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Data

speed of light in free space
permeability of free space

permittivity of free space

elementary charge

the Planck constant

unified atomic mass constant
rest mass of electron

rest mass of proton

molar gas constant

the Avogadro constant

the Boltzmann constant
gravitational constant

acceleration of free fall

¢ =3.00x108ms™
My = 4 x 107 Hm™
£, = 8.85 x 107*Fm™
(1/(36n)) x 10°Fm™
e =160x10"°C
h=683x%x10%"Js
u=1866x10%kg
me = 9.11 x 107" kg
m, = 1.67 x 10% kg
R =831JK " 'mol™
Na = 6.02 x 10%mol™’
k=1.38x102JK"
G = 6.67 x 107" Nm’kg™

g=981ms™
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Formulae

uniformly accelerated motion

work done on/by a gas

hydrostatic pressure
gravitational potential

temperature

pressurs of an ideal gas

mean translational kinetic energy of an ideal gas molecule
displacement of particle in s.h.m.

velocity of particle in s.h.m.

electric current
resistors in series

resistors in parallel

electric potential

alternating current/voltage

magnetic flux density due to a long straight wire

magnelic flux density due to a flat circular coil

magnetic ftux density due to a long solenoid

radioactive decay

decay constant
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4

Forces of 3 N and 4 N act at a point. Which one of the following could not be the
magnitude of their resultant?

A 1N B 3N C 4N D 8N

Which of the following gives a good estimate of the order of magnitude of the volume of an
average human aduit?

A 102md B 10"'m’ c 10°m’ D 10'm’

A body moves with a constant acceleration opposite in direction to its initial velocity.
Which one of the following graphs represents the variation of its kinetic energy T with the
distance travelled x from its initial position?

A (=]

Ta Ta

0 >y 0 > x
C D

Ta Ta

0 > x 0 > x
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5

To determine the acceleration of free fall, a steel ball is dropped above two light gates as
shown.

The ball passes light gate 1 and 2 at times # and t, after release,

1 lightgate 1
hi o

1 lightgate 2

o -

What is the acceleration of free fall?

A 2k B 2h c 2h D 2h
t:— 1t (t; — t;)? t? = 1,° (rz + t1)2
2

Three boxes are pushed along a smooth surface by aforce F as shown below. What is the
force exerted by the 2 kg mass on the 1 kg mass?

F
— 1 kg 2kg 3kg

>
W
M
ey
=
n
O
[
1]
o
o
m

A steel ball of mass m is dropped vertically onto a steel table. The ball is in contact with the
table for a very short duration and it rebounds with very little loss in kinetic energy.

Which one of the following statements concerning the average force F exerted on the ball
by the table during the collision is correct?

A Fis smaller than mg.

B Fis greater than mg.

C  Fis greater than the force that the balj exerted on the table during the collision.
D

F is smaller than the force that the ball exerted on the table during the collision.

[Turn over

www.testpapersfree.com




6
7  The graph below shows how the length of a wire changes with the tension in the wire.

tension/ N
F 3

T2
T4

»

0 X1 Xz " length/m

What is the extra energy stored in the wire when the tension is increased from T:to T,7
A (T Tl —xy)
B2 (To+ Ta)oe + 1)
C S (To+ Txa—xi)

D~ (T2 + o) + xa)

8 Inthe diagram below, a body S of weight Whangs vertically by a thread tied at ( to the string
PQR.

R

If the system is in equilibrium, what is the tension in the section PQ?

A Wrcos30° B Wcos60° . C  Wran30° D W tan60°
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9 Two farmers use an electrically powered elevator to lift bales of hay. All the bales of hay have
the same mass.

elevator

As sunset approaches, they increase the speed of the elevator so that more bales are lifted
up in a given time.

