[d waer | MOrmal at the water air interface,

X

sin ¢ = Thr —» ¢ =5in10.6623 —» € =415
nal; Also nadensity
Apparent = +05- = 6.67cm

v=-3uf=154+d1=1 » 1. L-4

—» 3% = —1]5 —» u = 10am

Compare Q72 75C See Q17

Since light travels from optically denser (glass) to optically
less dense medium (water), the angle of incidence(i)

here is the critical angle c and anything above ¢ results
in total internal reflection

sinc= 155 — c=41°
Water is less dense than glass

At 2F the object produces an image the same size as
itself at a distance 2F on the opposite side

! _ 3.0 x10¢ -
M = 3260 x 10° = 233
A diverging mirror produces similar images

o - sin30 _ . 3x05 _
—sillﬁ—rl—n --DSJ“.'T—%-—DSH'II’-— 3= =035
r = sin0.375 = 22¢ ;

CHAPTER 23

OPTICAL INSTRUMENT. VISION

For the comection of myopic defects in the human eye
we require A. a convex lens B. a concave lens C. a combination
of concave and convex lenses D. a prism E. a concave miror
(1978:Q48)

The diagram below shows the-lens arrangement in

Lers . A. a compound microscope
?\M’ B. an astronomical telescope
Tttt C. a binocutar D. a periscope

E. a projection lantemn (1979:Q11)

In a compound microscope A. there is only one Jens

B. the objective lens has a shorter focal length than the
eyeplece which is convex C. the objective lens has a
longer focal length than the eyepiece which is convex
D. the objective Jens has a shorter focal length than the
eyepiece which is concave E. the objective and the
eyepiece are both convex and have the same focal lengths:
(1980:Q36)

The lack of power of accommodation which s mainly &%
to the hardening of the eye lens and Is usual with the
onset of old age is called A. myopia B. hypermetropié -

C. presbyopla D. astigmatism E. eye ring. (1981:Q31)
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which of the following statements aho
are. CORRECT L. For a long sighted
appear blurred. I1. For a short sighte
J;)pcﬂl’ blurred. 111, Shor‘t 5|ght IS cor
converging lenses. A, L only 8, only
1l only E. 1, IT and 111, (1983;Q12)
For correcting long sight defects iy the human eye we require
aA. Converging lens B. Diverging lens Microscope D Prr\nrmr";
E. Plain glass sheet, (1984;Q5) . Periscope
which of the following statements
microscope and astronomic

defects of vision 15/
PEFSOn, Cose objects

d person, distant objects
rected by using a pair of
C.land 11 only 0. 11 and

about the compound

) al telescope 15 (are) correct? 1. The
final image of a compound microscope 15 located at infinity.

11.The final image of the astronomical telescope is always erect,
I1I. The objective lens of a compound microscope has a very
short focal length. A, T only B. 11 only C. 11T only D. I and III
E.lTand III  (1984:Q31)
Which of the following statements is NOT correct? A. The
average range of distinct vision for a normal eye is from the far
distance (infinity) up to about 25cm in front of the eye.

B. Loﬁgsaghted people have difficulty in making the eye lens
sufficiently powerful to the focus on nearby objects,

C. Shortsighted people cannot accommodate distant objects.
D. Longsighted people need diverging spectacles lenses. E. A
person with long sight has his eye-ball too short and the image
of an object is therefore formed behind the retina. (1985:Q48)
Four lenses are being considered for use as a microscope
objective. Which of the following focal lengths is most suitable?
A. -5mm B. +5mm C. -5¢m D. +5cm (1987:Q37)

A far sighted person cannot see objects that are less than
100cm away. If this person wants to read a book at 25cm,
what type and focal length of lens does he need? A Convex, 20am
B. Concave,-20am C Corvex, 33am D. Concave, 33am (1989:Q28)
For a short sighted person, light rays from a point on a very
gistant object is focused A. In front of the retina B, On the
reting by a converging lens C. Behind the retina by a diverging lens
D. In front of the retina a distance 2F from the lens.  (1990:Q29)
Which of the following statements is CORRECT about a long-
sighted boy who does not put on glasses? A. He cannot see
distance objects clearly B. Rays of light from a close objects are
focused in front of his retina C. His eyeball is too long D. Parallel
rays of light are focused behind his retina. ~ (1992:Q27)
The property of the eye known as its power of accommodation
is controlled by the A. Pupil B. Vitreous humour C. Iris D. Cillary
muscles (1993:Q30

Ina pro;e(ction lathem) of focal length £, the object distance u,
is such that A. u > 2f > fB.u< f <2fCu=f<2f

D. f < 4:Q37 ,

A pj;tteﬂ:wuztji: ES 1s?gght t?efec)t has a least distance of distinct
vision of 150 cm, For him to be able to read a material placed
at a distance of 25 am, what is the focal length of the glasseshe
shoud wear? A, 15.0am B. 17.6an C. 21.4am D. 30.0cm (1997:Q36)
A man wears convex lens glasses of focal length 30cm in org.er
to correct his eye defect. Instead of the optimum %Scyn;, is
least distance of distinct vision is A. 14cm B. 28cm C. /5cm

D. 150cm  (1998:Q34)

n astronomical telescope IS dated B
when the A, Eye is accommodated bB. Fot i

lens is longer éwan that of eye piece C. Fiog lm(anng:i;BﬂIﬁ):
near point of eye D. Final image is at infinity.

The diagram below shows the prism arrangement is

a A. Binocular B. Spectrometer C. Perisadf
D. Projector  (1999:Q33)

structed with con
“niat optical instrument can best be @on

i be in normal adjustment
e Focal length of objective

verging

nses of focal lengths 50cm and 5cm? A Compound microscope

20,

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.
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B. Terrestrial telescope C. Astronugimcal telescope

D. Galleu's telescope  (2000:Q31)

A projection lantern is used ko give tne image of a slide
on a screen. If the image is 24 tmes as large as the shde
and the sceeen 1s 72.0m from the prujecting lens, what is
the position of the shde from the lcns A. 4.0m B. 3.5m
C. 3.0m D.0.3m (2000:Q34)

The terrestrial telescope has one extra lens more than
the astronomical telescope. The estra lens is for

A. Improving the sharpness 8. Creating an inverted image
C. Magnification of the image D Erection of the image
(2001:Q13)

Which of the follovang eye defects can be comrected
using a cyhndrical lens? A. Presbyopia 8. Chromatic
aberration C. Myopia D. Aztigmatism (2002:Q22)
The eye controls the mount of light reaching the retina
by adjusting the A, Iris B, Optic nerve C. Cornea D. Retina
(2002:Q37)

The operation of an ogptical fibre 15 based on the principle
of A. dispersion of light B. interference of light
C. refraction of light D. polanzation of ight. (2003:Q29)
A person can focus an object onty when it lies within
200cm from him. Which spectacles should be used to
increase his maximum distance of distinct vision to infinity?
A. Concave lens B. Plane glasses C. Binoculars. D. Convex
lens (2004:Q3)
A person can focus objects when they lie beyend 75cm
from his eyes, The focal length of the lens required to
reduce his least distance of distinct vision to 25am is
A. 25.00am B. 37.50am C. 75.00am. D. 18.75am. (2006:Q33)
In the microscope, the eyepiece lens merely acts as A an
inverter B. arefiner C a diminisher D. a magnifier (2008:Q36)
An observer with normal eyes views an object with a
magnifying glass of focal length Scm. The angular
magnification is A.-6. B.-5. C. 5. D. 6. [least distance
of distinct vision D = 25cm]  (2008:Q37)
The ability of the human eye to focus obiects on the
retina is referred to as the power of A. interference
B. diffraction C. accommodation D. superpesiton. (2009:Q37)
In comparing the camera and the human eye, the film of
the camera functions as the A. iris. B. pupi. C. cornea.
D. retina. (2010:Q28)
Which of the following is used for the correction of short-
sightedness? A, Concave 'sns B. Concave mirror
C. Convex mirror D. Convex fens {2010:Q31)
When the human eye loses its power of accommodation,
the effect is known as A. astigmatism B. long-sightedness
C. short-sightedness D. presbyopia  (2011:Q25)
A certain far-sighted person cannot see objects that are
closer to the eye than 50 cm clearly. Determine the power
of the converging lens which will enable him to see at 25am.
A.0.03D B, 0.04D C.0.06D D.0.02D (2011:Q27)
The use of lenses is NOT applicable in the A. projector
B. human eye C. periscope D. telescope (2012:Q36)
What does the diagram above

2 represents? A. telescope In
v s normal use. B. microscope in
L normal use. C. telescope n

abnormal use. D. microscope in abnormal use (2013:Q33)
If the linear magnification of the objective and eyepiece
convex lenses of a compound microscope are 4 and 7
respectively, calculate the angular magnification of the
microscope. A. 2. B. 3. C. 11. D. 28, (2013:Q34)
In a compound microscope, the objective and the eyepiece
focal lengths are A. long. B. short. C the same. D. at
infinity. (2014:Q31)
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38

39.

40.

41,

42.

1B.

2B.

3B.
4C,
5C.
8D.

9B.

When a telescope 1s in normal use, the final image is at A. the
focus B. the radius of curvature, C. the near point. D. infinity.
(2014:Q32)

An object 20cm from a convex lens has an image 25cm away
from the lens. Calculate the power of the lens A. 45B B. 9D
C. 20D D. 5D (2016: Q7)

An astronomical telescope in normal use has an angular
magnification of 4 and the lenses are at a distance of 25cm,
calculate the focal length of the eye-piece (2016:Q46)

A stigatism is corrected by the use of a A. diverging lens
spectacle B. cylindrical lens spectacle C. converging lens
spectacle D. plano glass spectacle (2017:Q9)

If the focal length of a camera lens Is 20cm, the distance
from the film at which the lens must be set to produce a
sharp image of an object 100cm away is A. 17cm B. 20cm
C. 25cm D. 100cm (2018: Q32)

CHAPTER 23 ANSWERS

Myopic defect = short sightedness

NOTES:

1. In myopia, the suffrer sees only near object clearly as

the eye lenses are too converging hence corrected by

using concave/diverging laws.

In hypermetropia or long sightedness, suffer sees distant

objects clearly as the eye lenses are too diverging hence

a convex or converging laws required.

This is astronomical telescope in normal adjustment whereby

the final image Is at infinity.

NOTES:

1. At normal adjustment, focal point of objective lens fy
coincides with the focal point of the eye - piece f, such
that the distance between the two lensesisd = f, + f,

2. A telescope is used to view distant objects while a
microscope views a near but tiny object.

3. You might confuse the telescope above with a compound
microscope as both use two convex lenses hence master
these differences: ’

2.

Astronomical Telescope Compound Microsope

1. Long objective: f, > f, | Long eye-piece: f,>f

2. Objective receives
parallel rays from a

Objective receives non parallel
rays from an object just beyond

. ——
wision is required such that u = < and v = person’s far poirg |

5. In general, take u = normal far/near point;

v = person’s given distance of distinct vision. -

6. In case it 1s not stated that the individual is far/nesy

sighted lonk for expression like "cannot see beyond_, =
for short-sight and “@nnct see less than...” for far sight

See Q8 12D. See Qs 1 and 8
When viewing near object, the cihary musdes con
and the lens shortens and thickens such that its foca|
length reduces; and the reverse is true for viewing far objeg.
The object is placed at a point between F and 2F so ag ty
produce a real, enlarged, upright image of the inverted object.
This patient 1s clearly long sighted since his near point
150cm is of larger than the normal near point = 25¢m,
u = 25cm v = -150cm

-+ =%

= =1
t=3-d=%
A convex lens of focal length 30cm.
This is the reversal of Q15, data for data:
v=t-d=d-Femor— L =—l5 —» -150m
Thus the convex lens (f = +ve) forms a virtual image (v
= -ve) of the object (u = 25cm) at the near point of the
man and this image is now used as object by the eyes for
clear vision.
See Q2 s
A periscope made with plane mirrors produce multiple
images from multiple reflections unlike a prismatic periscope.
Sincem = for an astronomical telescope, f, must be for
greater than f_to produce a reasonable magnifaction and
50 _
= = 10
m=24=4 — u=2‘-’¢—>u=

L1A,
13D.

14D.

15D,

S:4 —» f=4+30m

16D.

17D.
18C.

19C.

inthism =

2 3m

24

The inveted image produced by astronomical telescope
is tolerable in astronomy but not when viewing objects
on earth hence the extra lens for eventual erection of image.
Astigmatism arises from uneven surface of the comea
and the patient has difficulty seeing horizontal fines.
This in turn controls the size of the pupil which is the
apeture of the ins.

20C.
21D.

22D.

23A.

distance f, 24C. The various wavelengths of the light are refracted in
. , . different directions when the light signal enters the glow
= acgpu;emsgtm Rormal :::;a;adjustment L fibre but a graded index fibre allows this to reach the
] ry. other end of fibre simultaneously.
4. In Galilean telescope: d = f, - f, and f, > f, A This is dearly short sight hence a concave lens is needed (See Q10.
objective — convex lens; eye-peice —» concave lens. | 26B. This is a long-sighted individual (see Q10)
See Q2 u = 25¢cm v = -75¢m
This accounts for why many elderly people are long-sighted. = 1 1 -1+3 _ 2
See Q1 6A. See Q1 7C. See Q2 %“‘&*%"%*7’5*75'*‘}:*75’ T
A—>Near point = 25am  Far point = Infinity B and (/D—» See Q1 f= 125 _ 37.5¢m
E —> Image behind retina in long sight and In front of retina 2 N o
in short sight because eye balls are two short and two long | 27D- The magnification (m,) produced by the objective lens is
respectively. n_egllglble unlike the appreciable one (m,) by the eye-
A converging lens (f = +ve) of very small focal length (Smm < 5am) piece. The eyepiece acts as a simple magnifying
is required (see Q2) NOTE: Glass overall magnification: m = m xm, —» m =1,
. . = — = 1 - 3 = 2—5 - 1.5 -
10C. u =25¢m; v = -100cm.Jf~ =l+1 1= 3_*100 = 135 8. M=2-2_5
100 29C. See Q13
f = 3 = 33.33cm 30D.| Camera Eye
The far-sighted person requires a convex lens of focal length 33am Film retina
NOTE: ‘ Lens Lens
1. The required lens would produce a virtual image that
appears to be at 100cm, the person’s least distance of Diaphragm Iris
distinct vision i.e object is taken from 25cm to 100cm. Aperture Pupil
2. This image is now the object for the individual hence, | 31A. See Q1 32D. See Q4
the “image of the image” falls on the retina. _ _ _
3. In nomal eye, near point is 25am but in this person, s 100am, | 330+ U = 25cmv = -50cm — 3 =14+ 4
4. In short sight, a lens that would bring the far point of T n
the indvidual from infinity to his least distance of distinct % 350 = 5 > f=50cm
80
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40C

41B
42C

8.

9. *The spectrum of white light consists of coloured lights arranged

pD.m=m xm, =4x7 — m=28

. The visible part of light consists of the following colours: A. red,

. The angular dispersion of a prism depends on A. the index of]

— ,
(dedara Samuel Olaosebikan

But p = r i.;o = 0.02cm?

NOTES: The answers in the option are expressed in 'em?!
fiot Iin dioptrer because 1Dioptre = im!'

-rHc"nom*!al answer is 2D not 0.02D because p = ,L?U in metre

C. A periscope elther uses a plane mirror or a triangular prlsm
At normal adjustment, f, coincides with f, and final image I,
formed at infinity.

'Eyepiece is of longer focal length than the objective; question
15 ambiguous

See Q2 . !

| 1 _100 100
—Ecj"'js-"*f BUtpOWEl' o

For an astronomical telcscope at normal ad)ustment
d=f,+f (seeQ2):.f=d-f, =25-f,

Angular Magnification is given by: m = —f& (See Q19)
m=22-8 5 4 ZS;fe
See Q22

_ 1 1 -
Tt t=%-mw> <=

and f, = S5cm

%: 1—8—0 and v = 25cm

CHAPTER 24
DISPERSION OF LIGHT. ELECTROMAGNETIC SPECTRUM

indigo, infra-red, violet, yellow, green and blue B. red, green,
blue, violet, indigo, orange and yellow C. blue, ultra-violet,

infra-red, red, yellow, indigo, violet, green and orange D. infra-
red and ultra-violet E. red, orange, yellow, green, blue, indigo
and infra-red. (1978:Q43)

refraction only B. the angle of incidence as well as the index of]
refraction C. the angle of incidence only D. the thickness of
the prism E. the prism angle (1978:Q46)

Of the following which is different from the others? A. x-rays
B. gamma-rays C. cathode rays D. ultra violet rays E. infrared
rays (1978:Q49)
Which of the following electromagnetic waves has the shortest
wavelength? A. Radio waves B. X-rays C. Infra-red D. Blue
light E. Ultraviolet (1979:Q40)

In sunlight, a blue flower looks blue because we see the flower
by the light it A. receives from our eye B. disperses C. absorbs
D. refracts E. reflects. (1980:Q37)

The range of wavelengths of the visible spectrum js 400nm-—
700nm. The wavelength of gamma rays is A. Longer than
700nm B. Shorter than 700nm but longer than 400nm C. 550nm
D. Shorter than 400nm E. Infinite  (1983:Q13)
Which of the following arrangements in the sequence shown
can be used to obtain a pure spectrum of white light? A. Source,
slit, converging lens, prism, converging lens, screen. B. Source,
slit, diverging lens, screen. C. Source, converging lens, prism,
diverging lens, screen. D. Source, slit, prism, diverging lens,
screen (1983:Q18)
What is the apparent colour of a RED SHIRT when viewed In
PURE green light? A. Red B. Green C. Yellow D. Black E. Blue
(1984:Q40)

in the following order A. Blue, red, green. Yellow, indigo, violet,
range. B. Red, orange, yellow, green, blue, indigo, violet. C.
‘ed, orange, yellow, indigo, green, blue, violet. D. Indigo,

Jl(T—i-P 9D |

violet, orange, indigo, red.  (1984:Q41)

10. A narrow beam of white light can be split up into different
colours by a glass prism. The correct explanation is that
A. White light 1s an electromagnetic wave B. The prism
has all the calowrs of the white light C. White ight has
undergone total internal reflection in the prism D, Different
colours of white light travel with different speeds in glass.
E. White light consists of yellow, green and red oldurs.
(1985:Q34)

11. In which of the following arrangements is the wavelength

_in an increasing order? A. Gamma rays, infra-red rays, X-
rays, Radio waves. B. Gamma rays, X-rays, infra-red rays,
Radio waves, C. Radio waves, X-rays, gamma rays, infra-
redsays, D. Infra-red rays, radio waves, X-rays, gamma

ys. (1986:Q29)

1Z. When white light is dispersed by a spectrometer, the
component having the shortest wavelength is A. Orange
B. Green . Violet D. Red. (1988:Q34)

13. Which of the following statements is TRUE of uitraviolet,
visible and infra-red rays? A. They are all electromagnetic
waves with the same wavelength. B. Ultra-violet rays have
shorter wavelengths than infra-red rays and produce
fluorescence. C. Infra-red rays have shorter wavelength
than visible light and produce the sensation of heat
D. The wavelengths increase in the sequence: visible,
ultra-violet, infra-red.  (1988:Q35)

Whute E, F and G are yellow, red and
cyan transparent light filters
14. , /
ObjE‘Ct

respectively. The colour of a
white opaque object when
viewed through the arrangement of the filters above is
A. Yellow B. Red C. Black D. Blue (1988:Q36)

15. A spectrum of sunlight is said to be impure when A. It is
made of only three colours B, It has no red colour in it
C. The different colours in it overlap D. It does not contain
white light. (1988:Q38)

16. When a yellow card is observed through a blues glass,
the cord would appear A. Black B. Green C, Red D. White
(1989:Q29)

17. Dispersion of light by a glass prism is due to the A. Different
hidden colours of the glass B. Different speeds of the
various colours in glass C. Defects in the glass D. High
density of glass. (1989:Q30)

18. Which of the following pairs is NOT part of the
electromagnetic spectrum? 1. Radio waves II. Beta rays
1II. Gamma rays IV. Alpha rays A. I and 11 B. III and IV
C.IandIIID, ITand IV. (1989:Q31)

19. When light is incident on an object which is magenta in
colour, which of the following colours be absorbed?

A. Red and blue B. Green only C. Red and green D. Red
only. (1990:Q30)

20. Which of the following arrangements of the components
of electromagnetic spectrum is in ascending order of
wavelengths? A. Gamma rays, ultraviolet rays, x-rays, infra-red
rays. B. Gamma rays, x-rays, utraviolet rays, infra-red rays
C. Infra-red rays, ultraviolet rays, x-rays, gamma rays. D. Gamma
rays, ultraviolet rays, infra-red rays, x-rays. (1992:Q30)

21. Which of the following cormectly explains(s) why a green
leaf appears green in bright daylight? L. It absorbs only
the green component of sunlight. 11, It absorbs all colours
in sunlight except green. III. It reflects only the green

Jreen, blue, violet, yellov., red, orange. E. Yellow, blue, green,

component of sunlight, A. I only B. 1T only C. I and 11

81
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only D. IT and III only.  (1993:Q31)

If the Nigerian flag (green, white, green) is viewed in pure

yellow light, which of the following set of colours would be

observed on the flag? A. Green, yellow, green B. Red, yellow,

red. C. Black, yellow, black. D. Green, white, green (1994:Q38)
Which of the ‘figures below lllustrates the dispersion of white
light through a triangular glass prism?

A een B Screen C St D "’n";'
’A\Ea &E ’&3 A‘% (1994:Q39)

Which of the following palrs of colours gives the widest
separation in the spectrum of white light? A. Red and violet

B. Green and yellow C. Red and indigo D. Yellow and violet. (1995:Q36)
The colours seen in thin films of oil on the road and in soap
bubbles are due to A. Reflection B. Interference C. Diffraction
D. Polarization.  (1997:Q30)

The electromagnetic waves that are sensitive to temperature
changes are A. X-rays B. gamma-rays C. ultra-violet rays

D. infra-red rays. (1997:Q37)
Which of the following are true about infra-red radiation? I. It
is invisible II. It is called heat ray IIL. Its frequency is higher
than that of blues light IV. It travels as a transverse wave.
A1 I, IIland IV. B. I, IT and IV only C. I, ITI and IV only. D. II,
III and IV only. (1998:Q35)

Which of the following eledromagnetic waves Is least energetic?
A. infra-red rays B. X-rays C. Ultra-vioket D. Gamma rays (1999: Q30)
The colours seen in soap bubbles are due to A. Interference
B. dispersion C. diffraction D. refraction (2002: Q17).
Which of the following pairs of light rays shows the widest
separation in the spectrum of white light? A. Green and yeliow.

B. Indigo and vioket C. Orange and red D. Blue and red (2003: Q36)
The production of pure spectrum could easily be achieved
using a A. triangular prism only. B. triangular prism with two
concave lenses. C. triangular prism with two convex lenses .
D. glass prism with a pin. (2007:Q3)

Which of the following is a secondary colour? A. Blue B. Orange
C. Red D. Green (2009: Q38) .
Dispersion occurs when white light passes through a glass
prism because of the A. different speeds of the colours in
the glass. B. high density of the glass. C. defects in the glass.
D. different hidden colours in the glass (2010: Q32)

Which of the following electromagnetic waves has the highest
frequency? A. Infrared-rays, B, X-rays. C. Ultra-violent rays.
D. Radio waves. (2011: Q28)

When a red rose flower Is observed in blue light, what colour
does the observer see? A. Magenta. B. Yellow. C. Red.

D. Blue. (2011: Q29)

Dispersion of white fight s the ability of white light to A, penetrate
air, water and glass B. move in a straight ine C. move around
comers D. separate to its component colours.  (2012: Q37)
37. The angle of deviation of light of various colours passing through
a triangular prism increases in the order A. red—» green—p biue
B. green —pviolet —»-bive. C. biue —» red—» green,
D. biue —» green —» red.  (2013: Q28)

38. A pure spectrum can be produced by using a A. trlangular
prism B. triangular glass prism with two convex lenses C. glass
prism D. glass prism with two concave lenses (2016: Q10)

39. What happens when a beam of white light is passed through
a triangular glass prism? A. Dispersion oacurs B. Polarization oacurs
C. Interference oaurs D. Photoelectric effect occurs (2016:Q35)

40. The optical phenomenon responsible for rRinbow is
A. refraction B. diffusion C. reflection D. dispersion(2018: Q10)

N o

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

——

CHAPTER 24
DISPERSION OF LIGHT. ELECTROMAGNETIC SPECTRUM
Infrared lﬁa?gﬁgpd ultravsolet‘
You must be familiar with the correct order.
The angular dispersion or dispertive power of a prism
depends on the following
I. The angle of Incidence of incoming light
i, Refractive index of the matenal prism
ili. Refracting angle of pnsm
iv. Refraction idex of the surroundings
Cathode ray is not part of the electromagnetic spectrum

1B.

2B,

I

Gamma rays
X-rays

ultra violet rays
visible light
infrared rays
microwaves

y radio waves

»*
£
fo) .
%]

Frequency increases

E Wave length In pieces

. All the electromagnetic waves have the same speed
as visible light such thatv = fA =3 x10*ms ieifa
wave has a very small f, it has a very large 2. and vice versa.

. Thus gamma rays have shortest wavelength but highest
frequency; radio waves have longest wavelength
lowest frequency.

See Q3

When white visible light falls on the flower, all the colour

f—y

4B.
SE.

absorbed while blue is reflected into our eyes.
See Q3

|
Hpieas i
NOTE: :

1.

6D.

A = source B = slit C = 1st lens

7A. D=|:|'EmE=2rﬂlenf=s:rm

The siit illuminated by the light source acts as objects

producing fairly separate images of different colours.

The slit is at the focal length of the 1st converging lens.

The screen is also placed at the focus of the 2nd lens.

If 2nd lens is remove, a fairly pure spectrum can still

be obtained,

The green light is completely absorbed and nothing is

reflected.

NOTE: Black méans no light.

98. ROYGBIV (Q1)

10D. The splitting is called dispersion and it follows from the
different angular refractions of these colours because they
are siowed down by varying degrees on entering the prism.

11B. See Q3 12C. See Q3  13B. See Q3

2.
3.
4.

8D.

Black

White Red | |Red
een

14C.
Yelow Red  Cyan
Yellow filter absorbs Blue; Red absorbs Green and Cyan
(B-G) absorbs red hence the eye sees black colour.

15C. The diagram In Q7 produces a pure (non-overiapping)
spectrum,

16A. See Q8 17B. See Q10
19B. Magenta = Red + Blue

Hence green is absorbed while red and blue are reflected:

18D. See Q3

82
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208.
22C.

23C.

24A.

25B.

26A.

27A.

{28D.

29A.
328,

e g —

33A.

35.

36D.
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NOTE:

1. Alsoconsider: Cyan = Blue + Green; Yellow = Red + Green

2. Biology students should remember that Blue-green algae
are called Cyanor bacteria (cyan = blue-green)

See Q3 21D, See Q5

The green portions absorb the yellow light hence they appear

black; the white portion reflects the yellow light and produces

a yellow sensation in the eye.

NOTES:

1. A white surface relects all the colour falling on it,

2. Ablack surface absorbs all colours falling on it.

The splitting of the ray Into its coloured components occurs

at the (first) air-glass interface not the (second) glass air

interface in (D).

ROYGBI1V

(A)

Thin film interference of white light coming from the sky.
The heat generated in X-ray production in quitely transfered
away by some cooling fans

Infra-red is not part of the visible light spectrum but like all
electromagnetic waves, it is propagated as a transverse wave
with the speed of light. Heat energy reaching us from the
sun (called radiant heat) for example is infra-red radiaton. It is
of higher frequency but lower wavelength than blue light (see Q3)
NOTE: Do you know that the so-called global warming arises
from the retention of the infra-red portion of the sunlight by
excess atmospheric carbondioxide?

See Q24 30A. See Q23 31C. See Q7

Red, blue and green are primary colours (in light) and take

orange as yellow here.

NOTES: :

1. A primary colours cannot be obtained by adding two or
more colours. ’

a. In light —» Red/Blue/Green
b. In paint —» Red/Blue/Yellow
2. Asecondary colour is obtained by adding two primary colours
a. Inlight colour: Magenta = Red + Blue
Cyan = Blue + Green; Yellow = Red + Green
In paint colour: Purple = Red + Blue
Green = Blue + Yellow; Orange = Red + Yellow
3. Addition of three primary colours produces white-coloured light.
4. Addition of three secondary colours produces white—coloured
light.
5. Addition of three primary or three secondary coloured paints
produces black paint.
6. Two light colours are complementary if their addition
produces white light
Green + Magenta = White; Blue + Yellow = White
Red + Cyan = White
A complementary pair contains a primary and a secondary light

aolours.
f vedon Furphe i
8. a.light A b. paint &
Bt ) Graen [ ] = e

9. Light uses additive colour mixing while paint uses substractive

b.

7.

388 See Q7 39A Se¢e (10
40D When white light from the sun passes through rain

droplets hanging in the ar, it is despersed to form the
visible rainbow

CHAPTER 25
ELECTROSTATICS, ELECTRIC FIELD, CAPACITORS

. The equivalent capactance for the drcuit drawn below
i3 A. 18mf B.4mf C. 2mf D. 12mf E. 13mf (1978: Q29)

. Why 15 it impasible for the lines of force of an electric field
to ross one anather? Al like charges repel each other B. a
charged partice 15 deflected  C. like charges are arranged on
the same lines of force D. a postively charged partide can
travel in only one direction at any tme E. none of thece is
correct. (1978: Q34)

. An electric charge could be transmitted through A. wood,
rubber and stone B. paper, day and plastic C. glass, acid
and doth D. the human body, vrater and metals E. afl of
the above. (1978: Q38)

. Which of the follawing is true of an electrical charge?

A. Positive charge means deficit electrons B. Negative
charge means excess of electrons C. Electric current means
movement of electrons D. All of the above £ A and B

only. (1980: Q2)
above is A. 025mf B. 0.50mf C. 0.75mf

‘ 2t l
— S am D. 1.25mf E. 1.50mf (1980:Q9)

. What is the relative permitivity of a c2paditor if its capaditancs

with a medium as dieledtric is 16 farads and its capacitance

with vacuum as dieledricis 2 farads? A0 B. % C 2 D.8
E. 32 (1980: Q21)

In the process of electrification by induction, the amount

of induced charge in relation to the inducing charge is the

A. same in sign and quantity B. same in sign but greater

C. opposite in sign but greater D. opposite in sign but less

E. opposite in sign and equal (1980: Q48)

. Which of the following staterhents is CORRECT? A. Charges
generated on glass rubbed with sikk are cabed negative B. Charges
in various media @n be Gamed by protons detached from their
atoms. C, The magnitude of any charge s a mulipie of the
charge of an eledron D. The intensity of an electric field is a
saalar quantity E. If 500 joules of work are required to move a
2-coulomb charge between two points, the potential difference
between the two points is 100V.  (1981: Q27)

What is the resultant capadty of the ciccuit

o—
= I I . (Fig.5) given above? A. 1.5mf B. 18.0mf
ot | | C. 6.0mf D.6.8mf E. 8.83mf (1982: Q26)

10. As a positively charged rod is brought nearer to the top cap
of, a positively charged gold leaf electroscope, the divergence
of the leaves will A. decrease to zero B. steadily increase
C. decrease to zero and then incease D. remain constant
E. increase to maximum and then decrease. (1982: Q32)

'The total capacitance of the dircuit

[=2]

9.

11. If the force on a charge of 0.2 coulomb in an electric field
colour mixing. is 4N, then the eledtric field intensity of the field is A. 0.8
See Q10 34B. See Q3 B. 0.8N/C C. 20.0N/C D. 4.2N/C E. 20.0C/N (1983:Q47)
The red flower would absorb the biue light to produce black|12, The unit quantity of electriaty is called A. The ampere B. The
appearance of the flower. No option was correct! volt C. The coulomb D. The ammeter E. Electromotive force.
NOTE; Additive colour mixing does not apply here hence (1984:Q7) In the Gircult shown in the figure below
magenta is wrong. ‘ 4F calaulate the effective capadtance
See Q10 o , _”:: between X and Y. A 3/4mF B 210/
. Red deviates least (ROY-) whiile violet deviates most (- GE?IV)' —F  13mF C.12mF D. 412/13mF
NOTE: The above also means that red travels fastest while }13. E—H——J}— | ¥ ElimF (1984:035)
violet travels least spcaily. 83. AxF
D
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15.

16.

17,

18.

19,

20.

21.

22.

23.

24.

25.

26.

If the distance between two stationary charged particles is

doubled, the magnitude of the electrostatic force between
them will be A. doubled B, halved C. a quarter of its former

value D. unchanged E. four times the original value (1985:Q36)
The sign of the charge on a charged glass rod may be determined
with A. A charged electroscope B. An uncharged electroscope
C. A galvanometer D. An electrometer. (1986:Q46)

Two capaditances of 6mF and 8mF are connected in series,

What additional capacitance must be’ connected in series with

this combination to give a total of 3mF? A. 3mF B. 16mF

C. 24mF D. 30mF. (1987:Q40)

M N Inthefigure above, M and N are Insulated

metal spheres in contact. A negatively

3 charged ebonite rod P is brought near

g M. when M and N are separated and the
rod is taken away, which of the following

Statements is CORRECT? A. Both M and N have acquired negative

dﬁar'gsB.Boﬁ1Manthaveacquiredposiﬁ»emargesCMhas

acquired negative charge and N positive charge D. M has acquired

positive charge and N negative charge.  (1987:Q41)

Which of the following combinations of 2mF capacitors will

give an effective capacitance of 3mF across terminal XY?

