G.C.E. (Advanced Level) Examination - April 2003
PHYSICS -1
Two hours

Important :

Answer all the questions,

* ® F B

This question paper includes 60 questions in fourteen pages.
Enter your Index Number in the space provided on the answer sheet,

Instructions are given on the back of the answer sheet. Follow them carefully.
Ineach of the questions 110 60, pick one of the alternatives (1), (2), (3), (4), (5) which is correct or most appropriate and

mark your response on the answer sheet in accordance with the instructions given therein.

Use of calculators is not allowed.
(2 =10Nkg")
01. The unit of intensity level of a sound wave is s
(1) Hz ()W (3)Im?  (4) Wm? (5)dB f 1 =
02. Which of the following quantities must be known in order to 0 e
calculate the energy consumed by an electrical applinace? 0
(1) Supply voltage and current g.),._.,
(2) Current and time of operation l
(3) Current and resistance (4) (3)

(4) Power consumed and time of operation
(5) Power consumed and supply voltage

03. Of the elements given below, power (¥7) can be amplified only
with
(1) resistors. (2) diodes. (3) capacitors.
(4) transformers. (5) transistors.

04. A cricket ball is hit for a six. It leaves the bat at an upward angle
of 45°to the horizontal with kinetic energy k. Kinetic energy of
the ball at the top of its flight is (neglect air resistance)

k
(o @4 3) % (4)& (5)k

05. A golfball of mass 0.05 kg leaves with a velocity of 70ms ' after
being struck by a golf club. If the time of contact of the ball with

the golf club is 5 x 10~s, the mean force applied by the golf club
on the ball is

(1)5.0x 10°N
(4)1.4x 10°N

(2) 2.5x 1°N
(5)1.2x 10°N

(3)7.0x 10°N

06. The graph shown in the figure represents the velocity (v) - time
(1) curve for an object. The corresponding displacement (s) -
time () curve is best represented by

|

0 \*‘t

s s '
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07. In an adiabatic process always
(1) no heat enters or leaves the system.
(2) no work is done on the system or by the system.
(3) the temperature of the system remains constant.
(4) the pressure of the system remains constant.
(5) the volume of the system remains constant.

08. Which of the curves shown in figures represents the output.
characteristic of an npn transistor?

I 1. Vi
1
VBE | B .
(1) (2) (3)
]c In
E Ve J—Lv“

@) (%)

C

09. If the mass of a radioactive sample is doubled, which of the
following is correct, regarding its activity and its half-life.

Activity Half-life
(1) Increases »"  Increases
(2) Increases Decreases
(3) Increases Remains the same
(4) Remains the same Remains the same -
(5) Remains the same Decreases
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10,

12,

13.

14.

15.

A metal plate is illuminated with a beam of light of a certan
frequency. Which of the following determines whether the
electrons are emitted or not from the metal surface?

(1) The intensity of the light.

(2) The length of the time of exposure to the light.

(3) The surface area of the plate.

(4) The type of the metal,

(5) The speed of the incident photons.

Consider the following statements made regarding the speed of

sound in air.

(A)Speed increases with the increase of pressure when the
temperature is kept constant.

(B) Speed increases with the increase of temperature and
humidity,

(C) Speed decreases with the increase of density when the
temperature is kept constant.

Of the abov statements

(1) only (A) is true. (2) only (B) is true.

(3) only (C) is true. (4) only (A) and (B) are true.

(5) all (A), (B) and (C) are true.

Consider the following statements made regarding longitudinal

and transverse waves,

(A) Only transverse waves can undergo refraction.

(B) Both types of waves.can undergo interference and
diffraction.

(C) Both types of waves can produce beats.

Of the above statements

(1) only (A) is true

(2) only (B) is true

(3) only (A) and (B) are true

(4) only (B) and (C) are true

(5) all (A), (B) and (C) are true

A broad beam of parallel light is to be converted to a narrow
beam of parallel light. This can be achieved with

(A) two convex lenses.

(B) two concave lenses.

(C) a convex lens and a concave lens.

Of the above statements

(1) only (A) is true

(3) only (A) and (B) are true
(5)all (A), (B) and (C) are true

(2) only (C) is true.
(4) only (A) and (C) are true

Identical laminae cut into the form of the letter E are pivoted
vertically at X. If G is the centre of gravity of the laminae, which
of the states shown in the figure are at stable equilibrium
Positions?

(A) (B) ©) (D)
(1) (A) and (C) only. (2) (A) and (B) only
(3) (C) and (D) only. (4) (B), (C) and (D) only

(5) (A), (C) and (D) only.