How does this affect the work done in lifting each bale and the useful power output of the

elevator?
work done in useful output power
lifting each bale of the elevator
A increases decreases
B increases increases
C no change decreases
D no change increases

10 Two identical blocks connected by light rigid rods are pivoted at one end to move in a circular
path at uniform angular velocity on a smooth horizontal surface, as shown.

i
L rod2 rod 1 !

\ - - /

tension in rod 1
What is the ratic of —————— 7
tension in rod 2

A 050 B 10 C 15 D 20
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11  An object is fixed to one end of an inextensible light string which rotates in a vertical circle
at constant speed.

—_———

K | y
\\ I ’
~ I -

~
- -
halCU N

Which graph could represent the variation with angle & of the tension T in the string?

A B
T & T &
] i
i f I |
i f | |
i I I |
] { [ |
» g {rad » 3 /rad
T 2T b4 2T
C D
T A A
f I
| |
| : : |
. —» 0 / rad . L@ /rad
T 2n T 21

12 Two stationary particles of masses M, and M, are a distance d apart. A third particle, iying
on the line joining the particles, experiences no resuitant gravitational force.

What is the distance of this particle from M, ?

M M
A () Ak
M1+M2 M1+M2
ie=! (o)
M +M; M*VW;
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13 A satellite orbits a planet at a distance 2R from its centre. its gravitational potential energy is

14

15

=21 MJ.
Ancther identical satellite orbits the planet at a distance 3R from its centre.

What is the sum of the kinetic energy and the gravitational potential energy of this second
satellite?

A -070MJ B -14mM C -21MJ D -32mMy

A solid X is in thermal equilibrium with a solid Y, which is at the same temperature as a third
solid Z. The three bodies are of different materials and masses. Which one of the following
statements is certainly correct?

A X and Y have the same heat capacity.

B Y and Z have the same internal energy.

C The atoms of X and Y have the same speed.
D

There is no net transfer of energy if Y is placed in thermal contact with Z.

Equal masses of two solids X and Y are heated from the same temperature. Energy is
supplied by heating at the same constant rate to each solid.

The graph shows how the temperature of each solid varies with time after heating starts.

temperature 4 X

_ .0 T time
What can be deduced from the graph?
A X has the higher boiling point.
X has the larger specific latent heat of fusion.

B
C  When X and Y are solids, Y has the targer specific heat capacity.
D Attime T, X gained more internal energy than Y.
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16 A ball is held between two fixed points A and B by means of two stretched springs, as shown.

ball

The ball is held at an initial displacement x; by a force F. Upon being released, the ball
oscillates horizontally with an amplitude A and frequency .

The springs are changed such that a larger force 2F is now required to hold the ball at the
same initial displacement xo.

What are the amplitude and frequency of the oscillations of the ball upon being released, if
all the springs do not exceed their limits of proportionality during the oscillations?

amplitude frequency
1
B A V2f
C A 2f
D 2A 2f

17 The diagram shows a transverse wave at a particular instant. The wave is travelling to the
right, The frequency of the wave is 25 Hz.

distance

At the instant shown the displacement is zero at the point P.
What is the shortest time to elapse before the displacement is zero at point Q7

A 5S5ms B 15ms C 25ms D 45ms
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18  When two polarisers P and Q are placed so that their polarising directions are parailel, the
amplitude of the emergent beam is A.

incident
beam

Q is rotated so that the amplitude of the emergent beam is halved.

P

—1 7

R | J RS

_ emergent beam of

amplitude A

Which one of the following represents the angle Q is rotated and the corresponding
fractional reduction in the intensity of the emergent beam?

angle fractional reduction in
intensity
A 60° 0.50
B 75° 0.75
C 120° 0.50
D 240° 0.75

18 Jupiter's moon Europa is an ideal candidate in the solar system to harbour life. It is at an
average distance of 6.3 x 10% km from Earth.

An astronomer builds an optical telescope with a limit of resolution that will allow him to see-
if there are living creatures on Europa. He estimates that creatures on Europa, should they
exist, would have linear dimension of about one metre.

The wavelength of light averages 600 nm.

What is the diameter of the aperture of such a felescope’? ’

A 38x10"m

B 38x102m C 38x10°m

www.testpapersfree.com. .

D 38x10%°m
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The diagram shows the paths of two charged particles, X and Y, during their passage
between a pair of oppositely charged metal plates, P and Q.

>
;
|
[]
;
]
]
¥
)
4
;
1
H
A
-

The plates are charged such that the electric field between them is directed from P to Q.

Which charges on X and Y will produce the observed paths?

X Y
A positive positive
B positive negative
C negative positive
D negative negative
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21 A point charge +Q is placed at the top-left hand corner of a square'éé shown.

13

- e — =

At the centre X of the square, the electric field strength is E and the electric potential is V.

Two additional point charges of the same magnitude +Q are placed at the top-right and
bottom-left comers of the square as shown.

What are the electric field strength and the electric potential at the centre X of the square?

electric field strength electric potential
A E 1.5V
B E 3V
C 2E 3V
D 3E 3V

www.testpapersfree.com
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22 A graph of current against potential difference for a component is given below.

current / mA

70

60

50

40

30

20

10

0

ey

1.0 20 30 40 50 60 70 80 90

pd./V

What is the potential difference across the component when its resistance is at its lowest?

A

1.5V

B 40V c

www.testpapersfree.com
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23 In the circuit shown, the battery is ideal but the ammeter and voltmeter are not ideal.

6.0Q

The ammeter reads 1.9 A while the voltmeter reads 11 V.

VWhat are the resistances of the ammeter and voltmeter?

resistance of resistance of
ammeter / 0 voltmeter / ©
A 0.32 170
B 0.32 8.3
C 0.53 170
D 0.53 8.3

24  Two flat circular coils, X and Y, each with 50 turns, are arranged as shown in the diagram.

X has radius 0.050 m and carries a current of 2.0 A. Y has radius 0.10 m and carries a current
4.0 A in the opposite direction to X.

What is the magnitude of the total magnetic flux density at the centre of the coils?
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25  Three long vertical wires pass through the corners of an equilateral triangle PQR. They
carry equal currents into or out of the paper in the directions shown in the diagram.

A B
Q Q
&> F
P2 Y Y
s \ ’ N
’ \ / \
,1 = \\ ,' \‘
’ Y 14 \
’ N ! \
¢ A (Di ________ ®
o ® , -
c D
Q F
Feo® .
rooN PN
,’ \\ ’f \‘
’ S ’ \
,J \\ ,’ \\
o ® o O ® .
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26 The coil in a generator is situated in a uniform magnetic field, as shown,

uniform magnetic
field perpendicular
o paper

The coil of area A is rotated about the axis PQ with an angular speed @

Which of the following changes to A and o increases the electromotive force (e.m.f) in the

coil?

A 0]
A increase increase
B increase decrease
C decrease increase
D decrease decrease
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27 A circuit with a sinusoidal alternating power supply is rectified with a diode as shown.

P

@ S

before rectification after rectification
The mean power of the circuit before rectification is P.

What is the peak and mean power of the circuit after rectification?

peak power mean power
A 0.5FP 0.5P
B P 0.5P
C 2P 0.5P
D 2P P

28 Two beams, P and Q, of light of the same wavelength fall upon the same metal surface
causing photoemission of electrons. The photoelectric current preduced by P is nine times
that produced by Q.

Which of the following gives the ratio

wave amplitude of beam P .
wave amplitude of beam Q

A O B 0.33 c 30 D 90

29 Electron diffraction from a crystal ocours when the wavelength of the electrons is comparable
to the atomic spacing of the atoms in the crystal. Atomic spacing is about 107 m.

Free electrons are accelerated from rest by a botential difference Vin a vacuum befere being -
incident onto the crystal.

What would be a suitable value for V?