X

2uF  F Y 2

i gl R
g 2F .

ca 3 W 2, ove [The] o (1983042
] I " 11 24F -

]

Twao insulated charged spheres of different slze.s{ and r.:arryiﬁg !
opposite charges are connected together by a metallic
conductor. Current will flow from one sphere to the other
until -both spheres A. CaW the same magnitude and sign of
charge. B. Are at the same potential. C. Are at the same -
temperature. D. Are of the same size. (1989:Q32)

Which of the following statements are true of an insulated
charged body carrying a positive charge? 1. It contains excess
positive charges II. It areates an electric field III. It possesses
potential energy IV .It carries electric current. A. I and IV
onlyB.Iandonly C.1,Tand Monly D. 1, I, M and IV. (1990:Q35)
Which of the following is a vector? A. Electric charge B. Electric
field C. Blectric potential difference D. Bediric capaditance. (1990:Q36)
An insulated rod when rubbed with a material acquires
A. A negative charge if it is made of glass and rubbed with silk
B. No charge if it is made of glass and rubbed with fur C. No
charge if it is made of copper and rubbed with silk D. A positive
charge if it is made of copper and rubbed with fur. (1991:Q34)

uF The net capacitance in the circuit
shown above is A. 8.0mF B. 6.0mF
P I :>_1*‘F‘ C. 4.0mF D. 2.0mF  (1991:Q39)
uF }

Calculate the force acting on an electron of charge 1.6 x 10%
C placed in an electric field of intensity 10°Vm™* A. 1.6 x 10N
B. 1.6 x 10N C. 1.6 x 105N D. 1.0 x 107¢ N (1992:Q33)
When an ebonite rod is rubbed with fur, it has A. No charge
at all B. A negative charge C. A positive charge D. Negative
and positive charges. (1992:Q34)

A 5-V battery is connected across the plates of a 2.0mF

unchanged parallel plate capaator. The charge on the capacitor
after a long bme is A. 2.5mC B. 10.0mC C. 20.0mC

Jumb Series Remlix - Pust Questions and Answers on Phyéw

|__..__
27.
12v -
.—_—

28. A field that results from the contact of a positively _criaraed

29.

30.

31.

32.

33.

34.

" the magnetic field between the piates. {1995:Q42) '

35.

36.

37.

38.

39.

40.

D. 50.0mC (1992:Q39)

84

A capacitor of 10mF 15 connected a-q-r;‘(,
a cell of 12 volts as shown above. Calculaga
the energy stored in the capacitor, =

A 72x10°)B. 14x10%) C. 14x104,

D.1.2x 104 (1992:Q41) ' ¢!

10pF -

.

ball with the inner wall of an uncharged hollovs conducting i
is A, Inside the sphere B. On the surface of the ball C: Inside g
outside the sphere D. Outside the sphere. (1993:Q32)~

A parallel plate capacitor of area 10cm? in vacuum has a
Gpadtance of 10’mF. What is the distance between the platesy
(€ =9 x 10"Fm ) A. 9 x 10"m B. 9 x 107m C. 9 x 10°m

D. 9 x 10'm (1993:Q40) g tediaig
“sme 1sme I the network shown above} Q@ﬂu},‘; Y
| T the potential difference across’ Hjné'_smr’_‘ :
capacitor. A. 3V B. 6V C. 1|2V_ D. 18y
v VEF

(1993:Q41) '
When biro pen rubbed on a dry silk doth is moved! very
dmeUMapieceofpaperonadytade,thepmisﬁ;mto o
up the paper. This is becausé A. Bath the pen and the ddth are
magnetized B. The pen is magnetized but the doth s not C The
pen is charged while the doth is magnetized D. Both the pen ard :
the dath are charged. (1994:Q41)

A capacitor 8mpF, is charged to a potential difference of
100V. The energy stored by the capacitor is A. 1.0 x 107}
B. 8.0 x 10J C. 1.25 x 10 ] D. 4.0 x 102 (1994:Q43) . _
Two parallel plates at a distance of 8.0 x 10°m apartara.,
maintained at p.d. of 600 volts with the négative plate
earthed. What is the electric field strengm?'}'\. 4.8Vt

*B. 75.0Vm™ C. 4800.0Vm D. 7,5000.0vm* (1995:Q37)
The purpose of a dielectric material in a parallel plate
capadtor is to A. Increase its capadtance B. Decrease its. ‘
capadtance C, Insulate the plates from each other D. Incease

T
e
g i

The resaltant in the figure -

o "1} o 2 i

2F 3%F_ ﬁF 4F - abovgis&.lS.OnfB.Qﬁ.aal"nF_‘
= —— C. 1.3mF D.T03mF
' : —— N e e

o F . (1995:Q43) )

o
Which of the figures below showed the correct distyibution
of charges on an isolated positively charged hollow metal?

A X% #. B.c 5 C. D. 3 % B
EECY L5 S

Two 50mF parallel plate capacitors are connected in seriest *
The combined capacitor is then connected agross a 100V,

battery. The charge on each plate of the capacitor is

A. 5.00 x 10°C B. 2.50 x 10°C C. 1.25 x 10°C D. 1.00 x 10%C +~
(1997:Q44) '
The force of repulsion between two point positive dtarg‘g.S'
5mE-and 8mC separated at a distance of 0.02m apart’is
A. 1.8 x 10N B, 9.0 x 108N C. 9.0x 10°N D. 4.5 x 10°R

. '
a
L4

[4%50 =9 x 10°NmC?] (1998:Q36)

An ebonite rod rubbed with fur attradss a glass rod rubbed with sk
berause A. Ebonite has a negative charge while glass has a posiive
charge B. Ebonite has a postive charge whie giass has a negative
charge C. Both have negative charges D. Both have postive dharges:
1998:
.gparallg?g)paa’corhasammonplateareacﬂxlw"‘.aﬂ
plate separation of 2 x 10°m. Assuming free space, what & 8
capaditance? A. 2.25 x 10VF B. 4.50 x 10°F C 2.5 x 10
D. 450 x 10%F [eo = 9.0 x 102CN'm?] (1998:Q42)

s
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41

42

43

44

45.

46.

47.

48.

49,

50.

51.

52.

57

'
’ %

In the arrcuit above, the potential across
each capacitor is 100V. The total energy

2l
i
A stored In the two capacitors is A. 3.0 x 101

p—00v——— g 30x 1071C. 25x 101 D.60x 10°) (1999:Q38)
_ The diagram below shows two capacitors P and Q of
capacitances SpUF and 10pF. Find the charges
stores In P and Q respectively. A. 200pC and
100C B. 100pC and 200pC C. 4pC and
i 2puC D, 2pC and 4C (2000:Q30)
. The diagram below shows two capacitors P and Q of

aF

Q
1nF

P 2F capacitances 2iF and 4pF respectively
connected to a.d.c. source. The ratio of
energy stored in P to Q is A. 4:1 B, 2:1

C. 1:4D. 1:2 (2001:Q23)

Q 4F

. The diagram below shows three capacitors C,, C, and C; of
capacitances 2pF, 6 mF and 3pF
12\’[ CT12uF respectively. The potential differences
gﬂ:i a ¢ ,uC, and C, respectively are A. 4V,
6V and 2V B. 2V, 6V and 4V C. 6V, 4V and

2V D. 6V, 2V and 4v  (2001:Q25)
A student is at a height 4m above the ground during a

thunderstorm. Given that the potential difference between
the thundercloud and the ground is 10"V, the electric field
created by the storm is A. 2.0 x 10°NC* B. 2.5 x 10°NC*

C. 1.0 x 10°’NC* D. 4.0 x 10°NC*  (2001:Q26)

The diagram below shows a closed square box of side 0.5min
a uniform electric field E in the direction shown by
the arrows. What is the flux for the box? A. 0.5E
B. 2.0E C. 0.2E D. 0.0E (2001:Q30)

When a piece of rectangular glass block is inserted between
two parallel plate capacitor, at constant plate area and distance
of separation, the capaditance of the capadtor will A. Inaease
B. Degrease C. Decrease, then inarease D. Remain constant (2001:Q33)
The ratio of electrostatic force F to gravitational force F between
two protons each of charge e and mass m, at a distanca d is

2 2
Asrogm B Ef:? g 458";&2 D. =S (2001:Q34)
The energy stored in a capacitor of capacitance 10pF carrying
a charge 100pC is A. 4 x 107 B. 5 x 1041 C. 5 x 104
D. 4 x 102} (206G2:Q39)
The electric field between the two-point charges is shown in

% g the diagram above. What types of charges are at

X and Y? A. Both X and Y are positive B. X is
positive and Y is negative C. X is negative and Y is

positive D. Both X and Y are negative. (2002:Q38)

A positively charged rod X is brought near an uncharged metal

sphere ¥ and is then touched by a finger with X still in place.

When the finger is removed, the result is that Y has A. A negative

charge and a posttive potenbal B. No charge and zero potential

C. A negative charge and a negative potential D. A positive charge

and a zero potental  (2003:Q27)

The instrument used for secunng a large number of similar

charges by induction 1s called A. Capacitor B. Electrophorus
C. Dectroscope D. Proof-plane (2004:Q41)

. Given three capaators 0.2pF, 0.5pF and 0.2 uF, the joint

capacitance when arranged to give minimum capacitance is

A. 0.3pF B. 1.0pF C. 0.1pF D. 0.5pF (2004:Q50)

The electnc field intensity in @ place where a c.q g€ of 10%C
periences a force of 0.4N is A. 8.0 x 10°UNC+, B. 8.0 x
‘O'NC'. C. 4.0 x 10°NC' D. 4.0 x 10MNC". (2005:Q17)

he figure above showis  re capacitors, 2uF, JuF and 6pF

connected in series, If the p.d across
the system s 12V, the p.d. across the
& hypFcapacatoris A 4V B.6v. C. 12

V. D.2V. (2005:Q19)

56. If the distance between two point charges is increased
by a factor of four, the magntude of the electrostatic
force between them will be A. 1/2 of its former value.

. B. 1/16 of its former value C. 1/4 of tts former value.

D. 4 times its former value  (2005:Q23)

Theuodmﬁmardtymddwgedabodymnm&bemmed

for by the A. equilbrium in protons and neurons. B. deficency or

mrplmdeiedms.cm'cyaa:rhsdprm. D. deficdency
or surphus of neurons. (2006:Q21)

If the capacitance of a capacitor is C = %—, which of

the following parameters is varied when a variable capacitor
is used for tuning radio sets? A. Area and distance B. Constant
(e) only C. Constant (e) and area. D. Distance only. (2006:Q29)
The capacitance of a parallel-plate capaator when in air is
3pf and in the presence of 2 dielectric matenal 6 uf. The
dielectric constant is A. 3. B. 18. C. 2. D.9. (2006:Q32)
A charge 50pC has an electric field strength of 360NC?
at a certain point. The electric field strength due to
another charge 120pC kept at the same distance apart
and in the same medium is A. 18NC* B. 144NC*
C. 150NC* D. 864NC™. (2007:Q23)
A short chain is sometimes attached to the back of a petrol
tanker to A. generate more fricion. B. ensure the balandng
of the tanker, C. caution the driver when overspesding
D. conduct excess charges to the earth.  (2008:Q38)
Ifmgaﬁved\argsareirducadmmeiedrmpeada
postively charged rod is brought near the cap of the: electrostope,
the leaves will A. doseup. B. become positively charged.
C. become negatively charged. D. open further  (2009:Q39)
When a positively charged rod is brought nearer the cap of a
positively charged eledroscope, the leaves” divergence will
A converge. B, rermain constant. C dverge. D be induced. (2010:Q33)
. Three capaditors of capadtance, 2pF, 4pF and 8uF are
connected in parallel and a p.d of 6V i maintained across each
Gapaditor, the total energy stored is A, 6.90 x10€1 B. 6.90 x 107,
C.252x 107, D.2.52x109. (2010:Q34)
The capacitance of a parallel plate capacitor is 20pF in
air and 60 uF in the presence of a dielectric. What is the
dielectric constant? A.3.0 B.2.0 C03 D.60 (2011:Q33)
The correct expression for the potential at a point,
distance r from a change q, in an electric field is

? 2 q q
ﬁc_o? e 4_!:16_07 C‘W * 4nEol
Calculate the force acting on an electron of charge 1.5 x
10°C placed in an electric field of intensity 10°Vm 1.
A.'1.5x 10N B. 1.5 x 10N C. 1.5x 10°N. D. 1.5 x
10*N. (2013:Q36)
Capaditors are used in the induction coil to A, control
circuits. B. dissipate energy. C. prevent eletnc sparks
D. prevent distortion of etectnc fields. (2013:Q37)
When a negatively-charged rod is brought near the cap
of a charged gold leaf electroscope which has postuve
charges, the leaf A, collapses. B. collapses and dwerge
again. C. diverges. D. remains the same. (2014:Q33)
70. What charge is stored in a 0.1F @pactor when a 1Qv

supply is conneded acossi? A.5C B.AC C2C D.1C

(2014:Q34)

o Fe |

o ™

57.

58

59.

60.

61.

62.

63.

65.

66.

A D

(2011:Q36)
67.

68.

69.

85

Scanned by CamScanner




[N o . e g § 3 3
Jamb Series Remix - Pust Questions and Answers on - Phy, 7y 48

h impacts an opposite charge on
— i_  Calculate the effective capacitance of the| 7E ;::réf;‘zjuﬁggvc L the
71, II : circuit above. A. Lpf. 8. 2pf. C. 3pf 8BA (A) » +ve charge on glass rod rubbed with silk; e
——i— D, ‘”Jf (2014:Q35) Charge ar ebonite rod rubbed with fur i
72. The plates of a 0.5pF uncharged capacitor are connected to (B) »Protons unlike electrons are too heavy to be detachgn
a 10V battery. The charge on the capacitor after a long Lime (C) —»The charge e on an electron I1s 1.6 X 109 any
Is A.20.0uC B. 50.0pC C. 10.0pC D. 5.0pC. (2015:Q6) the magnitude of any charge is a muttiple of this
73. From the diagram below, the equivalent capacitance of the fundamental valye i.e change is the quantity of electn'cﬁz
f 3 3, three capacitorsis A. 1/3pF (or electron)e.(j
— —— +——}—— B. 1/9uF C. 1pF D. 3pF 2c generates x 101 = 1.25 x 10" electrons
(2015:Q11) (D) Electric field Is a vector field.
74. In the diagram below, the charges on X and Y are opposite, (E) Work = charge x p.d. — W = 15qv
What happens when they are in contact? A. X g e W _ 2_;:{@ = 500V
and Y become negatively charged. B. X and Y ' q _ _
attract each other. C. X and Y become positively | 9A. For 1pfand S5uf  —» C = 1+5 = 6uf parallel capacityy
charged. D. X and Y repel each other. Bl esaator ow:l ceriegs ks = L.+ % + 41
p C,~ 3 '
(2015:Q15)
C = 12_.___. - 12 — C[ = suf
75. If the voltage applied across the plates of a parallel plate "= 3+2+9° 8

capacitor separated by a distance of 0.02m is 5V, the

magnitude of the electric field intensity In the capacity Body | Electroscope Effecton leaves

A. 200Vm™* B. 250VM* C. 300VM? D. 150VM'(2016:Q3) +ve tve Divergence

76. If a charge of 2 C is situated in a field of intensity 400NC?, -ve +ve Convergence
the force on the charge is A. 4 x 10°N B. 8 x 10~N -ve. -ve Divergenc® -
C.4x 10°N D. 8x 10°N (2016:Q19) 108. +ve . -ve Convergence

77. The dielectric of a capacitor is use to A. balance up the energy uncharged +ve Convergence

B. regulate the current flow C. boost the voltage between uncharged e Convergence

the plates D. increase the energy stored (2018:Q26) NOTES:

- CHAPTER 25 1. Increase in divergence of leaves (convergence) is nat

ELECTROSTATICS. ELECTRIC FIELD. CAPACITORS a reliable result to determine the chargeon a body as
1B. For 5uf and 7uf capacitors uncharged body produces the same effect as a body
=5 “ F e e whose charge is different from that of the electroscope.

G, = 5 + 7 (parallel capacitors) . : b

C. = 12uf 2. If divergence increases, then it is a sure way of

This is nlcl)w in sefies to the B detecting the charge on the body since it must be

= RE the same as the known charge on the electrascope.
t= _1_12_ + % (series capacitors) —» C, = 4pf 11C. The electric field intensity is the force per unit {posttive)

NOTES: charge: E = % = 052 = 20N/C

1. Resultant capacitance when capacitors are in This is a measure of the strength of the field.

a.seresC=C +C +... 12C. Coulomb —» Quantity of eletricity
' 1 1 1 Ampere —» Current
? I =t +c +.. .
0 para el < G ~C R Volt —» Electromotive force -

2. This is reversed in resiLors - see chapter 26 Ammeter —» an instrument for measuring current.
2D. So also is a negatively charged particles. 13B. Consider the parallel capacitors: ¢ = 2 + 3 + 4 = 9uf
3D. There and others such as damp air, graphite, acids, salt . . 1 0

solutions and the earth, are conductors. For series capacitors: ¢ = _‘11. + -& —-C= % = 2‘}—3“

NOTE:

1. Insulators would not allow electric charge to pass through| 14¢, f o L, _» R4 =Fd o .Fl. = G;kj

them. d 1 2
2. Insulators include diamond, plastic, ebonite, polythene . . . F 2
bakelite, paper, dry ai, silk, diamond, gfass, sulphur and wood. Taking d, = 1unit d, = 2unit (d,= 2d,): ¢ = (—‘21;) = %
4D. Animmobile electron is called electriccharge and its constitutes| 15a, An electroscope of known charge - see Q10
a current when it becomes mobile. 16C. Let th . . 1
SE. For the 3 parallel capacitors: ¢ =2 + 2 + 2 = 6mf + Let the 3rd capacitor = x; But 3 + '&' +4=1
. Total capacitance: & =3 +4 —» €, = & = L5mf F=A- -4 L =833 0 Landx = e
_ ] ) ) 17D. In electromagnetic inductions, the nearer sphere acquires
6D. & =C, = CBPECItgﬂCE bEtWFe" D|3_t§15 “t”m g, ‘?g’-c'g_fmc charges opposite to the ones on the rod while the distant
C, = Capacitance between plates without a dielectric one acquires the same charges as the rod.
&= -Iiﬁ = 8.(no unit) 18A. (A) —» Series: C=1; Parallel: C, =1+ 2 =3uf
(B) —» Parallel: C=2 + 2 = 4pf
NOTES: 1
1. “with a dielectric” means there is a medium between plates Serles: ¢ =2+1 (s -g—pf
while "without a dielectric” means plate are in a vaauum (C)) ) 1.3 .4
2. If the permittivity of a medium is £ and the pertmittivity (@ —» Series: € =3+ +3= '}”f
: e (D) —» Parallel— 2+ 2+ 2 =6uf
of vacuum or free SP‘aée Is Eg, the relative permittivity of 19B. No net current flow Is observed if two points are at
i T equal potential.
the medium is € = €0 was
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oC. Flow of charge 1s called current - no flow here,please _ v _ 10 =, y
318. See Q8 22B. See Q8 458. E= g = i " E=2.5x 10"Nc
1 NOTE: The units NC and Ym™ are dimensianall 1.
" 530, Parallel: C =2+ 2 = 4uf; Series: c* 4% + % » C, = 211 | 46D. lonaily equa
2aA, F = qE (See Q11); F = 1.6 X 10" x 10° -» F = 1.6 x 10N[47A. COE (See Q34)

258. See Q8 2 2 F . :
26B.q=CV —» Q=2x10%x5=10x 10°C » q = 10uC 4BD-FE=,”L&dTa"dFs=%"!' LR B et X'Gd—m:
A W = dov r>w=}x10x10'6x12x12—7.2x1o*1 e
NOTE: q = CV (Q26) and W = 1qu (Q8) AnEGm N
= 4 - (100x107y - 4
W=t = lov(Qe) bt B 7 U gt o

50A. The direction of flux is away from +ve charge or to -ve
charge. Treat the North and South poles of a magnets

Also V = % oW =%qx —g swW= 4
similarty.

2C

28D. o 51C. To charge a sphere by induction, we bring a rod whose
29C.C= EEA L forx10e= 2X10X100 L 9x 10" g,y charge is opposite to the charge intended for the sphere
d 10 hence +ve rod produces -ve sphere.

D. Net capaditan fFandiSuf L =214 L -3 NOTE: Positive charge is at positive potential and negative

g packancR for S and I3pfip =g € gy, —# T2 o charge at negative potential (Q50)

ButQ =CV = 145 x 24 = 90pC 52B. A capacitor also stores charges but not by induction.
53C. Minimum capacitance combination occurs when all

90 x 10°° three are in series (compare Q18)

< This p.d. across 5pf = = = 18V
5x10 » TS " 1l _10+6+15
31D. The charged on the pen attracts the uncharged paper. ¢.~03705702 TGT 3
30. W= dovr = 1 x8x10¢x 1000 — W =4 x 107 C, = _?’T = 0.097 —» C, = 0.1uf
_ v _ _600 _ . NOTES:
33D.E= = gxig® —*> E=75000Vm 1. In series arrangement, the combine capacitance is

smaller than the smallest of the capacitors 0.1<0.2 uf.

= A5
34A. Remember the relation: C = d -’ (Q29) 2. In parallel arrangement, combined resistance is larger

It suggests that C@ € where than the largest of the capacitors 1.0pf>0.5pf
C = capacitance of the paralle! plate 3. You might not bother to work out the answer by
£ = permittivity of the dielectric But £>& and is propartiona using he above revelations alone.
to C hence dielectric increases capacitance. 54C. E = _5_ - 1004‘“ = 4.0 x 10°Nct
NOTE: AlsoCa AandC @ ‘é’ 55D. This is Q44 revisited
oA F dN F :
_ 350.Paralle'.:C=2+4=6pf;Sen&s:-C—“-=%+—%~+%+% 568.—,:—’1-=®(Q14) _,?:-=&1)=_1%
| .12 _12_ 57B. Electron deficit —» +ve charge
r Co= Fras2e3 = 15 = 0B Electron surplus —» -ve charge
" 36C. Charges on the surface only 58A. A variable capacitor used in radio sets is the one in which
37B. Total capacitance: C, = 2+5 = Spf the effective area of e plates can be adjusted for
But W = :12-012 = Jz- x5 x 10% x 100 x 100 2.5 x 109 tunning to the different wavelength of radio stations.
=5 S - 6 -
- 59C. €= &, — &€= =2
fo 2B pa 9x10°x5x 10°x8x 10°  _ gpoy =T 3 '
38C. e, 0.02 60C. Since they are in the same medium, forces on the charges
39A. See Q7 . y are the same: E = —& ~f=qE —» gF, = qF,
| acc= A o= TR 1025 x 1D = 225% 10 120E, = 50 x 360 —» E, = 150NC!
. 41C. Effective Capacitance G, = (2+3)uF = 5uF NOTE: E = % ~Ea -éT I.e. the larger the charge, the
| 1  x (100)? = 2.5 x 10%) field intens
‘ En stored E = J‘C,V’ =4 x5x10°x( =L lower the electric field strength or field intensity
| , Hgym arazllel the vzoltage across each is 20V 61D. The moving tanker generates static electricity in friction Hum_.vgh
~ 42B. Since they are p 55 Q = 1 x 10°C = 100uC air and the excess charges are conducted away via the chain.
E Qw =5x10%X 20 (Q ) =¥ B 62A. Divergence of leaves degease (See QlD)‘-unhke charges altract.
| Similarly Q, = 200uC 63C. Divergence increases (See Q10) - like charges pepel.
b
.

B _ va x2x10%xv ¢ DE = 12 |64C Net capacitance: C, = 2 + 4 + 8 = 14pf (parallel)
430. E= 4OV = Ey = x4 x10°x e

tage passes across them E=lovi= 3 x14x109x6x6 — E=25x107
NOTE: Same VO :

2

E B 65A. £ = 98 =3
= . = lpf * 20
44D. ¢ = % + é * —5- -G B E 66B. Consider the following: A
Q, =1x 12 = 12pc 1. Force between twa equal charges:F = —Lqmlr

In series combination, voltage across each capacitor are

L same. ,
different while charge across each "2“" = ; 5. Electric field strength or Intensity: E = Tﬂ?
1 = = 4V 4 __—q——
5 12pcC ‘w*v!,-é-sz‘lbmv, J} 3. Electric putennal:v= s

-’.v|= -;; = 2“
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Yiicy
NOTES: RE %) (%) m
v A
1.Ifr=dthenV = Ed orh E=4g . (1980:Q46)
2. F and E are vectors, V is a scalar quantity 11. According to Ohm’s law, the ratio V/I is constant for
67D0. F = qE = 1.5x 10 x 105 —» F = 1,5x 10N A. an electrolyte B. a diode C. a transistor D. silver ¢
. 68C. An induction coil uses a circuit which contains an inductance of the above (1980:Q47) 9
and if such is suddenly opened, it produces sparks unless we 12. Which of the following is NOT an effect that can be

use a capacitors. produced by an electric current? A, Heat B. Light [
69A. See Q10 C.Sound D. Motion E. None of the above. (1981:Q13, |
70C.q=Cv=01x10=1C 13. A cell of e.m.f 2V and internal resistance 1W supplies 5
71D. For parallel combination: C=2+2 + 2 = 6f current of 0.5 amﬂ%a resistance whose value is

i 05W B IW C. 2W D.2.5W E. 3W (1981:Q14
Al are now in series: & = + + 4 A ; - )
inseries: T =3+ 3+ 4 14. The effect of closing the key K in the circuit shown in g

1 _1+3+2 = By 2 would be to  A. incease the

G 5, —r &=l {— by 0.6A B. reduce the current by 0
72D.Q = OV = 0.5 x 10% x 10 = 5.0C 80 20 | C reduce the current by 0.4A

1 _1.1 1 D. increase the aument by 0.4A E ey
73C. =5+ 5+ 5 = .

G =3+t3ryendG=la K e * the curent unchanged (1981:Qa1)
74B. Unlike charges attract 15. The resistance of an open series draut is A. zero B. haf the
75B. E= ¥ = 2. = 1 normal resistance of the dircuit D. one: E. infinke (1981:Q30)

. d =00 250Vm ke

02 16. Which of the circuits illustrated below will give a total
76B. F = qE (See Q66) —» F = 2 x 107 x 400 = 8 x 10N resistance of 107
77D. Dielectric increases the capacitance C (Q34) hence it increases R, ¢ m ’
energy stored in the capacitor (since E = 1/2 CV?) — AN M —CCD—
CHAPTER 26 . S v L o
CURRENT ELECTRICITY —’\""‘C:;D_ —*W-C:;D— (1982:Q9)

1. Two resistors R, and R, are connected in parallel, R, being o ] What i resistance of the G

greater than R . The combined resistance is A. less than R | 17. ST HESM@MKW? A 110 ;::

B. greater than R, C. the sum of R, and R, D. the difference — nthe figure ghver

“« Q (1982:Q27)
of R, and R, E. greater than R1 but less than R, (1978:Q26) C 30 D.36Q E 430 (1982
2. Three 5 ohm resistors connected in paraliel have a potential difference| 8- The value of the series resistance required to convert

of 60V appiied the combination. The current in each resistor i the above galvar)ometer (Fivg. 9) into a voltmeter with a
A4A B 36A C12A D.24A E 10A (1978:Q27) full range deflection of 15V is A. 985 ohms B. 990 chans

3. In order to convert a galvanometer into an ammeter A. a low| 19 g :9 IS_‘_oh".":é)‘ 1 DO?;nheTs Bl dsoo:? g\tl‘mh (1982:Q30)
resistance shunt is connected in paraliel B. a low resistance shunt is| ~~* IgN-TESISIANCE VO £ fes .0V when connected

connected in series C. a medium resistance shunt is connected in across the terminals of a bqttery on open drcuit and

series D, a high resistance shunt is connected in paraliel E. a high 2.6V when the battery supplies a current of 0.2A through

resistance shunt is connected in series.  (1978:Q31) a lamp. The resistance of lamp is A. 2.00Q B. 13.00Q
4. Inthe given drautt in the figure cell P has an em.f 1.5V and an C. 0.52Q D. 0.13Q E. 1.502 (1982:Q38)

b 15y 2oy Unknown intemnal resistance r while the cell Q has

> 20V = The diagrams in the
o an em.f 2.0V and an intemal resistance 1 ohm. - figure show three
_ If the ammeter reads S0mA, then, ris equal o | 0 | = w1 10 | drouits. The intemal
v A.0.50hm B.0.620hm C. 1.0ohm D.2.00hms | ©° 1 L2 " resistance of the

E.30ohms. (1979:Q12) ' b:;-tterm are negligible. Which of the currents is the largest?

rid nts I and I, in the figure A , B.LCL DI EIL (1983:Q19)
?;hepiurfzoﬁf\m; CoA C08 D. 2A E 1A 21 A n;illiar%eterlswim full scla’le deflection of 100mA has an
5. " (1979:Q15) internal resistance of 5 chms. It would be converted to
' ) an ammeter with a full scale deflection of 1A by connecting,
i, | @G a resistance of A. 5/99 ohm in series with & B. 5/99 chm in
6. An electric cell has an intemal resistance of 2 ohms. A current parallel with it C. 99/5 ohm in paraliel with i . 99/5 ohm in_
of 0.5A is found to flow when a resistor of 5 ohms resistance ceries with it E. 2 ohms in series with it (1983:Q20)
& connected across it. What is the electromative force of the call? | 95 A 24V potential difference is applied across a parallel
A 5vots B.3.5volts C.2.5volts D. 1 volt E. 10 volts (1979:Q27) combination of four 6-ohm resistors. The currents in each
7. An electrical circuit of the figure is connected up as shown; resistor is A. 1A B. 4A C. 16A D. 18A E. 36A (‘1933:@3)
) which of the following is the cor- | 23, In the circuit shown in the figure T is a resistor whose
A rect value of the current resistance falls as temperature increases. L, and L, ar®
Jmﬂ through the 1 ohm resistance? lamps. Assuming the cell has negligible internal resns}ance.
A. 12/13A B. 13/12A C. 1/3A as the temperature of T increases A. L, becomes brightef
= D. 3A E.12/7A (1979:Q45) L, becomes dimmer. B. L, and L, becomes brighter. C. &
g. Whatis the total resistance in the above diagram? A. cjhms becomes dimmer, L, becomes brighter. D. L, pec:mﬂﬁ[‘
* B 15 ohms C.250hms D. 35 ohms E.45 ohms. (1980:Q8) e L oes ok change, E. L, becomes dm
9 A'mllliammeter of resistance SW and full scale deflection ofv does not change. (1983:Q24) sdh
" 5om A is to be used to measure a potential difference of 50V. 24. The difference of potential betwee{\ the' term |
5 resistance of the mulljplier should be A. 95W B. 110W cell is 2.2 volts. When a 4 ohm resistor lsual p Bk
Tm’:i‘;)SW D. 995W E. 1005W. (1980:Q28) across the terminals of this cell, the potend theﬂ cd?""‘
C. n open circuit voltage V,, and a closed drcuit volt b Is 2 volts. What Is the intemnal resistance X sﬁdﬁ
10. A cell jorh s flowing through it. Therefore, thel . A 0.10 ohms B. 0.25 ohms C. 0,40 ohms D. 2. ‘

age V, when 2 current Tl

i Ilis :
internal resistance of the ce g

L B
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30.

31.

32.

34,

' 37.

38.

£39.

| deddara Samuel Olaosebikan

oo equal resistors R, R, R, and R, are connected in series a5
shown in Fig 9 below. V,,V, and ¥V, arre
voltmeters connected as indicated. Which
of the following relations is CORRECT?
AV, =V =V/2. B.V, =2V,=V,
CVv,=%V =V, DV-V=V

E. V, -V, = V,/2 (1983:Q43)

The resistance of a wire depends on A. The length of the
wire B. The diameter of the wire C. The temperature of the wire
D . T h e e s i 5(1984:Q8) i
What is the resistance of the circuit shown in the figure

A 40 B. 119 C 19/5Q D. 17/40  E. 82 (1984:Q9)
Two cells, each of e.m.f. 1.5V and an internal resistance 2
are connected in parallel. Calculate the current flowing when
the cells are conrected to a 1€ resistor. A. 0.75A B. [.5A
C. 0.5A D. 1.0A E. 0.6A (1984:Q10)

A galvanometer of resistance 5.092 has full-scale deflection
for a current of 100mA. How would its range be extended
to 1.0A by plading a resistance of A. 5/9¢2 in parallel B. 9/
5 in series C. 45 in parallel D. 45Q in series E. 9/5Q in
parallel, (1984:Q49)

A cell gives a current of 0.15A through a resistance of 80
and 0.3A. When the resistance is changed to 32 the internal
resistance of the cell is A. 0.059 B. 1.00Q C. 1.50€

D. 2.00Q2 E. 2.50Q (1985: Q38)

Which of the following will convert a milliammeter to a
voltmeter? A. Low series resistance B. Low parallel resistance
C. High series resistance D. High parallel resistance E. Parallel
resistance equal to milliameter resistance.  (1985:Q39)
Which of the graphs A-E in the figure represents the current-
voltage (I — V) relationship for a cell with internal resistance?

l\/ II /lRll/— h (1985:Q40)

A wire P has half the diameter and half the length of a wire Q
of similar material. The ratio of the resistance of P to that of
Qis A. 8:1 B. 4:1 C. 2:1 D. 1:1 E. 1:4 (1985:Q41)

a In the figure is an accumulator E with
501 m negligible intemal resistance. If the e.m.f.
is 9.0V, then the total current is A. 0.3A

B. 0.8A C. 1.0A D. 1.8A (1986:Q39)

% In the figure below the value of R is
A.3Q1 B, 42 C.5Q D. 6Q (1986:Q40)

" it

€U

B
Which of the following arrangements will produce an equivalen!
resistance of 1.5 from three 1Q7?