Which of the following statements is correct with regard to the
angle of deviation (d) of a monochromatic ray of light, produced
by a glass prism. o
(1) d is independent of lh!: angle of |nc|an:?e.
(2) d always increases with the angle of fnqdencc.

3) d always decreascs with the angle of incidence.

16.

20.

21.

(4) d has a minimum value and it is independent of the angle of
prism. .

(5) d has a minimum value which is dependent on the angle of
prism.

Which of the following images cannot be formed by a concave

mirror of focal length ? ‘

(1) Real inverted image larger than the object.

(2) Virtual erectimage larger than the ob:icct.

(3) Inverted image larger than the object, and formed at a
distance more than 2f.

(4) Inverted image having same size as the object.

(5) Inverted image smaller than the boject, and formed at a
distance more that 2/,

. A circular hole is made in a steel sheet of linear expansivity

1.2 x 10%C"". When the temperature of the sheet is raised by
100°C the arca of the hole.

(1) is increased by a fraction of 2.4 x 10

(2) is decreased by a fraction of 2.4 x 10°

(3) is increased by a fracton of 1.2 x 107

(4) is decreased by a fracton of 1.2 x 107

(5) remains unchanged.

. Three identical straight metal wires are subjected to the

following changes separately

(A)the length is increased by stretching.

(B) the temperature is increased.

(C) the wire is coiled into a solenoid.
Which of the above will cause an increase in the resistance
of the wire?

(1) (A) only

(4) (A) and (B) only

(2) (B) only (3) (C) only
(5) all (A), (B) and (C)

. An electric water heater has to supply hot water at 40°C at a

constant rate of 1kg s”' from water at 30 "C. If the heat loss to
surroundings is neglected, the minimum power of the heating
element of the heater should be (specific heat capacity of water
is 4200Jkg" "C)
(1)42x10°W
(4) 1L.Ex 10°'W

(2)42x 100 W
(H1.8x10°W

MH.2x10'W

Two containers A and B of volumes ¥ and 2V respectively, are
connected by a narrow tube via a tap as shown in the figure.
Initially, the tap is closed and A and B, each contains n moles of
an ideal gas at same temperature. When the tap is opened and
the steady state is reached the number of gas moles remaining in
Ais

A B

(8] 131 (2) 121 (3}-2311 (4}-3:1& (5)n

The second input of the gates shown in the diagram are
connected to binary 1.

Of the gates, performances are identical only is

R
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22,

23,

24,

| — (S) K
) D>
' (T)
(DPand Q (2)Qand R (3)Rand 8§
(4)Sand T (5)Pand T

In the circuit shown, the charges on the 1uF and 5puF capacitors

are respectively. AW —
(1) 15 uC, 75 uC ..I.r 5Q
L5y = 1HF § 10 —=5uF
Q
50

(2) 15 uC, 50 puC
(3) 15 uC, 25 uC
(4) 5 uC, 50 uC
(5) 5 uC. 10 uC

Figure shows three conducting spheres of radii R, R, and R,
(R, <R, <R,) each carrying a charge Q.

If the electric field intensities at points 4, B and C at a distance
R from the centre of each sphere are E,, E, and E_ respectively,
then

& & (&

()E, > E, > E, 2)E, E,
: E E
G)E, <E, < E, (4}£=_n,_r
£ E E R, R, R,
The battery in the given circuit has I > 4
negligible internal resistance. The Ay

o E
potential variation around the circuit D
when the switch is open. is best By, C

represented by

v
vt
DE F Y
(1) (2)
! 3
»
v_a B C D
E F _
0 - > .
A BCD
|\ 4)
v.
D
L] E T -
(5

25,

26.

27.

28.

29.

A defective eye of a person has a near point at 0.5m. The
magnitude of the power of the lens that the person has to use in
order to bring the near point to 0.25m is
(1) 2 diopters (2) 1 diopter.

(4) 0.75 diopters (5) 2.5 diopters.

(3) 0.5 dioters.

Consider the following statements.

(A)If the kinctic energy of a particle is constant with time, its
momentum should also be constant with time.

(B) If the momentum of a particle is constant with time, its
kinctic energy should also be constant with time.

(C) If the momentum of a particle varies lincarly with time, its
kinetc energy should also vary linearly with time.
Of the above statements

(1) only (A) is truc.

(3) only (C) is true.

(5) only (A) and (C) are true.

(2) only (B) is true.
(4) only (A) and (B) are true.

