There are 26 questions. Where necessary, take g = 9.81 ms”,

1. Athermometer makes use of the resistance R of a material to measure temperature. The figure below shows

how R varies with temperature T
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2/ Which of the following statements about the internal energy and temperature of two objects is/are correct?
(1) The object with larger internal energy must have a higher temperature, X
(2) The object with particles of larger average kinetic energy must have a higher temperature.

(3) When the objects are in contact, heat is transferred from the one with larger internal energy to the otlter.
A (1) only

(2) only
C (1) and (3) only
D (2)and (3) only

3. Ken boils some water with a kettle. The water is heated from 15 °C to 100 °C in 10 min. If he forgets to shut
it down, how long will it take to vaporize the water completely?
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Specific heat capacity of water = 4200 J kg™ °C"
Specific latent heat of vaporization of water = 2.26 x 10° J kg™ a8
A About 50 min

/B _/About 60 min 1
C  About 70 min

Vi mcg T

D Cannot be determined since the mass of water is not given



4. Two metal rogg
Xand Y are
put close together without touching on the same horizontal level as shown below.

Y X heat

When the right end of ¥ js heated, ¥ also
heating up X and n

(1) Conduction

becomes warm, Which of the following processes are involved in

(2)\ Convection
k(% Radiation
A (1) and (2) only
B (1)and (3) only
C () and (3) only
D (1),(2)and (3)

5. A fixed mass of an ideal gas is ncl'_(}sed in a thin wall sealed syringe. When the piston is pushed slowly,
which of the following physical quantities of the gas will change?

(1) Pressure
Ve kT,
~ (2) Temperature” PVnlla/,
| | v
3 (3) Internal energy’ P
A (1) only 7T,
(1) and (3) only

HW b

C )(2) and (3) only
D (1),(2)and 3)
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6. Two sealed glass vessels of different volume contain the same mass of air. Which of the following graphs can

4
correctly show the pressure-temperature relationships of the air in the two vessels ?
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7. /Two vessels X and ¥, which contain the same kind of ideal gas at the same temperature, are connected by g y,,
which is initially closed. The volume and pressure of the gas in the vessels are listed as follows:

Pressure / Pa Volume / m’

When the tap is opened, what will be the final pressure in the vessels if the volumes of the vessels and the

temperature of the gas are constant throughout the process?
A 312x10°Pa

B 342x10°Pa
C 350x10°Pa
D )3.65 x 10° Pa cel
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8. Aray of light travels from medium X to medium Y and total internal reflection occurs as shown.

4
medium X PA50°  ofewger

medumy !

Which of the following statements must be correct?

(1) The critical angle for the interface between medium X and medium ¥ is 40°.
(2) Light travels faster in medium Y than in meditm X.
(3) Medium Y is aifC
A @ oy
B (1) and (2) only
C (1) and (3) only
D (1),(2)and(3)
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An object is placed in front of a concave lens as shown. When the object moves away from the concave lens,
how does the image move?
The image moves towards F' and away from the lerS.
B. The image moves away from F” and towards the lens.
C. The image moves towards F and away from the lens.

D. The image moves away from F and towards the lens.
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Lens 4B forms an image as shown above. What is the focal length of the lens AB?
A 2cm

B. 4cm L 4 J : -
C. 52em 8 ¢ 4
D) 8cm

@

11. A student sets up the following apparatus (Fig a) to study the relationship between the linear magnification m
of the image produced by the convex lens and the image distance v. A graph of m against v is obtained (Fig b).

convex lens translucent lr

Figa Figh
If another convex lens of greater refractive index is used, which of the following graphs (in dotted line) best
shows the new m~v graph?

A m
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12. v
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The velocity-time graph of a car travelling along a straight road is shown above. Which of

graphs shows the variation of the acceleration a of the car with time ¢ ?
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13. A car undergoes uniform deceleration along a straight road. Its velocity decreases from 30 ms™ to 20 ms™

after travelling a distance of 100 m. How much further will the car travel before it comes to a rest ?
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The above diagram shows a light rod under the action of three vertical forces. The points P, Q, R, Sand T

are equally spaced along the rod. At which point must an upward vertical force of 2N be applied to hold the
rod in equilibrium ?

A.
®
C.
D.
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15.  Which of the followi i : .
OWIng pairs of forces is/are action and reaction pair(s) according to Newton’s third law of

motion ?
(1) The weight of a man tanding o
o standing on and The force acting on the man by the chair.
(2) The gravitati i
gravitational force acting on and The gravitational force acting on the moon by
the earth by the moon, the earth
(3) