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For questions 1. and 2.

The figure shows the velocity-time graph of a racing car traveling along a straight road.
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1. What physical quantity does the area of the shaded region represent?
A. energy B. momentum

C. acceleration D. displacement
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2. Which of the following statements is/are incorrect?
(1) The car changes its direction of travel at t =t;.
(2) The car is farthest away from the starting point at t = t,.

(3) The car returns to its starting point at t = t,.

A. (1)and (2) only B. (1) and (3) only
C. (2)and (3) only D. (1),(2)and (3)
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A broken-down car of mass 2000 kg is pulled by a truck and moves at a constant velocity 5 m
s”' along a horizontal road. It is known that the frictional force acting on the car is 200 N.
Find the tension in the cable connecting the truck and the car.
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A. ON B. 200N C. 10000 N
D. 10500 N
4.

Two objects of different masses are released from rest at the same height. Assume air
resistance is negligible. Which of the following statements is/are correct?

(1) A smaller gravitational force is acting on the object with smaller mass.

(2) They take different time to reach the ground.

(3) They have equal velocities when they reach the ground.

A. (1)only B. (2)only C. (1)and (3) only
D. (1),(2)and (3)
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For questions 5. and 6

Two blocks A and B are connected by a light string passing over a smooth pulley as shown
below. The mass of A is greater than that of B. The blocks are released from rest.
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5. Which of the following pairs of physical quantities are equal while the blocks are in

motion?

A. the speeds of the blocks

B. the accelerations of the blocks

C. the resultant forces acting on the blocks

D. the forces exerted by the string on the blocks
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6. Which of the following pairs of forces is an action and reaction pair?

A. The force exerted by the stringon A and The force exerted by string on B
B. The force exerted by the stringon B and The force exerted by B on the string
C. The gravitational force exerted on A and The force exerted by A on the

horizontal surface

D. The gravitational force exerted on B and The force exerted by the string on B
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The above diagram shows a hand lifting a block vertically upwards with uniform
acceleration.
Let F; be the force acting on the block by the hand,
F, be the force acting on the hand by the block,
F; be the gravitational force acting on the block.
Which of the following correctly describes the relation between the magnitudes of the

forces?
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A. Fi=F>F
B. Fi=F>F;
C. Fi>F,=F;
D. Fi>F,>F;
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A pendulum bob is suspended by a light inextensible string. The bob is released from rest at
a point X as shown above. When the bob reaches the lowest point Y, the string hits a fixed pin.
Which of the following statements is/are correct?

(1) The kinetic energy of the bob at X is equal to zero.

(2) The highest level that the bob can reach is the level of the pin.

(3) The work done by the tension of the string is zero throughout the motion.

A. (2)only
B. (3)only
C. (1)and (2) only
D. (1)and (3) only
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9.
A block is pulled along a horizontal bench at a constant velocity of 10 m s™' by a force of 10
N. What is the work done against friction in 5 seconds?
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A. 500)J
B. 200J
C. 501J
D. 1257
10.

A trolley runs down a friction-compensated runway as shown above. Which of the following

statements is wrong?

The kinetic energy of the trolley increases with time.
The potential energy of the trolley decreases with time.

The sum of kinetic and potential energies of the trolley decreases.
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The frictional force acting on the trolley is not zero.
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The above graph shows the variation of the kinetic energy E of an object with the square of

its velocity v>. What is the momentum of the object when it is moving at a velocity 5 m s™'?

A. 4kgms’

B. 8kgms’

C. 40kgms™

D. It cannot be determined since the mass of the object is not given.
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A. 4kgms’

B. 8kgms’

C. 40kgms™

D. [l HBEPIRAVTTE o R T

12. Which of the following quantities is not a vector?

A. Acceleration B. Momentum C. Weight

D. Power
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13. A car A of mass 100 kg moves with a speed of 20 m s™' and makes a head-on collision
with a car B of mass 300 kg, which was moving with a speed of 5 m s™' in the opposite
direction before the collision. If the two cars stick together after the collision, find their

common velocity immediately after the collision.