A 1mv B 1V c 1kV D 1MV
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30 The deviation of a-pértictes by thin metal foils through angles that range from 0° to 180°
can be explained by

A scattering from free electrons.

B scattering from bound electrons.

C  scattering from small but heavy regions of positive charge.
B diffraction from the crystal lattice

- END OF PAPER -
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Pata

speed of light in free space

permeability of free space

permittivity of free space

elementary charge

the Planck constant

unified atomic mass constant

rest mass of electron
rest mass of proton
molar gas constant

the Avogadro constant
the Boltzmann constant
gravitational constant

acceleration of free fall
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Na = 6.02 x 102 mol™

k=138 x 108K

G = 6.67 x 107" Nm?kg™

g =981ms™

www.testpapersfree.com

[Turn over



Formulae

uniformly accslerated motion

work done oni/by a gas

hydrostatic pressure
gravitational potential

temperature

pressure of an ideal gas

mean transiational kinetic energy of an ideal gas molecule

displacement of particle in s.h.m.

velocity of particle in s.h.m.

alectric current
resistors in series

resistors in paraliel

electric potential

alternating current/voltage

magnetic flux density due to a long straight wire

magnetic flux density due to a flat circular coil

magnetic flux density due to a long solenoid

radioactive decay

decay constant
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Answer Key

1 D 11 | C 21 B

2 B 12 |D 22 C

3 A 13 [A 23 C

4 C 14 |[D 24 A

5 D 15 |[C 25 B

6 B 16 | B 26 A

7 A 17 A 27 C

8 D 18 | D 28 C

9 D 19 | C 29 C

1 C 20 [ A 30 C

1 | Forces of 3 N and 4 N act at a point. Which one of the following could not be the
magnitude of their resultant?
A 1N B |3N C |4N D |8N

Ans: D

(max forceis 3+4 =7 N, minforceis4—-3=1N)

2 | Which of the following gives a good estimate of the order of magnitude of the volume of an
average human adult?
A [ 10%m? B | 10" m? C [10°m? D |10'm?
Ans: B
Human adult; 1.60x0.20x0.40=1x 10" = 10" m?
{Turn over
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3 A body moves with a constant acceleration opposite in direction to its irﬁtial velocity.
Which one of the following graphs represents the variation of its kinetic energy T with the
distance travelled x from its initial position?

A B
T T T a
0 > x 0 > x
c b
T Ta
0 X 0 > x
Ans: A

v* = u? + 2as = u? — 2ax (negative sign to indicate direction of acceleration opposite of
displacement)

1
~mp?
2

1 2
= mut —max

S0 graph kinetic energy against x is straight line with negative gradient (also can be deduced
using conservation of energy)
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shown.

1 light gate 1

1
]
]
1
1
L
1

1 lightgate 2

<....___

What is the acceleration of free fall?

The ball passes light gate 1 and 2 at times f; and t; after release.

4 | To determine the acceleration of free fall, a steel ball is dropped above two light gates as

A 2h
ty —ty

B

2h Cc

(t; — t1)?

2h

t? =1,

Zh
(1)

Ans: C

Let distance to light gate 1 from point of release be x

— o2 _1 .2
x—ut+2at —29t1

x-{hh:%gtzz

_1 2 1 2
h“ggtz —z9t
2h

b2t ®

5 | Three boxes are pushed along a smooth surface by a force F as shown below. What is the
force exerted by the 2 kg mass on the 1 kg mass?

F
——— 1 kg 2 kg 3 ky
A |LlF B |1F C |2F 2F
3 yA 4 6
Ans: D

acceleration of boxes = F/6. Net force on 1 kg box = 1 x F/6 = F/6.
Net force on 1 kg box = F — contact force by 2kg = F/6
Contact force by 2kg=5/6F =~ :

www.testpapersfree.com
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A steel ball of mass m is dropped vertically onto a steel table. The ball is in contact with the
table for a very short duration and it rebounds with very little loss in kinetic energy.