N

1
R

(1986:Q43)

L]
AAN—

\
ANA

In the figure below, a voltage V is applied across the terminalg

5 10 | iﬂ
L—J-m—

P and Q. the voltage across the 1
resistor is A. V/8 . B V/4 C.V/3.
D (1987:Q39)

o,

C.2/3R D.R (1988:Q40)
[n the circuit above, the ammeter reads a current of 3A,

R % when R is 50 and reads 6A when

W’W‘"—‘R is 2€1. The value of the
I+
'3

unknown resistance X is A. 1
B 2 (1988:Q41).
The resistance of a 5m uniform wire of cross-sectional
area 0.2 % 10*m’ is.0.425. What is the resistivity of the

4 matnr?al of the vare? A. 1..’[0 X io‘yhm B. 4.25 x 10¢Qm

C. 240 x 10'0m D, 1.70 x 10°Qm (1989:Q35)
Three resistors, with substances 250€2, 500 and 1kQ2
are connected in series. A 6V battery rs connected to
cither end of the combination. Calculate the potential
difference between the ends of the 250€2 resistor,

A. 0.20Y B. 0.86Y C. 1.71V D. 3.43V. {1989:Q36)

44. A calibrated potentiometer is used to measure the e.m.f.
of a cell because the A. Internal resistance of a cell is
small compared with that of the potentiometer.

B. Potentiometer has a linezr scale. . Potentiometer takes
no current from the cell D. Resistance of the
potentiometer Is less than that of a voltmeter (1989:Q37)

45. In the above Greuit diagrams, A is the ammeter and V
the voltmeter. Which of the arcuts 15 correct for finding
the value of the resistance R? A. 1 3. T C. I D. V. (1989:Q38)

46. An ammeter of resistance 0.1 has a full scale deflection

of 50mA. Determine the resultant full-scale deflection

of the meter when a shunt of 0.01112 is connected
across its termmnals. A. 400mA B. 450mA C. S00mA

D. 550mA. (1989:Q43)

Three cells each of e.m.f 1.5V and an internal resistance

of 1.0Q2 are connected in parallel across a load resistance

at 2.67W. Calculate the current in the load? A. 0.26A

B. 0.41A C. 0.50A D. 0.79A. (1990:Q37)

48. When a known standard resistor of 2.0Q2 is connected
to the 0.0am end of a meter bridge the balance paint is found
to be 55.0am. what s the value of the unknown resistor?

A 110Q B 1640 C 2440 D. 27500  {1990:Q38)

49. The total energy required to send a unit positive charge

round a complete electrical circuit is the A. Kinetic energy

B. Potential difference C. Electromotive force D. Blectrical

energy (1990:Q39)

50. Which of the following graphs of current against voltage
illustrates Chm's law?

A 4 B Q C g D
'l%'}'vﬁi;’_}m
A 0-10mA galvanometer with a coil resistance of 3092
can be converted to a 0-0A ammeter by using A. 0.03Q2
series resistor B. 0.03Q2 shunt resistor C. 9.99Q shunt
resistor D. 9.99Q2 series resistor (1990:Q45)
52. The internal resistance of each of the cells E, and E,
shown in the figure above (s 2.
Calculate the total current in the circuit

A. 0.80A B. 0.50A C. 0.40A D. 0.004A
(1991:Q35)

il

42

43

47.

(1990:Q40)

51,

L ¥

A galvanometer of resistance 20 is to be provided with a shunt 53. A moving coil galvanometer of 3002 resistance gives
such that 1/10 of the whole current in a circuit passes through full scale deflection for 1.0mA. The resistance, R, of the
%he galvanometer. Theé rzezsist:a{\cg of the shunt is A, 2.00 shunt that is required to convert the galvanometer into

. 2.22 C. 18.00 D. 18. 1987:Q46 3.0A amm is A, .70Q2 B. 10.
A cell of internal resistance 2£2 supplies c)urrent toa 6Q aD 0 :1(] itf;:l%??.’g‘; 705 5. 1004 G 0.t00
resistor. The efficiency of the cell is A. 12.0% B. 25.0% 54 'h.' . ,
C. 33.3% D. 75.0% (1988:Q39) - Which of the following abeys Ohm's Law? A. Glass
When a resistance R ic across a cell, the voltage across the B. Diode C All clectiolytes D. All metais, (1991:Q38)
terminals of the cell i- -~ Zuced to two thirds of its nominal | 55. A wire of lencth 15m made of a material of resistivaty
value. The internal resiztarce of the cell is A, 1/3R B.1/2R 89 1.8 x 10% ohms-m has a resistance of (.27 ohms,
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56.

57.

58.

59.

60.

61,

62.

63.

64.

65.

66.

67.

68,

69.

70.

Determine the area nf the wire A. 1.5 x 10*m’ B. 1..0 x 100 ‘m? when R 8¢ and reads 7 0A when R = S(), The"’ah,
C.27%x10°m D 73 x 10°m! (1992:Q36) of the unknown resistance X 15 A 10.01! B, 750
The diagram above shows ammeter bridge in which tw(;) 0; C 500 D 2.50 (1999:Q30) ‘
R 20, the arms contain resistance R and 2£2. 71. A galvanometer has a resistance of 5¢2. By using 3
balance point i1s obtained at 60cm from thg wire of resistance 0.05¢2, the galvanometer couq
T left end. Calculate the value of R. A, 1.2 converted to an ammeter capable of reading 2 A Wiy
: I B 1.3 C. 3.0 D. 6,00 (1992:Q37) Is the current through the galvanometer? A. 2ma
The circuit diagram above contains four ammeter W, X, Y and B. 10mA C. 20mA D. 25mA (1999:Q41)
® Z. Which of the foiipwunq statements about| 72, Acell of internal resistance 0.01¢2 can be measured
the ammeter reading is correct? A, The ; . a“lnu,
‘ using the A. Ohm-meter B. Potentiometer C. El
reading of W is equal to that of Y and twice D brid 2000:Q27) eqmscﬂb
that of X. B. The reading of y is greater than + Metre bridge ( ’
that of Z C. The readings of W and Y are equal and each is @ @) Inthe dagram above, the values of y 5,
greater than that of X. D. The reading of Z is equal to the 5 5o respectively 1
surn of the readings of W and Y. (1992:Q38) 73. = . § Ll A1V and -3\! B"}‘l
The maximum permissible current through a galvanometer Vin
G of internal resistance 10€2 is 0.05A. A resistance R is used and IV C. 4V and 4V D. 1Vand 4V (2000:Q33)
to convert G into a voltmeter with a maximum reading of | 74. A radio is operated by eight cells each of e.m.f
100V. Find the value of R and how it is connected to G. connected i,r,)e seri&bi\f’ mgo of the cells are mzl;w
A. 20 0002 in parallel B. 19 99012 in series C. 1 990Q in ’ connected, the net e.m.f. of the radio is A. 16V B, 1
series D. 10092 in series (1992:Q44) |~ c 1ovp.8v (2000:Q35)
The terminal voltage of a battery is 4.0V when supplying a| 75. A cell of internal resistance 1 ohms supplies current t,
current of 2.0A, and 2.0V when supplying a current of 3.0A. an extermnal resistor of 3 chms . The efficiency of the ¢y
The internal resistance of the battery is A. 0.59 B. 1.0 is A. 75% B. 50% C. 33% D. 25% (2000:Q40) i
C. 20Q D.4.0Q (1993:Q37) 76. A c_ell of in;egaéfrﬁsistance r supplies current to a 600
= ) ) resistor and i ciency is 75%. Find the value of r
_The current I in the figure above is A. 4.00A A. 450 B. 1.0Q C-8.0Q D. 2.00Q (2001:Q21)
B. 1.30A C. 0.80A D. 0.75A (1993:Q38) - In the diagram a i
bove, Qurrent
In the figure above, XY is of length 1m. . 3 9 11 8
The value of R at balance point Z is 77. = TisA- gAB. JAC GAD. 3,
) A.3.0Q B. 13.3Q C. 15.0Q D. 30.00 a3 (2001:Q22)
= (1994:Q42) "78. A resistance R is connected across the terminal of an |
In-the drcuit diagram below, calculate the current in the electric cell of intemal resistance 20 and the voltage
- 12 12 - Q resistor if the cell has an e.m.f. of was reduced to 3/5 of its nominal value. The value of R
I’——% 12V and an intemnal resistance of 1Q. A. 0.8A I5A. 302 8.2Q (I:‘n 131;3' 60 _t(§901=Q24)b the
B. 1.0A C. 1.6A D. 2.4A (1994:Q45 CIICUIL clagram Bbove
- mu'lsta i halved | ( Q45) — ammeter reads a current of 3A M"lenﬂ
a resistance if ha in value and the potential differenca - is 52 and 6A when R is 2Q. Determine
aqoss it is tripled, then the ratio of the new current to the | 79. ki .
A _ : . g the value of x A. 8Q B. 20 C. 100
oldisA 1:6B. 1:3C. 2:1D. 6:1 (1995:Q39) oy
Which of the following i3 required to convert a milliammeter D. 49 (2001:Q32) ]
to an ammeter? A. A high resistance in parallel B. A high | 80- A cell can supply currents of 0.4A and 0.2A through 2
resistance in series C. A low resistance in parallel D. A low 4.0Q and 10.09 resistors respectively. The internal
resistance in series. (1995:Q46) resistance of the cell is A. 2.0Q B. 1.00 C. 2.502
Three eledric cells each of em.f. 1.5V and intemal resistance D.1.5Q (2001:Q36)
Q i ’
1.0Q2 are connected in parallel across an extgmal re5|s'tance of[ 81. An electric call with nominal vor E has a resis of30
2/3Q. Calculate the value of the current in the resistor. connected across &. If the voltage falls to 0.6E, the intema
A.0.5AB.0.9AC. 15AD. 454 (1997:Q40) resisance of the cell s A 492 B, 30 C. 20 D, 12 (2002:032)
A galvanometer of intemnal resistance 50W has a full scale _ ) L
deflection for current of 5m A. What is the resistance required T ﬂ 3., oM the diagram above, determint|
to convert it to a voltmeter with full scale deflection of 10v? | 82. @ ] the value of the resistance X A. 94
A.17509Q B. 19500 C.2 0000 D, 2 5000 (1997:Q41) 83, In the & e | B.12Q C. 15Q D. 60 (20°2=Q3")‘,
In a metre bridge experiment, two resistors 222 and 39 ocupy| 5" n the dlagra:ln ?Pove, what would happen to the curren|
) . ) , If another resistor, R,, is connected i#;
the left and right gaps respectively. Find the balance paint from 1 R rallel to R.? A. It will int because the!
the left side of the bridge. A. 20cm B, 40cm C. 60cm D, 80am ek L T e DecAUSSel
(1997:Q43) g g i equivalent resistance will increase B. nﬂ:
) N The total resistance measured at PO in = decrease if R, Is greater than R.. C. It wil :
P the diagram below is A. 18.00 increase because the effective resistance will deqrease |
B.11.0Q C. 409 D. 2.0Q D. It will decrease if R, is less than R. (2003:Q30) |
i 84. A wire of 50 resistance is drawn out so that fts new lengh 8
=) U800 two times the original length. 1f the resistivity of the wire rem®|
Four cells each of e.m.f. 1.5V and Intemal resistance of 4W the same ?ﬁﬁgﬁmagﬁ; ;‘?{mﬁ% .'
are connected in parallel. What is the effective e.m.f. and IES'SBI.'CE 54 ’ . ( sl b
. - 85. A moving-coil galvanometer has a full-scale deflection
internal resistance of the combination? A. 6.0V, 16Q2 B, 6.0V, 3A equivalent to 30° deflection. The sensitivity of e |
1Q C 1.5V, 4Q D. 1.5, 1Q (1999:Q29) instrument is A. 10.0 B. 33.0 C. 99.0. D. 0.1 (2004:Q2¢)
In the circuit above, the ammeter reads a current of 5.0A | 86. A cell whose interal resistance is 0.50 defivers a owe®

90,

> |
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of 4A to an external resistor. The lost valtage of the cell Is
A 1250V B 2000V C. 0.125V D. 2.000V (2004:Q20)
e resistance of o piece of wire of length 20m and cross-

sectional area 8 x 10"m-1s A, 1042 B. 10.0¢2 C. 0.5}
D.5.00 (Resistvity of the wire = 4 x 107Qm)  (2005:Q18)

An ammeter of resistance 5¢2 has a full-scale deflection when a
current of SOmA flows in it. The value of the resistor required

to adapt-it to measure a current of SA Is A, 89.8002"°
B.5.000 C.0.05¢ D.0.25Q (2006:Q26)

37.

and kinetic mergy.  (2013:Q42)

103. To convert 1 galvanometer to a voltmeter, a A. high

resistance 1» wonnected to it in series. B. high resistance
is connected to it in parallel. C. low resistance is
connected Lo 1t in senes. D. low resistance is connected
to it paraliet  (2013:Q43)

101, If a metal wire 4m long and cross-sectional area 0.8mm?

has a resistance of 6, find the resistivity of the wire.
A 3.0 x 10°¢m, B. 1.2 x 10¢0m. C. 3.2 x 10°Qm.

e

D.53x 10’0m. (2014:Q37)
89. Three cells ea(;h of e.m.f 1.5V and interngl res!s'tance 2.50 105. A circuit has a resistance of 20092, The resistance of the
£ are connected as shown in the diagram above, ced to 12002 when A. an 80£2 )
iy Find the net e.m.f and the intemal resistance, arcuit can be red n Aa resistor

] ‘E L A 45V, 750Q. B. 4.5V, 0.83Q. C. 1%, is connected to it in series. B. a 1502 resistor is connected

1 750Q. D. 15V, 0830, (2007:Q17) toitin parallel. C. a 240Q resistorrrs connected to it m series. |
! D.a 30092 resistor is connected to tin parallel  (2014:Q38) |

90. A conductor has a diameter 1.00mm and length 2.00m. If | 106.1f a current of 4.6A was passed through a vsire of ‘
the resistance of the material 0.1, its resistivity is A. 3.93 resistance of 6.5, the potential difference across the
x *Om. B. 3.93 x 10¢Qm. C. 2.55 x 102Qm. wireis A. 1.4V B.0.7V C.29.9V D.48.5V (2015:Q43)
D. 2.55 x 10°Cm. (2007:Q22) 107. Four resistors of resistances 22, 39,42 and 62 are

91. Find the effective resistance in the diagram above A. 6. connected in parallel. What is the value of their combined
B. 1292, C. 18Q. D. 24 (2008:Q39) resistance? A. 0.2 B.0.6$2 C.0.42 D.0.82 (2016:Q6)

Calculate the e.m.f. of the cell in the| 108. When resistance is constant in a circuit, the electric

92. 40A sa above drcuit if its internal current is A. inverserly proportional to the resistance
' resistance is negligible. A. 12V. B. directly proportion to the potential diference C. same as the
B.8V. C.2V. D. 36V (2009:Q40) resistance D. directly porportional to the resstance (2016:Q41)

93. A cell of emf 12V and internal resistance 42 is connected | 109. Calculate the current flowing in a cell of emf 2.5V and an
to an external resistor of resistance 2Q. Find the current internal resistance of 0.5 if it is connected in series
flow. A.4A. B.2A C.3A. D.5A (2010:Q35) with twao resistors of resistances 1.5 and 3.0 respectively

A. 0.25A B. 0.55A C. 0.50A D. 0.75A (2016:Q44)
The diagram above shows a balanced metre| 110. When a glavanometer is connected in series with a
bridge, the value of xis A. 66.7am B. 25.0cm. multiplier, it function as A. voltmeter B. recitifer C. amplifier

94. C v . 13 . (R0O1:Q3W D. ammeter (2017:Q12)

I . 111. The resistance of a wire 20m long is 0.5€2. If the coss

95. Three 40 resistors connected in parallel have a potential sectional area is 1.2 x 10“m?, determine the resistivity of
difference of 16 V applied across them. A. 12 A B. 8A. C. 10A. the material A. 1.2 x 10Qm B. 4.2 x 10°%m C. 2.0 x
D.14A  (2010:Q37) 104 Om D, 3.0 x 104Qm (2017:Q33)

96. A galvanometer with full-scale deflection of 10mA is to be | 112. When a known standard resistor of 2.0 is connected to
converted to a voltmeter with full-scale deflection of 5SV. If a the 0.0cm end of a metre bridge, the balance point is
series resistance of 498Q is used for the conversion, the found to be at 55.0am. What is the value of the unknown
resistance of the galvanometer is A 202, B. 10Q.C. 5 Q resisior? A. 0.1002 B, 1.64Q C. 2.44Q D.27.50%2 (2018:Q23)

20 In the araut above, three resistors, 2€2, 42 and CURRENT ELECTRICITY
12Q are connedted in paralled and a 12V battery 5| 1A, For parallel connection, combined resistance R is less than
connected aaoss the combination. The curent the least of the resistances

97. fiowing through the 122 resistor s A 32 A 1 _ 1,1

T B 9GAC 144A D.10A  (2011:Q34) R=R tR *
98. Three similar cells each of e.m.f 2V and internal resistance of For series connection, combined resistance R is greater

2Q are connected in parallel, the total e.m.f and total internal
resistance are respectively A. 2V, 6.02 B. 6V, 0.7Q C. 6V, 6.002
D. 2V, 0.70Q0. (2011:Q37)

99. —|i=4[-{I- 4|~ {I- 1] Six identical cells, each of e.m.f 2V,
are connected as shown above. The effective e.m.f of the
cellis A.QV B.4V C.6V D.12V. (2012:Q39)

100. A cell of emf 1.5V is connected in series with a 1£2 resistor
and a current of 0.3A flows through te resistor. Find the
internal resistance of the cell. A. 4.0Q. B. 3.092. C. 1.50.
D. 1.09Q. (2013:Q38)

101. Which of the following obeys chms laws? A. elecrolytes
B. metals. C. diode. D. glass. (2013:Q39)

102. When a charge moves through an eledric drautt. in the direction of]
an eledric force, it A gains both potential and kinetic energy.
B. gains potential energy and loses kinetic ensrgy. C. loses
potential energy and gains kinetic energy. D. loses bath potential

91

than the largest of the resistances R = R, + R, +...
Now compare Q53 chapter 25
NOTE: If not sure, take R, = 2Q and R, = 3Q2

A -1 _6 _
and work out R = 2+—§~ — R—~5—1.20

where 1.20<20Q
In parallel connection, same p.d but different current
pass through the resistors current in each resistor:

I= -ﬁ- = % = 12A Check: Total current in circuit

I = 3(12) = 36A. (l.e. 12 + 12 + 12)
It Is this current (36A) which splits equally into 3 and passses
through each as 12A. Again combined resistance is
A =1+4+ % (panlle) »R=3
60

But1=-¥r=1§=—l‘5-—3 60

2C.
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3A,

4D.

5D.

6B.

7D.

8C.

9D. The multiplier M is connected in series with the milliammeter.

The resistance R of Multiplier; R = 1' =5 x.10’ =9950
Ihis is constitent with Q3
10D. Note that by definition:
i. V. = E = electromotive force = e.m.f.
ii. V. = V = terminal p.d.
E I= L or[R+Ir=V
Also note that: I = p—— o I = o= .
IR =V, - Ir ()
y "
AsoT = -g—crl=—R—‘ & IR = v, -—ii)

I, = 36A (As before)

NOTE: In series connection, same current hut

different p.d
aCross resistors,

This low-resistance resistor called shunt diverts most of the
current from the galvanometer and passes it through itself,
NOTE: To convert galvanometer to a voltameter, high-

resistance resistor called multipher 1s connected |n serles with
the galvanometer,

Net emf in the crcuit = 2,0 - 1.5 = 0.5V
Net resistance in arcuit = 7 + 1 + x; but £
—> 0.5=50x10(8 + x)and x = 2Q
NOTE: The cells are connected with +ve terminal of one In
contact with the -ve terminal of the other hence net emf is
= 0.5V. If connected otherwise E = 2.0 + 1,5 = 3.5V
The upper 10ohm resistor is in parallel with the other two
resistance hence p.d across the two sets is the same

Upper 10-ohm resistor: I= —‘é’— = % = 1.2A

SI(R+t 4r,)

Lower resistors (in series): R=5+ 10 = 150

AT={8=0BA—» 1 +1=08+12=2
E=I(R+r) — R = External resistance; r =
E = 0.5(5+2) = 3.5v

Consider the labelling below

—— i. The total current in circuit passes
A through R,(10V resistor)
ii. Since splitting occurs at p .
3. R,and R, are parallel  b. R,and R; are in series
c. R,and R, are in series
Now series combination R,and R,

internal resistance

o

R =3+3-»R =60 —» R —» 60

Similarly for R,and R,: R,=6Q

But R,and R, are parallel: ., +-= # + 4 » R=30
But R, is in series with this: Ri=1+3=40Q

s L= 172- =3A 1 passes through 1Q resistor

30 as well as through the combined
resistan-2 of the other four.

10

Check: i. P.tljmscross 1Q resistor: V=1x3 =3V
ii. P.d across combination 3Q: V=3x3 =9y
iii. Total voltage = 3V + 9V = 12V (as in the diagram)

1 _ 1 .1 =0
=R TR (Parallel) —» R 5 =50

All now in series: R, = 10 + 5 + 10 = 25Q

1l

This arrangement causes 50mA of current to pass through
both muttiplier and galvanometer but p.d agoss them (V, and V)
are different (Q2) such that total pd V = 50V or V = V, + V,
P.d across galvanometer: V,=Ir =50 x 10?x 5 —» V,=0.25V
ButV, =V-V,=50-025 — V =49.75V

92

11D.

12E.

13E.
14D.

15A.

16C,

17B. The 2 resistors are in parallel: _I%' = «21 + % R=10

18C.

19B.

20E.

21B.

22B.

Jamb Series Remix - Past Questions and Answery on Physi!
Py o — q

i |
sr=Y 5

Silver is @ metallic conductor hence silver obeys OhnE'; \
law - ohmic conductor

NOTE: Not all electrolytes are ohmic conductors,
Conversion of electncal energy to heat, light, soung ¢,
mechanical energy is possible,

¢
= ~F S | _ S !
l=gar *05=p,; *»R=g%-1-3
With k open, total resistance: R = 8 + 2 = 100)

A
s I = R —Io OGA |
With k close, total resistance for parallel arrangemeny.

(7] i —
é""&‘*'ﬁ‘"c =40:40 nov# in series with 3¢

Ri=4+2=60 . 1=4% =814
Hence current increases by (1 - 0.6) or 0.4A

No current flows in an gpen dircuit and resistance isal
about oppsoing current

|

|

ApR=2+3+6=110 X i
1 _1 .R== P4

B—» -2+~} ~R 120 X i

Compare (1)and (M V =V -Ir; Ir= V-V

Cox=3+F+d R=F=10y
D>t =3+1 »R=20R=2+2=40)
1

E—bT=:é+%—>-g— R=—g—+3=4.502(

All are now in series: R, =3 + 1 + 4 = 80
Calculate the voltage across each and equate their sum
with 15V (See Q9): 5(0.015) + 0.015R = 15

_15-0.075 _

= R="5ois - = ®50
em.f = E = 3V; Terminal p.d = V = 2.6V
Butl=—E_ - v

=V =V _
R+r 'T_’I"T—’R'T‘

NOTES:

1. The e.m.f is the p.d across the terminals of a battery
when it is NOT delivering current to an external drcut
i.e. open circuit (See Q10)

2. The terminal p.d is the p.d in a drcuit when the cel
is delivering current to the external circuit l.e the

current is close,
0.99A of the 1A allowing only 10mA

1A 0.01A
(0.01A) which is the full scale

deﬂectionnof the galvanometer to pass through.
Voltage across galvanometer: V = Ir = 0.01 x 5 = 0.0
Voltage across shunt: V = IR = 0.99R

But voltage across both are the same for parallel connecho?

%:130

20

=670
2+1 5

A shunt of low resistance connected
In paraliel to the galvanoment diverts

(sce Q2) .. 0.99R = 0.05 —» R = J:08 = Fonm
Fedededed orebatso

=X _24_
h=® = 15=16

Since the four resistors have the same resistance just
split 16A equally among them current in each = '“".
Alternatively and much faster: Same voltage across &85
in parallel arrangement:
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Current through each: [ = F\?I = ')-54 = 4A (as before)

23A. Since resistance of T decreases with temperature, more
current passes through L, making it bnghter, and less through
L, making it dimmer

. E v

Hc1= gir =% »fE = § ->r=040

25A. The voltage across R, and R, will be the same: V, = V,
Voltage across R, and R, comblned will be twice V and v,

v

..IV_=V‘::T’

ARG LB A=t = 2/DY 1 \
.RalandRa -t ButA=nr = x@),,Rn r (D = diameter)

CombiingR @ LandR @ iR e L —pR=EL orp=RA (0m)

where P is a constant (of proportionally) called Resistivity
hence it does not change for a given material of which the
wire is made.

Also R @ (T metallic conductors)
Ra ﬂ%— (non-metallic conductors) where T = absolute temperature

— NQTE: Some materials are little affected by temperature
changes such as manganin and constantan alloys are used to
make standard resistors.

27E. Combined resistance in parallel: R = 1Q

Total resistance in circuit: R, =1+ 3 + 4 = 8Q
28A. Combined e.m.f in parallel is the e.m.f of just one of them
:. Combined parallel intemnal resistance: r = 1Q

E — I=0.75A

- - 1.5

Butl= o3 r 1+1 ‘

29A. Divert (1 - 0.1)A through A shunt parallel to the galvanometer
and equate the p.d across them.

-V - = 3%x01=05v;V,  =09R;

. 09R = 0.5

30D. Theemfofcell is constant: BULE =1 (R +r)
~015B8+1nN=033+r);B+r=2(3+r);r=8-6=2Q

1C. See Q3

32C. Let's first consider a (V - I) graph instead of an (I ~ V) graph

- Recall:l=§—5_~randE=IR+Ir

ButlR=V .. E=V+1Ir
‘_ Rearrange (E = V + Ir) to match the general equation— -
(y = mx + c) for a straight line: V=E-IrorV = -Ir + E

v]=[-d1 +
=@i+.Thusy=V,m=-randc=E

Now, a graph of V against I is as shown in graph A below
where the slope m = -r while the intercept (constant)
c=E whenI=0

anhf\ Graph B
If V and I are interchanced for the x and y axes, the graph is
asingraphBfromIr=E-V — Ir=-v+1E — [=X+E

— - E
l .x+ Clthusy=1,m=-Llandc=E&

1. In both graphs, the slopes are negative and this is reflected
in that the graphs are downward sloping.
2. E is the voltage of the cell when not delivering any current
to an external circuit and recall that E always Is greater
than the p.d. or V in the drcuit hence E (Intercept is the
highest value on the 'f-axis.

33C.

34C.

35D.

36B.

37C.

38B.

39D.
93

-

The value (£) 15 th» maximum current the cell can

deliver hence it 15 the highest value on the I-axis
When an external resistance is available, however,

current becomes [ = - hence the axrent is lower

R+r
than £

. The intercepts not indicated on the I-axis in graph

A and V-axis on graph B are and E respectively and
they <till maintain thesr maximum values as earlier

stated with respect to I and V respectively.
20, = D,; A, =L; P,=P,

ButR = % and A = "2 (Q26)
= constant) Hence R @ —[’J-r

Andﬁq'r-'[;%'x%‘b ﬁ: 51:!‘%)‘

Ao D (g

—+ R;R =21
NOTE: Retaining the constant makes your working
cdlumsier, so eliminate it as above.

ination: -1- = .R=20 _
Parallel combination: = —é— + 'Zh' ~R 5 40
Total resistance combination: R, = 5 + 4 = 9Q
N - - .
Butl= R+rwherer O(na;igiie}—b[—-g—m

-

Pl
[}
Qe

_ ioapion = _OR
Parallel combination = T+ e

Total resistance (series) —» R, = 3 + =2

R+6
3(R+6) +6R _9R + 18
R, = R+6 = Ry R+6
=12 _ 9R + 18
BUtRT -7—6 e R+6 =6

9R+B—6R+36 —»3R=18 —» R=6Q
1+1=20series: 3° = 3 + 1 = 3 paralel
RT=-%-=1.5Q

Parallel combination: 'I%' = % + } —»R=2Q _

The 1 now in series with 2Q . R, =1 + 2 = 3Q
Note that same current I, passes through them but
different voltages across their ends.

Vy
L=71 —>I=-g-
Voltage across IQ:V1=I,xRI=%x1=%
Check: Voltage across parallel combination
Vi=IR =¥%¥x2 -V, =23‘—’ ButV=Vl+V,

2V _V+2v _
V-3+ —» V= s T =V

Letthewholemnmt=1andresistanceofshunt= R
Pd acoss galvanometer = p.d across shunt.

Current through galvanometer = 1—%

Voltage across galvanometer = TIO' x 20 =21 —(1)

Current through shunt = [ - TIO' - _l‘%_

Voltage across shunt = _19%. SR 91§R @

a2 = I8 (1) = @] »R=4 s r=22

H—\'—= E - = -
A== go7 ~V=R=6l
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AlSOE=I(R+r) =1(6 + 2)

41A. When R = 5, combined resistance = 5 + x (serles).

44C. The potentiometer is an advantage over voltameter in

45A. Ammeter must be connected in series with the resistor while

46C. Let full scale deflection = x

47C. Hfedive em.f = e.m.fof just one cell: .., E = 1.5 (for paralie cells):

i 2035 R
488B. % = I_Oﬁ] (Wheatstone Bridge) R, =5 > R, =1.64Q

R EERERESEREEREEREESEEEmmmmm/

Jamb Series Remix - Past Questions and Answers on

» E =8I
But efficiency € = ‘é’ x100% ., & = -g} x100% —» & = 75%

NOTE: Since I cancels out in the calculation:
R

€= T+r X 100% (faster)
40B. Let e.m.f = E ... Terminal p.d, V = —235 But = —\ﬁ’—
E =R
o Rrr =R > RE=2ER+) > R=R+2a»r=§

E
S4x =3

Similarly when Q = 2Q: E = 6(2 + x)
62+ x)=3(5+x%x) —» 1246x=15+3x —» x =10

42D. p = B{. —» p=2425x g.z x 10°

The current in the circuit 1 =

A E=3(5+x)

=1.7x10*Qm

6

v
43B. R, = 250 + 500 + 1 000 = 1 7500 .-.IT=T{T= 75

S E=3(5+x)
This current passes through each (series arrangement)

Vi =L xRy = 152 X250 » v, = 0.86V

measuring e.m.f of cell Y
Potentiometer Voltameter

1. Measurese.m.fin open 1. Measures e.m.f'in dose arcuil
drcuit when cell delivers no as cell delivers current to
current to the drcuit the circuit. !

Takes no current from cell 2. Takes current from cell

. Does no use painter;
not prone to parallax error

3. Uses pointer; prone to reading
error usually due to parallax

Pyl
g

companng with a standard (or known) resistance,
2. We Sse pgtpnnometer to measure unknown e.m.f or
. to compare the e.m.f’s of two cells. _
49C. The e.m.f is said to have done work around the entire

circuit. )

TE: Potential difference is the energy expanded or work
g‘g‘lc across any two points in the circuit as a unit positive
charge Is transfered between them.
hencel a V
e h starts from the origin
1, The gra a .

2. Temgergture must be kept constant for the graph to

have this shape.

51B. Voltage agoss G = Voitage aaoss shunt: 0.01x30 =(10-0.01R
R = g = 0030

52C. Effective e.im.f = E = 2V}’

Effective internal resistance: § = 182

— e ==

53C. 0.001 x 300 = (3.000 - 0.001)R — R = 0.1£2
Maybe we should derived a generalfzed equations for
conversion galvanometer to

1. Ammeter: Ilf—ri Where R = Resistance of shunt

1. = Full-scale deflection of galvanometer
re = Internal resistance of galvanometer
I = Full-scale deflection of intended ammeter
I -1, = current through shunt
V- Lr
. Voltameter: R = IGIG 2
R = Resistance of multiplier
V = Full-scale voltage of inded voltameter

4, Measures e.m.f with

4. Measure e.m.f Inaccurately
predsion

as It may have zero error

voltameter must be converted in parallel.

NOTE:

1. The arrangement allows the current being measured to

pass through ammeter directly since it is a low-resistance

instrument,

2. The voltameter is a high-resistance instrument and besides
it measures p.d across the ends of the resistor.

P.d across shunt = p.d across G
(x-0.05)0.0111 = 0.05x 0.1 — x =0,5A —» x = 500mA

1 1.

. . 11 .1 1. __

Effective internal resistance: r- = 4 + § + 4, = = 0.33Q
= B 1.5 =15 _

Butl= g4+ = 267+033 - 3 - 03A

NOTE:

1. Foridentical cell of e.m.f,, E each and connected in paraliel,
the effective e.m.f is E (or the e.m.f of just one of them).

2. For cells in series, it is the sum of thelr e.m.fs (or simply
nE, where n is the number of cells involved)

3. For parallel cells each of intemal resistance r, the effective

; ol - 1 1 1

resnstancem-r;—_r_+ +—t++.
(or simply use r, = -— where n is the number of such cells)

4, For cells in seriesr, = nr _ '

5. If the cells are not identical we use Kirchhoff’s laws for E;

andr,

NOTE: _ . '
1. We use Wheatstone bridge prindiple (practical arrangement:

1.r; = p.d across galvanometer only
= V-Lr.= p.d across multiplier only
- - Now apply these formulae to Qs 9, 21 and others to save time.
54D. All metals are ohmic conductors induding the liquid mercury see Q11
_PL _a_pL = 18x 10%15 _ :
S5B.R A —+A = — A 037 1 x 10°m

56C. o = 8% _» R=30
57C. The same current (the total of the circuit) passes through
W, Y and Z hence they have same reading;

NOTE: .

1. Since it is not stated that the two paraliel resistors are
of equal resistances, concluding that the reading of W
or Y (or Z) is twice that of X is an error. i .