1.25 m s~ along the original direction of A
1.25 m s~ along the original direction of B

8.75 ms ' along the original direction of A

Cawp

8.75ms ' along the original direction of B

~ E;ﬁ@‘rﬁ't» 100 kg ~ Sk £% 20 m s~ IVAF I AP ERHETE] }300kg‘3f*:’ﬁ5fﬂ«[‘)i@*5m
'jﬁiﬂjBﬁll’ﬂEEEﬁﬁ B o —E[Eﬁ“:}_ﬁ |¢47\]x IE‘FFH = E[ ) (Tj\ﬂ, IFH M —“&Eﬁf""—‘fg FU [ﬁjlﬁl@ 3

r'f125m s*li'F“,Agfwa« e
I'f125m s*li'F‘,Bgaq;w« [
/ 7=
J |

o0 >

Il 8.75 msfli'F‘,AF[fﬂFﬂé% IFilf
I'} 875 m sfli'F‘,BF[fﬂFﬂéﬂJ UGS

14. A hot potato wrapped by shiny aluminium foil. By what means can the foil help
reducing the rate of energy lost from the potato to the surrounding?

(1) conduction

(2) convection

(3) radiation

A. (2)only
B. (3)only
C. (1)and (2) only
D. (1)and (3) only
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15. Water is used as a coolant in motor car engines because
water has a low specific heat capacity.

A

B. water has a high specific heat capacity.

C. water has a low specific latent heat of vaporisation.
D

water has a high specific latent heat of vaporisation.
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16. A cup of liquid P and a cup of liquid Q of equal mass are heated at the same rate. It is
found that the temperature of P is rising at a rate slower than that of Q. Which of the
following deductions is/are correct?

(1) P has a higher specific latent heat of fusion than Q.

(2) P has a higher boiling point than Q.

(3) P has a higher specific heat capacity than Q.

A. (1)only
B. (3)only
C. (1)and (2) only
D. (2)and (3) only
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17.
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The figure above shows the cooling curve of a substance which is initially in the liquid state.
The temperature of the substance remains unchanged during the period AB. Which of the
following statements about the substance during the period AB is/are correct?

(1) The substance is losing energy to the surroundings.

(2) Latent heat is released by the substance.

(3) The average potential energy of the molecules of the substance is increasing.

A. (1)only
B. (2)only
C. (1)and (2) only
D. (2)and (3) only
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18. A cup of tea is of mass 0.3 kg and temperature 50°C. If the specific heat capacity of the
tea is 4000 J kg™' K, find the minimum amount of ice at 0°C that should be added to the tea
in order to lower its temperature to 0°C.

(Note:  Specific latent heat of fusion of ice = 3.34 x 10° J kg™".)

FAFRFTTE £ 0.3 kg - JH17E £ 50°C « R APV EIEE 4000 Tke KT o | RUKHAT R
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A. 0.18kg
B. 020kg
C. 037kg
D. 0.84kg

19. A wave source generates waves of frequency 100 Hz. How long does it take for the

wave to travel 100 m?

A. 0.1s

B. 1s

C. 1000 s

D. It cannot be determined since insufficient information is given.

PRI % ST 100 Hz 0P < SEELTEE) 100 m OSHESER % % 2

A. 0.1s

B. 1s

C. 1000
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20.

Two dippers S; and S, are connected to the same vibrator and produce identical waves in a
ripple tank. Q is a point such that $;Q —S,Q = 24, where A is the wavelength of the water
waves generated. Which of the following statements is/are correct?

(1) Constructive interference occurs at Q.

(2) A crestis always formed at Q.

(3) If the wavelength of the waves generated by the dippers is doubled, destructive

interference will occur at Q.

A. (1)only
B. (2)only
C. (1)and (3) only
D. (2)and (3) only
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21. A sonar on a ship is used to find the depth of the sea. An ultrasonic wave pulse is sent
downwards from the ship towards the sea bed. The pulse travels with a speed of 1500 m s
in sea water. If the reflected pulse is received after 0.24 s, find the depth of the sea.
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A. 180m
B. 360m
C. 480m
D. 6250 m

22. Which of the following statements about light and sound is/are not correct?
(1) Both light and sound are transverse waves.
(2) Both light and sound travel slower in air than in water.