Which one of the following statements concerning the average force F exerted on the ball
by the table during the collision is correct?

A | Fis smaller than mg.

B | Fis greater than mg.

C | Fis greater than the force that the ball exerted on the table during the collision.

| D | Fis smaller than the force that the ball exerted on the table during the collision.

Ans: B

Upwards contact force on the ball must be larger than weight otherwise you can't get a net force
upwards to cause the ball to rebound

Options C and D are wrong because the force exerted by the ball on the table is always equal to F
using Newton's 3" law.

7 | The graph below shows how the iength of a wire changes with the tension in the wire.

tension/ N

T
T4

.
»

0 X9 X2 length / m

What is the extra energy stored in the wire when the tension is increased from Tqito T27

A |5 (T2 * T = xi)

B %(Tz + T (X2 + x1)

c i (Tz + T‘l)(XZ - X1)

D2 (T + Tz + X2)

Ans: A
Extra energy stored is the shaded trapezium. tension / N
Area of dotted trapezium is% (T2 + Tz —x4)

0 xi xs  length/m
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8 | In the diagram below, a body S of weight W hangs vertically by a thread tied at Q to the string
PQR.

If the system is in equilibrium, what is the tension in the section PQ?

A | Wcos30° B | Wcos60° C | Wtan3(° D | Wtan60®

Ans: D

Vertical component of tension = W

Hence tension in QR = W /sin30°

Tension in PQ = horizontal component of tension in QR =

w
sin3o°

X c0s30° = Wceot30° = Wirano(®

9 | Two farmers use an electrically powered elevator to lift bales of hay. Ali the bales of hay have
the same mass.

elevalor

As sunset approaches, they increase the speed of the elevator so that more bales are lifted
up in a given time.

How does this affect the work done in lifting each bale and the useful power output of the

elevator?
-work done in useful output power
lifting éach bale of the elevator
A increases decreases
B increases increases
C no change decreases
D no change increases
Ans: D

each bale: same increase in gravitational potential energy
more bale lifted therefore higher useful output power

[Turn over
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10

Two identical blocks connected by light rigid rods are pivoted at one end to move in a circuilar
path at uniform angular velocity on a smooth horizontal surface, as shown.

]
1
1
]
X
\ }
\ rod2 rod 1 ]
\ F
\ 4
. tension in rod 1
What is the ratio of ————— 2
tension in rod 2
A | 0.50 B |1.0 C {15 D (20
|
Answer: C
Fy =mrw? ... (H
Fy—Fy = m(%r) w? .. (2)
(1) +(2): F, = 2mra?
. ?Jwaru;z
SO, ratlip = &= = 18§
({14071
[Turn over
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at constant speed.

——_———

11 | An object is fixed to one end of an inextensible light string which rotates in a vertical circle

Which graph could represent the variation with angle ¢ of the tension T in the string?

A B
T A T4
I I
I I I [
I I I I
I | I [
f I I [
> 3 {rad >0 [ rad
s 2n 7 27
C D
T A
I I
I I
I
I | : |
' «—» @ / rad . Ly / rad
7T 2n T 21
Answer: C
Resultant of force by string and weight of object provides centripetal force
Atd = Ty —wig = !—?—— = T, = l + my
At =, T, +myg = Lm =T, = —“—'—"—— mg
So, tension in string is the least at top of the circle.
[Turn over
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12 | Two stationary particles of masses M, and M, are a distance d apart. A third particle, lying
on the line joining the particles, experiences no resultant gravitational force.

What is the distance of this particle from M, ?

A | Goe) 2 | (o)
Mi+M, d M+ M, a
() |l
M +M, \/E"'\/Wz
Answer: D

GM m _ GMym

¥ @__—— E
JH, M,
x  d—x
T
d—x=~=x
JMy
(J. + V,_,ﬂ.._) x=d
L V{jwl»
VM,

¥ =

MM

[ 13 [ A sateliite orbits a planet at a distance 2R from its centre. Its gravitational potential energy is
-2.1 MJ.