2. If the parallel resistors are identical, the total current

) * G l‘”‘*
splits equally between them to produce -%W or '%Y-!'fz o
V-Lr 2

-

56C. UsigR =~~~ (See Q2) et
_100-0.05x10 _ 100-05 _ i
R 005 "~ o005 — —>R=1900inses

59C. Terminal p.d, V = IR; e.m.f, E = IR+r)=1R+1Ir
< E=V+INBUtE =E; - 4+2r=2+3r —r=20
NOTE: The e.m.fand internal resistance of a battery are constant
60A. For the set of four resistors: R = 20 (see Q7)

e - = V5 _q3_
~R=2+1=30Q —» Nowl = - = 3£ =4
61A. Compare Q48
=34+ L - __E 12 _
620, =2+ » R=40 1= = 244

R+r +1
63D. If R, = 2units; R, = lunit and V, = 1units; V, = Junits

2%

Vi

Y
= =R X

I R I 3.2_6
=1 —L -t g g -
L v "TTTXT T

meter bridge) to determine the unknown resistance by

&0 =601

=

94
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$4C S( e Q3
'E,SC' Effective E = 1.5V (parallel cells); Effective r = —5- Q (parallel cells)
odad
Butl = o or = 24l 15 h1=154

 69D. E, = E = 1.5V (of just one of them); r, = T =3=10

Sha ae

Aded, sdara Samuel Olaosebhikan

_ Vel 10 - 0.005
66B. R, =~~~ R, = 00330 R = 19500 (in series)

678. Let the balance point = L
3L=200-2L —» L =40cm

. A 20 If a current moves from Pto Q, it splits at

o mA hence the three 20 resistors are In

68C. serles and their combination In parallel to
Q B 5q the 3Q resistor

R1=2+2+2=5059ries == '121§=‘L+‘1—f*R:='§'=2Q

The overall resistance: R, = 1 + 2 + 1 (All now in series); R,= 40
NOTE: This arrangement is different from the ones in Qs 7 and 60

4
70D.E=IR+X) = -~ 5B+x)=7(5+x) = x=25Q
Lr, x5
7ICR =17y, 005= 377 —» 51, =0.1-0.05]
4951, =01 —» IG = 0.020A = 20mA

NOTE:

1. The 20maA is the full-scale deflection of the galvanometer.

2. SSCE students consulting this booklet should only use the

formulae in question53 for their multiple-choice test (obj.)

| 72B. Potentiometer measures e.m.f most accurately, metre bridge (using
the Wheatstone principle) measures unknown resistance

. 73D. Find the total current in the drcuit which passes equally through both resistors

I = "ﬁ%—? —» R = 3+2 = 5Q (series resistars)

r 1 = =1 .
wh=gq *L=5A >V, =LxR=5x3=1W

V,=LxR, = —— x2= ——V
74D. The two cells wrongly connected are in opposition ta the other

six hence assign them -ve p.d. (see Q4)
,-,Netemf—6(+2)+2(-2)=BV

75A. € = R FX 100% (See Q39) —» € = 33 x 100% = 75%

+ +1

= R = =
76D. € = Ty = E-G "6;_? —>450+75r 600
- 6007-5450 =20
NOTE: This is consistent with Q39 whereR = 6; r=2
and € = 75%

i 1 10
77B. Parallel combination: % = lﬂ - > —+R=
+1+ Q

~
_P

Total resistance in drcui

A )
1= _2%_2L2 — 1= 1A

v__E =
788,V = 3E(E reducestoV); But 1= = Ry —> —2—= Rez

3E_
-'bs-ﬂ' e Z—PSRE =3RE+6E —» 2RE=6E — R= :E-
7o The resistors are in parallel and combined resistance when R = 5Q:

i 1.1
L R

But E = IR, (r is assumed negligible)

( ) 6( ) 15 _ 12x
X +2 *45 T X +2

15(x+2) = 12(x +5) —» 3x=30 — x = 1002
BOA. TR +1)=L(R +r)—»04(441)=0.2(10+r) —» r=20

81C. ofr = & »5h = U8E ar. i ge 06k
. L2E _
6= giog =21

NOTE: If the question had been framed "... if the voltage
falls by 0.6E..." our V would have been taken as 0.4E

. . UL _— _ 3x
82C. For the parallel resistors:; R T+ ’x’ —»R= 3T

Tdalras@zmhwma,=z+73—jg.+15=%_+_x3:

7(x +3) + 2(3 13x + 21
o Ry= RO - Bl ey

3x+21
(7{;—@ =12 —p 13+ 21 = 120+ % —» x=15

83C. Note that whatever the value of the new resistance added,
the effective resistance will be less than R, (see Q1) and the
lower the total resistance in the drcuit the higher the current:

Ta Ti—
84B. L, = lunit; L, = 2units and A, = 2units; A, = lunit

ButR=EL . 51 B—L

R,=5x 4 20
85D. Sensitivity is the current recorded per unit degree deflection

Full deflection
Sensitivity = Total angle of deflection

Sensitivity = 30 = 0.1A/"i.e 1° deflection =0.1A

The above result shows that any current lower than 0.1A

cannot be detected by the galvanometer i.e reading

accuracy is 0.1A

NOTE:

1. A galvanometer is an instrument used to detect very
small current.

2. An ammeter is less sensitive and used to detect large
current.

3. Galvanometer are therefore sometimes called
milliammeter espedalty when calibrated in mA.

86D. The e.m.fof cell—» E=I{R+r)orE=IR +Ir

But the p.d across resistorisV=IR - E=V +1Ir

o E-V=1Ir where E -V = |ost voltage * i
., Lostvoltage = 4x0.5 =2V ! '.', !

NDTE- The voltage loss is why a cell would not be .... -

efficient (as in Qs 39 et al)

g - %= Fxd@-n)

_PL _ 4x10"x20 3 ';- Wi
87A.R = A 8x 10° — R=1Q .“ .
B8C.R = I"—Ifrfﬁ = ——-go%’ag — R =0.05Q i

89D. Net e.m.f = 1.5V (see Q65)

Net inf resistance = -:_—-‘- = —23—5 =0.830

1 2
90A. p = BA puta = rtrl=ﬂ(—g-) = 1‘.4[2.

R1D’ 2 0.1x22 x (1x10%) Qm
~P= 4L 7x4x2 — P=353x10¢

91D. All are in series: R, = 6(4) = 242
92B.E, = IR, (r = 0) But ,% = 1+ L (paralie) >R, =20

~E= 4x2 8V
12 -
93B.1= piy = 34 —> [= 204
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94C. For the parallel resistors: R, =

1 1 s
g Re=a0

e 106-)( Bl

4 =

T00-x —*HXxX= 33.3cm
95A,

96A,

5- _ 5-4098
0 =501

P.d across each Is 12V .. For 120 resistor —» I ,
Check: Find the total current in the circult:

0.01r =20
.01 .

- 12 _
970. =15 = L.0A

=1 .1
.Ry=t

VT
2Tty R,

Find current through 20 and 4 —. 1, = L 6ar, -

Sl +L+1 =146+3=104 (as before)
Total e.m.f = 2V; Total inf resistance = = 0.67

-f-?Z:lor\

12 _
Ty

—>R,=1.2—>IT=

98D.

99. The fourth cell from left is connected in oppositon to the others
five hence its e.m.f is -ve
o effective e.m.f = 5(2) + 1 (-2) = 8V. (No option is right)
- _E =15 =
100A.1= 2B 4 03= i —r=40
101B. See Q11

102C. Its potential energy (p.d) is converted to kinetic energy and
the K.E can be converted to other form of energy depending

on the type of load involved e.g. light energy in a bulb etc
103A. See Q3

148.p=RA _,

NOTE:
L. Linear measure: 1m = 1 000mm :. imm = 10%m )
2. Area meansure: 1m? = 10mm :. 1mm?2 = 10%m2 A
3. Cubic/Volume measure: 1m?
4. Also note that 1 000dm?
{ L
( ( lﬁ‘ge\

Hence 1 litre = 1dm* = 10-m? P
105D. Series connection will only increase the resistance; ‘for
roduce R = 120Q
N
.

-6
ﬁxo.ix 10 — p=12X10%Q

- ————

4 4 W r."r.
options A and C. Parallel connection i$tg
Let the resistance requlrec_l;=yR
TR W N GRS | 4 U
L = + Tl

Rr “200 TR > R\._‘ ﬂ%@
1_5-3 A (600
R~ 600 R . BODY 2
106C.V=IR = 4.6 X 6.5= 29.9V

1_1_ m} ‘\;5\‘-’ 1 12
195R = 25 I 6+4+3+3 080
108B.'V a.Land\V = kI where k = Resistance

oocml JEI'® 2.5

T s g+t = T5 730705 = 0:50A

110A. ...and when In parallel with a shunt, it functions as ammeter (D)
111D Compare Q104

R._45 - o _

112B. z-ﬂ-——sg-—bR—l.MQ )
NOTE:Ifﬂ'heunlmo.vanistorismnnectadtoo.QOcnendandﬂ'ne
balance point is 55, work as: 55 = 32 = 2.440 (Option €)

—- 1= 2 =300Q

CHAPTER 27
ELECTRICAL ENERGY AND POWER

1. Two lamps rated 40W and 220V each are connected in series,
The total power dissipated in both lamps is A. 10 W B. 20 W
C.40 W D. 80 W E. None of the above. (1978:Q25)

2. If NEPA changes 5k per kWh, what Is the cost of operating for 24
hours a lamp requiring 1A on a 200V line? A. 24K B. 55K C. 40K
D. 26K E. 32K (1978:Q28)

3. A potential difference of 6V is used to produce a current of 5A for
200s through a heating coil. The heat produced is A. 4 800cal
B. 6 000cal C.2400) D.240kcal E.6000). (1978:Q35)

£
1°mmazadmm® = 109m:|
lmi _’:l‘dm]n‘—‘hlﬂzﬁnn]ﬂ J U "
N ol
t

96

1.

5.
10,

‘.:' |11, Itis usual to transmit electric

L |

)
]

12.Which of the following

13,

14,

15.

16."

17,

18

19,

> are small, 11

Every house supplied with electricity is providedm
of fuses so that A. the consumption of electricity can
recorded B. people residing in the house will not
electric shock if they touch a live wire C. the total Curren;
drawn from the remains can be limited D. the voltage g,
can be stabllised E. it serves as a standby supply when thers
Is a power failure. (1978:Q37)

A Ian%?ord has eight 40W electric light bulbs, four eow bulbs
two 100W bulbs in his house. If he has all the pomts on for
hours daily and if N.E.P.A charges 5k per unit, his bill for 30

is A,N5.70 B. N7.23 C.N3,65 D.N8.05 E.N4.50 (1979:qu

. The bulb of a motorcycle head-lamp is marked 40w, 6V, The

resistance of the filament when it is switched on
4020hms B. 40/620Mms C. 40/6 ohms D. 6 x 40
E. 62/40 ohms. (1979:Q29)

A stand-by generator is connected to fifteen 40 W lamps and
musician’s 600 W amplifying system. How much energy is useq
if the generator runs for 6 hours? A. 3.84 k Wh B. 7.20k Wh
C.840kWh D.12.00 k Wh E. 14.56 k Wh. (1980:Q25)

Is A 6y
ohms

. High Tension (H.T.) transmission means : A.‘to‘ transmit 3

given amount of power, the tension in the condudting wire mugy
be high B. heat is not when current is passed through a conductor
C. heat is gained when a given power is transmitted D. a big
transformer is required to transmit power E. transmission of
power at low current and high voltage, | (1980:Q39)

The resistance of a 240V, 60watt electric filament bulb is
A.0.25W B.480W C. 60W D, 240W E. 960W (1981:Qlﬂ‘)
An electriciron is rated at 1000 watts, 250V. The
maximum resistance and accompanying current is A. 62.54
4.0W B. 16.0A 62.5W C. 62.5A 16.0W D. 4.0A 62.5W

E. 4.0A250W. (1982:Q10)

power at high voltage and low

1 ginggﬂthwmch of the following are possible advantages of

the method. 1. Heat losses are reduced because the currents

Thin wires can be used because small currents
are flowing. TIT. The power can flow faster because the voltage
ishigh. A. Tonly B. Iand IT only C. Il and ITI only D.Iand I
only E. 1, I and HI. - (1983:Q21) .

can be described as high tension
transmission? A. High resistance and low voitage B. Low current
and high voltage C. High current and low voltage D. High voltage
and zero current E. High cumrent and low resistance. (1984:Q12)
In the diagram above (Fig. 7), Xand Y are resistance 4W and

X .

G

What is the cost of running five SOW lamps and four 100W
lamps for 10 hours if electrical costs 2 kobo per kwh?

energy
A.NO.65B. N0.13C. N3.90 D, N39.00 E. N34.00 (1984:Q47)

An electric kettle, connected o 3 240V mains, produces
6.0 x 10%) of heat energy to boil a quantity of water in 5
minutes, Find the resistance of the kettle. A. 14.4W
B. 28.8W C. 144w D. 288W E, 2880W (1985:Q42)
In the figure of current (1) passes through the parallel
! combination. If the power dissipated in
I the 5 ohms resistor is 40W, then the
power dissipated in the 10W resistor I

&0 A 10WB.20WC.40W D. 80 W
E.100W (1985:Q44)

A current of 0.5A flows through a resistor when connected
to a 40-V battery. How much energy Is dissipated in 2
minutes? A. 1200] B. 1500] C. 2400 D. 96000). (1987:Q43)
» Ahousehold refrigerator Is rated 200 watts. If electricity aosts
Sk per kWh, what.is the cost of operating it for 20 days?
A. N4.B0 B. N48.00 C. N480.00 D. N4800.00 (1988:Q43)
Which of the following Instruments consumes the highest
current?

6W respectively. f power dissipationin Xis 10W
then power dissipation in Y isA. 24WB. 4.0W
C60WD.6.7WE. 150W (1984:046)

I
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21
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Instrument Voltage Rating| Power Rating

A. Electnc Tron 250V 1kW

B. Telewision Set 220V 110W

C. Torch Light 6v 30w (1988:Q44)
D.Immersion Heater 110V 500W

The function of a 5-A fuse included in a circuit supplying a
household refrigerator with power is to keep the A, Temperature
of the refrigerator low and constant. B. Current supplied to the
refrigerator below 5A. C. Voltage supply constant D. Current
supplies to the refrigerator constant and above 5A. (1989:Q40)
The total power drawn from the cell In the circuit diagram abaove
Is A, 12W B. 24W C. 32W D. 40W (1989:Q41)

Which of the following correctly represents the relationship
between the temperature rise q and the current 1in an experiment
to illustrate the heating effect of the electric current?

Ao B C.o D. g
I/ I/ |/ l/ (1989:Q42)
1 [] 1 ) []

Which of the following is an essential physical property of the
wires used for making fuses? A. Low density B. High thermal
condudtivity C. Low electrical resistivity D. Low melting point (1990:Q41)
Which of the following is most suitable for protecting the circuit
of a 2000W electric iron connected to a 250Vmains? A. 13A
B.BAC.S5AD.3A (1990:Q42)

Electrical power is transmitted at a high voltage rather than low
voltage because the amount of energy loss is reduced due to
A. Heat dissipation B. Production of eddy currents C. Excessive
current discharged D. Excessive voltage discharged. (1990:Q43)
In the above circuit, the fuse wire melts when A. Kis opened

T B. K is closed C. The 14 = resistor is doubled

with K dosed D. The 6- resistor is doubled
with K closed. (1991:Q40)

140

&

An equipment whose power is 1500W and resistance is 37542
would draw a current of A_0.10A B. 2.00AC. 4.00A D. 77.5A (1991:Q41)
Which of the following apparatus will require the smallest fuse
rating for its protection? A. 60W, 240V B. 60W, 40V C. 40W, 12V
D. 40W, 5V (1992:Q40) )

The heat produced in a conductor carrying an electric is

A. Inversely proportional to the current and the resistance

B. Directly proportional to the current, resistance and the time.
C. Inversely proportional to the square of the resistance, current

“ and the time. D. Directly proportional to the square of the current,

the resistance and the time.  (1992:Q42)

A 40-W instrument has a resistance of 90Q2. On what voltage

should it be operated normally? A. 60V B. 150V C. 225V

D. 3600V (1993:Q42)

Two resistors, R, = 42 and R, = 54, are connected in parallel

across a potential difference. 1f Py and P, represent the power

dissipated in R, and R, respectively, the ratio PP, is A. 4:5 B. 5:4

C.16:25D. 25:16 (1994:Q44)

The diagram below shows two similar bulbs X and Y connected
x to a suitable power supply with F as an

appropriate fuse rating. If the filament

of X breaks, then the A. Brightness of ¥

will reduce 8. Bnightness of Y will remain

constant C. Erlrightness of Y will remain constant D. Fuse F will
blow. (1995:Q41)

An electric current of 2 amperes flows in a heating coil of
resistance 50¢2 for 3minutes 20 seconds. Determine the heat
produced. A. 0.5 B. 8.0kJC.20.0kID.40.0K (1995:Q44)
If the rmaximum voltage across a 100-£? resistor is 20V, then the
enmum power it Gan dssipate is A, 5.00'W B. 4.00 W C. 2.00W

D.0.25W (1995:C*5)
2rhat 1s the total el «,ergy consumed by using 2n clecinc

cociker rated 1 000y ot 0 frs? A. 5.3 x 101 B. 6.5 1041
Q7

36.

37,

38.

39.

41.

42,

43.

45.

46.

47.

48.

49.

50.

51,

52,

C. 1.8 x 107) D. 2.3 x 107) (1997:Q45)

Electricity is supplied to a school along a cable of total
resistance 0.5 with the maximum current dravin from
the mains as 100A. the maximum energy dissipated as
heat for 1hris A. 3.6 x 10*) B. 5.0 x 10°J C. 3.0 x 10%]
D.1.8x 1071 (1998:Q44)

A 3000W electric cooker is to be used on a 200V mains
circuit, Which of the fuses below can be used safely with
the cooker? A. 2A B. SA C. 10AD. 20A (1999:Q40)

In the diagram below, if the internal resistance of the cell

£ is zero, the ratio of the power P, and
:r—n P,dS&mtedw&ammr@ewwy,
1 .aR2pR Ry +R1 n Ri#Rs
is A R B. RJz C. . D. R
-t (1999:Q42) :

R,
The correct position for a fuse in the diagram above is A. s
B. Q C. P D. Between Pand Q (2000:Q45)

. An electric generator with a power output of 3.0KW at a

voltage of 1.5KV distributes power along cables of total

resistance 20.0%2. the power loss in the cable is A. 0.1W

B. 10.0W C. 40.0W D. 80.0W  (2000:Q49)

A working electric motor takes a current of 1.5A when the
p.d. across it is 250V. If its efficiency is 80%, the power
output is A. 300.0W B. 469.0W C. 133.0W D. 4.8W (2001:Q27)
The cost of running five 60W lamps and four 100W lamps
for 20 hours if electrical energy costs N10.00 per KWh is

A. N280.00 B. N160.00 C. N120.00 D. N140.00 (2001:Q28)
A bread toaster uses a current of 4A when plugged in a 240
volts line. It takes one minute to toast slices of bread. What
is the energy consumed by the toaster? A. 5.76 x 104

' B. 1.60 x 10*] C. 3.60 x 10°] D. 1.60 x 10?) (2001:Q31)
44, “An elediric iron is rated 1 000W, 230V, What is the resistance of s
. dlement? A. 57.6W B. 55.9W C. 529W D. 51.9W  (2002:Q31)
. When connected to a mains 250V, the fuse rating in the plug

danebchtdeviceoflkWisA.‘!AB.ZAC.SAD.M(lDﬂZ:Q%)
In the diagram above, if each of the resistors can dissipate a
20 maximum of 18W without
| 20 |23 | becoming excessively heated,
| what is the maximum power

the Grauit can dissipate? A. 27W B. 18W C. 9W D. SW (2003:Q28)

A steady current 2A flows in a coil of e.m.f. 12V for 0.4s.

A back e.m.f. of 3V was induced during this period. The

stored energy in the loop that can be utilized is A. 7.2

B. 12.01 C. 2.4 D. 9.6] (2004:Q42)

In the diagram below, the ratio of the electric power dissipated

&0 in the 6W and 3W resistors respectively
——E% is A. 2:3 B. 1:2 C. 133
D.2:1 (2004:Q45)
SE—

Electrical1azgpliances in homes are normally earthed so that
A. both the a.c. and d.c. sources can be used. B. & person
touching the appliances are maintained ata higher p.d. than
the earth. C. the appliances are mainatained at a higher
p.d. than the earth. D. the appliances are maintained at a
lo w U | (20904:Q48)t

An electric device is rated 2 000W, 250V. The correct fuse
rabing of the dewice is A. 8A. B.9A. C.7A. D. 6A. (2005:Q21)
A car battery rated 45 AH is charged with 2 charger whase
rating is 2.5 A. How long will it take to charge the battery
fully? A, 20 hrs B. 10 hrs C.25hrs D. 18hrs {2005:Q22)
An electric heater with a p.d. of 240 V connected across the
terminals has a total resistance of 960W. Find the power
rating of the heater. A, 4.00 W. B, 0.25 W. C.60.00 W

D. 38.40 W (2006:Q25)

A cell of intemal resistance 1 is connected to an external
recictor R, The ~ondibion for maximum power transfer is
AR<ELBh-oa CR=L D.R>T (2006:Q11)

_ A40 kW electiiccables usad ta transmit electrCty U ouch
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54.

55.

56.

58.

.59,

60.

61.

62

63.

64.

65.

#

66.

!/ 67

68.

69.

70.

71,

72.

- In the diagram above, a 200w bulb is lighted by a 240 V a.c

. The fuse in an electric device is always connected to the A/ nes

-resistance is A. the same as the internal resistance of the cell.
'B. greater than the intemnal resistance of the cell. C. less thanth

a resistor of resistance 2.0WW at 800 V. The power loss as
internal energy is A. 5.0 x 10?W. B. 4.0 x 10W, C.5.0x 10'W.
D.4.0x 10'W. (2007:Q26) '
An electric generator has an e.m.f of 240V and an internal
resistance of 1W . If the current supplied by the generator is 20Q
when the terminal voltage is 220 V, find the ratio of the power
supplied to the power dissipated. A. 11:1 B. 1:11 C. 12:11
D. 11:12 (2008:Q40)

A generator is on daily use and in the process, ten 60W and fiv
40W tungstne bulbs are on for the same time interval. The energ
consumed daily is A. 0.96 k Wh. B, 1.92 k Wh. C. 9.60 k Wh
D. 19.20 k Wh. (2008:Q41)

An electric lamp marked 240V, 60W Is left of operate for an hou.
How much energy is generated by the filament? A. 3.86 x 10%]
B.3.56x 10%] C. 1.80 x 10*) D, 2.16 x 10%) (2009:Q41)

L

-~

mains supply. If 1kWh is solid at N40, the cost of keeping the bul
lighted for a day is A. N192.00. B. N1.92. C. N19.20.

D. N 1.920.00. (2010:Q38)

Eower supply is transmitted at a very high voltage and low currerft
inorder to A. increase the power supply. B. prevent overheating
of the coil. C. make it travel fast. D. make it pass through the
transformers.  (2010:Q39)

If the charge of electricity per kWh is N4, what is the cost of
operating an electrical appliance rated 250 V, 2 A for 6 hours?
A. N16 B. N24 C.N28 D.N12 (2011:Q35)

In homes, electrical appliances and lamps are connected in parall¢
because A. less current will be used B. less voltage will be use
C. parallel connection does not heat up the wires D. series
connection uses high voltage  (2011:Q38)

Two resistors 5 and 10 are arranged first in series and later in
parallel to a 24V source. The ratio of total power dissipated in the
series and parallel arrangements respectively is A.
C.5:3 D. 1:50 (2011:Q39) i

~J

g = i

side of an eleciric supply B. earth side of an eledric supply C-live si
of an eledtric supply D. terminal side of an electric supply. . (2012:
A house has ten 40W and five 100W bulbs. How much will it co
the owner of the house to keep them lit for 10 hours if the cost df
a unit is N5? A.N90. B. N50. C. N45 (2013:Q40)

An electric device is rated 2000V, 250V. Calculate the maximu
current it can take, A. 9A. B. 8A. C.7A. D. 6A. (2013:Q4
The maximum power transfer occurs in a cell when the externd|

internal resistance of the cell. D. twice the intemnal resistance df
the cell. (2014:Q36) .
PHCN measures its electrical energy in A. kWh. B. Wh. C.J,
D.W. (2014:Q39) :

A current of 20A flows through a cable whose resistance Is 5
Calculate the electric power dissipated. A.2x 10°W B.2x 10*
C.1x10°W D.1x10°W, (2015:Q10)

An electric bulb is labelled 260V, 80W. How much current is takep
by the bulb? A. 0.46A B.0.82A C.0.40A D.0.31A (2015:Q29)
A current of 15A flows through a cable of resistance 30£2. Calculatp
the electric power dissipated in the cable A. 675W B. 225W
C. 75W D. 6750W (2016: Q47) ’

An electrical appliance is rated 240V and 45W. Calculate the currerjt
drawn from the applance A 0.19A B. 0.30A C 0.12A D. 045A(2017:Q20)
Which of the following is most suitable for protecting the circult

of 2000W electric iron connected to a 250V mains? A. 13A B. 8
C.5A D.3A (2018:Q20)

Electrical power is transmitted at a high voltage rather than a low
voltage because the amount of energy loss is due to A. heat
dissipation B. production of eddy currents C. excessive curren
disharge D. excessive voltage discharge (2018:Q22)

73. A40W instrument has a resistance 50£2. On what voltage shoul

74.

& be operated normally? A. 60V B. 150V C. 225V D. 360V (2018:Q3

What is the total electrical energy consumed by using an el
u8

\ ‘r' 78

cooker rated 1000W for Shours? A. 5.3 x 107) B. 5_—5]‘1'&]
C.1.8x 107 D. 2.3 x 10) (2018:Q36)

CHAPTER 27 ANSWERS

P, = P, + P, (series connection) —» P, = 2(40) =

The energy expanded: E = IVt = 1x200x24=4 80OWN,

= 4.8kWh But 1Kwh —» 5K .-, 4BKwh = 5x 4.8 = 244

Heat energy produced: E = IVt =5 6x 20 = 6 000)

NOTE: Avoid calories (cal) here; itis not STunit of energy

1cal = 4.18]

... 50 as to protect electrical components from being

damaged by excess current.

NOTE:

1. Afuse melts and opens the circuit when a current above
a predetermined value passes through it.

2. If for example, a current of 5A is likely to damage the
circuit a “fuse rating” of say 6A or just equal to 5A Is
needed as the safety device for the circuit.

Total pwer generated: P,= 8(40) + 4(60) + 2(100) = 760w

Energy consumed = Power x time - "

E = 760 x 5 x 30 = 114 000Wh — E = 114Kwh

The bill = 114 x 5 = N5.70 :

iD.
2A,

3E.

4C,

5A.

vJ

2 2
P=IV - .P= X (1=%) - R=-F= Zodms
Also: P=IR (V= IR)
Total power = 15(40) + 1(600) —» P, =1200W
Energy used =Pt — E=1200x 6 = 7 200Wh = 7.2KWh
BE. Since heat generated in transmission is given by H = PRt
- - and power loss is P = IR it follows that excessive heat loss

Is experienced at high current hence High Tension

6E.

7B.

1/ transmission uses very high voltage but low current.

50:1 B. 35 4 NOTE: The high valtage is not safe for domestic or

industrial consumption hence the need for step-down
transformer arises.

2 2
9E. P=VT(seeQ6) = R=V?= H0x240 _, p=g600

250 x 250
1000

Ao P =1V (QF) —» ... 1= - =4A
We can also find current form: P = IR (Q6)

— _ [1000 _
I‘J%‘Jﬁz.s =[16 »1=4A
11A. Using thin wire would have been cheaper to buy, easier to
connect but the thinner the wire the higher the
resistance it offersas R @ 'AL and the higher the resistance

the higher the heat loss H = I’R Hence Il is not an
advantage and somewhat thick cables are used for transmission.
12B. See Qs 8and 11 :

2
10A.R=1’P_(seeQ9)—> R= —» R=6250

2
13D. P.d across them is the same. But P = VT ~Vi=PR

Hence: PR, =PR, —» P,x6=10x4 — P, = 6.67W
14B. P, = 5(50) + 4(100) = 650W
Electrical Energy = P.t = 650 x 10 = 6 500Wh = 6.50kWh
Cost = 6.5 x 2 = 13k = NO.13
158 H= Y 6x10¢= 240x240x5xE0 _, p-28.80
16B. For parallell resistors: V2 = PR = P,V, (see Q13)
40x5=P,x10 — P,=20W
17CCE=IVt=0.5x40x 2 x 60 —» E =2400]
1BA. E = 200 x 24 x 20 = 96KWh —» Cost = 5 x 96 = N4.80

15C.P=N—»I=F
1000 _ 110 _
A it =4a B —» 3§-05a
c» P=say 0> PP=4sa
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24B.

25A.

26A.
278B.

288B.

20A,

' 30D,
31A.

328
. 3c
34D.

35B.

16C.
‘1D,

=D.

39A.

| OE
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21B.

23D,

~

99

-
: =375
See Q4 42A. Power input = IV = 1.5 x 200 —» power input
For parallel resistors: -~ = L , 1 . Power output
r P ,e resns.tors. R 1 + Pl R=20 Efficiency = .m%f- % 100%
Total resistance in circuit: Ri =4+ 2 =60 (series); V, = 12V 80
ButP. = Yr _ 12x12 . Power output = 375 x 755 = 300W
R T T e hm2W 43D, Total power = 5(60) + 4(100) = 700W 4kWh
No option was right Electrical Energy = Pt = 700 x 20 = 14 000 =1
NOTE: Joule’s classical experiment in 1841 involves converting Cost = 10 x 14 = 140k , o th
electnical energy IR to heat energy meo by raising the temperaturf The cost is 140k or H1.40k. The JAMB'S error in the
of water such that mc8 = ’Rt, Thus 0a I! where m, ¢, R and|t options notwithstanding, pick D.
are kept constant by using the same mass m of water, not A4A. E = 1Vt = 4 x 240 x 60 = 5.76 x 10°)
changing the water of specific heat capacity c to another liquid 45C. R = V' _ 230 %230 _ 52,90
and not C?I\anglng the thickness t nor length of the wire, Therefork y T pT T 1000 T %
8 versus I* is a straight line from origin p 1000
. ) ; : 46A. " I'= yp =380 =44
‘ i —— | i l / I J 47.  For each of resistor is paraliel: R =P — [ = 2 .1=3A
+ > ] o | 48A. The voltage stored = voltage lost by coil = 12 - 3 = 9V
Siveh“e 8 versus L or [ versus 8 will at best be a curve PutE= “:t En::rgy st::ed Inloop =233504=7%
Q4 a08. S = Ve +—\é,1——;-p'—=-lgzx-l1—>P:P=1:2
D=V —»1=-" 2000 h R*R : 12 "
HIs g > I=55=8A 50B.  Eledric charges pass quickly into the earth to prevent shodk.
The fuse melts if 8A passes through it and circuit is broken. S1A. I=-b- = 2000 _ ga
NOTE: 5A is too low, "RV T 2500
See Q8
Q ' 528. t= 3% =10h
R= Y = 240x240 - =X 4 : _
= 50 — R=9600 _NOTE: The unit Ah means Amperhour i.e the quantity
When key is open, the entire current passes through 6 Q resistdr of charge or electricity is 45C or 45SAH —p -5Ali —» hour
. — v 30
=14+6= = =i = g
This is not enough to melt a 2-A fuse. Close the key and part df 54C.  Po F lisp =
the current passes through K making the R, to become lesser ) wer output of a ceilis o =~ FR
than20Q. As6 —» 0 i.e 14 —» 1 —» 2.0A . \
= — 15208 But1=-ﬁ§T—>PM=(R—f;r)xR.umgfmedeof
PR=P — 2= [1500 _ 5, '
375 Eandr, P, is maximumwhenR =t
_ P 60 _ 60 _ Check: Let E = 10 and r = 4 and use various values of R
I=v > A 5p=025A B —» 75 =125A 1,2,3,4,5,10, you will note that P__ = 6.25 when R = 4
C»3P=33np»P-2 sl
v, L 4 L] LR}
P=_§_=>V1=-'PR—'P V—|40X9 = 60V 55C. I=%=4OOOQ=SOA
Vi v P, _ V5 P — k. But power lossis P = I'R = 50 x S =
p=NFpI IV _, o =Ny 2 . PP =54 po s x50x 2 =5 000W
14 275 _sz_ 47V b 4 56C.: The resistance of the external load
... as more current passes through Y E 240
Total time taken = 3(60) + 20 —» t = 200s; I = 2A; R = 50p = Rer > 20=p3y7 > R=11Q
H = IRt = 22 x 50 x 200 = 40KJ Energy dissipated (as heat): H=I'R = 20 x 20 x 11
p=Yi=20’<20—>P=4W Energy supply = IV = 20 x 240
R 100 _ , Energy supply 20 x 240 240 12
E = Pt = 1000 x 5 60 x 60 = 18 000 000 = 1.8 10') Energy dissipated ~ 20x20x 11> 20x 11 - 1I
H = IRt —» 4 = 100?x0.5x 60 x 60 = 1.8 x 10°) 57D. Total power daily = 10(60) + 5(40) = B0OW
PN sl=y 1= 200 = 158 S80. E<Pie 606080 on £ o 2iex 100
The predetermined maximum current (Q4) is 15A hence 204 Using 240V to find I is needless (it only wastes time)
fuse is suitable. . . 60 60
NOTE: However, the 20A quoted abave is rather too high, yo becausel = 75 —» E=IVt = 540 X 240 x 60 x 60
can use something around 16A . 59A. Electrical energy = Pt —» E = 200 x 24 —p E = 4800Wh
) E Power in R = 1B E = 4.8Wh —» Cost = 4.8 x 40 = N192
Powerin R, = r, * W R, R, 60A. The power supplied from the source will be drastically
. R p R reduced at the points of consumption because high
. _E;_ - _E_ X _:g- =R > = R current means very high power loss (P = I'R) in transit,
H ! = = = =
N suggests that the larger the resistance the lesser 61D. EostI:t:i x24x=2§|01 ; 6 = 3 000Wh = 3Kwh
the power. . ) 62A. In series connection, the same current passes through
Fuse is connected to the live wire. all the appliances. In'parallel, the current breaks upuil?to
1=%%%=2A_+p=]?R=21120(SEEQ8)—bP=BO N small units as dictated by the resistance of each appliance.