A beaker contains two immiscible liquids having densities d,
and d,. Three spheres A, B, C made of materials of dcnsmes
d, dg and d,. respectively, are released from the bottom of the

beaker. lfd<d<a' <d,<d,

(1) sphere C will reach the surface XY and come to rest.

(2) all spheres will reach the surface XY and come to rest.

(3) none of the spheres will move up.

(4) spheres A and B will reach the surface X} and come to rest.
{5) sphere C will stay at the bottom

A e R R a R EEs
-..--‘---l..---Anq-.‘-‘.‘.‘q-....- 2
""-r--l-.------ 'y
- s . &A‘-‘-‘-“

Figure shows an underground cave with two small openings at

A and B. A wind is blowing over the cave. Pressures and

velocities of air at A and Bare P,, V, and Py, V, respectively.

Which of the following statements is true?

(1) V,> V,, and P > P, therefore air circulated from 4 to B
through the cave.

(2)v,<V,and P, >P
through the cave.

(3)V,<V,and P, <P
through the cave.

(4) V, >V, and P, <Py, therfore air circulates from B to 4
through the cave.

(5) P, and P are the same and therefore air does not circulate

through the cave.
-

o therefore air circulates from 4 to B

g therefore air circulates from B to 4

A toy car connected to a fixed point by an elastic
string as shown in figure, travels in a horizontal
circle of radius 2r. The initial unstretched length
of the elastic string is ». The period of rotation of
the car is T. The car is then speeded up until it is
moving in a circle of radius 3r. If the stripg obeys
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Hooke's law, and resistive forces are negligible, the new period
of rotation of the car will be

nfr o ot of of
30, <1 < 1>  Two uniform rods 4 and B
| ! having same dimensions but
| S ] mabe of different materials
I

3l

32.

33.

34,

of densities d, and d rotate
as shown in the figure. If

>——--

4

the rotational kinetic
energies of the rods are same, then the ratio,
Angular momentum of A . _.
Angular momentum of B gy
2 1 3
d d dy |2 dy |2
A A A ‘A
o al ofu] ofaf o]
@3y | dg dp

. A string is stretched between two fixed supports. It is observed

to have two consecutive resonant frequencies at 300Hz and
400Hz. The lowest resonant frequency of the string is

(1)50 Hz (2)100 Hz (3)150 Hz
(4) 200 Hz (5)300 Hz
Which of the following is a possible path of a ray of light through

a glass prism placed in air?

L2 £
A D

An astronomical telescope is in normal adjustment. The
diameter of the incident light beam falling on the objective is d.
If the angular magnification of the telescope is m the diameter of
the emerged beam is

M4 @dim Edm+n @A G4

/ \
! o | —N,

N

Tow strings (4 and B) having equal lengths (/) and equal cross
sectional areas but different densities (d, and d,,) are connected
together, and the composite string is stretched across fixed walls
as shown in the figure.

Two pulses simultancously sent along 4 and B from the two
ends X and Y at r= 0 are found to pass through the centre O of
the string at times ¢, and 1. If d, = 44, then.

My =}, @y=h,
(ORS =N, )t =&,

O =1,

35. A train moving along a straight track at a velocity of 30ms-

36.

37.

=mits a sound of frequency 600Hz. If the speed of sound in air
is 330ms”, the wavelength of the sound propagated forward
along the track will be

(1) 30cm (2)40cm (3)45cm  (4) 50cm  (5) 55¢m

Net flux through the closed surface S in the diagram can be
reversed by S
(1) Changing the +3q to +4q.
(2) Changing the +4q to +3q.
(3) Changing the -5q to - 7q.
(4) Changing the +3qto +1q.
(5) Changing the +4q to +1q.

Two identical thin metal'cans 4 and B containing equal amounts
of water are heated using two identical domestic electrical
heaters. As shown in the figure, the cans 4 and B are kepton a
large metal block (M) and a large wooden block ()
respectively. Which of the following curves best represents the
variation of temperature (0) of water in A and B with time (1)?

4 gt

AR
L) ,l‘r‘rﬁ'\‘ LAATA PRt
N R

f': "‘:?\ :n- :,\"
AR AR AR
0

&

100

(2) (3)

=]

100 AR

4) (5)

38. Consider the following statements carefully.

(A)Constant volume gas thermometer is not suitable for
measuring rapidly changing temperatures because it is not
an accurate thermometer.

(B) Thermocouple is suitable for measuring rapidly changing

39.

_are 30 °C and 80% respectively.

temperatures because its heat capacity is large.

(C) Mercury-in-glass thermometer is not suitable for measuing
rapidly changing temperatures because its heat capacity is
very small.

Of the above statements

(1) only (A) is true.