Anather identical satellite orbits the planet at a distance 3R from its centre.

What is the sum of the kinetic energy and the gravitational potential energy of this second
satellite?

A | -0.70MJ B | -14MJ C |-21MJ D |-32M

Answer: A

gravitational. potential energy 1 = —
i T i _ 2R
v T T2 3R

cMm 1
e T

Centripetal force provided by gravitational force

mue?  GMm 1 1GMm 1
= e—— > ko = - R T e e T,
7 re N Zm 2 r 2 xEpee
k.e. of second satellite = m; X (—1.4) = 0.7 M]
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14 | A solid X is in thermal equilibrium with a solid Y, which is at the same temperature as a third
solid Z. The three bodies are of different materials and masses. Which one of the following
statements is certainly comect?

A | X and Y have the same heat capacity.

B | Y and Z have the same internal energy.

C | The atoms of X and Y have the same speed.

D | There is no net transfer of energy if Y is placed in thermal contact with Z.

Ans: D

All the bodies have the same temperature and hence have the mean kinetic energy. This does not
mean they have the same internal energy which also depends on the mass of the body or number
of atoms in the body. (A and B are not definitely true)

The atoms have the same root mean square speed, not the same speed so C is also not true.

D is correct as all bodies are in thermal equilibrium.

15 | Equal masses of two solids X and Y are heated from the same temperature. Energy is
supplied by heating at the same constant rate to each solid.

The graph shows how the temperature of each solid varies with time after heating starts.

temperature 4 X

0 T time
What can be deduced from the graph?

A | X has the higher boiling point.
B | X has the larger specific latent heat of fusion.
C | when X and Y are solids, Y has the larger specific heat capacity.
D | Attime T, X gained mere internal energy than Y.
Ans: C

X has higher melting point, not boiling point — A is wrong
Y takes a longer time to melt, hence more heat needs to be supplied to Y to melt. Since the
masses of X and Y are the same, Y has the larger specific latent heat of fusion. B is wrong

Since the heating rate is constant and equal for both masses, the heat supplied is proportional to
the time elapsed in heating. Hence, the inverse of the gradient corresponds to the specific heat

\ R change in temperature
capacity. (gradient = =t~ TP

changein time
change in time heat supplied

inverse of gradient = - -
change in temperature  change in temperature

Hence the smaller the gradient, the larger the heat capacity. C is correct
There is not enough information te determine D.
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16

A bali—is held between two fixed points A and B by means of two stretched springs, as shown.

The ball is held at an initial displacement xo by a force F. Upon being released, the ball
oscillates horizontally with an amplitude A and frequency f.

The springs are changed such that a larger force 2F is now required to hold the ball at the
same initial displacement x,.

What are the amplitude and frequency of the oscillations of the ball upon being released, if
all the springs do not exceed their limits of proportionality during the oscillations?

amplitude frequency
1
B A V2f
C A 2f
D 2A 2f |
Ans: B
initial displacement is equal to amplitude of oscillations.

Twice the force at same initial displacement means twice the maximum acceleration.
Since a = ~w’x = -4n?fx, for same initial displacement, new frequency = /2

17 [ The diagram shows a transverse wave at a particular instant. The wave is travelling to the
right. The frequency of the wave is 25 Hz.
distance
At the instant shown the displacement is zero at the point P,
What is the shortest time to elapse before the displacement is zero at point Q7
A 1 5ms B [15ms C [25ms D | 45ms
Answer: A

period = 1/25 = 40 ms
waveiength is 8 parts

since

wave travels to right at constant speed, time taken to traverse 1 part=5ms

$0, zero at P at the instant shown willbe at Qin 5 ms

[Turn over
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18

When two polarisers P and Q are placed so that their polarising directions are parailel, the
amplitude of the emergent beam is A.