For series cunnecting: R, = 5 + 10 = 1§
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Check! For paraliel connedtion: §1:= 5

Pcvwerinseﬁes=3i5€:->m~e‘lnparallel=

Power in series_ _ 250 10 _ _10
Power In parallel = 715 X350'x3  15x3

No option was right
See Q40

P, = 10(40) + 5(100) = 900W —» E =Pt =
Cost = 9 x 5 = N4S

1=-F = 2000 -gp

-V T 250
See Q54
1KWh = 1 000Wh
The power is consumed on hourly basis not in seconds/minutes

P=IR =15x15x 30 = 6 750W

P =1V — 45 = 240l and I = 0.1875A
P=IV —»2000=2501 —1=8A
See Q8

2
E=IVt=Pt=1000x 5x60x60=1.8x10"

CHAPTER 28 .
MAGNETIC FIELD AND ELECTROMAGNETIC INDUCTION

A magnet is moved through a coil of wire. The e.m.f produced
in the wire depends on A. the number of turns in the coil
strength of the magnet C. the speed at which the magnet is
moved D. all of the above E. none of the above (1978: Q30)
On an a.c generator, which of the following does not apply?
A. field magnet B. commutator C. armature D. slip rings

E. carbon brushes  (1978: Q33) /
The electric supply from Kainji Dam is transmitted at high voltage:
of the order hundreds of kilovolts but is corverted to domestic

use of about 220 volts by A. commutators B transistors ¥/~

64C.
65C.

66B.

67D.
68D.

69D
70A
718
72A

73A
74C

VZ

C. valves and diodes D. rectifiers E. transformers (1978: Q36
Which of the following statements is incorrect? The sensitivity of

a galvanometer which incorporates an optical lever arrangemen

may be increased by providing: A. 2 larger number of tumns in the

coil B. a thinner suspension with a small torsional control C. a

special alloy permanent magnet which gives a high magnetic flux
with a greater intensity (1979:Q19]

D. all of the above E. a ight source
Which of the following statements is correct? The magnetized
state of an iron bar can be destroyed completely by A. heating
«~the bar to a high
© 4 opposite poles with a small piece of iron D. placinga the bar
inside a strong magnetic field E. none of the above (1979: Q26)
~The figure shows a

= &\v‘tl'

5.

%

N
in the direction out of the paper. C.
direction into and out of the pa
direction of the field, i.e. towards the S-pol
move because it i made of copper which is non-magnetic (1979:Q33
On which of the following is
based? A. Magnetic effect of electric current B. Electromagnetic
induction C. Chemical re
on a current carrying con
energy and power. (1979: Q43
Amagnet is similar toa bipolar charg
of two opposite poles - the north an
magnetic field has a south pole near the geogra
a north pole near the geographic south pole C. the force of

attraction and repulsion betw
obeys a lav/ opposite and between like pol

TTHTITT

The wire will vibrate in the

)
d south poles B. the earth’s

900 x 10 = 9KWh

| B. thi

temperature B. breaking the bar C. connecting

current I flowing in a copper wire situated in the
magnetic field existing between the pole-
_ pieces of a horse-shoe magnet. Which of the
following statements is corect? A. The wire]
will experience a force in the direction into

the paper. B. The wire will experience a force

per. D. The wire will move in the
e E. The wire will nof

the operation of a moving coil galvanometey

action produced by electricity D. Forcg
ductor in a magnetic field E. Electrica

ed system in that A. it consists
phic north pole ang

een opposite and between like poles
les abeys 2 law identica

|

in form to Coulomb’s law for electrostatic charges D. A and B only
E. A and Conly. (1980: Q6)

1y
"\ {5 conditions would there be no current in the coil? A. When

9y
15 the ilis

9. The name given to the charactenstic behaviour of substances

which set their length perpendicular to a strong magnetic
field instead of In line with it is A. magnetization B. paramagnetism,
C ism D. ization E. ferromagnetiam (1980; Q1y)
In the diagram below a straight vertical wire is placed betviger,

two opposite magnetic poles which are separateq '
3!5 horizontally by a short distance. If a current i
— passed down the wire, in which direction will the
wire move? A, Towards the observer B. Away from the
observer C. Toward the North pole D. Towards the South
pole E.Upwards (1980: Q38)
The best material for the core of the primary and secondary
coils of an Induction coil is A. copper, because it is a good
conductor of electricity B. steel, because it becomes magnetic
and retains its magnetism for a long time C. rubber, because
it is a good Insulator and the user is prevented from shock
D. soft iron, because it becomes magnetic but easily loses
its magnetism E. glass, because it is transparent. (1980: Q40)
Which of the following elements are real magnetic materials?
A. Iron, steel and nickel B. Coppey; steel and iron C. Lead, ronand
brass D. Glass, lead and steel E. Stone, ar and ron. (1981:Q9)
Which of the following is NOT directly associated with drect arert
(D.C)? A Adry cel B. Amoving coil C Atransformer
D. A lead-acid accumulator E. A commutator (1981: Q45)
A transformer has 300 turns of wire in the primary coil and
30 turns in the secondary coil. If the input voltage is 100
volts, the output voitage is A. 5 voits B. 10 voits C. 15 voits
D. 20 volts E. 25'voits  (1981: Q47)
15. A closed coil of wire is place near a magnet. The magnet
lies along the axis of the coil. Under which of the following

P

10.

11.

12
13.

14,

!  the coil is moved towards the stationary magnet B. When
“the coil is moved away from the stationary magnet C. When
held stationary but the magnet is moved towards
the coil D. When both the coil and the magnet are held
stationary E. When the coil is held stationary but the magnet
is moved away from the cell.  (1981: Q48)

A magnetic needle is suspended first at the earth’s north
magnetic pole and then at a point on the magnetic equator.
ﬂuertspediveanglesbeumtheneaﬂeardmeruizaﬂlare
A (Pand 0° B.60°and 60° C. 90°and 9(P E. (°and S0P
Each of the diagrams in the figure represents two current
camrying conductors situated dose to each other. In which
two diagrams are the forces between the two wires attractive?
| —o—e o I —— IV A.landVB.Iand I

_— COandIVD. ODandV
E.Iland IV (1983:Q33)

18. In the figure above, QR is 2 vertical conductor and the current
Q I flows from R to Q. P is a point on the

horizontal plane and it to the South of the
wire. The direction of the magnetic field at
R P due to the current is A. Upward B. North

C. South D. West E. East  (1983:Q40)
19. The electromotive force obtained from a simple dynamo may
be increased by A. increasing the cross-sectional area of
_ the coil B. winding the coil on a soft-iron armature so as to
decrease the magnetic flux through the coil C. increasing
the speed of rotation D. making the field magnet longer
E. using low-resistance copper coils. (1984:Q33)
A short bar magnet Is placed in the earth’s
B

16.

17.

magnetic field as shown in the figure-
Which of the points II and III is (are)
possible position(s) of 2 neutral point? A1
only B. Monly C. IO only D.landI E.L

20. 9 Earth's
} 4 {magnese  mand . (1984:Q34)
field )
21. In the figure below represents an insulated cylindrical cof
nd round a paper tube. The ends of the

or copper wire wou .
coil are connected to a sensitive galvanometer. When a

magnet was plunged into the coil it was observed that the

100
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22.

23.

24.

25.

26.

27.

28. The angle between the magnetic meridian and the geographic

29.

30.

31.

32.

33.

~ 8

x vk

]

(dedara Samumel Olaosetrik ang ..
- galvanometer needle gave a
- deflection. Which of the following

7 AW
CELtEt %%{S
(G) . K carrectly describes this experiment?

A. The effect illustrated is induced electromotive force. B. The
strength of the current produced is. inversely proportional to the
speed with which the magnet is plunged Into the coil. C. The
directio_n of the current is always such as to enhance the changd
producing 1t.. D. The galvanometer gave a permanent deflection
E. On removing the magnet from the coil the galvanometer
deflected in the same direction.  (1984:Q50)
Which of the following methods CANNOT be used to produce a
steel magnet? The A. passing of an electric current through a
solenoid B. repeated stroking of the specimen with a magnet
C. repeated stroking of the specimen in opposite D. heating of
the specimen E. hammering of the specimen in the earth’s
magnetic field. (1985:Q37)
On which of the following does the operation of a moving coil
ammeter depend? 1. Electromagnetic induction. II. Force on a
current-carrying conductor in a magnetic field. TII. Magnetic effect
of an electric current. A. I only B. II only C. III only D. II and II
E.I,TandIII (1985:Q43)
Which of the following statements is NOT correct? A. A galvanometey
can be converted to an ammeter with a different range by
connecting a high resistance in series. B. An electric current always
produces a magnetic field C. Maxwell's screw rule states that if @
carkscrew moves in the direction of the current, the hand turns in
the direction of the lines of force. D. Electromagnets are used in
electric bells and telephone receivers. E. The lines of force round
a straight current carrying conductor are circular. (1985:Q45)
A transformer has a primary coil with 500 turns and secondary
coil with 2 500 tumns. When the voltage input to the primary coil is
120V, the outputisA. 6 000V B. 600V C. 240V D. 60V E. 24V (1985:Q46)
Which of the following if NOT a part of the a d.c. electric motor?
A B. Amnature C. Commutator D. Transformer (1986:Q41]
Which of the following is true of magnetism? A. Iron fillings ding
mainly round the ends of a bar magnet. B. The freely suspended
barn\agr-etmnmmrstinmegwgraphicmﬂmmaedbn C. Likg
poles attract. D. Lodestone is a non-magnetic oxide. (1986:Q44)

meridian at a locality on the earth is the A. Longitude of the locality
B. Angle of inclination at the locality C. Latitude of the locality
D. Angle of declination of the locality. ( 1986:Q45)

The diagrams below depict the current induced in a coil as a resulf
of the relative motion between it and a bar magnet. Which of the
diagrams illustrates the direction of the induced current?

*‘O&.ﬁ &[?@ c C“‘;i > (___'! L3 (1986:Q47)
If the indlination at Ibadan is 7°S, this means that A. The angle
between the geographic meridian and the magnetic meridian a
Ibadan is 7° B. The earth's resultant magnetic intensity at Ibadar
makes angle 7° with the horizontal direction C. A magnetic needlg
will be inclined at 7° to the vertical at Ibadan. D. The north pole of
a magnetic needle dips downwards at Ibadan. (1986:Q48)
If the angle of declination in a place is 10°E, calculate the true
geographic beanng if the compass reads N40°E. A. N50°E B. N40°H
C. N30°E D. N25‘E (1987:Q38)

When a transformer has more secondary winding than primary
winding, it A. Has a smaller secondary current B. Has a greater
power output C. Is a step-down transformer D. Increases the
total energy output (1987:Q42) _ -

The direction of the magnetic field at a point in the vicinity of a
bar magnet is A. Always towards the north pole of the magnet
B. Always away from the south pole of the magnet C A1qng the
line joining the point to the neutral point D. In the d_lrecnon the
north pole of a compass needle would pount (1987.Q4‘_1) .
When two parallel wires carry currents in oppqsﬂe directions, the
ioree on ether vare is A. AWay from the other wire B. Zero, because

e aJrrcnt;tzr\aaicach ﬂvC.TvnaeasmLﬂ'laswmme currenty
T O gricr+  ~owarts the other vre. (1987:Q45)

anNn1

41,

42.

43,

44,

45.

46.

47.

35. The wire X in the figure above is at right angles to the plane
of the paper and carres a current into the paper. At which of

the point labeled 1-4 will the magnetic flux
density due to this current be in the same

' 2
5@4- direction as that of the horlzontal component of

1 the earth's magnetic field? A. 1B8.2C. 3D. 4. '
4 (1988:Q37)

36. Which of the following ammeters may be used to measures

alternating current? 1. Moving-coil ammeter II. Moving-iron
ammeter 111, Hot-wire ammeter. A. I and IT only B. IT and IT1
only C.1and Illonly D.1, 11 and III.  (1988:Q45)

37. The principle of operation of an induction coil is based on

A. Ohm's law B. Ampere's law C, Faraday’s law D. Coulomb's
law, (1988:Q46)

38. A dynamo primarily converts A. Mechaniczal energy into

electrical energy B. Electrical energy into kinetic energy
C. Potential energy into kinetic energy D. Kinetic energy into
potential energy. (1988:Q47)

39. When a number of identical small magnets arearranged in a

line, the strength of the resultant magnet A. Is fargest when
they are arranged end to end B. Is greatest when they are
arranged parallel with like poles adjacent to each other.

C. Depends only on the number of magnets peovided they
are parallel. D. Is greater when the magnets are arranged
on a wooden surface than on a metal surface. (1989:Q32)

40. A bar magnet is most effectively demagnetized by A. Placing

it in a N-S position and hitting it with a hammer. B. Subjecting
it to an electric current from a battery C. Bringing its north
pole in contact with the north pole of a very strong magnet
D. Heating the magnet. (1989:Q34)
. The figure abova shows a conductor PQ carrying
4 a current I in the direction shown. At a particular
A" % position near the conductor is a compass needle
Q K. Neglecting the earth's magnetic field, the
compass needle will A. Settle in any direction B. Settle in a
fixed direction only if conductor PQ is a magnetic material
C. Settle in a fixed direction whether conductor PQis a
magnetic material or not D. Be stationary. (1989:Q45)
One of the properties of the earth's magnetic field is that
the A. North pole lies in the northern hemisphere B. Geographic
and magnetic meridians coincde C. Earth's magnetic fiux is
entirely horizontal at a place where the magnetic vertical dip is
zero. D. Earth's magnetic flux is entirely vertical at a place
where the magnetic di; is zero.  (1990:Q34)
What precaution should a manufacturer take to ensure that
energy loss in a transformer is minimized? A. The winding
of the transformer should be made of high resistance wires.
B. The core should be made of thin sheets of metal, C No
magnetic material should be used to make the core. D. The
flux linking the primary with the secondary cnils should be
minimum.  (1990:Q47)
Which of the following statements is CORRECT about the
earth's magnetic field? A. The angle of dip is the angle which
a free suspended magnet makes with the vertical B. The
angle of declination is the angle between the magnetic
meridian and the geographic meridian C. The angle of
declination is the angle which a magnetic compass makes
with the magnetic meridian. D, The angle of inclination is
the difference between the angle of dip and the angle of
declination. (1991:Q33)
To convert an alternating current dynamo into a direct current
dynamo, the A. number of tumns n the coil is increased
B. strength of the field magnenic is increased C._ s_!ip nngs
are replaced with a spliit ring commutator D. coil is wound
on a soft iron armature.  (1991:Q42)
If a current carrying cail is mounted on a metal frame, the
back e.m.f. induced in the aal cuses A. Inductance B. Eddy
currents C. Electromagnetism D. Dipole moment (1991:Q43)
The diagram below represents the field
pattern obtained by brnging the pales
T of two magnets near each other. The
pales mustbe A.N-Npolesd. S -3

f
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81.

82.

83.

84.

85.

87.

89.

0.

91.

92.

93.

95.

96.

1D.

28.

3E.

4D.

5A.

. A particle carrying a charge of 1.0 x 10-*C enters a magnetic field

. What is the best method of demagnetizing a steel bar magnet?

Use the diagram below to answer questions 90 and 91

In the diagém below, the neutral point is
@; 43t A.S.B.R C.X D.P (2015:Q44)
- .. ‘l II ‘

The instrument that measures both a.c. and d.c. Is A. an inverter
B. a current balance. C. a moving coil ammeter.  D. a moving
Iron ammeter.  (2007:Q15)

Lenz’s law is a law of the conservation of A. energy. B. momentum
C. electric current. D. electric charge (2007:Q16)

The d.c. generator has essentially the same componenets as the
a.c. generator execpt the presence of A. slip-ring B, carbon brushes
C. split-ring D. armature. (2008:Q42)

A step-down transformer has a power output of 50W and efficiency
of 80%. If the mains supply voltage is 200V, calculate the primary
current of the transformer. A. 0.31A. B. 3.20A. C. 3.40A,

D. 5.00A (2008:Q43)

In measuring high frequency a.c., the instrument used is the

A. moving iron ammeter B. hot wire ammeter C. d.c. ammeter
D. moving coil ammeter.  (2011:Q47)

at 3.0 x 10?ms! at right angles to the field. If the force on this
particle is 1.8 x 10N, what is the magnitude of the field? A. 6.0
X 10°T B. 6.0 x 107T C.6.0x 10°T D.6.0x 10T (2012:Q41)
Induced emfs are best explained using A. Ohm's law. B. Faraday’y
law C. Colomb’s law. D. Lenz’s law. (2013:Q44)

A. Heating it. B. Rough handling it C. Solenoid method
D. Hammering. (2014:Q40)

The magnitude of the angle of dip at the equator is A. 0° B. 901
C. 180° D. 360°. (2014:Q41) 0

The diagram above is that of A.

Input . [ output Step-up transformer. B. a step-
P H down transformer. C. an auto

transformer. D. an oil transformer (2014:Q42). « |
The electromotive force in the secondary winding Is A. increasing
B. reducing. C. stabilizing. D. varying. (2014:Q43)

Which of the following does NOT use magnetic effect of current
to function? A. A telephone receiver. B. Lead acid accumulator.
C. A moving coil galvanometer. D. An electric bell. (2015:Q18)

Q

Whichsparts of a.d.c. generator convert an a.c. in the armature
to a d.c. in the extenal circuit? A. Slip rings and brushes B. field
poles C. armature and core D. commutator and brushes (2016:Q14)
Which of the following is associated with altemating current only?
A. A transformer B. A lead-acid accumulator C. an induction
coil D. 2 moving coil galvanometer (2016:Q21)

Electrical power is transmitted at a high voltage rather than a
low voltage because the amount of energy loss is due to A. heat
dissipation B. production of eddy currents C, excessive current
discharge D. excessive voltage discharge (2018:Q22)

CHAPTER 28 ANSWERS
The e.m.f is directly proportional to (A), (B) and (C)
In d.c. generator and electric motor, split-ring camutz*or replaces
slip-ring.
Step-down transformers.
Large torsional control
Methods of Demagnetization
1. Electrical: A magnet Is placed in an a.c. -carrying solenoid
oriented in the E-W direction.
2. Mechanical: The magnet is hammered while held in E-W direction.
3. Thermal: Magnet is heated strongly.
Using Flemin’s left hand rule, the wire moves into the paper.
Direction of magnetic field —» Left to right of the page.,

103

» upwards on the page. g

ion of current — .
Diee Must be perpendicular to both figyq

Direction of motion —»
and current A

Fore Finger —» Field
Second finger —» current
Thumb —» motion ‘
N(;JTE: second finger is the middle finger if thumb js

counted for a finger.
7D. While moving-iron ammeter (or galvanometer) is based

on the principle of clectromagnetic indupbon.
8E. The north pole corresponds to the positive charge and
the south pole to the negative charge. '
NOTE: Option B Is the behaviour of the earth’s Imaginery
bar magnet. .
9B. Paramagnetism is a form of magnetism in which certain
materials are attracted by an external magnetic field and
form internal induced magnetic fields In the direction of
the applied external magnetic field. Hovrever, a paramagnet
does not retain its induce magnetism after external
magnetism is removed. : B
10A. Using Flemin's left-hand rule: vy
Fore finger —» Direction of field |
Second finger — Direction of current
Thumb — Direction of motion
NOTE:
1. Use Flemin’s lefthand rule to obtain the direction of
motion of a current - carrying condudtor in an electric field.
2. If the thumb is comted as a finger, the second finger
above is the middle finger i.e. the longest of the five
fingers at the middle of the pack.
Flemin’s right-hand rule follows the same rule at the
left-hand rule but our aim is to obtain the direction of
/' theinduced current (electromagnetic induction) having
know the directions of field and motion of the conduction.
The three directions in both cases are all perpendicular
to one another. -
11D. Primary coil of of insulated copper wire wound on soft iron core.
12A. These are ferromagnets including colbalt. Note that alloys
of ferromagnetic elements are also ferromagnetic e.g iron
and steel. A ferromagnet retains its magnetism after
external magnet is removed (see Q9). A diamagnet is not
attracted by a magnet or it might even be slightly repelled by &.
13C. The current stepped up or down by a transformer is (A.C)

not (D.C).
v, N
Byt = -V, =200 - sov

This is a step-down transformer.
15D. The coil and the magnet must be in relative motion to
one another as in one of the following cases

1, Stationary coil, moving magnet

2. Moving coil, stationary magnet

3. Both moving but one faster than the other.

NOTE:

1. The induced current can be increased by
i. Increasing the speed of the relative motion.

ii. Increasing the strength of the magnet.
iii. Increasing the number of tumns in the coil.

2. Changing the direction of the relative motion only
change the direction of current but the current always
flow in such a manner as to oppose the motion indudng
the current in the first place.

16D. The angle of dip at the Earth’s north magnetic pole is 90°
but 0° at the equator.
17B. This depends on the directions of current in the two Wires
1. Same direction - attraction
2. Opposite direction - repulsion
A

18E. Eﬂ Uslng right hand grip rule or clenched fist rule

R

L3
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Jamb Series Remix - Past Questions and Answers on Physics

poles C. S — N poles D. N - S poles  (1992:Q31)

The angle between the direction of the earth's magnetic field and
the horizontal is called the A, Angle of deviation B. Magnetic
declination C. Magnetic meridian D. Angle of dip (1992:Q32)

- 5 ,,;__‘"_ PQRS is a rectangular cell with PQ perpendicular

. to the magnetic field as shown in the diagram.

: q\ s If a current flows in the direction PQRS, in what

R direction will the coil mave? A. Upwards
B. Downwards C. Towards the north pole D, Towards the south
pole. (1992:Q43) :
A horizontal component of the earth's magnetic field and the
magnetic field of a straight wire X carries current into the plane o
a paper. Which of the following figures correctly illustrates the
resultant magnetic field pattern in the horizontal plane?

NGl s. c D. ({«)m (1993:Q33)

Which of the following correctly explain(s) why soft iron is preferred
to steel in electromagnets? 1. Soft iron Is more readily magnetized
than steel. I1. Soft iron is more readily demagnetized than steel.
I11. Soft iron retains magnetism more than steel. A. T only B. II
and Il only C. I and I only D. I, II and IIL (1993:Q34)
A current-carrying conductor experiences a force when placed i
a magnetic field because the A. Conductor is magnetized
B. Magnetic field of the current interacts with external magnetic
field. C. Force is due to the motor principle D. Electric field of the
current interacts with the external magnetic field. (1993:Q35)
Which of the following devices may be used to setup the voltagg
in a d.c. drcuit? A. A step-up transformer B. A d.c. generator
C. A wattmeter D. An induction coil. (1993:Q43)
The primary aim in high tension transmission is to A. Minimize
electrical energy losses due to heat production B. Increase the
rate of energy transfer by using high voltage C. Increase the curent inthe
wires. D. Generate eledricty at high current and low voitage. (1993:Q44)
At different locations on the earth's surface, the earth's magnetig
field is A. The same in magnitude and direction B. The same in
magnitude but different in direction C. Different in both magnitude
and direction D. Different in magnitude but notin direction. (1995:Q38)
The iron core of an induction coil i1s made from bundles of wires sg
as to A. Minimize eddy-currents B. Generate eddy-currents
C. Prevent sparking at the contact breaker D. Get the greatest
poszible secondary voltage. (1998:Q43)
A trensformer which can produce 8Vfrom a 240V a.c. supply, has
an efficiency of 80%. If the current in the secondary coil is 15A]
calculate the current in the primary coil. A. 0.625A B. 1.600A
C. 2.500A D. 62504  (1998:Q46)
The diagram below show a magnet X with its South pole maoved
e \l along a soft-iron bar PQ in the direction shown
{ ; After some time, the poles at P and Q
. L+ respechively are A North — North B. North —South
P — C. South — North D, South—South  (1999:Q28)
The core of an efficient transformer should consist of laminated
pieces of metal in order to A. Increase the heat produced by
increasing the eddy current B. Increase the heat produced by
reducing the eddy current C. Reduce the heat produced by
increasing the eddy current D. Reduce the heat produced by
reducing the eddy current. (1999:Q36)
If a charged ion goes through combined electric qnd magnetic
fields, the resultant emergent velocity of the ion is
Af BEB C B8 p. E-8(2000:Q32)
etic flux in a coil having 200 turns changes at the timg
-rrahtf: :fagréa Ws?!. The induced e.m.f. in the coilis A. 1.6V B. 16.0¥
C. 25.0vV D. 250.0V (2000:Q43)
If current flows In the direction of tha
Q arrows in the solenaid above, the North
poleisatA.PB X CQ D.Y (2000:Q47]
2m carries a current of 0.8A while kept i

% conductor of length )
= ot f r37~etc flux density 0.5T. The maximum
1 magnetic field of D o (2000:Q50]

fo & 2~ 102

——

—— The diagram above shows a closed square box

of side 0.5m in a uniform electric field E in the

64 direction shown by the arrows. What is the flux

f for the box? A. 0.5E B. 2.0E C.0.2E D.0.0E

(2001:Q30)

65. The primary coil of a transformer has N turns and is connected
tn a 120V a.c. pawer line. If the secondary coil has 1,000
turns and a terminal voltage of 1 200 volits, what is the value
of N? A. 120 B. 100 C. 1000 D. 1,200 (2001:Q43)

66. The force on a current carrying conductor in a magnetic field
is greatest when the A. conductor makes an angle of 60°
with the field B. force is independent of the angle between
the field and the conductor C. conductor is paradel with the
field D. conductor is at right angles with the field (2001:Q46)

67. Energy losses through eddy currents are reduced by using
A, low resistance wires B, insufated soft iron wires C. few
turns of wire D. high resistance wires  (2001:Q48)

68. The magnetic force on a charged partide moving with velocity
vis A. proportional to both the magnitude of the charge and
the velocity v B. independent of the magnitude of the charge
C. proportional to the velocity v onty D, proportional to the
magnitude of the charge only (2001:Q50)

69. The carbon-granule microphone viorks on the principle of
change in A. voltage B. inductance C. resistance
D. capacitance (2002:Q42)

70. From the generating station to each substation, power is
transmitted at a very high voltage so as to reduce A eddy
current loss B. hysteresis loss C. heating in the coils
D. magnetic flux leakage. (2002:Q44)

71. Which of the following statements is true of the properties of
amoving coil galvanometer? A. There are strong hair sprngs
to give a large control couple B. 1t has a small number of tms of
coil. C. The coil hasa small area. D. There is a strong permanent
magnet to give high magnetic flux. (2002:Q47)

72. A circuit has an area of 0.4m2 and consists of 50 loops of
wire. If the loops are twisted and allowed to rotate at a
constant anqular velocity for 10rads-1 in & uniform magnetic
field is 0.4T, the amplitude of the induced voltage is A BY
B. 16V C. 20V D. 80V (2003:Q41)

73. The force on a charge moving with velodty vin a magnetic
field B is half of the maximum force when the angle between
Vand Bis A.900 B.450 C.300 D.00 (2003:Q43)

74. A generator-manufacturing company was cortracted to
produce an a.c dynam: < ut inadvertently produced a.d.c
dynamo. To correct this crror, the A. commutator should be
replaced with slip rings. B. commutatar shouid be replaced
with split rings. C. armature coil should be made of aluminum.
D. armature coil should be made of silver. (2004:Q30)

75. To protect a matenial from the influence of an extemnal
magnetic field, the material should be kept in a A square
steel ring. B. loop of copper wire. C. tnangular zinc nng-.
D. soft iron ring.  (2004:Q46)

76. A transformer is rated 240V. If the primary coil Is 4 000 tums
and the secondary voltage 12V, determine the number of tums
in the secondary coil A, 250. B. 100. C 150. D.200. (2005:Q1)

77. A protan moving with a speed of 1,0 x 106ms-1 through a
magnetic field of 1.0T experiences a magnetic force of
magnitude 8.0 x 10**N. The angle between the proton’s
velocity and the field is A. 45° B. 300 C, 60° D. 9C°
[Proton charge = 1.6 x 10 ¥C] (2005:Q6)

78. The north pole of magnet can never be separated from the
south pole because of a property known as A. magnetic
dipole. B. magnetic octopole. C. magnetic monepole.

D. magnetic quadrupole. (2005:Q20)

79. The main purpose of the transformer in an a.c. radio set is
to A Increase power to the radio. B. corvert energy from a.c to
dc. C gepdomnthe voltage. D. stepup theolage. (2006:Q23)

80. Which of the fallowing diagrams represens the magnetic
field of twa 's #oted unike pofes?

is A . L

- i aithiers il
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&q-q;m Tisa 330 Herre theTragrrete fretd 2y
Ol moo close to the magnet while point 11 if far enough direction from the fuorth, Ws‘m . * S g
21A. This agnet is a neutral point when the poles are Interchanged.| 34A. Force is repulsive (option A) & wires carry cufrents in the

. 's electromagnetic induction which produces induced opposite directioin but attraetive (option D)#f 1 the samy

€-m.fand current which causes the needl direction. -
22D. Ha Ly e needle to deflect. 35C. Aply clenched frst Te? s 05’ s yinp = .
menng like heating destroy magnetism but the hammering| 3G+ APPly clenched Irst ride- 227 Ay LT e
's done in E-W direction rather than in the more o less N-S direction| 202" "eving <ol ammieter ok dﬂmﬁﬁ@ﬁmﬁ,.
of the Earth’s magnetic field Ll - a disadvantage of the instrument.
23D. See Q7 ' 37C. Faraday’s law of electromagnetic induction. |
24A. (A) —» See chapter 2 38A. And such dynamo s called 2 gemerator. Loosely speaking, |
(B) M o 6 however, a motor which tonverts electrical energy to |
e —» Magnetic effeect of current mechanical energy is also a dynamo.
D) — Alternative to clenched fist rule (see Q18) 39A. This Is the reversal of breaking a single, large magnet ity
(D) — Blectromagnets work on the principle of rapid alternation small pieces, cach prece HEenming 3 Smatier, Magney
of magnetization and demagnetization with N-S polarity.
(E) —» See Q18 40D. Hammering is omy oz #f aagnet is i) S (East -
% 2500 West) direction (See'Q22) "~ cos
25B = == g
120 = 500 —* Vi = 600V (Step-up transformer) 41C. Since magnetic field will exist around the current carrying
A e 42C. Conciening the definition of angle of .9, this
27A. (A . Considering the definition of angle of d.p occurs at
(A) —» These ends are called poles of the magnet. the equator. Dip angle is 90“,attmpplas: .
(B) —» The magnet comes to rest in the magnetic north-south is i ; B coreto i
. b . 43B. This is the lamination of #he core to-prélent é8dy cumrert
cirecn_:n and this is roughly me geographic north-south direction. | 44B. See Q28 45C. See Q2
(C) — Like poles repel; unlike poles attract. 46B. And this result$ il dimping., ° 5.
(D) —» Lodstope is also_ called magnetic because it is the 478B. Direction of flax moves towards a south pole but away
~ magnetc ore of iron (chemistry class) from a north pole hence this is a S-S repulsion.
28D. This is also called angle of variation by mariners.
NOTE: . Va7
1. Magnetic meridean is a plane through the magnetic axis y N attraction 77/ NESS attraction
while geographic meridean is a plane through the earth b
. geographic axis (N-S) at the given place. 488B. See Q28
2. Angle of dip also called angle of indlination is the angle | 49B. Using Flemin’s left-hand rule.
between the direction of the earth’s resultant magnetic field NOTE: ) :
and the horizontal. 1. Don't use Flemin’s right-hand rule here since the
3. Angle of dip is measured by a dip circle. direction of to befound mation is not the direction of
o P et I : induced current see Qs and 10
29A. The direction of arrow indicates the direction of motion inducing| 2. In order not to twist your left hand unnecessarily here,
the il the ﬁ’;. p""‘% T“%p‘é'am":f ”‘3“;' Is In such reverse the direction of field from S-N to N-S and you
- @ way as to oppose this motion. Options (A) and (B) require will discover that your thumb pointss upwards hence
repulsion (if Norm polanty_ls prpduced in c:onl).whlle options the right direction of motion is downward.
(C) and (D) require attraction (if the coil polarity is south) 50A. Note the neutral point where the two sets of flux cancel
= ockwi each other out.
ik polal-'lty N - AntI?I 'Sje 51C. But used as permanent magnet. In addition, iron is more
South polarity ,S¥—» Anticlockwise strongly magnetized than steel. Electromagnets work on
(Option (A) satisfies all the terms) the principle of rapidly alternatively magnetized and
30B. See Q28. (dip = tilt = incline) demagnetized states. Steel which does not magnetize easily
retains its magnetization much longer once magnetized
Geographic North hence would not serve our purpose.
North 52B. The interplay of two magnetic fields, one due to the current
10, Compass readng . and the other due to the Lces an eledromagnetic
31A. s ) True bearing = 10 + 50 = N50E force which moves the mung'u'p;rﬂ direction perpendicular
to those of the curment and magnetic field. X
) 53D. The induction coil is a make-and-break device which can
32A. For an ideal transformer, power (P = IV) is conserved. produce a very high intermittent electromotive force (e.m.f)
E, 1, from a low voltage d.c. source like a car battery. Transformer
Power output = Power input: I, xE, =1, xE, or = E = 1" is only associated with a.c.
NE N N E [ 54A. See Q32
.E_N = e The Earth’s magnetic field is a uniform fied
Bemlls & =N, E*N—+NE"T S6A. ”H strength and direction are constant.
N L
; = = & = (See Q25 : Power output
N, E‘ j = 5= , S7A. Efficiency = e SUPEL  100%.But P = IV
Hence the higher the number of turns, the higher I&he e.m.;abut p 5 ys
: i secon X

th!.B[ ﬂaéieert;i;isaf:om:wm respect to primary an ry £ = f‘\\% X 100% —» % = Tosap —> 1, = 06254

coils i . A

NOTE: NOTE: Only an ideal transformed has 100% efficiency

1. When power Is generated, it is high current, low voltage. | ooy jdeal transformer does not exist.

2. To transmit the.power, a step-up transformer is employed For ideal transformer: I, xV, =1, xV, :
to elevate the voltage and lower the current so asto MinIMIz&) gep 1\, stroke with North pole, you attain South pole 2t
energy loss as heat (H = I'R) . o= and North at Q. This Is single touch method. Divided touch

3. Before power Is distributed to homes, it 'must be i pped method produces a stronger magnet.
down to low voitage and high, reasonab g:dwencednenby brightly] 59D. Eddy currents generate heat and heat energy IS wasteful

4 s mrdmhon'sﬁ ﬁﬁ?‘nﬁ"ﬁ %?;rfpvmo%za;::ot high current as| 60D. Relative velocities of the magnetic and electric fields-

lowing 4 ; - - Vv=E-B
2 raneously believed when a step-down transform feils. I V=E+(B) —»
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1a Induced e.m f = Rate of change of flux X no of tu
618 T aN — £ =008 x 200 = 16y .