(2) only (B) is true.

(3) only (B) and (C) are true.

(4) only (A) and (B) are true.

(5) all (A), (B) and (C) are false.

Consider the following. statements made about the space just
above a small block of ice placed in still air at a school
laboratory, where room temperature and the relative humidity

2003 (Adv.Level) Physics 1
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(A) Absolute humidity of air in the space just above the ice
block is higher than the absolute humidity of air away from
the block.

(B) Relative humidity of air in the space just above the ice
block is higher than the relative humidity of air away from
the block.

(C) Air in the space just above the ice block is drier than the air
away from the block.

Of the above statements

(1) only (A) is true. (2) only (A) and (B) are true.

(3) only (B) and (C) are true. (4) only (A) and (C) are true.

(5) all (A), (B) and (C) are true.

40. Two blocks A and B initially dt 80 °C and room temperature
(30 °C) respectively are hung from insulated strings in an

evacuated and conducting enclosure which is at room

temperature. The enclosure is insulated from outside. Which of
the following statrments is correct prior to the system being

v

v v
"" -

Oll—h vllh 0 h

m N 7 ARG
\' v
J—/- +h V— * h
0 0 H

(4) R (5)

45. Consider a situation where weights w are placed on vertical rods
of radii , 2r, 3r, and 4r respectively and made of same material
as shown in the figure. If the rods have the same length, and not
attained the proportional limit, variation of the compression

(Al) with radius (r) is best represented by

reached equlilbrium?

(1) Temperatures of 4, B and the enclosure remain unchanged.

(2) Enclosure remains at room temperature but the
temperatures of 4 and B change.

(3) Temperatures of the enclosure and the block B increase, but
that of block 4 decreases.

(4) Temperature of the enclosure increases but that of a and B
remain unchanged.

(5) Temperatures of 4 and B decrease but that of enclosure
increases.

4

. A solid metal sphere of radius a carrying a charge +0, is placed
" concentrically inside an isolated spherical metal shell of radius
" b as shown in the figure. The electric potential of the s~lid

sphere is

1
e $ O5c Q[T‘ -!.-]

(3)0 (4) 'H;_eu L+4

1
Oz F
42. The mass of Mars is 0.1 times that of Earth. The distance

between the Sun and Mars is 1.5 times the distance between
Sun and Earth. The ratio

Gravitational force of attraction between the Sun and Mars .
Gravitational force of attraction between the Sun and Earth

M1 @ds oy @& (5032

43, Asix-legged insect stands on the surface of water. The radius of
each circular flat foot is 2 x 10 m. The maximum weight of the
insect that can be supported by the water surface is (surface
tension of water is 7 x 107N m"')

46. Two boys of identical masses are standing on two identical
trolleys A and B which are at rest on a frictionless horizontal
surface. The boy on trolley A then throws a ball of mass m
horizontally with velocity V with respect to the earth and the
boy on trolley B catches it. If the mass of a trolley with a boy is
M, the respective final velocities of trolleys 4 and B are.

(1)8.80x10°N (2)528x10*N

(3)5.28x 10°N
(4)880x 10°N  (5)2.00x 10*N

Vv mV
“):ﬁ}’. w (Z)T:H.Lma“d M+m
o =
(5)-VandV

44. A small rain drop releases from a cloud at a height /f above the
earth surface. The variation of the speed (v) of the rain drop
with height h from the earth surface is best represented by
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Fig. A shows the balanced position of a light rod carrying an
object X and a mass M. fig. B shows the balanced position of the
same system when X is immersed in water. If density of water is
d, the density of the material made of X is given by

m_L 4 oks o _L a4
{Ll 2 Lz) Lz (LI x Ll)
@ L-L)g (5) ‘t‘“
L

1 1

48. Three masses A, B and C are hanging from horizontal crossbars
as shown in the figure. Each crossbar has negligible mass. If 4
has mass 6kg. the masses of B and C repectively are.

lgliiiddda
4 XM I Y=

+— 3y —>

(1)1.0kg: 1.0kg (2)1.5kg:05kg (3)3.0kg; 1.0ke
(4)05kg:1.5kg (5)1.5kg: 1.0kg

49. In which of velocity (v) - time (¢) graphs shown below would

the average velocity over the entire period between 1, and t, be
equal to the average of the two velocities at the ends 4 and B of
the interval?

