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Scction I 6.
(Thirty five questions)
Questions: 1- 35
Direction: Each of the thirty five questions or
incomplete statements in this section is followed
by four suggested answers. Select the best
answer in each case.

1. Which of the following are both base units in
the S.1. system of units?

The heating element of an electric kettle has a
resistance of 30.0 Q. The kettle is connected
to an a.c. power supply of root mean square
voltage 230 V. The peak value of the current
is:

A TTA
B 108A
C 54A
D 152A

A ampere and metre 7.
B coulomb and second

C voltand kilogram

D ohm and kelvin

2. Select the sets of quantities that both have the
same units

A Electrical resistivity and thermal
resistivity.

B Work function and Planck’s constant

C Pressure and the Young’s modulus

D Energy and rate of change of
momentum

3. A particle oscillates with undamped simple
harmonic motion. Which one of the following

An Earth satellite of mass n revolves at a
height / from the surface of the Earth. If Riis
the Earth's radius and g is the acceleration
due to gravity at the surface of the Earth, then
the velocity of the satellite is given by:

gR_

R+h

9R?

B. R+h

2gR*
R+h

gr
. R+h

statements about the acceleration of the 8
oscillating particle is true?
A It is least when the speed is greatest.

B It is always in the opposite direction to
its velocity
C It is proportional to the frequency.

It decreases as the potential energy
increases

A container is filled with a sample of an ideal
gas at a pressure of 1.5 atm. The gas is
compressed isothermally to one-fourth of its
original volume. What is the new pressure of
the gas in atmospheres?

A 3
B 1
C 4
D 6

4, Which of the followmg waves CANNOT be
polarised?
A Radio waves
B Ultrasonic waves
C A horizontal string plucked vertically in
the middle
D Ultraviolet radiation

“ 5 A typical fission reaction in a nuclear reactor
is represented:

230+ in— $2Kr + *iiBa+ N(§n)

It is observed that light of wavelength 430
nm just begins to emit photoelectrons from a
surface. What is the quantum prediction if the
wavelength of the incident light is changed to
440 nm?
A. The photocurrent increases immediately
B. There will be a change in the photo
current

C. The photocurrent decreases immediately
D. No photocurrent is observed

The value of N is :

o OQw>
WLy W

Which of the following is an application of the
Doppler shift ?
A Determmmg the frequency of a tuning
fork
B Producing line emission spectra
C Determination of wavelength of sound
produced by turning fork.

D Detecting cars moving at high speed on
highways.
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11. The fundamental note produced by a closed 14. Wave — particle duality with respect to
pipe in a piano is 128 Hz. What is the wave electrons, means that :
length of its first overtone ? A. Electrons are tiny packages of energy that are
A 072m charged
B 052m B. Electrons behave both as particles and as
C 52nm waves
D 72m C. Electrons have a dual property
12. The state of anideal gas was changed threc b Elgetron(itizaction isipossigie
times at three different temperatures. Figure | —— e
represents three different isothermal curves. I5. A radioactive source is placed 2.0 cm from a
Which of the following is true about the detector. The count rate decreases slightly il a
temperature of the gas? sheet of paper is inserted between the source
T T and the detector. It is reduced tothe
S S . background radiation level if the sheet of
SERAS I" LaRaEE &l .

P HGE = paper is replaced by a 1.0.em thick sheet of
XT . aluminium. What form (s) of radiation does
\ ' A n this source emit?

e r\\ NN A. Alpha radiation only
-t ’ B. Beta and gamma radiation
] C. Alpha and beta radiation
] - v D. Gamma radiation only
Tl Figure 1 Y -
16. A gas molecule of mass m moving with
A T>TeTs vFIocit)' u co]li'dcs at right angles with the
B Ty>To< Ty 51d‘c. ofa container and rc:'bounds clastically.
Which one of the following statements
C Ti<T<T; congerning the motion of the molecule is
D Ti<To<Th NOT correct?
13. A mass M is attached to a spring X, as A. ?;]fecr:gange in kinetic energy of the molecule

shown in Figure 2 (a). It is then displaced

downwards and released so that it oscillates

with a period T. If an identical spring is

connected to it in series as shown in figure
2(b) and the same mass M is attached to it,
what is the new period? -

B. The magnitude of the change in momentum
¢! the molecule is 2mu.

C. The force exerted by the molecule on the side
of the container is equal to the force
exerted by the container on the molecule.

D. The magnitude of the change in momentum
of the molecule is zero.

(a) X X 17. Interference fringes, produced by
(b) monochromatic light, are viewed on a screen
‘ placed a distance D from a double slit system
=X

with slit separation s. The distance between
the centres of two adjacent fringes (the fringe
separation) is w. If both s and D are doubled,
what will be the new fringe separation?