62C. The current flows anticlockwise at the Q end
g3C. Using the relation: F = BlLsing

But F = max when sin = max I.a when @ = gg0 ; =
F=BILF=05x0.8x2=0.8N 1 SIN90 = |

4. The flux s given by q) = NABCos@, where N

= no of turns = |
A = Area of box = (0.5 B =

Magnetic field strength =E
¢ =1x0.25 x E x cos90° = 0,0

_ 12 =
| 658, 1000 = 506 = N = 100 tums

| 6D. The force is zero if the conductor
| 67B.See Qs 59

| 68A. Recall: F = qvB

69C. Sound wave impinging on the dia

which is tum changes the electrical resistance e
70C. Heat loss due to (H = I?R) between the plates

71A. Features of a money-coil Galvanometer

A light rectangular vertical coil

The coil is of several turmns

Two curved pole pieces of a horse-shoe magnet

A soft iron core or cylinder between the pole pieces

Two non-magnetic spiral springs and these hair springs

produce a control conple.

72D. Induced voltage is given by E = NABWsin§
The amplitude of the induced voltage is the peak voltage or
maximum voltage and it concides with §= 90 and sin 90 = 1
E, = NABW= 50 x 0.4 x 0.4 x 10 = 80V

73C. F = qvBsin@ F, = q,v,B,sinB (max force) and F,= q,v,B,sinB,
ButF, = 2F,; v, = v,; ;= q;; B,= B;; 6,=90°

qxvta:Sinex"'-' ZQIVZBISinB - s'naz = quzVSzngU w2
8= sin! 0.5 = 30°

74A. See Q2

75D. This is called magnetic screening

76D. N, = 2000X12 - 709

77B. qvBsin® = F —» 1.6 x 10" x 1 X 10° X 1.0sin@ = 8.0 x 10

8x10™ = cin? 0.5 = 300
—» B =sin?0.5=30
1.6 x 10" x 10°x 1.0 6 _ .
To confirm your answer in Q73, use sin90° instead of sin30°
F=16x10"x 10f x 1.0 sin90° F = 1.6 x 10 (maximum force)
This is twice 8 x 10%*N
78BA. When a magnet is cut into two halves, each half is a magnet

bW N
bl s A4

sinf =

with N-S polarity. If the cutting is repeated, the dipole is retained

however small each small piece becomes.
79C. High voltage is dangerous.
80C. See Q47 . .
81D. Hot-wire ammeter can also measure a.c and d.c. A moving coil

ammeter/galvanometer cannot measure a.c unless a rectifier is

attached.
82A. 1f a magnet is push towards a coil, it Is repelled because the
current flows in such a way as to produce same polarity as the

[ tis pulled away, it
end of the magnet in use. If the same magne :
is attracted as coil polarity is opposite that of the end in use. In

opposes the motion which induces it into
gge‘fi s;ﬁ”er;g fgr:geo F applied to resist this repulsion or
attraction moves the magnet over a distance is and the work
done is converted to electrical energy of the induced e.m.f and
current (F x S = IVt). Mechanical energy is conserved but
converted to electrical energy.

SC. In this type of question, note that d.c. generator is mentioned

first. Your answer is then about d.c not a.c.

80
Power output . 50

B4, —ovI€r output :

A Power input x 100 ‘

91A
is parallel to the magnetic field.

: . phragm causes the vibration of
the diaphragm thereby exerting a Varying pressure on the granules,

. A charge of one coulomb liberates 0.

Ciciency = TV, ~ 100 10§

1= =0.313A L |

. Note that hot-wiré ammetar uses the principle of heating
effect of current and its (97) scale is 3 square-iaw scale H=]’R

. F=qvBsinl1.8 x 10* = 1.0 x 10% x 3 x 10* x Bsin9Q®

1,8 x 10"
B= X100 x3x10x] ~ 00x107T

87D. Faraday’s law only state the fact of induced e.m.f while

lenz’s law offers the (39) explanation for the induced e.m.f
See Q22
See Q16
Secondary coll (output) has more tums than primary codl (inpit)

Recall from Q32 that: - = £= ¢

Thus the higher the number of turns, the higher the emf
but the lower the current

Head add accumulator works on the principle of converting
chemical energy (change) to electrical energy

93C Flux has zero density at X. Y
94D Split-ring commutator and brushes (See §2)
95A

See Q13 96A. SeeQ
CHAPTER 29
CONDUCTION OF ELECTRICITY THROUGH
LIQUIDS AND GASES

. Inan elec&olysisemeﬁnat,‘aaﬂmdedm%ism

to weigh 5.01g after a current of SA flows for 50 seconds.
What Is the electrochemical equivalent of the deposited
substance? A. 0.00004g/C B. 0.00002g/C C. 0.02500g/C
D. 0.05000g/C E. 0.00001g/C (1979:Q30)

- In copper plating, a current of 0.5A is aliowed for cathode

area of 100cm?. If this current is maintained constant for
100 minutes, the thickness of the copper deposited will be
approximately. (the electrochemical equivalent of copper =
0.0003 g/°C, density of copper = 104 g/an’) A 10*nmm
B.10°mm C. 10~*mm D. 10*mm E. 10*mm (1982:Q31)

. The electrochemical equivalent of a metal is 0.126

C.Themass of the metal that a current of SA depasit from
a suitable bath in 1 hour is A. 0.0378 x 10%g B. 0.227 x 10%g
C 0.378x10%gD. 0.595x 10°kg E. 2.268 x 10-%qg (1983:Q26)

- Which of the following components is NOT contained in a

dry ceil? A. Carbon rod B. Paste of magnesium dicide C. Paste
ofamrrmhmdiuri:leb.ﬁvcmseE.qumd.(m'Qu)
iC waves

. Cathode rays are A. High-energy

: electromagnetic

B. Protens C. Streams of electrons D. Neutrons E. Radio
waves (1984:Q42)

0033g of copper in an
electrolytic process. How long will it take a current of 2A to
liberate 1.98g of copper in such a process. A, Sminutes

B. 30minutes C. 50minutes D. 60minutes E. 120minutes
(1985:Q35)

Which of the following statements about electrolysis is NOT
correct? A. The substances in solution in the electrolyte
become ionized. B. lons are electrically charged and are
attracted towards electrodes when a potential difference is
applied. C. Tons may be discharged at the electrodes, forming
bubbles or deposits. D. The mass deposited depends upon
the length of time for which current flows. E. The mass of

gas set free or metal deposited is proportional to the square
of the current.  (1985:Q47)

. Which of the following Is stored by a dry Ledlanche cell?

A, Electrical power B. Kinetic energy C. Electric current
D. Chemical energy.  (1986:Q42)

. The electrochemical equivalent of silver Is 0.0012g/C. If

36.0q of silver is to be deposited by electrolysis on a surface
by passing a steady current for 5.0 minutes, the current
must be A. 6 000A B. 100A C. 10A D. 1A (1989:Q44)

10. The function of the system of granulated carbon mixed with

manganese (IV) oxide in a Ledanche cell is to A. Ingreas.”
the e.m.f. of the cell to 2.0V B. Prevent local actien in the
cell C. Prevent polarizztion in the cell D, Make the cedl black
anc hence & veed radiator  (1991:Q26)
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cell
e C. Prevent Polanzation in the cell D. Make the cell black anfi
The elegpo0d radiator (1991:036)
plate_gs‘éﬂlict?fmlcal equivalent of platinum is 5.0 x 107kgC". Tp
rough an g of platinum, a current of 100A must be passed
C. 14 IO‘GDDrOpnate vessel for A. 5.6 hours B. 56 hours

12, Whiéh e !;ours D.2.0x 10*hours.  (1991:Q44)
cell? A e e following fac.tors has no effect on e.m.f. of a primar]
> Nat{J Mperature B, Size of the cell C. Nature of the plates

13 Als' I re of th»e electrolyte.  (1992:Q35)

. A g;;e cell with mercury-amalgamated zinc electrode prevent|

14 Wh' : achon B. Polqnzabon C. Buckling D. Degradation (1993:Q36

. Ic) of the follou_.nng statements correctly describe(s) cathod
;’aYS. L. They consist of tiny particles negative electric charges
L. They are deflected in a magnetic field but not In an electric
field I11. They consist of fast moving neutrons and deflected In
an electric field. A. I only B. 111 only C. I and Il only D. If and IIf
only (1993:Q46)

15. Which of the following has the lowest interal resistance when
new? A. Leclanche cell. B. Daniel cell, C. Accumulator D. Torch
bat@ery. (1994:Q40)

16. Which of the following can be used to reduce local action in a
Leclanche cell? A. A carbon rod as the positive pole. B. Pure zin
as the negative pole. C. Potassium permanganate solution in contad
with the positive pole. D. Common salt solution. (1998:Q39)

17. The electrochemical equivalent of metal is 1.3 x 107kgC. The
mass of the metal which 2.0 x 10*C of electricity will deposit
from a suitable electrolyte is A. 6.5 x 10%kg B. 2.6 x 10%kg
C.6.5x10%gD. 2.6 x 10%kg (1998:Q47)

18. A gas would serve as an electrical conductor under A. Reduced
pressure and reduced potential B. Reduced pressure and high currerg
C. Increased magnetic field D. Exposure to visible light  (2000:Q48)

19. In a Daniel cell, the depolarizer, positive and negative electrode;
are respedtively A. copper sulphate, copper and zinc B. manganes|
dioxide, carbon and zinc C. sulphuric acid, lead oxide and lead
D. potassium hydroxide, nickel and iron (2001:Q29)

20. Which of the following graphs correctly represents the varfatior,
of mass of a given material deposited with time for constant curren
in Faraday’s law of electrolysis? <

:L/ ' t!\ :!/. t!\ -(2001:Q37)

21. 1. Low pressure II. High pressure III. High p.d. 1V. Low p.d.
Which combination of the above is true of the conduction of
electricity through gases? A.IandIVonly B.Iand IIlonly C. I
and IVonly D.II and Il only (2001:Q41)

22. A current of 0.5A flowing for 3h deposits 2g of a metal during
electrolysis. The quantity of the same metal that would be
deposited by a current of 1.5A flowing in ihis A.10g B. 18g
C.2g D.6g (2002:Q40) ' .

23. The most suitable cell used for short interval switches in electri¢
bellsisa A. lead-acid accumulator B. Daniel cell C. Leclanchg
cell D. nickel iron accumulator (2003:Q37)

24, In the calibration of an ammeter using Faraday's laws of
electrolysis, the ammeter reading is kept constant at 1.20A. If
0.9990g of copper is deposited in 40 minutes, the correction to
be applied to the ammeter is A. 0.03A B.0.04A C, 0.05A

.06A (2003:Q39) -
25 \?v;h?cgsof tge following is an electrolyte? A. grape juice B. suga
. olution C. alcohol D. paraffin (2004:Q47) i
26. The charge carriers in gases are A. ions oqu. B. electro.nsaan
’ C. electrons only. D. electrons and ions. (2005:Q3)
Lot ces gas molecules to glow is known as A. moleculd
27. Theray which =1 r? anode ray D. cathode ray (2005:Q5)
28 'ITB B. gammair:ay the Nickei-ron (NiFe) accumulator is A. ammoniur

i i osulphate(VI) acid. C. coppe
chloride solution. B. chlut% ‘tetraog phat o v

cathods of a voltameter is to
c?)%ﬁrof density 9 x 10°kgm*. How lon
0 A constant current? A. 10.8 min
106

i

3

b
3

k

r

-

—4

8.8cm? surface of the
2. iéated with 10-m thick @

yill the process fun with 1

g 20nmin C.54min D 15.0 min [e.c.e of conr o

of copper &
3 3% 10’kgC"] (2007=6212%) -
0. In Faraday's law of electrolysis, a graph of mass dEDosit“

) against th»:a quantity of electricity is plotted. The slope of
graph gves A. the dlectrochemical equivalent B-u’ﬁd'ﬁ‘ger%
C. the currert flowing. D. the energy released (2010:Q44)

31, In a discharge tube, most of the gas is pumped out s thay
electricity is conducted at A. steady voltage. B. low Pressum
C. high pressure. D. low voltage. (2010:Q45)

32. Which of the following will be appllet{ when a metal Y i
used to electroplate another metal X in electrolysis? a, Yk
the cathode and X is the anode. B. Y is the anode and
high current is used. C. Xls the anode and very high CurTeny
is used. D. X isthe anode and Y is the cathode. (2011:%)

33, Under which of the fallowing condictions do gases conducg
electricity? A. High pressure and low p.d. B. High
and high p.d. C. Low pressure and low p.d. D. Low pressirs
and high p.d. (2011:Q46)

34, A newly charged 12V accumulator can easily start a car
whereas eight new dry cells in series with an effective e.m f
of 12V cannct start the same car because A. the current capadly
is high. B.the current capacity is low C. it cannct be
D. it @annct easily be connected to a car. (2012:Q38)

35. If acurrent of 2.5A fiows through an electrolyte for 3 hoursand 159
of a substance is deposited, what is the mass of the substances that
will be deposited if a current of 4A fiows through if for 4.8 hours?
A 24qg. B.3.2g. C.4.6q. D.4.8g. (2013:Q45)

36. Calculate the mass of the copper deposited during electrolysis
when a current of 4A passes through a copper sakt for Zhours,
A.95x107kg B.9.5x10%g C.29x10%%g D.29x
10°kg (e.c.e. of copper Z = 3.3 x 10-%kg) (2014:Q46)

37. Chemical energy is used to power which of the following?
A. Leclanche cell. B. Electric cell. C. Adynamo. D. Solar cefl
(2015:Q39)

CHAPTER 29 (ANSWERS)
1A. Mass of deposited substance = 5.01 - 5.00 = 0.01g
Faraday'’s first law of electrolysis! m = ZIt

_m_ _001 _
=1t = Sx 50 ~ 0-00004g/c
2. FaradaySfistbw: m=ZIt — m=0.003x05x 100x 60 =09
But mass = Density X volume
03 = 9x10%m
Also volume = Area X thickness

:, Thickness = 2 ’1‘0100" = 9x 10”am = 9 x 10mm

No correct option

3Em=7ZIt=0.126 x 10¢x 5 x 1 x 60 x 60 = 2.268 x 10°kg

4E. By dry cell we mean Dry Lechanche cell made of a zinc
container (anode) in which ammonium chloride paste is
placed. A mushin bay which contains manganese(iv)oxide
paste is embedded in the ammonium chloride paste. A carbon
rod in form of graphite Is inserted in the ammonium chloride
paste as cathode.

NOTE: ,

1. In wet lechanche cell, solutions rather than pastes are
used.

2. Daniel cell Is never in dry form and has the following
components Anode— Zinc rod Cathode —p Copper vessel
Electrolytes— Zinc sulphate and copper sulphate solutions.

5C. Cathode rays therefore have the following properties

1. They tumn a paddle wheel m their path because of their
particulate nature.

Z.Mnmmﬁﬂtanodebamaﬂedﬂeinegaﬂwm

3. The are deflected towards the positive plate in an eledrt
field.

4, They are deflected towards the North pole in a magnetic fiekd

5. They travel In straight lines.

6. They cause certain materials to fluoresce or glow e.g.

;. Volume =
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glass and zinc sulphide.
7. They ionmize a gas in which they travel.
8. They have effect on phographic plates.
9. They produce x-rays from metals which suddenly stop them.

10. They can penetrate through metals such as aluminium, stee
and gold.

NOTE: Cathode rays are by all means same particles of electron ih

the g-rays produced in Radioactivities,

6A. Since it is the same metal, the electrochemical equivalent is cnnstaTt

_m_m m, _ m; _ 0.0033

2=0=1t = q =q = 2= 1% -q, =0
It=Q — 2t=600 — t=300s = 5mins

7E. mal; mat; malt but not mal?

8D. Stores chemical energy but converts it to electrical energy wher]
electric current flows out of the cell,

_m_ 36 _
98.1= % = 00012 x5x60 - L00A

electrons are negatively charged. The positive ions migrate
towards the anode, the electrons towards the cathode hence
this stream of electrons constitute the cathode rays. The
gas Itself begins to glow and the colour depend on the gas used.
27D. See Qs5 and 26 28D. See Q19
29B. The volume of copper deposit required = Area x thickness

118.8 x 10* . _ i
10 % 10° x 10*¢ = 1,188 x 10°*m

Mass of copper deposit = Density x volume
=9 x 10" x 1.188 x 10"* = 1.0692 x 10Kg

Now t = [} (Faraday’s) = 20692 10

3.3x10"%x 10
t=324s5= 3éﬁﬂmin = (0.54min

Don't leave this type of question unaswered because JAMB
had 5.4min as its predetermined answer - pick option B

10C. Polarization is one of the two defects of a primary cell Le polarizatiop 30A.- MaQ —»m =2Q — .. Z = 0]

and local action, .

NOTE: )

1. Polarization arises when hydrogen gas bubbles produced whe:
zinc anode dissolves in sulphuric acid form layers around the
carbon rod cathode: Zn + H,50, — ZnSO, + H,.

2. The manganese(iv)oxide added is a depolariser which oxidize]
the hydrogen to water: MnO, + 2H,, — Mn** + 2H,0

3. Aside manganese dioxide, potassium dichromate can also be
used as depolarizer. I

4. Local action arises from using impure zinc plate and this is
countered by almagamating with mercury.

_ m_ 1
HA.t= 1= {5x 10" x 100

t =20 000s = g”f"% = t=20000s = = 5.56hrs

12B. (A): Temperature affects resistance
(C): The e.m.f is dependent on the difference in the electrode
potentials of the plates or electrodes used
(D): The electrolyte used is dependent on the electrode used e.
copper in copper sulphate in Daniel cell.
13A. See Q10 14A. See Q5
15C. Daniel cell = 1.1V; Lechanche cell= 1.5V
Lead-acid accumulator = 2.2V
Recall that: V= I and V = IR. Since an accumulator produces
largest current in practical use, it has the least resistance.
16B. See Q10
17D.m=2Q — m=13x10"7x2.0x10* = 2.6 x 10%g
18B. Pressure as low as 0.01mmHG, p.d as high as 1000V in a discharg
it tube connected to a vacuum. Recall that high p.d means higt
current (Val)
19A. Depolarization: H, + CuSO, —» H,SO, + Cu.
NOTE:
1. Anode (Zn rod) is the negative electrode.
2. Cathode (copper container) is the positive electrode.
3. Option B— Lechanche cell
4. Option C —» Lead-acid accumulator - a secondary cell
5. Option D — NIFE cell or nickel-iron accumulator; another
secondary cell.

20C. mat — J'= constant (A straight line graph pass through the origing
21B. See Q18

- m m 2_—_&_- =
22C. Using Z = ]_‘t':='ff;—’0_5x3" isx1 ™M 29

NOTE: Converting hours to seconds is not necessary here,
238. Low voltage required in electric ball.
0.990
24C.1= R = T3x10°x3x 4060 0
Adjustment = 1.25-1.20 = 0.05A
"A. Grape juice contains acid.
0. In a discharge tube, electrons are knocked out of the gas atorm

The slope Z is called the electrochemical equivalent of the

substance involved (See Q20).

N 31B. Pumped out through a vacuum pump to drastically lower
the pressure within the tube (see Q18)

32D. Anode —» Electroplating metal e.g silver

6 Cathode — Electroplated metal e.g iron (spoon)
Electrotyte —» A solution of 3 soluble sait of the electroplating
metal e.g silver nitrate (AgNO,)
NOTE:
1. The silver atoms on the anode lose electrons and ga into

the electrolyte as silver ions. Ag — Ag* + €

2. The electrons deposited on the anode travel through
external circuit but re-enter the electrolyte via the iron
spoon. Hence the silver piate (anode) is +ve while the iron
spoon (cathode) is negative.

3. The +ve silver ions in solution therefore migrate towards
the -ve iron spoon and take up electrons to become
discharged as silver deposit on the spoon’thus the surface
coating (electroplating) of the spoon.

33D. See Qs 1Band 32

34A. Now revisit Q15 as explained®
35C. Compare Q6 and 22

36B. Compare Q3

37C.

L=

CHAPTER 30
ATOMIC PHYSICS AND RADIO ACTIVITIES
1. The net charge on the atom is zero because A. the electrons
3 and the protons that are charged are In the nudeus B. the
total charge on the electrons is equal to the total charge on
the neutrons C. the neutrons form a shield around the
charged protons. D. the number of electrons in an atom is
half the number of protons E. A and B above (1978:Q50)

2. Which of the following is the correct definition of *half-life™?
A. The average life-time of a radioactive material B. The
time it takes a radioactive material to decay to half of its
original quantity. C. Half the period a radicactive material
decays completely D. Half of the decay constant E. The
decay constant times life-time. (1979:Q28)

3. Which of the following statements about radioactivity are

) ™" true? (i) Alpha particle is positively charged (il) Beta particie
is negatively charged (i) Gamma ray Is neutral (iv) Beta
particle has the same mass as helium atom (v) Gamma ray
Is charged. A.i, I, iil, ivonly B.ivandvenly C.|, i andii
only D.i, iiand vonly E.Al (1979:Q31)

4. It is known that a neutron exists in a light atomic nudleus.
Which of the following also exists in the nucleus? A. an
electron B. a b-particle C.an a-particle D. a proton E. an
atom. (1979:Q46)

5. Which of the following statements are true in the structure
of atoms? A. The atoms of the different elements differ

and the atoms becom. positively charged lons while the

r only in the number of protons and electrons B. The number

107
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of protons equals the number of electrons C. Atoms aré
., Lonstructed according to the plan of our solar system D.
the above E. A and Conly (1980:Q3)
6. Which of the following are true of atoms? A. Afoms are indestructiblel
B. All atoms of a pure substance, or element, are identical
C. Atoms of different substances have different weights D. All of

the above E. A and B only (1980:Q4)
7. Which of the following on the use of X-rays Is incorrect? X-rays
are used A. in hospitals to obtain photographs of tissues and
bones in the body B. for the treatment of malignant growths
like cancer cells C. in detecting fingerprints D. to reveal hidden
flaws in metal castings and welded joints E. to detect alteratlons
which have been made to works to art. (1980:Q20)
Which of the following radiations cannot be deflected by a magnetig
field?A.« B.g C.YD. pand Y E.Noneofthem (1980:Q41)
Which of the following elements is the best absorber of X-rays?
A. Hydrogen B. Oxygen C. Caldum D. Copper E. Lead (1980:Q42)
The activity of a radioactive substance depends on A. temperature
and purity B. temperature and age C. purity and age D. age,
purity and temperature E. none of the above (1980:Q49)
Natural radioactivity consists of the emission of A. a-partides
and p-rays B. a-partides and X-rays C. Y-rays and X-rayfs
D. a-partides, g-fays and Y-rays E. a-partides, g-rays, Y fays
and X-rays (1980:Q50) .
12. Which type of radiation does NOT originate within the nucleus?

A. Alpha B. Beta C. Gamma D. Neutron E. X-rays. (1981:Q29)
13. The mass of a proton is approximately equal to that of .A. an &+

partideB. a g partide C.a *Y +ay D.an electron E aneutron (1981:Q39),

14. Which of the following statements is NOT true of Y -rays? A. Y
rays do belong to the electromagnetic spectrum B. 7Y -rays do

All of]

10.

11.

not carry an electron charge C. Y-rays obey the inverse cube
lawinair. D. The thidmess of aluminium which stops g-parti

has a negligible effect on Y -radiation. E. The difference betweery -

Y -rays and X-rays is that Y -rays originate from energy charges
in the nudei of atoms, while X-rays come from energy charges

assodiated with the electron structure of atoms. (1982:Q33)7

15. In a radioactive series: L —» %M — 2N — Z¢
the partides emitted are respectively, A. B, B, partides B. a,Y,p
partides C. 7, @, g partides D. a,a,g partides E. p,a,pparti
(1982:Q40)
16. Which of the following statements Is CORRECT? 1. The mass
numbeg is equal to the total number of protons and electrons in
Ian *I1. The atomic number is equal to the number of protons
nan
total number of protons and neutrons in the nudeus. A. I only B.
only C. I only D. I and II only E. II and III only. (1983:Q34)
17. Which of the following statements describes an atom accurately?
I. Atoms of all elements are identical II. An atom contains a
nudleus and number of electrons. III. Due to the electrons in
the atom, an atom is negatively charged. IV Electrons in the
atom move in dircular orbits round the nudeus. A. I and 11 B, ]
andIIC. MandIVD. Il and IVE. I, IT and 111 (1984:Q25)
18. Cathode rays are a high A. High-energy netic
B. Protons C. Streams of electrons D. Neutrons E, Radio waves
(1984:Q42)
19. Which of the following: I. g-particles II. Protons III. Neutrong
1IV. a-partides may be found in light nuclei? A. I and II B. I and
oI C.IlandIV D.and IIL E. I, I, and I1I. (1984:Q44)
20. Which of the following statements is (are) NOT true about the
emission of s from metallic surfaces? I . All metallic
surfaces emit the same number of photoelectrons in a given
ht. II . Most metallic surfaces in visible and infrared light.

III. The number of electrons in an atom Isequallnt)%

g’}. A metallic surface emits photoelectric only if frequency of
theincident ight is higher than is own characteristic threshald frequency,.
AlonyB.IIony ClandID.Iand [IE MMonly (1984:Q48
21. Which of the following features is NOT a characteristic of natura

radioactivity? A. Radioactivity is a nuclear phenomenon.

108

B. Radioactivity I5 €x

greater 206. C. The radioactivity of an element is affecteq

i etic fields in the surroundings. D. The
mw&m rtoanewael_nert_.(mm)
What Is the number of neutrons in the Uramur.n isotope ™ x)
A.92B.146C. 238 D. 330E. 119 (1985:Q50)

Which of the following is most stmngiy deflected by a magnetic

field? A. gamma rays B. alpha partides C. beta-particies

D. X-rays. (1986:Q50) '

What ty‘;x: of reaction is represented by the following scheme?

A4 Lt i n + energy. A. Fusion reaction B. Feior)

l ) in : ioactive decay. (1987

reaction C. Chain reaction D. Rad 1 :

Which of the following statements is TRUE of photoelectric

effect? A. It cannot occur in fiquids B. The energy of the emittaq
work function of the surface C. The

22,
23,

24,

25.

Isotopes are nudel which
neutrons and electrons B. Equal number of electrons and

protons C. The same atomic number but drﬂ‘erent number
of neutrons D. The same number of total partides (1987:Q49)
A radioactive sample initially contains N atoms. After three
half-lives the number of atoms that have disintegrated is
A.N/8 B.3N/8 C.5N/8 D.7 N/8 (1987:Q50)
In a certain fusion reaction, a deuteron (2 H) interacts with
a triton (2,H) and produces an 4 partide (,He) and a second
product. The second product is A. A proton B. An electron
C. A neutron D. A gamma ray. (1988:Q48)
29. Which of the following symbolic representations is correct
for an atom X with 22 electrons and 43 neutrons? A. €, X

BEX CS.X D.%X (1988:Q49)

—_—.
v A partide is injected perpendicularly into
I an electric field. It travels along a
S curved path as depicted in the figure
o above. The partide is A. Agamma ray

B. An electron C. A neutron D. A proton. (1988:Q50)
A radioactive substance has a half-life of 2 years. If the initial
mass is 40g, which of the following rows cormectly gives the
mass of substance left at the times stated? .

2years | 3years | 4years [Syears
52| m | tog
o I+ i . (1989:Q46)
D. 209 109 | 0Og Y
. When a radiation strikes a metal surface,
ejected from the metal. The madimom kinetic energy witch’
may be acquired by an ejected electron depends on the
_ A. Intensity of the radiation B. Source of the radiation
C. Wavelength of the radiation D. Detection device for the .
electron. (1989:Q47) ' .
Which of the following is TRUE of the particles emitted in
radioactive disintegration? A. The alpha particle is the helium
nucleus B, The alpha partide is lighter than the beta partide
C. The alpha partide is deflected more than the beta partice
in a magnetic field D. The beta particle is deflected more
than aipha particle in a magnetic field. (1989:Q48)
Eight alpha decays and six beta decays necessary before an
atom of 2% U achieves stability. The final product in the chain
has an atomic number of A. 70 B. 78 C. 82 D. 90 (1989:Q49)
. A beam of radiation is passed between
—_— \veume 3 PAIF Of charged plates indicated in the
= undeflected

26.

27.

28.

30.

——

31.

33.

34.

35. ~= - diagram above. Beam P is
WL while Q is deflected to the left. P and Q

respectively could be 1. a-rays and g-rays IL. x-rays and p-13y8
III. Y-raysand -arays IV x-rays and x-rays. A_ I only B. I1I oY
C.landIID.IIand IV. (1989:Q50)
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45.

46, The threshold frequency for photoelectric effect depends on the

47.

48.

49.

51

S2.

53

. Which of the following phenomena is called photoelectric effect

. Which of the following are produced after a nudear fusion process

Jura Samuel Qlaosebikan

11 number of neutrons contained in the nucleus o 2 U 15

A 92 B 146 C. 238 D. 330 (1990:Q46)

A substance has a half life of 3min, after 6min, the count rate
was observed to be 400. What was its count rate at zero time?
A, 2008.1200C. 1600D. 2400 (1990:Q48)

The photocell works on the prindiple of the A, Voltaic cell B, Emissior]
of electrons by incident radiation C. Emission of protons by incidenf
electrons, D. photographic plate (1990:Q50)

which of the following statements are TRUE of isotopes? I, Isotope
of an element have the same chemical properties because they
have the same number of electrons. I1. Isotopes of elements ar¢
normally separated using physical properties I11. Isotopes of an
element have the same number of protons in the nudei, A. T and 11
onfy B.1and Illonly C. Tl and Il only D. 1, I and I11.  (1991:Q45
When an atom loses or gains a charge, it becomes A. An electror;
B. Anion C. A neutron D. A proton. (1991:Q46)

4q of a radioactive material of half-ife 10 days is spilled on a
laboratory floor. How long would it take to disintegrate 3,59 of the
matenal? A. 14 days B. 8% days C. 30 days D, 80 days. (1991:Q47
In a nuclear fusion process, four protons each of mass MP werg
fused to produce a nucleus X of mass MX. Which of the following
equations is CORRECT? A. 4M_, > M, B.4M, =M, C. 4M, <M,
D.M,=M, (1991:Q48)
Which of the following are TRUE for a-decay 1. Mass number
decreases by four I1. Atomic number decreases by two III. Mas$
number does not change. A. I and II only B. II and III only
C.Iand I only D. I, Il and III. (1991:Q49)

A. High energy electrons impinge on a metallic anode which the+
emits photons B. A high energy photon emits photons as it is

slowed down C. A metal absorbs quanta of light and then emitg
electrons D. Two eedtrons are aeated from quantum of light (1991:Q50
Which of the following graphs correctly illustrates the number of
remaining atoms during a radioactive decay.

”l/ ‘K‘I/ "lE (1992:Q47)

A. Intensity of incident light B. Frequency of incident light
C. Material of the phatocathode D. Potential difference between
the cathode and the mode (1992:Q48)
After three half life, the fraction of a radioactive material that hag
decayed is A. 1/8 B. 1/3C.2/3D.7/8  (1992:Q49)
ZA+'n — ¥ Na+ %. In the nuclear reaction above, the
0 u -
product denoted by X is A. A proton B. A gamma ray C. A heliu
particle D, An alpha particle. (1992:Q50) _ . -
Natural radicactivity is the random spontaneous disintegration of
the nuclei of heavy isotopes of certain elements with the emissior
of A.a,pandXrays B. @,p and y-rays C. X,a and 7y -rayd

D. g, Y and X-rays. (1993:Q47)

I. One heavy nudleus 11. Neutrons 111 Protons IV. Energy A. I ang
I B.1and IV C. Il and III D. L and IV. (1993:Q48)
Meiarmthfatnmicnumbe:'BSandmaﬁnumberZZﬁdecaﬁm
fmnaneienthbya-nitﬁngtwobetapartidesand an alpha partideq
Zis represented by A 2 Z BHgZ C.%,Z D.*Z(1993:Q49)
The kinetic energy of a photoelectron liberated from a metallic
surface depends on the A. Intensity of the incident radiation
B. Time duration of the incident radiation C. Terpperature of the
incident radiation D. Frequency of the inddent radiation (1993:Q50
A certain radioisotope of 25,,U emits four alpha partides and

three beta particles. The mass number and the atomic number of

are A. 219 and B7 B. 84 and

219 and 81 (1994:Q48)
2eV is inadent suitably on the su _

the resulting element

B. The few elecrons ) !
iwcmmmm_mdwm_have e
of eV D. Many electrons will be emitted. (1994:Q50)

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66

67.

68.

69.