P Q

//

incident : emergent beam of
S .

beam amplitude A

/ /

Q is rotated so that the amplitude of the emergent beam is halved.

Which one of the following represents the angle Q is rotated and the corresponding
fractional reduction in the intensity of the emergent beam?

angle fractional reduction in
intensity

60° 0.50

75° 0.75

120° 0.50
240° 0.75

ol O B »

Answer: D

ran

AT k=]

fractional reduction in intensity = ———#~ = 0.75

kA7

. A 2
from Malus's law., [ = lycos 8 = k (_2‘_) = kA% cos? 6 = cosd = jé::;» g = 60°, 120°, 2407, 300°

19

Jupiter's moon Europa is an ideal candidate in the solar system to harbour life. It is at an
average distance of 6.3 x 10° km from Earth.

An astronomer builds an optical telescope with a limit of resolution that will allow him to see
if there are living creatures on Europa. He estimates that creatures on Europa, should they
exist, would have linear dimension of about one metre.

The wavelength of light averages 600 nm.

What is the diameter of the aperture of such a telescope?

A [38x10"'m B |[38x10°m C |38x10°m D [38x10%m

Answer: C
limit of resolution & = - (Rayleigh Criterion)

geometry gives § = © = ———

(RS EIRN

S0, B = g 600X 1077 X 64 % 107 = 28 x 105 m
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20

The diagram shows the paths of two cha-l.'ged particles, X and Y, during their passage
between a pair of oppositely charged metal plates, P and Q.

N
=

The plates are charged such that the electric field between them is directed from P to Q.

Which charges on X and Y will produce the observed paths?

X Y
A positive positive
B positive negative
C negative positive
D negative negative
Ans: A

downward force in downward field (force and field same direction} hence positive

21

A point charge +Q is placed at the top-left hand corner of a square as shown.

e e e e e e ———

At the centre X of the square, the electric field strength is £ and the electric potential is V.

Two additional point charges of the same magnitude +Q are placed at the top-right and
bottom-left corners of the square as shown.

What are the electric field strength and the electric potential at the centre X of the square?

electric field strength electric potential
A E 1.5V
B E 3V
C 2E 3V

[Turn over
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[

o |

3E

3V

Ans: B

The field strength due to the top right comer and bottom left corner cancels out.

Hence the resultant field strength is £
electric potential = 3V (electric potential adds up and all charges at same distance from X}

22

current / mA

70

60

50

40

30

20

10

0

A graph of current against potential difference for a component is given below.

!

1.0 20

30 40 50 60 70 80 90

What is the potentiat difference across the component when its resistance is at its lowest?

p.d. /V

A

1.5V

B |4

oV Cc

50V

D

70V

Ans: C

L owest resistance occurs at the point where the ratio V/l is the lowest.

This is when the gradient of the line joining the point and the origin is the highest. (gradient is
given by & so a high value gives lowest%
This occurs at 5.0V
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23 | In the circuit shown, the battery is ideal but the ammeter and voltmeter are not ideal. —[

6.00Q

The ammeter reads 1.9 A while the voltmeter reads 11 V.

What are the resistances of the ammeter and voltmeter?

resistance of resistance of
ammeter / Q voltmeter / Q)
A 0.32 170
B 0.32 83
C 0.53 170
D 0.53 8.3
Ans: C

pd across ammeter = 1.0 V

resistance of ammeter = 1.0 V+1.90 A=0.526 O
current across resistor = 11.0V < 6.0 0 = 1.8333 A
current across voltmeter = 1.90 - 1.8333 = 0.0667 A
resistance of voltmeter = 11.0 V + 0.0667 A = 165 O

alternatively, effective resistance of voltmeter and resistor = 11 x resistance of ammeter
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24 | Two flat circutar coils, X and Y, each with 50 turns, are arranged as shown in the diagram.