Figure 2 A w/4
B w
C 2w
T/2 D w2

T/V2

V2
2T

o0 >
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18. A 1F capacitor is charged using a constant 22. Which.ofthe followipg statements is correct
current of 10 pA for 20 s. What is the energy according to T\‘Jewlorf s first law of motion?
finally storced by the capacitor? A. an object in motion eventually comes to a
A 2x107) halt;
B 2x107)J B. ifan object at rest is acted upon by a
C 4x10%J force, it must move.
D 4x10%) C. an object in motion moves in a parabolic
S = . trajectory unless acted upon by a net
19. An ammeter of full scale deflection 5.00 mA fistoe: :
is being used 10'I'CZld a current of size 5.00 A. D. an object at rest remains at rest unless |
This can be a.clnc:‘vcd py: - _ acted upon by a net force.
A. connecting it series with a resistance of
980.00 ©Q .
B. connecting it in parallel with a
resistance 0of 49.95 Q 23.  The value of X for which the galyanomcler in
C. connecting it in parallel with a figure 4 shows a null deflectionis:
resistance of 0.49 Q ——— ———
D. connecting it in parallel with a A 6.0hms
resistance of 0.02 Q
4 ohms 3 ohms
- — S —
20. A 33T h nucleus decays by first emitting an
alpha particle. It later decays by emitting two I le
beta (87) particles. The resultant nucleus is: Figure 4 |I'1|
A | 3% A 1Q
B | 233X B 40
C | %28 C 8Q
D | 228x D 45Q
21. As the angle € is increased, the coefficient of 24. An object weighs 100.0 N on the surface of
friction between the bottom surface of the the earth, the radius of which is R. If the
block and the surface of the incline in figure object is raised through a distance R above
3 will: the surface of the earth, it will weigh:
A 250N
B 500N
C 200N
D 20N
25. For polymeric solids which of the following
5 statements is true:
VT aaay & ey I A. Thermoplas'fics have cross bands '
Figure 3 between the:g’ molecules
A. decrease and the object will not slip down the e Therlmoplastlc polymers can be used in
¢ ) p making car tyres
Blane C. Thermoplastic pol h 1]
B. increase and-the object may slip down the ) | =P | polyluers, iave s sma
Slhes § lysterisis loop. ‘
: . . D. Thermosetting polymers can be used in
C. remain the same but the object may slip o .
f——— making frying pan handles
R, “QgaypFind the object will slip downwards. 26. A hollow plastic ball and a solid metal ball all

2020/0780/1/C/MCQ

of the same external radius are both released
from rest in a vacuum chamber. After falling
for one minute, they will have the same;
kinetic energy;

inertia;

speed;

change in momentum.

Cow>
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27, A physics sludqnl places an object 6.0 ¢cm 31. A small vibrating object on the surface of a
from\slwtn_vc“rgmg Icnls odf fot;_nlI length 9.0 ripple tank produces wares of frequency 20
cm. What is the magnitude of the Hz and speed 60 cm s, If the source S is
magnification of the image produced? moving to the right as
A 06 shown figure 6, with a speed of 20 cm 571,
B 18 what frequency would an observer at point C
Cc 20 hear?
D 3.0 Figure 6
28. A single circular loop of wire in the plane of
the page is perpendicular to a uniform
magnetic ficld B, dirccted out of the page as
shown above. If the magnitude of 2
the magnetic ficld is decreasing, then the
induced current in the wire is:
© 0 o0
A 6.7Hz
OO B8 B 133Hz
o \e o o C 30Hz
D 60 Hz
© 0 0 © - =
Fi s 32. Which of the following is correct?
i A. Itis NOT possible for a body to be at
A. directed upwards out of the paper; rest and yet have an acceleration.
B. counter clo_ckwlsc around the loop; B." A change in the velocity of an object
C. antlclogkw:se round the loop; implies a change in its speed.
D. clockwise round the loop. C. Itispossible for the speed of a body to
change without the body accelerating.
29. Which of the following statements describes D. A body can be accelerating in a
an electric generator? direction opposite to that of its velocity.
A. Electric potential in a rotating coil of a :
wire creates a temporal magnet 33, A:_1 lmpuls_e of IOO_N s ifs applied to an object. If
B. A coil of wire is rotated through a strong this same impulse is delivered over a longer
magnetic field to produce an electric time interval: _
current A. the force involved will be decreased;
C. An electrical current causes a coil of wire B.  the force involved will be mclreaset_i;
fo rotate in a masnetic field C. the momentum transferred will be increased;
S ' D. th ment i ‘
D. Forces from a permanent magnet.allow a d ei::z?se d rasterred will be
coil of wire to rotate '
30 2 o ofan ddl i afonk of 34, A composite rod is made of two materials X
: Sample o an IGgHT gaSg@ln ggank o and Y and its two ends are maintained at
constant volume: The sample gains heat 100 0(} and 0°C respectively, as shown in
energy and its temperature changes from 300 figure 7 ’
K to 900 K. If v, isthe average speed of the ’
gas molecules 0 i
before absorption of heat and v, the average 100°C 0c

speed after absorption of heat, what is the
ratio v, /v, ?