_ The half life of a radioactive element is 9 days. What fraction of

apmshasdeayedin 6 days? A 1/16 B. Ya C ¥2D. 15/16 (1995:Q49)
A light of energy 5eV falls on a metal and the electrons with a
maximurm kinetic energy of 2eV are ejected. The work function of
the metal is A. 0.4eV B. 2.5V C. 3.0V D. 7.0eV (1995:Q50)
One of the features of the fission process is that A. Its
products are not radicactive B. It ieads to chain readtion C. Neutrons
are not refeased D. The sum of the masses of the reactants equals
the sum of the masses of the produdts. (1997:Q49)
The graphite rods surrounding the uranium fuel rods n a
nuclear reactor, are used to A. Absorb the neutrons and
hence halt the nuclear process B. Create the neutrons and
hence start up the nudear process. C. Slow down the neutrons
and hence slow down the nudear process. D. Speed up the
neutrons and hence speed up the nudear process. (1997:Q50)
A radioactive substance has a half-life of 80 days. If the
inttial number of atoms in the sample is 6.0 x 10°, how many
atoms would remain at the end of 320 days? A. 3.75x 1P B. 2.50
%x10° C. 3.00x 109 D.5.63x10°  (1998:Q48)
In a nuclear fusion experiment, the loss of mass amounts to
1.0 x 10*kg. The amount of energy obtained from the fusion
is A, 3.0x104B.3.0x101C.9.0x 1047 D. 9.0 x 10*°)
[Speed of light = 3.0 x 10°ms*] (1998:Q49)
In photoelectric effect, electrons will leave the metal surface
when illuminated by light of appropriate frequency if the phaton
energy is A. Greater than the work function. B. Less than the
work function C. Equal to the work funcbon D. Equal to the
maximum kinetic energy of the electrons. (1998:Q50)
If Ax is the uncertainty in the measurement of the pasition
of a partide along the x-axis and = AP, is the uncertainty in the
measurement of the inear momentum along the x-ads, then the
uncertainty prindple relation isgiven asA. AxAP, >h B. AxAP,
=0 C AxAP,<h D. &xAP, = @ (1999:Q43)
B Na+ Proton — ? X + alpha particle. What are the values
of p and g respectively in the equation above? A..10 and 20
B.12and 24 C. 20 and 10 D. 24 and 12. (1999:Q44)
Whatis the speed of a partide of mass 107kg. Whase wavelength
is 10°*m? A. 6.63ms* B. 66.30ms* C. 663.00ms* D. 6630.00 ms*
(h = 6.63 x 10™]s) (1999:Q47)
Gamma rays are produced when "A. High velocty electrons
are abruptly stopped In metals 8. Energy changes occur
within the nucleus atoms C. Energy changes occur within
the electronic structure of atoms D. Electrons are deflected
in very strong magnetic fields.  (1999:Q49)
In the Rutherford scat*ering experiment, a beam of alpha
particles was fired at a thin gold film with some of the
particles being considerably deflected. This shows that A. A
gold nucleus contains protons, neutrons and electrons
uniformly distributed in a tiny volume. B. The gold nucleus
is positively charged and is concentrated in a tiny volume
C. The gold nucleus emitted alpha partides D. The gold
nucleus Is concentrated in a tiny volume and contains alpha
particles. (1999:Q50)
An electron of charge 1.6 x 10°C and mass 9.1 x 10-¥kg is
between two metal plates with a velodity of 4 x 10ms?,
the potential difference between the plates is A. 4.55 x 10V
B.9.10x 10"V C. 4.55 x 10°V D, 4.55x 10°V  (2000:Q28)
If the fraction of the atoms of a radioactive material left
after 120 years is 1/64. What is the half-life of the matenal?
A. 2years B. 10years C. 20years D. 24years (2000:Q37)
A certain radioactive source emits radiations that were found
to be deflected by both magnetic and electric fields. The

radiations are A. x-rays B. beta rays C. gamma rays D, ultra-
violet rays (2000:Q38)

. Light energy 5eV falls on a metal of work function 3ev and

electrons are liberated. The stopping potential is A. 15.0V
B.B.OVC 2.0vD. 1.7V (2000:Q41)

. Inthe thermonudiear readion, the total inbal rass is 5.02 x 10%,

The energy releasad in the processis A 9.0x 10*¥) B 9.0 x 10
C.9.0x 10%) D. 9.0 x 1047 (2000:Q42)
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75.
76.

77.

78.
79.

81.

82.

83.

85.

87.

91.

g3.

" energy could be obtained from the fission of 1.0g of the material?

" C.4.033U. D. 0.330U. [atomic mass of proton = 1.00783U,

. The particle and wave nature of matter are demonstrated In the

. they A. have an extremely short wavelength. B. have a very

Ll A |

ries Remix - Pasy QQUesions s sarmrrm= 7 777 7 77

Jambh Se g
PP ' [ | with

L f Hz, the aaceleratingy 94 Bhe time itawill take a certain radioactive matena 2
Potental s A. 6.6V B. 66,3V C. 6630 D-6630.0V [e = 16 10™C.|  half-time of 50 days toreduce to 1/32 ofsltt)s o e
h = 6.63 x 10™)s] (2000:Q44) i5A. 300days. B, 150days. C. 200days. D. 2300275, (2005:Q9)
The particle emitted when * K decays to ¥ K is A. gamma 95. The amount of energy released:fhen O.Skg ;Jofjrarzum 15
B beta C. electron D. alpha’ (2001:(2395 burnt completely is a. 4.5 x 10". B.'ll. x2005.' iI 5
Which of the following metals will provide the greatest shield x 10%). Dl 4.5 zég;]v}ﬁi; 3'_’:111‘30:‘;‘:”%”9(9@%'&&
aga i 6. In photoelectric .

gainst ionizing radiation? A.Iron B. Manganese C.Aluminium| 9 p h 6fstnpping roterttial V, against frequency

D.Lead (2001:Q42)

The process of energy production in the sun is A. nuclear fission
B. nudear fusion C. electron collision D. radioactive decay (2001:Q44)
The particle that is responsible for nuclear fission in a nuclear
reactor is A. electron B. photon C. neutron D. proton (2002:Q41)
The energy associated with the photon of a radio transmission
at3x 10°Hzis A. 1.30x 10®) B. 2.00 x 10%) C. 1.30x 10*)
D. 2.00 x 10?*) (2002:Q43)
The percentage of the original nuclei of a sample of a radioactive
substance ket after S halflives s A. 1% B. 8% C. 5% D. 3% (2002:Q45)
B Na+X — % F+ 4He. Whatis the particle is X in the
reaction above? A. Beta B. Gamma C. Alpha D. Neutron (2002:Q49)
An electron of charge 1.6 x 107°C is accelerated between two
metal plates. If the kinetic energy of the electron is 4.8 x 10%7],
the potential difference between the plates is A. 30V B. 40V

C. 300V D. 400V (2003:Q33)
The count rate of a radioactive material is 800 count/min. If the

half-life of the material is 4 days, what would the count rate be
16 days later? A. 200 count/min. B. 100 count/min.” C. 50

count/min. D. 25 count/min.  (2003:Q40)
If the uncertainty in the measurement of the position of a particle

is 5 x 10°m, the uncertainty in the momentum of the particle is
A 1.32x 10™Ns B.3.30x 10*Ns C. 1.32x 10*Ns D. 3.30x 10*Ns
[h=6.6x10*1s] (2003:Q42)
The maximum kinetic energy of the photoeledrons emitted from a
metal surface is 0.34eV. If the work function of the metal surface is
1.83eV, find the stopping potential.A. 2.17V B. 1.49V C. 1.09V

D.0.34v  (2003:Q44)

In a fission process, the decrease in mass is'D.Ol%. How much

A.9.0x 10%) B.9.0x 10" C. 6.3x 10"] D.9.0x 10")
[c =3.0x 10°ms'] (2003:Q46)

An electron makes a transition from a certain energy level Ek to
the ground state E,. If the frequency of emission is 8.0 x 10**Hz,
the energy emitted is A. 8.25x10°] B. 5.28 x 10*%] C. 5.28 x
10%] D.8.25x 10") [h= 6.6 x10*]s] (2003:Q48)
When a nucleus is formed by hringing protons and neutrons
together, the actual mass of the fued nudeus Is less than the sum
of the masses of the constituent protons and neutrons. The energy
equivalent of this mass difference is the A. lost energy B. work
function C. building energy D. stability energy (2003:Q50)

A radioisotope has a decay constant of 107s?, The average life
of the radioisotope is. A. 6.93x 10%. B.1.00x 107s C. 1.00x 10’s

D. 6.93 x 10’s. (2004:Q19)
The binding energy of hellum He is A. 2.017U B. 0.033U

atomic mass of neutron = 1.00867U]  (2004:Q21)

h

h £

equation.A. 2. =--B. » = -f- C. 1 =2dsin8 D.z:% (2004:Q23)
X-rays can be used in the study of crystal structures because

long-reaching wavelength C. are very fast. D. are invisible

(2004:Q28)
The difference between x-rays and gamma rays is that A. x-
rays arise from energy changes in the electronic structure of atoms
while gamma rays come from the nudeus. B. x-ays are electromagnetic
radiations. C. x-rays have higher frequendes than gamma rays.

D. x-rays are more penetrating than gamma rays. (2004:Q44)
The ray which Gauses gas moleaules to glow s unknown as A. moleauiar
ra. B gamma rey. Canode ray. D. Gathode ray. (2005:Q5)

97.
98.
99.

represents the grap
f of incident light?

A4 B. c. p.
¢, ' V7 '
(2005:Q14)

One of the properties of gamma rays is that they are A. negatively
charged B. massive C. neutral D. positively charged. (2006:Q2)
A radicactive elernent has a half life of 4 days. The fraction that has
decayed in 16 daysis A. 3/4 B. 1/16 C. 15/16 D. 1/4 (2006:Q4)
The energy associated with the emitted photon when a
mercury atoms changes from one state to ancther is 3.3
eV. Calculate the frequency of the photon. A. 8.0 x 10*Hz.
B. 3.1 x 109Hz. C. 1.3 x 10*Hz. D. 3.2 x 10=Hz.
[e=1.6x10¥C; h =6.6x 10>*Js] (2006:Q8) ;
100. The energy E of a photon and its wavelength are related by

.E =X.The numericl value of Xis A. 1.99x 107 B. 6.60

x10% C.199x10% D.6.60x 102 [h = 6.63 x 10>Ts,

c=3x10°"ms?] (2007:Q9)

101. A radioactive substance has a half-life of 20days. What

fraction of the original radicactive nudei will remain after

80days? A. 1/16 B.1/8 C.1/4 D.1/32. (2007:Q10)

102. A photon of wavelength 6.0 x 107m behaves like a partide of a

certain mass. The value of that mass is A. 1.1 x 10%kg. B.22

x 10%kg. C.3.5x 10%kg. D. 2.2x10%kg. [h=6.63 x 10>,

c=3x108ms-1] (2007:Q12)

103. During the nudlear reactions described by = W —p =X

—» T, the partides emitted are respectively A. B and B

B.gpanda C. aandf D. @ and & (2007:Q13)

104. If electrons accelerated from rest through a potential
difference of 10kV, what is the wavelength of the assodated
electron? A. 1.22x10%m B. 3.87 x 10"m C. 2.27 x 10%m
D. 2.27 x 10¥m [m,_ = 9.1 x 10kg, 1le = 6 x 10C,

h = 6.6 x 10*1s] (2008:Q45) .

105. *N + *He — 7,0 + X, In the equation above, the
particle X is A. a proton B. a neutron. C. an a-particle.
D. a p-particle (2008:Q46)

106. Caesium has a work function of 3 x 10*). The maximum
energy of liberated electrons when it is illuminated by light
of frequency 6.7 x 10"Hz is A. 1.42 x 10*] B. 3.00 x 10™).
C.4.42x10%).D.7.42x 10", [h=6.6x10>)s] (2008:Q47)

107. Cancerous cells can be destroyed by A. ultraviolet rays.

B. alpha particles c. x-rays D. infrared rays. (2009:Q45)

108. If the decay constant of a radioactive substance is 0.231s?,
the half-ife s A. 3.00s. B.0.12s. C.0.33s. D. 1.50s (2009:Q46)

109. A piece of radioactive material contains 10 atoms. If the
half-life of the material is 20 seconds, the number of
disintegration in the first second is A. 3.47 x 10'* B. 6.93
x 102 C. 3.47 x 10 D. 6.93x 10**. (2009:Q47) .

110. Thermionic emission s the process whereby A. g-raysare

produced. B. holes are produced. C. x-rays are produced.
D. electrons leave a hot element. (2009:Q48)

111. The radioisotope =_U decays by emitting two alpha partides,
three beta partides and a gamma ray. What is the massand
atomic numbers of the resulting daughter gement? A. 91 and 227
B.92and 238 C. 227 and 91 D. 215 and 88. (2010:Q46)

]

)EswU +'n —» ™ _Ba + ™ Kr+ 2X. In the reaction above, X

5 A neutron.

B. electron. C. neutrino. D. proton. (ZDOS:Q?IO

112. The ground state energy for a hydrogen atom is 5.44 x 109
If an electron drops from zero energy to ground state, calculate
the frequency of the emitted radiation. A. 2.0x 10*Hz. B.20%
10z C 5.0x10Hz D.5.0x10%Hz [h=66x10* %] (2010:Q47)

113. A radioactive isotope has a decay constant of 105s*. Calculte
its half life. A. 6.93 x 10% B.6.93 x 10%s C. 6.93x 105
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D 693x10% (2011:Q41)

114 If the threshold frequency for tungsten is 1.3 x 10'*Hz, what 15
the work function? A.B8.5x 10'") B. 8.85x 10'*] C. 8.58
¥ 10" D.8.58x 10%") [h=066x10"1s] (2011:Q43)

115. The process of detecting a pin mistakenly swallowed by a child 19
x-ray A.diagnosis B. therapy C. aystallography D mammography]

(2012:Q45) -

116. Which of the following particles CANNOT be deflected by both
electric and magnetic fields? A. Gramma rays. B. Alpha particles.
C. Wave particles. D. Beta particles. (2012:Q46)

117. A piece of radioactive matenal contains 1 000 atoms. If its half
life is 20seconds, the time taken for 125 atoms to remain is A. 20
seconds B. 40 seconds C. 60 seconds D. 80 seconds. (2012:Q47)

118. Calculate the energy of the third level of an atom if the ground
state energy is -24.8eV A, -9.20eV. B. -8.20eV. C. -2.75eV.
D. -1.75eV. (2013:Q46)

119. In photo-emission, the number of photoelectrons ejected per
second depends on the A. frequency of the beam. B. work
function of the metal C. threshold frequency of the metal.

D. intensity of the beam.  (2013:Q47)

120. The particle nature of light is demonstrated by the A. photoelectnd
effect. B. speed of light. C. colours of light. D. diffraction of light.
(2013:Q48)

121 Nﬂwpedmswtadb{ti‘emm‘lXPlx — Y+
+ energy? A. Fusion. B. Rission. C Chain. D. Ionzation. (2014:Q44)

122. When an atom undergoes a beta decay, the atomic number of
the nucleus A. decreased by one. B. increases by one.
C. becomes zero D. remains unchanged. (2014:Q45)

123. Calculate the mass of the copper deposited during electrolysiq|

when a current of 4A passes through a copper salt fo 2 hours.
A.9.5x 107kg B.9.5x10%g C. 2.9x 10“kg D. 2.9 x 10°%kg
[e.c.e. of copper z = 3.3 X 107kgC'] (2014:Q46)

124. Which gas produces a pink coloured light in a discharge tube?
A. Argon. B. Air. C. Neon. D. Mercury. (2014:Q47)

125. Which #°_Pb decays to *,,Pb, it emits A. an alpha particle
B. one beta particle. C. onealpha and one beta partide. D.two
alpha and two beta particles. (2014:Q48)

126. Which of the following statement is NOT true about atoms?
A. An atom is made up of a nucleus and a number of electrons
B. The mass of an atom is concentrated in the nucleus. C.
Atoms of different elements have different atomic weights.

D. Atoms of all elements are identical. (2015:Q9)

127. What is the energy with which an incident light of wavelength 107m
falls on a metal and eledoons are emitted? [c = 3.0 x 10° ms*;

h = 6.63x10™Js] A.1.99x10") B.1.99x 10%¢1 C. 1.99x 10%)
D.1.99x10®). (2015:Q21)

128. The photo cell works on the principle of the A. voltaic cell
B. emission of electron by incident radiation C. emission off
protons by incident electrons D. photographic plate (2018:Q18)

129. The energy needed to separate the nucleons against the forces
which hold them together is A. nuclear energy B. mechanical
energy C.ionisation energy D. binding energy (2018:Q7)

CHAPTER 30 (ANSWERS)
ATOMIC PHYSICS. RADIOACTIVITIES
1. The number of negatively charged electrons is equal to the number]
of positively charged protons hence the equal opposite charges
cancel out. Thus an atom is eledrically neutral. No option is right.
2B. The time taken for let’s say 30g of uranium to decay to 15g Is the
half life of uranium. _
3C. a-partide =*He (+ve); p-partide = 0 e(-ve); Y -ray = nil (neutral)
NOTE: '
1. Y-ray isjust3 wave of the electromagnetic variety. It has no
particulate properties such as mass and r_:h'arge.
2. a-partice or rays aré helium nudlei containing 2protons (+ve)
and 2 neutrons (-ve) hence with mass number or nudeon

number of 4 unit and atomic number 2 unit.

3. -particle or rays are a stream of fast moving electrons M-nﬁ
Masses are vanishiny small with atomic number-1
: 111

4D. Praotons and neutrons are resident in nucleus and the sum
total of their numbers constitutes the nucleon number or
mass number of the element Electrons exist in energy levels
or shells or orbits which are imaginary regions of very high
probability of finding an electron.

SD. (A) — This no of protein which is invariably the no of
electron in a neutral atom is the atomsc no of a given element
and it is different from those of cther elements
(8) —» SeeQl
(C) —» The planetary model of the atom by Earnest
Rutherford in that the mass of the atom is concentrated at a central
oore equivalent to the sum while the eledtrons on the orbits
comespond to the planets around the sin in our solar System

6D. (A), (B) and (C) are raw Dalton’s Atomic Theory although
now modified by phenomena such as radioactvity and isobopy.

7C. X-ray Is not used for this purpose.

8C. See Q3

OFE. Hence lead coat is the best protective shield against indisariminate
exposure to X-rays and any other ionizing raciation.

10C. The activity of a radioactive element is independent of

temperature and of course, pressure.
NOTE:

1. Pierre and Marie Curie suspected that pitchblende, an
ore of uranium, was contaminated with impurities
responsible for its inexplicably heightened Radicactivities.

2. The two impurities isolated from pitchblende were
polonium and radium.

3. As a radioactive material ages, its activity deciine because
tdisintegratesto pndmfava’ahrsa«dd:hbmta:ﬂs

11D. Production of x-rays is an artifical process while a radicactive

substance emits a- g-and Y- rays naturally spontaneously
from the nudei of its atoms.

12E. X-rays are only produced when fast maoving electrons

bombard a metal and knock out electrons from the inner
shells of its atoms. The electrons are replaced by electrons
from outer shells and this-is accompanied by radiation of
the eledromagnetic nature fike light but with a shorter wavelength.
NOTE:" .

1. Roentgen who first (accidentally) produced x-rays said
"Let the unknown raysbex"andthenamex-raystuck.

2. Protons (positive ray) and neutrons which are resident
in the nudei also produce rays and are used in transmutation
of elements they bombard as in artificial radiocactivities.

13E. Mass of proton = 1.0078*amu

Mass of neutron = 1.0087*amu

NOTE:

1. A neutron Is slightly or neglegibly weighter than a proton
hence their masses are taken as 1amu each.

2. By amu we mean atomic mass unit.

3. An electron is about 1840times less massive as a proton
or neutron hence its mass is taken as zero and electrons
are therefore, not taken into mathematical reckoning in
computing the atomic mass of an element.

4, ALDITiC Mass = Mass no= nudeon number = protons +Neutrons
*Recall that proton and neutron reside in the nudeus.
14D. Y -ray has ionlzing effect through gases induding air.
Alsa See Qs 3,9, 11 and 12.

15A. 5L —» ZM + (e; UM — BN+ e
=N —» J;g(p + 2(4He)

16B. See Q5 17D. See Q4 18C. See chapter 29

19D. Generally, light nuclei show no radioactive property hence
their nuclei containing protons(II) and neutrons(111) are
stable. Heavy nudei especially those above lead (™ Pb)
in the periodic table tend to have unstable nudiel emitting

a,p and Y- rays

NOTE: Notable exceptions of raturally ocurng radicisotopes of
light-nudeus elements are H-3, K40 ard 14

20C. (1) Different metallic surfaces have different work functions
hence different threshald frequency to librate the minrmun
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from their respecive surfaces, (11) Phatoelectrons
?::qﬁ:gut@d by wisible light. {[rlt;;{"fhremln frequency is the minimum
Must be Y (with ingly masximum wavelength)required or which
21C. (A)Or Nsdcsghdmlbatearjekﬂ!m from an iluminated metal surface,
(B) See Q19 reaction or disintegration )
(C) The radiations but not the production of the radiations are affected
gn terms of deflection or otherwise) by magnetic or electric fields.
. g‘ ) See Q3 (E) And the transformation may continued in a decay series.
. Neutron number ISgiven by: n(n°) = A - 2 where A = Nucloon number
Z = Atomic number —» n(n°) = 238 - 92 = 146
Recall: 1, A = ng of protons and neutron
2. Z = no of protons only
3. No of electron = no of proton (neutral atom)
23C.(A) —» Not deflected at all for being neutral,
(B) —» Slightly reflected for being relatively heavy and towards
south pole in a magnetic field or towards plate in an electric field.
(© —* B-particles experience well pronounced deflection for
being light (electrons) and towards north pole or +ve plate
(D) —> X-rays are mere waves like visible light and Y -rays hence
-_ Tare undefiected.
- Iwo small (or light) nudei fuse together to form a single larger (or
beaver) nudeuswith the emission of sl Uk parie g eneony

1. In fission reaction, the above is reversed when a larger nudleus
is bombard by small particles to produce smaller nuclei.
2. While nudear fission is induced, Radicactive decay is spontaneous.
25C.(A)—» Occurs only when surfaces of metals are illuminated .
and Hg is a liquid.
(B) —The work function of the surface is given by W=hf,
where f, = spedific thresold frequency for that surface.
(©) = See Q20 .
(D) — Increased in intensity only increases the number of
photoelectrons emitted but not their energy or velocity.
26C. Or the same number of protons (atomic no) but different number
of neutrons which acoounts for the different masses or nudeon nos.

27D. Three half-lives: N..I_ﬁ_g_&d_%l_mg

Aﬂaﬂe&dtﬂﬂﬁ,%ofﬂmisfﬂm%ohoasbemMm
NEXT TIME: Let total time involved = T

22

: Half-fife =t ... No of halflives = n = T
The fraction L of the material of half-life t left after time T is
given by.t= -2-1-«.Inﬂ1eabovecase: F= 2%=%

Hence fraction disintegrated Fis given by F=1 -t =1 - %— = -g

28C. Write a balanced nuclear equation: H+ JH — iHe + X
- Formassno:2+5=4+a — a=1
Foratomicno: 1+1=2+4+6 — b=0
~. Xisaneutton — !n
29D. n(e’) = n(p*) = Atomic no =Z — n(p* + n°) = massno = A
X — 29X —p 5X
30B.5ince the particle is deflecte towards the positive plate of the
electric field (see Q23)
NOTE: You will be disappointed if you always expect the ends of
an electric field or the polarity of a magnetic field to be labelled
for you, The directions of a field is +ve to -ve or North to South
(See chapter 28).
31A.0Only options (A) and (D) make sense up to 2years and 4years.
Ewmaﬁaﬁyears,ﬂnannuntleﬁ[nustbeSghence(D)lsnctcorrea.
32C.See Q20 " 33. Option (A) and (D) are true
o s = 8[*He] —» 6B-decays = 6[° e]
mgor-:t?)c;rc num[b‘er: 92 - [8(2) + 6(-1)] = 83
NOTE: If mass number is required: 238 - [8(4) + 6(0)] = 226

35C. See Qs 23 and 30

363— %3: ;T:i:o; ;,63 substance left is a measure of the no of its

37 rticle remaining and this is proportional to the count rate.
.. If initial count rate is N.

2

_ =N N
After 2half-lives: Count rate = 5 = 4,
i lectnc effect
38B. An application of photoe
39D. In mass spectrometry, 1sotopes are separated by Physicy
means[mass Is a physical property]
40B. +ve lon when it [oses charge, -ve 1on when it gaing charge

=4OU,N=1%

0.5 1
41C. To disintegrate 3.5g then 0 5g s left 1.e 4= or g of the
1 = 1 Al 1 SL #
original mass is left. But 5+ = g = 57 (see Q24)

s N =3 half-lives — T = 3 x 10 days = 30days

Alternatively: 4 01%% 2.0'“% 102¥ 0.5

To disintegrate to 0.5g, 30days is required N

42A. This difference Is called mass defect (m) and it is converteq
to energy E = m¢? .

43A. }X —» 13Y + {He is 4 unit by mass less than X; 2 unit by
atomic number

44C. See Q20

45B. The Surve touches the y-axis to indicate the starting point
(when t = 0) but does not touch the x - axis (t - axis) as the *
atoms are not totally disintegrated. g

46C, See Q20

1 _1_1 : =2
470,"21=51—'§. Fracnondemyed— 8

48D. After balancing for mdss and atomic numbers

49B. See Q11 50B. See Q24

51B. BX — Z + 2(%e) + iHe
a+2(0)+4=226,a=222; b+ 2(-1)+2=83=88

52D. See Qs 20 and 44

53A. Compare Q57

54A. The work function of a metal is the amount of energy just
enough to librate an electron from its surface.
NOTE:

1. The work function W is a minimum (e.g 3eV here) and
anything below it (e.g 2eV) produces no photoelectron,

2. To attain the work function, the frequency of the incident

- must be increased unti it reaches thresold frequency f,
(sinceW, =hf ) and anything below f, produces no :

3. Thus for any surface, the incident light must be of high
enough frequency (or comespondingly short enough wavelength)
to eject an eledron.

4. If the energy (W) now exceeds the work function w,),
the extra energy impacts kinetic energy on the electron
to have the metal surface. KE = W - W, = 1/2mv?

=T_ 36_ v | dea
ssD.n={= 3 dhalf-ives; L= & = L

. F=1-3b =13 (seeq27)
S6C. W, = W - KE (see Q54) —» W, = 5-2 = 3aV
578B. Features of Fission

1. A heavy nucleus e.g U is bombarded and fragmented
into two small nuclei,

2. The bombardment is done by usin a neutron of moderate

speed. :

3. The fragments are of approximately equal masses and
are unstable (or radioactive (A)

4. Two or more high-speed neutrons are also produced ©

5. The neutrons can bombard more uranium atoms to form
chain reaction (B)

6. Mass defect occurs as the sum of the masses of the
fragments and bombarding neutron is less them the sum
of the masses of the uranium fragmented and the neutrons
released (D). ;

7. It Is this mass defect that is converted to the energy
hamesssed in nuclear reactors.

58C. Graphite as neutron moderator in atomic piles or nudear reachx

_ I _ 320 _ e |« 1
59A.n_{_mQ_4haiflws,L_?..116
.-,Nodahmmmmhts-‘%x&mxloﬂnu!ﬁxlv

Scanned by CamScanner



\dedara Samuel Qlaosebikan

60C. E A =mc’=10x10%x(3.0x 10%)" = 9.0 x 10']

61A. See Q54

62A. Heisenberg uncertainty principle

63C. ;;Na + \P— i xHe;p+4=21+1, p=20
q+2=11+1 q=10

64B. The wavelength is given: A = {} = N\, (h = planck’s constant;

663x10"

o 107x v

65B. Radioactivity as nuclear disintegration.

66B. The _deﬂedmn suggests repulsion of the positively charged alph#
parpcles by positively charge nuclear core.

67D. P.d is the work done(W) in moving a unit charge from cne point
to ancther in a circuit.

1 n 7
v W temv | vax9.1x10 x (4x107) _
33‘ L(T TETL 4.55 x 10V
1 1 1

'2‘! = o5,

2
6=l¥—g—+t=20years.

698B. All are uncharged except beta-rays

70C. The stopping potential is the energy required to stop the motion
of the ejected electron and this must be equal to its own kinetid
energy (KE = 1/2mv?) KE = W - W, (see Q54) =53 = 2eV

71D. Am = (5.02-5.01)10%Kg
E=Amc=001x107x(3x10%) = 9 x 1013)

7B.W=h — BtV=9§ .~ W=QV—>QV=hf
1.6 x 109 xV =6.63x 10* x 1.6 x 10— V = 66.3V
73A. Gamma ray is no particle hence no change

74D. See Q9
75B. Fusion is a thermonuclear reaction requiring heat in the order

10% - 10® degree celcus and this is possible because the core
the sun indeed provides such high temperature.

76C. See Q57
77D0. W = hf = 6.63 x 10* x 3 X 105 = 1.989 x 10%]

.. %left = fi x 100% = 3.125%

p = mv = momentum) —» 10" = —# v = 66.30ms |

68C. L But n = - (see Q27)

o

B A S,
7BD.L-T—-§:—-312-
79D. Particle is ;n

= _ 48x10Y _

80C. W =qV ,-.V—W—-300V
1 _ 1 _ z70_ 16

BIC.L=d=t=15=(1=3)
Count rate (at T = 16): —1%x800=50

82C. APAx2h —» AP x 5% 101 > 6.6 x 10
Ap 2 1.32x 10 Ns

83D. See Q70

84A. Mass defect = x 1.09 = 1x 107Kg

=1x107 x(3x100?=9.0x 10%

88B.E, -E = hf —» AE=66x10 #yx8x 10" =528x10")

88B.E -E,=h = 6.6x10*x8x 10" = 5.;8 x 10%]

86C. The energy which holds (or binds) the particles together

87. The half-life t and the decay constant are related by

t= 0.693 _, = 0'%9,3 = 6,93 x 10%. No option is correct
r.

€38, Helium H of mass number 4.000 has a binding energy E given by:

£ = Total mass of particles - Mass number

E = [2(1.00783) + 2(1.00867)] - 4,000 E =4033-4.000 (—- (2033;1
80A. A = wavelength (indicating wave nature) m = Mass indicating

the par IatenanJreofmtterandnﬁssisamafadmsbco(a!Inmer)

90A. Short wavelength but high frequency crystal particles are too
smail to be cap ordinary white

tured by the large wavelength of
length and this also explains why electron microscope instead of
fight microscopée isu

sed in virology.
J1A. Major differencc hes in

ds on the gas in the

93A. See also Qs 57 and 63

9D.L= e = 4 = J —»n=5andt = S0days
But T = n — T =550 = 250days
95A F= Amc! =05x(3x 10y =45« 10
95A. E = mc? = 0.5 x (3 x 10°) = 45x 10*)
96D, A straight-line graph cutting the f-axis at an intercept 1=
thresold frequency f,. As the frequency of the incident light
increases abave f, the stopping potential which
to the kinetic energy of the photoelectron increases.
97C. See Q73

oac. This Is after ahaitives () — F=1-L=1-70F= 12

3.3x16x lg"’
O TE il i

100C. If = 5, = xthen E = % ——(1)Recall that E = hf and f = -

99A, AE=hf —» f=

« E = S ——(2) — Comparing (1) and (2):
x=hc=663x10%x3x10%= 1.9 x10=

1

101A. After 4half-lives: = 31, -+

- _h.m= X

102C. % = L —»m= 5 m= 207 x3x1
103B. Factor in ( %e) and (3He) respectively
104A.E=eV = 1.6 x 10" x 10 x 10° = 1.6 x 10%]

But E = KE of electron and KE = 1 mv

16x105 = 15 x9.1x103x ¥ -~ v= 593 x 10ms*
_ e 6.6 x 10

Buty =k = 3= gy7x10"x593x10

3 =122x10"m
105A. This is proton p
106A. E,, = hf - hf, where hf, = work function
E,.. = (66x% 10°% x 6.7 x 10+) - 3x 10 = 1.422x 10®)
107C. However, prolonged or indisriminate exposure to x-ray

has serious health implications such as:

1. Causing cancer 2. Causing skin burns

3. Killing body cell (this is however, emgioyed in @neer

radio theraphy above) 4. Causing leukaemia.
S.Cauﬂugeeicmmmwmm

108a. t = 0693 —»t= 053 =3
109A. Cakculate first the decay constant from half-life
t= 2693 = 069320883y ; =006
No of atoms disintegrating per second

=367x 10%

But 3 = — Ng of atoms in the original source
.=, No of atoms disintegrating per second:

N = 0.03465 x 10® = 3.465 x 10¥
NOTE:

1.A student of mine once worked this question and follows:
The no of disintegration after first half-live (20s)

10° _ 10 No of disintegration in the first second

=

- 100 _ !
=30 5x 10

2. He was conceptually and arithmebically wrong:

a. The no of atoms which disintegrate in the first 20
second isnotdlvidedmcﬂymtotwentyeqmm
for each second because the rate of disintegraticn
declines with the fewer and fewer nusmbey of 3ton=:
left and hence with time.

b. However, the decay constant used above actualy
factorsinthe i rate of decay per und ator

3. Even If he were right 10% 15 one-half of 10%, In cao
you are not using a calculator, whah 18 GisomIrages.

their productions.
Q7D. And the colour of the glowing gas

depen
gicharge b, TR

anyway, one-he'f of 10% is worked as follows:

Scanned by CamScanner



Jamb Series Remix - Past Questions and Ansswers on Phpq,'(._‘

110D, The electrong NOw emitted,

fal
(IUHQSten) filam It aliuowed to bombard a metal

. ent, produce x rdys.
1114, . =b*X+2{_:He]+3["e]+ ]
#Z\ = 235 - [2(4) + 3(0) + 1{0)) = 227
%5 =92. [2(2) + 3(-1) + 1(0)] =92-1 =91
f

o " £, = bf; where E, = Energy at infinite distance from
atom’s =0(|.En:u)—“+ £, = Energy at ground state,
.f=E _ 544 19
R = T = 8.24 % 10, No opticg is right
113A. See Qg7

f
114C. w = hf, = 6.6 x 10 x 1.3 X 10%= 8,58 x 1019)
115C. Compare mammography
116A. Gamma rays are neutral
=125 1
U7C L=y =1

.-.T=3xt=3x20=605

1
= 3% companng v and 2; n = 3half-fives

118C. The energy of an electron is

electron quatum no and R
At ground state n = 1;

given by E = "r%- where n =
= a constant
At third level n = 3

R

R E
Comparing: E]—?andE‘=;?—>Ej~=

(_n._

n,

B .