(3) Both light and sound can undergo refraction when travelling from one medium to

another.
A. (1)only
B. (3)only
C. (1)and (2) only
D. (2)and (3) only
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23.The frequencies of two musical notes X and Y are 300 Hz and 450 Hz respectively. If X
and Y have the same amplitude, which of the following statements is/are true?

(1) Y has a higher pitch than X.

(2) The loudness of X is larger than that of Y.

(3) The speed of Y is higher than that of X.

A. (1)only
B. (3)only
C. (1)and (2) only
D. (2)and (3) only
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Peter stands 2 m in front of a plane mirror. Susan stands 4 m behind Peter as shown above.

Find the distance between Susan and the image of Peter formed by the mirror.
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25.

X-rays A |visible B microwaves
light

Part of the electromagnetic spectrum is shown above. Which of the following statements
is/are correct?

(1) A s ultra-violet and B is infra-red.

(2) The wavelength of A is longer than that of B.

(3) The speed of A in vacuum is lower than that of B.

A. (1) only
B. (3) only
C. (1)and (2) only
D. (2)and (3) only
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26.Which of the following statements is/are true?
(1) Light is a transverse wave.

(2) Light can undergo diffraction.

(3) Light transmits energy.

A. (2)only

B. (3)only

C. (1)and (2) only
D. (1),(2)and (3)
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27. An image of a big tree is formed by the surface of a pool of calm water. Which of the

following phenomena explains the formation of the image?

A. reflection

B. total internal reflection
C. refraction

D. diffraction
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28. Which of the following phenomena is/are caused by refraction of light?
(1) A metre rule appears bent when dipped in water.
(2) A swimming pool appears shallower than it really is.

(3) A spectrum is formed when white light passes through a prism.

A. (1)only

B. (3)only

C. (1)and (2) only
D. (1),(2)and (3)
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29.

1 object

prism
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A student uses two prisms to construct a periscope as shown above. Which of the following

shows the image of the object as seen by the observer?
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30.

F

In the above diagram, F, F “are the foci of the convex lens and AB is an incident ray. Which
of the following paths best represents the emergent ray?
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A. P B. Q C. R
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A small conducting sphere is suspended by an insulated thread. When a
positively charged rod is brought near the sphere, the sphere is attracted
as shown above. Which of the following is/are reasonable deduction(s)?
(1) The sphere may carry a positive charge.

(2) The sphere may carry a negative charge.

(3) The sphere may be neutral.

A. (1) only
B. (2) only
C. (1) and (2) only
D. (1) and (3) only
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32.

A resistor and a bulb are connected in parallel to a 10V battery as shown above. The reading
of the ammeter is 7 A. If the power dissipated by the resistor X is 25 W, find the power
dissipated by the resistor Y.

U — (A B TR 0V R - VHEIRICTA 3
B2 X PRIz £ 25W o SR S Y AR ok -

A, OW

B. 18W
C. 27TW
D. 45W



33.
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In the above circuit, the current delivered by the cell is . What is the current passing through
the 100 Q resistor?
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34.

Operating voltage 220 V / 50 Hz
Power 400W

The above diagram shows the label attached to a TV. Which of the following statements
is/are true when the TV is working at its rated value?

(1) The resistance of the TV is 121 Q.

(2) The TV draws a current of 5A from the mains supply.

(3) The TV consumes 1 kWh of electrical energy in 5 hours.

A. (1) only B. (2) only C. (1)and (3) only

D. (2)and (3) only
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35. One day, Donald used the following electrical appliances at home:

Appliance Rating Duration Cost of electricity
FElectric heater 220V, 2500W 45 minutes C
Television 220V, 300W 3 hours C,
Lamp 220V, 250W 7 hours Cs
Which of the following relations is correct?
o VTR IR
o i 0 I Al
Fri e 220V, 2500W 45 ;34 C
th,:ﬁﬁ 220V, 300W 31 C,
A 220V, 250W 7 Cs

TJI TV - ZERLL i 2

A. C1>C2>C3
B. C2>C1>C3
C. Cl1>C3>C2
D. C3>C2>Cl




36. Two electrical heaters X and Y are of ratings 220V, 50W’ and 220V, 100W’ respectively.
Which of the following deductions about the two heaters is/are correct?