A 32
B 3
& 2
D 13

2020/0780/1/C/MCQ

-+ -+

ix =25.0 cn; )

y= 75.0cm
Figure 7
If the composite rod is well lagged, what is

the ratio of the conductivity of y to that of x?
1

TOw»
_—N

2
:1
.1
4
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35.

A diffraction grating has 500 lines per
millimetre and is illuminated normally by
monochromatic light of wavelength 600 nm.
The total number of images seen on both
sides of the normal including
the central image is:

A S

B 10

c 7

D 8

SECTION I1 i’lm; questions)

Multiple Selection

Questions 36 - 45
Directions: FFor each group of questions
below ONE or TWO of the responses given
is/are correct. Choose.

A. If 1 and 2 are correct
B. If 2 and 3 are correct
C. If 1 only is correct
D. If 3 only is correct

Directions Summarised

A B € D

1,2 2,3 1 3
only only only only

36.

Three forces act on an object. If the object is

in translational equilibrium, which of the

following must be true?

1) The vector sum of the 3 forces mustbe
equal to zero;

2) the magnitudes of the 3 forces must be
equal;

3) allthe 3 forces must be actingat the
same point.

37.

Which of the following experiments is an

evidence that electrons exhibit'wave

properties?

1) The Electrons are negatively charged..

2) J.J Thomson’s measurement of the
charge to mass ratio of the electron.

3)Davisson and Germer’s electron
diffraction experiment

38.

2020/0780/1/C/MCQ

Which-of the following quantities are
conserved in all nuclear reactions?

1) Electric charge

2) | Number of nuclei

3)  Number of protons

6

39.

40.

Onc end of a horizontal string is fixed to a
wall. It is then plucked transversely at a
point % way from the wall, as shown

- |7
1]

-~

i Figure 8

Which of the following refers to the correet

property of the wave after it reflects off the

wall?

1) It has a greater speed after iteflects on
the wall;

2) It has a greater frequency after it reflects
off the wall;

3) The reflected pulsewill be a trough.

A train with a long steel axle is moving

castwards. Which of the following statements

is / are true about this train?

1) Anemfis induced across the axle, which
is proportional to the velocity of the train;

2). The vertical component of the earth’s
magnetic field contributes to the voltage
induced across the axle;

3) There is no induced current in the axle of
the train.

41.

A football is dropped from a height of 20 m

above the ground. It rebounds to 3/4 of its

original height. Which of the following

statements is / are true ?

1) Energy is conserved during the impact.

2) Kinetic energy is constant during the
impact.

3) The velocity with which it leaves the

ground is 3/4 the velocity with which it
hits the ground.

42.

Which of the following deductions is/are true

from Newton’s first law of motion?

1) The velocity of a body, in the absence of
a resultant force, is always zero

2) A body is always reluctant to change its
state of motion

3) A resultant force is NOT necessary to
produce a change in velocity

Go on to the next page
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43. A parallel plate capacitor connected across a : » B
battery of voltage V. if the charge on the /—\
plates of the capacitor is Q, then which of the
following statements is / are correct? . "
1) The energy stored on the plates is QV?; A . D ok
2) Ifthe energy stored in the capacitor is E, then d C 4
its capacitance € = %
3) The electric potential between the plates
increases uniformly, from the negative to the
positive plate. > —»
44, Inthe comparison of heat and clectrical. Figure 9
energy flowing along a well insulated 47.
conductor which of these is/are true? y X
1) The Pd across the ends of the conductor The repulsive force The distance
is analogous to the temperature between two between the
difference molecules molecules
between the ends of the conductor., {
2) The electric current is analogous to the 4 ’ ¥ B
rate of flow of heat
3) The electrical resistance is analogous to
the of thermal conductivity A, .
N : 4 Cx
- - ¥ s y“ D
43, A car traveling at 60 km per hour passes a
truck going at 30 km per hour that has four
times the mass of the car. Which of the
following is true?
1) The car and the truck have the same > —»
momentum and the same kinetic energy.
2) The truck has greater kinetic energy than Figure 10
the car. .
3) The car has the same kinetic energy and
half as much momentum as the truck. 48.
¥ x
The number of atoms | Time
of the stable isotope
SECTION III (five questions) of lead produced
Questions 46 - 50 from the de.cay of a
Direction: Each of the questions (46-50) has fixed quantity of
four sets of graphs A =.D. Which of the polonium
graphs in each question best fits the A 4 4
relationship between x and y? y B
46.
X
Distance travelled by | Time — > -
a cyclist that o s A D g
accelerates down a ’ y
hill, then runs at a
steady speed, before
ascending the next
hill > :
El K3
Figure 11
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49, 50.
Yy X Y X
The net force between | The distance The mcclmm;al Time
two identical point between the charges encrgy of a Sl.mp'lc '
charges moving away pendulum swinging in
from cach other a vacuum chamber
' A
) B
i A
) B
# B
X
A X
V (' ‘A [)
ﬁk .\> |
RY
) ¢ F D
> >
> 3 .
= Figure 13
FFigure 12
STOP

GO BACK AND CHECK YOUR WORK
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