X has radius 0.050 m and carries a current of 2.0 A. Y has radius 0.10 m and carries a current
4.0 A in the opposite direction to X.

What is the magnitude of the total magnetic flux density at the centre of the coils?

A | zero B | 20004, C | 3000y, D ! 4000y,
Ans: A
B = tolMl
" 50x2.0
_ HoaUxZ20
LR,
— Hoo0x40
By ==—= 2000p,
TotalB=By — By =10
[Turn over
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25 | Three long vertical wires pass through the corners of an equilateral triangle PQR. They
carry equal currents into or out of the paper in the directions shown in the diagram,
Q
&
4 hY
4 Ay
! A Y
’ Y
’ AY
rl ‘\ )
J@-mmeee ®q
Which diagram shows the resultant force £ on the wire at Q7
A B
Q Q
: F
I At 3 A}
’ A} ’ AN
lf \\ II \\
/, F \\ II ‘\
£ AY I b}
s \ s A
o ®x o ®
C D
a F
F : Q
) \ Fa b
’1 \\ !’ ‘\
£ hY rs A Y
7 Y / b
II \\ (D’I \\®
p@ ________ ® R P R
Ans: B r
Force due to P is in direction PQ. Q.
Force due to R is in direction QR. )+
. P . VAN
I AY
Since currents are the same, the magnitude of the ) \
forces are equal. K oA
! LY

Resuitant force is to the right.
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26 | The coil in a generator is situated in a uniform magnetic field, as shown.

T uniform magnetic
s fielg perpendicular
to paper

The coil of area A is rotated about the axis PQ with an angular speed o

Which of the following changes to A and w increases the electromotive force (e.m.f.) in the

coil?
A @
A increase increase
B increase decrease
C decrease increase
D decrease decrease
Ans: A

increasing A increases maximum magnitude flux linkage
which increases rate of change of magnetic flux linkage
increasing o increases rate of change of magnitude flux linkage
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27 | A circuit with a sinusoidal alternating power supply is rectified with a diode as shown.

Bt

I |

before rectification after rectification

The mean power of the circuit before rectification is P.

What is the peak and mean power of the circuit after rectification?

peak power mean power
A 0.5P 0.5P
B P 0.5P
C 2P 0.5P
D 2P P
Ans: C

Half-wave rectification does not change peak power but halves mean power.
Peak power = twice mean power for sinusoidal alternating power supply
=2P

28 | Two beams, P and Q, of light of the same wavelength fall upon the same metal surface
causing photoemission of electrons. The photoelectric curent produced by P is nine times
that produced by Q.

Which of the following gives the ratio

wave amplitude of beam P
wave amplitude of beam Q

A 011 B |0.33 C 30 : - |D {90 -

Answer: C
photocurrent « intensity
intensity « (amplitude)?

intensity of beam P & x (wave amplitude of beam P)? 9
intensity of beam G & x (wave amplitude of beam Q2 1

wave amplitude of beam P N ‘E} .
wave ampiitude of beam Q ,\; 1
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29 [ Electron diffraction from a ¢rystal occurs when the wavelength of the electrons is comparable
to the atomic spacing of the atoms in the crystal. Atomic spacing is about 107" m.

Free electrons are accelerated from rest by a potential difference V in a vacuum before being
incident onto the crystal.

What would be a suitable value for V?

A |1mV B |1V C |1kV D | 1MV
Answer: C
L, i i .
Azi,EKZ%ﬁpzwﬁmﬂg,hﬁ:eV

aqn 2
i . 1 it 1 feABInTEE ;

s, i= e m V= =(2) = . (2220) =150V

© V2meV 2me N2 22911210 ax10710 (8

30 [ The deviation of a-particles by thin metat foils through angles that range from 0° to 180°
can be explained by

A | scattering from free electrons.

scattering from bound electrons.

B
C | scattering from small but heavy regions of positive charge.
D

diffraction from the crystal lattice

Ans: C

- END OF PAPER -
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