(1) The operating resistance of X is twice that of Y.

(2) X will consume a power of 12.5 W when it is connected to a 110V mains supply.

(3) Both heaters work at their rated values when they are connected in seriestoa 440V

mains supply.

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

P R X o Y AT IED 220V 0 SOW 71 7220V 100W =~ 5l 1 iy
F“" 2N J#ﬁP—Fu » PEEERLT FEFU ?
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37. For a simple motor, which of the following changes can increase the turning effect of the
coil?

(1) using a stronger magnet

(2) reducing the resistance of the rheostat

(3) using a coil with a larger number of turns

A. (1) and (2) only B. (1) and (3) only
C. (2) and (3) only D.(1), (2) and (3)
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38.
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The above diagram shows the cross-section of three parallel wires X, Y and Z. X carries a
current flowing out of the paper and Y and Z carries a current flowing into paper. What is the

direction of the resultant force acting on Y?

A. towards the left
B. towards the right
C. upwards

D. downwards

R = [T S POEEA X Y A Z PO ER o X ORI o [ ZATY
PO A = (R Y B 5 T [ B R 2
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39. Which of the following statements about direct current (d.c.) and alternating current (a.c.)
is/are not correct?

(1) All d.c. sources produce constant voltages.

(2) The direction of current in an a.c. circuit changes with time

(3) Both d.c. and a.c. produce a heating effect in a resistor.

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

NAIE ‘%EI i éﬁﬁ W }ﬁa Jésrji PR T i 2
(D’?Eﬁﬁ f“#&ﬂw
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C. FFEMHO)

D. [IF(QHI(3)

40. Which of the following correctly shows the major energy change in the device when it is

working?

Device From To
A. A microphone sound electrical
B. A loudspeaker sound electrical
C. A dynamo electrical electrical
D. A transformer mechanical electrical

NI R R R 2 R R Y

B, Ey e i
D. IR B rf%ﬁz



41. A5V a.c. supply is stepped up to 10 V by a transformer. If the current in the primary coil

is 3 A and the power loss of the transformer is 2 W, find the current in the secondary coil.

RS VLR EREA 2 10 V o TR L 3 A @ B o)
AL L2 W R R -

A.0.04 A B.0.16 A C.0.26 A D.13A

42. Which of the following statements about long distance power transmission at high

alternating voltages are correct?

(1) Alternating voltages can be stepped up or down efficiently by transformers.

(2) For a given transmitted power, the current will be increased if a high voltage is
adopted.

(3) The power loss in the transmission cables will be reduced if a high voltage is  adopted.

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

SIE Fﬁﬁl' [l B R BT R OA5  PIRLRL Y 2
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A FUE(DAIR)
B. FUE(DAR)
C. [HEHEAB)
D. (1)~ HI(3)



43.
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The primary coil of a transformer has 2400 turns and is connected to a 200 V a.c. supply. The

secondary coil has 180 turns, which can be tapped at different points as shown above.
A ’20W, 10V’ light bulb is connected to the transformer so that it works at its rated value.
Which of the following statements is/are correct?
(1) The bulb should be connected to points PQ.
(2) The current through the bulb is 2 A.
(3) If the efficiency of the transformer is 80%, the current in the primary coil is
0.125 A.

A. (1) only B. (2) only C. (1) and (3) only
D. (2) and (3) only
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44.
A radioactive isotope *3 X undergoes a series of decay processes to form a daughter

nuclide *5)Y . How many a-particles and S-particles have been emitted in this decay process?

No. of a-particles No. of B-particles
A. 4 6
B. 4 7
C. 4 8
D. 6 4
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45.

W—— £y 257

A radioactive nuclide W decays to a nuclide Z by emitting one a- and two S~ particles as
shown above. Which of the following statements about nuclides W, X, Y and Z is/are correct?
(1) WandY are isotopes.

(2) Y has the greatest atomic number.

(3) W has the greatest mass number.

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