%
B A
| | [ |
i 1 :\/:
A | | | |
i % [ | 1
L b L l» 1 -
t t J 1 1 1 [
[ 1 ! 2
(n (2) (3)
s
. B
1 ] 1
t _t;’ t

4)

50. Motion of a simple pendulum of length L and
period T is interru by an object placed at
X, where AX = 2 L as shown in the figure,
When the pcndul%m is at rest the object at
X just touches the string. The period of the
resultant pendulum is given by.

mT (z)ﬁ-
+

51

52.

53.

54.

When an object is placed 10cm from a lens its image is formeq
10 cm behind the object. The focal length and the type of the
lens respectively are
(1) 6.7 cm, concave
(3) 10.0 cm, concave
(5)20.0 cm, convex

I I L7
) “® ©\P

The figure shows three loops 4, B and C cornsisting of
concentric circular arcs (either half or quarter-circles of radii
r, 2r and 3r). The loops carry the same current I. If the magnetic
flux densities produced at O by each loop is B,, B, and B,
respectively, then

()B, > B, > B,
(3)B, >B, >B,
(5)B, =B, > B

(2) 6.7 cm, convex
(4) 10.0 cm, convex

(2) B, =B,
(4) B, < B,

B,
By

<

The diameter of a current carrying wire decreases as shown in
figure, and the current flows through the wire from left to right.
Consider the following statements.

(A) Current decreases along the wire.

(B) Potential drop per unit length incerases along the wire.

(C) Magnetic flux density on the surface of the wire due to the
current decrases along the wire.

Of the above statements

(1) only (A) is true, (2) only (B) is true.

(3) only (C) is true. (4) only (B) and (C) are true.

(5)all (A), (B) and (C) are false.

The battery in the circuit has no interanl resistance. The values
of V, 1 and R respectively, are
(1)20V, 1 Aand10Q

(2)20V, 1A and 20Q 200|] R|| s0 -y

(340 V, 1 A and 20Q

(4)40 V, 2 A and 20Q

(5)40 V, 2 A and 40Q 1 8A 11A

55. ) J

X X I Y

o _,.@.J E .
G o

In figure shown, X is a resistor and Y is a torch bulb. When
I, =1,=2mA, V, =V, = 0.3V. When I, = I, = 40mA the
filament of the bulb glows. Then the possible voltmeter
readings are

(1)V, = 60V.andV, = 3.0V,
(2)V, = 60V.and V| = 60 V.
(3) V), = 60V.and V = 9.0V,
@) Vy =30V.and V! = 9.0V
(5)Vy =3.0V.and V! = 60V.

Cold
D)

Hot
(C)
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A, B. C and D are four cups of same size. A and 8 have rough
black surfaces and C and D have smooth shining surfaces,

A and C are filled with hot tea at $0 °C and 8 and D are filled with
cold tea at 10°C, If the room temperature is J0°C which of the
following is true?

(1) A cools faster than C, and B warms faster than D

(2) A cools slower than C, and B warms faster than D

(3) 4 and C cool at the same rate, and B warms faster than D
(#) A cools slower than C, and B warms slower than D

(5) A cools faster than € and B warms slower than

57. 1 - V' characteristic of the silicon diodes shown in circuit (A) is
givenin figure (B). 6V cell has negligible internal resistance. Of
1. 1, and I, the maximum and the minimum currents
respectively, are

I)
]! 11
R IR
Wﬂr
-i 1001 2 3
(A)

(DL and I
@) Land 1

(2) 1, and 1,

: (3) 1 and 1,
(5) 1, and 1,

58. A multi-scale voltmeter arrangement giving full-scale readings of
1V, 10V and 100V for the three settings of the switch s shown
in the figure. The galvanometer G gives a full-scale detlection for
a current of 1mA and has a negligible resistance. The values of
R, R, and R, respectively are

R
(1) 1k 1 kQ. 1kQ '
(2) 1 kL 10kQ, 100kQ g
(3) 1 k€. 9kQ, 99 kQ :
(4) 1 k€L 9 kQ, 90 kQ
(5) 1 kQ. 100 kQ. 1000 kQ R+

59. An object carrying a positive charge
slides down a long inclined rough plane :
from rest. A uniform magnetic field is 2
acting as shown in the figure. :
The variation of the velocity v of the
object with time t is best represented
by .

v v v
l |
%4»1 0 —t1 0 >

m 2) L)

v
[
+ | 00 >
(4) (5)

60. A circular conducting loop movesata ¥
constant velocity through two regions ——~§:
consisting of magnetic fields. The c ¢
magnetic fields in the two regions are
uniform and have the same magnitude
but acting in opposite directions as shown in the figure. The
induced e m.f. (E) in the loop varies with time (1) as

%U“'%v“”w o

(N (2) (3)
E

4) (5)
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