~E=@)E—>E = (Dix248 > = 29

119C. The lower the threshold frequency, the quicker the photo-
emission begins and hence the rate of photo-emission,

120A. ...while (B), (C) and (D) explain the wave nature of light.

121A 2 small nuclei*fusing together to form a larger nucleus

122B The new element is one step to the right of the old element
in the periodic table is created

123A A difference of “,He between the 2 atoms

124D Elements have Characteristically distinct mass numbers

-34 .
1256 E=hf=hc - 6:63x 1‘10_," IX10%_ 1 o9 x 10wy

n random motion

126C Molecules of gases are i

127D 3 H + ZH—*He + tn

128B Photoelectricity '

129D Protons and neutrons in the nucleus of an atom are bound
together by this binding energy. - by :
n(protons + neutrons) = nucleon riumber

CHAPTER 31
INTRODUCTORY ELECTRONICS
Radio carrier waves are generated by causing electrons to oscillate
rapidly in A. a microphone B. a television camera C. an antenna
D. coaxial cables E. a transmitter, (1979:Q48)

Which of the following graphs represents a voltage current

characteristic curve for a diode? Diagram (1990:Q49)

A semi-conductor diode is used in rectifying alternating current

into direct current mainly because it A. allows current to flow In

either direction B. is non-linear C. offersa high input resistance

D. allows current to flow only in one direction. (1999:Q45)

In semi-conductors, the carriers of current at room temperature

are A. electrons only B. electrons and holes C. holes onlyD .

electrons and ions.  (1999:Q46) _
- In a pure semiconductor, the number of electrons in the
conduction band is A. equal to the number of holes in the
valence band B. greater than the number of holes in the valence
band C. less than the number of holes in the valence band
D. twice the number of holes in thi valence band. (2000:Q39)
A transistor functions mainly as.a A. syitch and an ampllﬁer
B. rectifier and an amplifier C. charge storer and amplifier

D. charge storer and'a switch. (2001:Q47)

A transistor is used in the amplification of signals because it

A. allows doping B. contains electron and holes cariers

C. consumers a lot of power D, controls the flow of current.
g?:;lgozr’;)can be converted to a p-type material by adding a
controlled amount of A. pentavalent atoms B. hexavalent atoms
C. tetravalent atoms D. trivalent atoms (2002:Q48) )
"; a semiconductor junction diode, as the depletion or barrier

n4

layer is forward-biased, the layer A. widens B, N3rrows
C. remains constant D. widens then narrows (2003:

10. The major difference between a pure semiconductor ang

pure metal is that A. metals are harder U\an'semrconduqols

B. while the resistance of metals decreases with temperatyry
the reverse Is the case for semiconductors C. the re<; NCe of
metals increases with temperature, while for s-*ami(:omj(_.cmr,s
it Is the reverse D. metals have forbidden gaps Whlle‘
semlconductors have not.  (2003:Q49)
For semiconductors to have negative temperature coefficien
of resistance mplies that A. they have electrons and holes
at high temperatures, B. their re;istar‘!ce 15 constanuy
changing with temperature. C. their resistance increages
with temperature. D. their resistance decreases with
temperature, (2004:Q24) )

- In areverse biased junction diode, current flows in
A. electrons alone. B. majority carriers. C. minority Carriers,
D. positive holes alone. (2004:Q26)

+ Which of the following materials is a conductor? A. Plastic
B. Sodium  C. Wax D. Glass. (2005:Q2)

- When_impurities are added to semi-conductors, the
conductivity of the semi-conductor A. remains constant.
B. increases then decreases. C. increases D. decreases,
(2005:Q4)

15. A silicon material is dropped with an element of a certain
" group and an n-type semi-conductor is formed. The most

group of the elementis A. 1. B.1. C.V. D. III (2005:Q3)
above,
16, q@ terminals F, Qand R represent. A. Collector, Emitter
+ And Base. B.Emitter;
Emitter And Collector. D. Base, C‘ollednrAndErriﬂn:(!ms:QH)
17. The theory of electronic conduction in solids, which
satisfactorily explains the properties of conductors, insulators
and semiconductors, is A. particle theory. B. band theory.
" C. group theory. D. string theory (2006:Q3)
18. A certain manufacturer wishes to make an n-type semi-
conductor. Which materials would he select for dopping?
A. Arsenic and antimony B. Aluminium and indium C. Boron
and antimony D. Helium and boron (2006:Q5)
. Which of the following represents comedtly an n-p-n transistor

B 1 1 26, oo

20. An p-n junction diode is used as A. a rectifier in a d.c.
circuit. B. an amplifier in an a.c. drauit. C, a rectifier in an
a.c circuit. D. an amplifier in a d.c, drouit.  (2006:Q9)
. The battery connection that permits current to flow across
P-n junction is called A. amplification. B. rectification.
C. forward biased. D. reverse biased, (2006:Q10)

» Sllicon doped with aluminium and germanium doped with

arsenic become A. n-type semiconductors. B. p-type

semiconductors. C. n-and p-types respectively D. p-and n-

types respectively, (2007:Q11)

The bond that forms a semiconductor is A ionic. B. metallic.

C. covalent. D, electrovalent. (2007:Q14)

24. Ze-arcinde'slmdfukamtm B. power ampiification.
C voitage regulation. D. energy conversion, (2008:Q48)

25. Mmamresemicnnduaorisheated, its resistance A. increases.
B. degreases. C.remainsthe same. D. increases and decreases.
(2008:Q49)

26. 1. For curent amplifiation B, 1. Fof voltage stabilization C. IIL
For power ampiification. IV, As a switch, Which of the above are
the uses of a transistor? A, I, II, Il and IV B, L MandIVenly C
I, Iand M only D. I, T and IV only (2008:Q50)

27, Which of the following can conduct electricity owing to the
presence of free mobile electrons? A. Gin'naniurn B, Sificon
C. Grapefruit D. Copper (2009:Q49

28. When a pentavalent impurity is added to a pure semiconductos
it becomes A. a p-type semiconductor. B. an n-type
semiconductor C. an insulator D. an intrinsic semiconducoc
(2009:Q50) aic

. Transistors are used for the A, conversion of a.c to d.C.
= B. conversion of d.cto.a.c C. amplification of signais.

11.

12

13
14

In the Gircuit diagram of a transistor

19

21

22

23.
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A ryrical transistor characteristic is re
10 D 0045 presented as one of the
Mt > following is
31, Whih of the g 15 a pure semiconductor? ‘
p Phosphorus C. Transistor D, Carbon (ch){b'g.'j%")imn

32
33.

3.

35.

36.

37

38.

39.

40.

1E
2B

D

5A
6C
8D

98.

10C

11D See Q10

128

:B
«C
&

(Jedeara Samuel Oluosebikan

o thication of signals (201(};Q48)

The bond between silicon an i i

g. electrovalent C. covalent dof]?gmi.n mr(n2|31';"gitg y

which of the following materials has an in'c‘rea.se in )r. ista
with temperature? A Wood. B. Electrolyte, C \a'\.'aterwS =
0 Metals  (2011:Q49) T '

The electncal properties of germanium can i
by the addition of impurities, This process Eers;:';g: (tjc:a as'? aly
A.amplification. B. doping. C. saturation. D. bonding. (2011:Q50)
The p-n junction diodes can act as rectifiers because th;zy A
conduct current when forward-biased B. conduct current when
reverse-biased C. block current when forward-biased D. conduct
current in both directions.  (2012:Q48) '

If a reverse-biased voltage is applied across a p-n junction, the
depletion layer width is A. increased B. decreased '

C. constant D. halved. (2012:Q49)

1. Small size. II. Low power requirement. IT14Noct easily damaged
by high temperature IV. Highly durable. Which of the above are
the advantages of semiconductors? A. I, II and ITIonly B, II, III
andIVonly C.I,ITand IVonly D.1,II, Il and IV. (2012:Q50)
In a common emitter configuration, the output voltage is through
the A. base B. collector. C. emitter. D. resistor. (2014:Q49)
Wwhat are the charge carriers in semicondudors? A. Electrons and
holes. B. Holes only. C. Ion and electrons. D. Ion and holes
(2015:Q19)

Which of the following is a semiconductor material? A. Copper
B. Silicon C. Steel D.Iron (2015:Q38)

CHAPTER 31 ANSWERS
Radio transmitter
This graph does not follow ohm’s law i.e. the pin junction diode
is non-ohmic conductr just like thermionic diode
A rectifier would allow current to flow only in one direct.
The electrons carry negative charges hence constitute the carriers
of current in n-type semi conduction (n-for negative). The holes
are positive as in p-type semi conductors (p-for positive)
When certain number of electrons are lost, the equal number of
holes are created since it is the electron deficits that constitute holes

See Q7 below

A semi conductor

This process is called doping.
NOTE: ) .
1, Indoping,apure semi-conductor is made impure by adding

a doping material _
2. Pure semi conductors ant air atoms with four valence
electrons (tetravalent)
In your chemistry class, they
metalloids and they belong to

silicon and germanium
e i terial trivalent atoms (e.g. boron

To produce a p-type ma
anc? indium) are used for doping so that electrons leave t'he
tetravalent, atoms of the puré semi conductor for the doping

i i-conductor itself

material to create holes (tve) in the semi-con i

To create n-type materials pentravelent (e.g. ar-semic and

extra electrons to the semi-conductors

ative charges on the seml-cg?durcltor.
[ i '~ or zone thins out because the mobile chargs

Lt I'eglocr:lliﬂ‘used away by an electric field while the

carriers are bein ;
elémeer:t I;_rt behlﬁd are ionized donor or acceptor impurities (or

doping materials)

NOTE: The depletion zone

diode. -

Hlenge metals conduct better at low temperature while semi

conductors conduct better at high temperature.
n the repulsion set up

are also called semi-metals or

> group 4 of the periodic table-

widens or thickens in reverse biased

Few holes and electrons are invoived i
across the diode

Sodium is a pure metal

Doping enhances cond
elemernt

Pertavaient Gfgmpgofmepa'iodiCGHE(SeeQﬁ)
A

115

16B The transistar shovin here 15 of the type PNP. If it were an
NPN transistor, the arrow head on the emitter would point
outwards.
NOTE:
| A transistor combines 2 diodes into one as in:

(a) PNP —» A P-N diode joined to an N-P diode

(b) NPM —»An N-P diode joined to a P-N diode

To Identity an NPN transmitter circuit diagram, use this

mnemonic: NPN — Not Pointing iN

178 By “band” we mean the energy band formed from the
molecular orbitals of atoms of a solid.

18A See Q8 and Q15

19A See Q16

20C To convert a.c. tod.c.

21C In forward biased diode, there is fittle resistance to fiow of
current (Compare: Reverse biased diode)

22D See Q8

238 Just as in pure metals, electrons leave the surface of atoms
of semi-conductors, thereby creativing a positive charge on
the atom and negative electron doud available to cause
current flow.

24C Named afer Clarence Melvin Zener, the diode prevents over
voltage i.e. it stabilizes power supplies

25B See Q10

26D Uses of a transistor

27D Pure metals like copper ...while semi-conductors like
Germanium and silicon do by holes and eledrons

288 See Q8

29C See Q26

30D This is non-ohmic graph. For an ohmic conductor the graph
starts from the origins and it is a straight line.
NOTE: A diode I-V characteristics curves looks like the

2.

1
Foratrd

Buteedd
following: s w
31A See Q8
32C Electron sharing
33DQ10 34B SeeQ8 35A SeeQ3 36B See Q9

37D Advantages over thermionic diode
38A Output voltage —» Collector

Input voltage —» Base °

NOTE: The emitter is involved in both output and input.
39A See Qs 5, 6,8

408 See Q8
CHAPTER 32
SIMPLE A.C. CIRCUIT
1. In alternating current theory, the units of impedance, r.m.s

voltage and resonance frequency are respectively equal to
A. volt, ampere and hertz B. ohm, voit and hertz C. watt,
ohm and radian D. ohm, hertz and joule (1992:Q45)
In A.C. circuit theory, the root mean square (£m.s) current,
I, and the peak (maximum) current 1, are related by
AL=1{T BL,=LJT CL =1L{T D=1
(1992:Q46)
Detérmine the inductive reactance when a 30.0mH inductor
with a negligible resistance is connected to a 1.30x 10°Hz
oscillator. A. 39.09 B.122.5a C.245.02 D. 3900.02
(1993:Q45)
) In the curve above, PQRST
represents an alternating voitage of
* frequency S0Hz. The time interval

between points P and R on the graphis A 25s 8 1/50s

C. 1/100s S D. 1/200s (1994:Q49) '
An alternating source Is connected in series to a capaator

of capacity reactance of 10°3 and a resistor of resistance
10°Q. The impedance of the dircuitis A, 2 00043 0

B, 20002 C.1000¥3 2 D.10000 (1995:Q48)

The power dissipated Inana.c. drouit with an tm.s current
of 5A, r.m.s. voltage of 10V and a phase angle of 60° 1s

]

—
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Pust Questions and Answers on Physigy

A 2SBS0 C 120

in series and a current of 5A flows through them. The o

7 D. 125 (1997:Q46) :
Ihhee voltage of th_e domestic electric supply is represented by energy stored in the lnductor's 15 zA‘ 250 01 B. 50.01.
e €quation V = 311 sin 314 2t. Determine the frequency of the C. 62.5). D.500.0). (2010:Q4 ) el &
[p=3 "1‘1"5' A.50.0Hz B.100.0Hz C.311.0Hz D. 314.2Hz | 26.In alternating current circut at resonance, the angle of fea
. 1(1997:Q47) S ﬂzg B.° C. & D. ™ (2010:Q43)
SuF BinKH I . ' .
oo o oo, sbove U 2, 1 anac crt,the ot of s vle topesk v of 3
. Foksin - B. 25007Hz C. 5000/ 1Hz D, 2500/xHz|  cumentisA, /7y B.yz C.2 i r2( a:&Q“t ;
(1998:Q45) 28. Two inductances 4H and 8H arﬁ arranged in s;x a o
In the series a.c circuit shown above, the w"cnttowg;s,\p??}:? g‘ Zr(;uo% C 500] D. 50) (Zoei?wm
P.d across the inductor 1s 8Vr.m.s and that stored in ) of c. source is given as I = 1§
9 across the resistor is 6V r.m.s. The effective 29. The current output form of an a.c. ;
' voltage is A. 2V B. 10V C, 14V D. 48V sint. The d.c. equivalent of the current s A. 5.0 B, 7.14 "
10. At what frequency would a 10H inductor have a reactance of | 30- The current in an R-L-C series dircuit attains its maximum
F000Q2A. 7/200Hz B. #/100HzC. 100/HzD. 1001z (1999:39)  Value when the A. inductive reactance ® &4 Mm e
11.1n A series R-L-C circuit at resonance, the voltages across the GapacitiveinEachonce Bp.;;_)drti‘une reamrea nce;s than oy
rEsstuarwdﬂweinductuareBDVarvdWrcspecﬁvely.%atisUme Me Gapcacitiye C. cape ﬂ.n:er;nzm(
aqussthe capactor? A. 30V B.40V C.50V D, 70V (1999:Q48) [esstance £, mpecienia s greeipx B ircuit that contains a
12. A 2H inductor has negligible resistance and is connected to a 50y 31. The capacitive reactance of an a.c. drcu a a
Hz a.c supply. The reactance of the inductor is A. 200 B. 500 mpac_tor of capacitance 10F and operating at a fleq.mr.y
C. 100/x2 D. 25/x0 (2000:Q36) Sz w2002 B.5008 C. 20091D SI03 (0EE
13. The current through a resistor In an a.c. drcut is given as 2sin CHAPTER 32 (ANSWERS)
Wt Determine the d.c. equivalent of the current. A. 1/ 5°A 18. Impedance is the total resistance in ohms in an a.C, crasiy
B.2[7A C.2A D. [7A (2001:040 I containing of at least 2 of a resistor, an inductor and a -
- 42 1Q40) capadtor.
L R 2B The phrase “root mean square” is obtained as foliows
Which of the following graphs shows the| 1. Square of the peak current = I?
14. I correct vector diagram for the circuit E .
‘ above? . 2. Average of the square = 3 and this as the means -
v
. square current (Average = mean as in Maths dass)
A~r>—>1 B, W I c.\r D
VgVL - {, L‘:'_,I T_VHI (2002:Q46) 3. Now, the root of the mean - square = @
L L R
15. ghen a alternating current given by I = 10sin (120p)t passes ThusI = J-If- :
rough a 12 resistor, the power dissipated in the resistor is My 3
A. 1200 B. 600 C.120 D.30 (2003:Q45) 3C Continuing from Q1, each of the 3 components mentioned

- 16.In a turmed radio receiver R, L, C series circuit for resonance, the

in d u c 1 iv gandX sespadivelyare related ag

A.X = B.X =X.C. X =X D. X =2X (2004:Q22) -

17. The energy stored in an inductor of inductance 5mH when a
current of 6A flows through it !s A. 1.8 x 102). B. 9.0 x10™)
C.1.4x10%. D.9.0x102. (2004:Q27)

18. An A.C. drcuit of emf 12V has a resistor of resistance 8 connected
in series to an inductor of inductive reactance 16 and a capacitor
of capaditive reactance 10. The current flow in the circuit is

A. 1.4A B.14.0A C.1.2A D. 12.0A (2004:Q29)

.19, If two inductors of inductance 3H and 6H are arrangement in .

series, the total inductance is A. 18.0H. B. 9.0 H. C. 2.0 H.
D. 0.5 H. {2005:Q15)

20. When an A.C. voltage is applied to a capacitor, no power is
consumed because the current A. and voltage are 180° out of
phase. B. and voltage are in phase. C. lags behind the voltage
by 90°. D. leads the voltage by 90° (2006:Q24)

21. When a certain a.c. supply is connected to a lamp, it lights with the
same brightness as it does with a 12V d.c. battery. The r.m.s value of
the a.c. supply is A. 8.5V. B. 17.0V. C.3.5V. D. 12.0v. (2006:Q27)

22. The instantaneous value of the induced e.m.f as a function of
time £=g& sinwt where is the peak value of the e.m_.f. The
instantaneous value of the e.m.f,, one quarter of the period is

B. £/2 C. £/4 D. 0. (2007:Q20)

23, (?i‘vg?'l rhree/inductors of inductances 5mH, 10mH and 20mH
connected in series, the effective inductance is A. 0.35 mH
B. 3.50 mH. C.2.90 mH. D. 35.00mH. (2008:Q44)

From the diagram above, if the potential

difference across the resistor, capacitor and

inductor are 80V, 110V and 40V respecgvel\}f, the
effective potential difference is A. 116. 3V.

B. 50.0v.C. 230.0V D. 106.3V. (2009:Q44)

y

24,

[

« [ o | o -

75 Two inductors of Inductances SmH and 15mH are cc»nnecteﬂI :

A

offers resistance which is part of the total opposition (or
b impedance) to current flow

Resistance due to a Resistor: R = Y.

I
RSS!ZDCEdUEtDaCBDBCﬂDI".x(=—21T

Resistance due to an inductor: XL = 2xfL #
Where C = Capacitance (Farad) and L = Inductance (Henry)
NOTE:

1. Reactance is the resistance offered to the flow of a.c. by o
a capadtor and/or a an inductor
Resistance by capacity X_ is called capacitive reactance
Resistance by inductor X_Is called inductive recitance

Now, X = 2xfl = 2x3.142 x130x 10°x 30 = 245040

N (R s
4D T = T =% 0.02s,

The time period of 0.02s is interpreted as 0.02s per
1 cycle Is completed in 0.02s then 1/4 cycle is com

= 225 - 00055 =
NOTE: PR = 1/2 cycle
5B The impendance Z is given by:
1. Z= {RZ+x] forR- L drcuit
2. 2= {RT+xZ for R-C circuit
3. Z= (X - X for LC circuit
4. Z= [RT+ (X-X)F - Now, this is an R-C Grouit

2.
3.

5 1
1000° = 200 °
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Z- 10+ (103 =2x10'"=20009 268 Note that tanq)= )F: where X 15 the reactance and is the
A P= IVcos(p where P = power; 1 = | :V=V__ and dP - angle of lag or lead
rms. rms

phase angle ;. P =5x 10 cos60 = 25W.

;. tandp= ¥Xo, But at resonance X, = X
NOTE: cos(t) = power factor

0
i ot = & = d =tan'0 =0°
7a ComparetoV =V, sin2nft: 2nft = 314,2¢t; f = 50Hz ;’;ﬁ’s_ % =0and §=tan
gp L=8x10"H; C=Sx 10°F; Butf, = 5 1. A.C. circuit containing Capacitor: I_leads V, or V, 1ags
»~ 2rnfic 1 by or 90°
Substituting for Land C: f = Z_SHQQ 2. A. C. Circuit containing Inductor: V, leads I or I lagsV,
by or 90°.
gp The effective volageV JV:«‘ Vf . \!62+ g’ =10V 3, At resonance: Lead or lag angle is 0
¥ = 2nfL 2 000 = 4, Atresonance: 1 =1I_ _and X =X,
e iy : =27f%10 — f= "1-9;9- 5. Resonance has application in the tuning of radio and
11B At Resonance, 1 is maximum and X =X TV into desired stations
VL = VC rm
17 T Where 1= Lo =1, (series) 27A RecallfromQ2: 1, = }*21. s &
:'VL=VC '_"Vc =40V

28  Effective inductance = 12H
12AX =27l — 200 =27 x 30 3 = 2000

13D The current given is the instanteneous current I not the peak
current 1. But I=I sinwt 2sinwt = I sinwt — 1= 2A 298
But the d.c. equivalent = I___ (See Q2) ’

E= = 1 %12 x 107 = 600. No correct option

I,=10A and1_, = JI% = 7.07A

L 2 30A See Q11
Adl, . =7 =F = {TA I S i -
2 -z 31D X = 33 = Faxs0x 10x10° - 518-302

148 In any case, let your V, be on the horizontal axis
158 If I = 10sin(120=)t then I = 10A

_L _ 10 _
andlmk—&— = \IT —S-I_Z-A
Since the drcuit containsno Lor C 1.
P=T1R=(5J2)*x12 =50x 12 = 600W

2019 POST UTME STRUCTURED QUESTIONS
Which of the following is NOT a vector quantity A. Force
B. Altitude C.Weight D. Displacement

NOTE: TheIin (P =T?R)is, infact, I, dontusel; ~|2. Wnich of the following is a set of vectors? A. Force, mass
16. See Q11 ' and moment B. Acceleration, velodty and moment C. Mass,
17D The energy stored E = LI? = - x5 x 102 x 6 = 9 x 107 weight and density . Mass, volume and density

. 3. A train has an initiai velodty of 44m/s and an acceleration
18CZ = {Rl.‘. X -X)* = 4324. (16 - 107 =109 of —4m/s. Its velogty after 10 seconds is A. 2my/s B. 4my's
v _ 1 C.8m/s D.12m/s
Butl= - = 15 = 1.2A 4. Aballis thrown vertically into the air with an initial velocity.
198L,,_. =L +L,=3+6=9H U 3t~ Ul y?
20D A Gircuit which contains only inductor and/or capacitor but no A. 29 B- g C. 9 D. 29
resistor is of pure reactance - pure inductance and/or capacitance )
In a pure capacitance device, the current I leads the voltage V, From the diagram above, the bob of the
T ] 5. pendulum has the fastest speed at A. W. B. Z.
by 3 radians or 50°. Recall from Q6: Power IVcos C.Y.D. X. _
Where ¢ is the angle of lag or lead called phase angle M A body of mass 5kg initially at rest is acted
128 upon by two mutually perpendicular forces
When ¢ =90° cos90°=0 . P=1Vx0=0 6. 12N and SN as shown in the figure. If the
21D The V__ isthe d.c. equivalent that produces same heating effect e particle moves in the direction OM, calculate
-See Q2 and 13 the magnitude of the acceleration. A. 0.40ms? B. 1.40ms?
Eﬂﬂ‘ C. 0.26ms? D. 2.60ms?

7. A cone in an unstable equihbrium has its potential energy

A. Decreased B. Increased C. Unchanged D, Oscillating
A car travelling at 60ms ! produces a force of 400N. Calculate
the power of the engine inkW A. 25 B. 22C. 24 D. 20

. 1 9. Which of the following is NOT a force? A. Friction B. Tension
Consider the sinusoidal variation of voltage (emf) with time in .

227

m-‘.'-:i—ll‘l:lﬂ(s) ; B.

| PR PR &

: ’ C. Upthrust D. Impulse

the graph below. Starting from the origin, the time taken to s . ]

. 3 0 r?e fuell oo s r_hegperlod T as shown. The voltage peaks 10. Inelastc colizon A. rpomenmrn andkmﬂrmammemd

at 1/4 T and this corresponds to B. only momentum is conserved C. only kinet'. enesgy s
22D See Q19 conserved D. neither momentum nor kinenc energy is conserved

o _ - T - 106.3V 11. The force with which an object is attracted to the earth is

29DV = ,I\/l (V- V) (SeeQ9) V= {80 £70 ) called its A. Acccleration B. Mass C. Gravity D. Weight
25A Effective indifference = 5 + 15 = 20mH. 12. Anobjoct of mass 80kg 15 pulied on a hoizontal rough ground

E= 1 p= 1x20x107°%x5 X 5 =0.25] by a force of SOON. Find the coefficier t of static frictior.

2 2 an i A.0.8.B.04.C. 1.0. D. 06.
Piek option a 25 JAMB must have predetermined it as their answer
‘ I'td
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13.

14.

15.
16.

17.

18.

15.

20.

21.

24.

'26.

27.

28.

29.

30.

3L

32.

. When the vapour of a substance is in equilibrium with its own

. Which of the following is common to evaporation and boiling? They

- Which of the following is conventional current in nature A. mirage

Ldedara Samucel Olaovehikan
o

No machine is 100% efficient because of the phenomenon of
A. upthrust B. friction C. viscosity D. gravily

A block and tackle system has 6 pulleys. If the efficiency of the
machine is 60%, determine its mechanical advantage? A. 12.0
B.10.0 C.3.6 D. 1.8

What is the unit of strain? A, Nm? B. Nm* C.Nm D. no unit
According to Achimede’s principle. A. upthrust is weight of the
fluid displaced B. upthrust is loss in weight experienced by an immersed
object C. upthrust is equal to the weight of the body when immersed
D. A and B are true

The density of a certain oil on frying becomes 0.4kgm™ with a
volume of 20m*. What will be its initial volume when its Initial
density is 0.8kgm™ assuming no loss of oil due to spillage?

A. 10kgm™ B. Skgm C. 8kgm™ D, 12kgm?

The pressure at any point in a liquid at rest depends only on the
A. depth and the density B. mass and the volume C. quantity and
the surface area D. surface area and the viscosity.

A metallic strip of iron and brass was heated. Which of the

following diagrams accurately illustrates the shape of the strip
after heating?
Brass

A P 5
Brass

S e © Q)

Which of the following graphs represent(s) Charle’s Law

4 vl/ I, Vl/ IIL. _Jé

T/%c T/K T/%

A.landIIonly B.Tand T only C. I and III only D. III only
The following are some units I. NS II. Nm III. Nm2 IV, °K V. Jkg™,
What are the units of latent heat? A. 1B.II C.III D.V

D thmmzmgzﬁnnﬂrass.

liquid, it is said to be A. gaseous B. unsaturated C. liquefied
D. saturated

A. Take place at any temperature. B. Are surface phenomena.

C Involve change of state D. Take place at a definite pressure.

The mechanism of heat transfer from one point to another through
the vibration of the molecules of the medium is A. convection
B. conduction C. radiation D. d'ffusion

B. radiant heat C. sea breeze D. reflection :
Sound wave is A. mechanical and transverse B, electromagnetic and
longitudinal C: electromagnetic and transverse D. mechanical
and longitudinal

Which of the following is not a phenomenon of a longitudinal
wave? A, Polarization B. Refraction C. Diffraction D. Interference
A man hears his echo from a nearby hill 2s after he shouted.
If the frequency of his voice is 260 Hz and the wavelength

is 1.29m, how far away is the hill? A. 330.0m B. 335.4m
C.660.0m D.670.8m

Which of the following statements supports the assumption what
light travels in straight lines? A. Light @an be diffracted B. A source
of light produces distinct shadows of opaque objects C, A source of
light produces interference patterns on a suitably placed screens.
D. Light can be reflected.

A concave mirror has a radius of curvature of 36cm. At what
distance from the mirror should an object be placed to give a
real image three times the size of the object? A. 12cm B. 24cm
C. 48cm D. 108cm

An object 20cm from a convex lens has an image 25cm away
from the lens. Calculate the power of the lens A. 45B B. 9D
C. 20D D.5D

An object 20cm from a convex lens has an image 25c¢cm away
from the lens. Calculate the power of the lens A. 45B B. 9D

o
The resultant in the figure
above is A. 15.0mF B, 9.8mr
C. 1.3mF D. 0.8mF '

4uF

i
|y

4yF

2p Jy
H
]Bn the figure given below? A. 11€2 B.8Q € 3q

—— D. 3681

35, A current of 15A flows through a cable of resistance 300

Calculate the electric power dissipated in the cable A, 675y
B. 225W C. 75W D. 6750W

36. A transformer has 300 turns of wire in the primary coil ang

30 turns in the secondary coil. If the input voltage is 10g

volts, the output voltage is A. 5 volts B. 10 volts C. 15 volts

D. 20 valts )

37, Which of the following is stored by a dry Ledanche cell?

A. Electrical power B. Kinetic energy C. Electric current

D. Chemical energy.

38. The electrochemical equivalent of silver is 0.0012g/C. If

36.0g of silver is to be deposited by electrolysis on a surface

by passing a steady current for 5.0 minutes, the current muyst

be A. 6 000A B. 100A C. 10A D. 1A

39. The number of neutrons contained in the nudeus 2_U is

A.92 B. 146 C.238 D. 330

40. Pure silicon can be converted to a p-type material by adding

a controlled amount of A. pentavalent atoms B. hexavalent

atoms C. tetravalent atoms D. trivalent atoms

F
s, AHH
What is the resultant resistance of the drauit
3.

2019 POST UTME ANSWERS

1B Altitude is vertical distance measured from the ground level
to a specific height,

28 See Chapter 1

3B u=44m/s a=-4m/s* t=10s v="2.

Usingv=u +at —» v=44-4x10 =4m/s

4D V=0 (atmax. height) u=u a =-g(against gravity) ands=h
Butvi=u?+ 2as — 0 = u?-2gh

u2

29

5D The bob accelerate from Z to'X;'decelerates from X to W; it
accelerates from W to X and decelerates from X to Z. Hence
v = Maximum (at X) v =0 (at W and 2)

6D The resultantof the 2 forcesis givenbyR= [122+52 = 13N

F

L.2gh=ul — h=

Recall: F=ma —p 2 =

» [\

il »)

8C The work done on the car = F x S. This power generated by
engine = F—’t‘ S - F (%)
. P=FxV =400 x60 =24 000) = 24K

9D Impulse = Force x time

10A While in inelastic collision, only momentum is conserved.

11D Gravity is the pull of the earth on any body above it and the
magnitude of this pull is a force called the weight of the
body expressed in Newton.

120 = —E— = 300 _ 5675

13 = 2.060ms?

mgh, > mgh, since h, > h,

B0OO
13B Work must be done to overcome friction that comes into

play when moving parts of the machine come in contact
14CV.R, of 6 pulley system = 6, € = 60%

But € = MA » 100%

C. 20D D. 5D

VR — 1o = [P andMa =36

118
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Extension (metre)
450 SN = Griginal length (metre) — % MO unit
gD Achimede’s principle states that when a bady Is partially or wholly
ymmersed in a lnd, texperienced a loss in welght called upthrust
which 1s equal to the weight of fluid it displaces
17A Mass before fryng = mass after frying .-y 0.8xv=04x20V = 10m’
gA Consider the relation: p = hpg where h = depth and p = densily
198 Brass expands Iopggr than iron hence the convex side is brass.
NOTE: If the strip is cooled, brass also contracts more and it Is
on the concave side of the strip (as in option C)
20C See Chapter 14
- uantity of heat
21D Latent Heat = < ator — g — ko’
220 And if the saturated vapour pressure Is now equal to the prevailing
atmosphere pressure, the liquld boils.
23C See Chapter 16
248 See Chapter 17
25C And also land breeze
260 See Chapter 18

27A See Chapter 18
288 v = fA =260 x 1.29 = 335.4ms*
_ vt _ 3354x2 _
Butx= 5 = > = 335.4m

298 Shadow and eclipse are evidence of rectilinear propagation of
light

30Bu=u v=3u f = 18Bcm
led=tl+ L= u=—115—>u=24cm
gplol ol ppo100p, o 100 _ 100 —sp=sp
F=207725 g SRPME=TE S S5 T

| 32D Beta and Alpha rays are produced in radioactivity.

330 Parallel: C = 2+4 = 6 uf ; Series: é=%+_&+%+%

_ 12 - -
G =Frarzes ~ 15 = 08uf
; i .11, 1.p=20_
34B The 2 resistors are in parallel: R=5 %72 *.R= 3 =4Q

Total resistance combination: R, =5+ 4 = 90

_E_

= igible) —» I = 2 =
R+rwhereru0(neghg|ble) »1 ) 1A

Butl=

| 350P =R = 15 x 15x 30 = 6 750W

3By =T v =

30 x 100 _
b= T R
This is a step-down transformer

37D It stores chemical energy but tonverts it to electrical energy wheny

electric current flows out of the cell.

_ m _ 36 =
BI= R = rmxswe - A

| 39B Nucleon number = 238...A

Atomic number = 92....Z
Number of neutron = A - Z = 238 - 92 = 146
40D See chapter 31

I1u
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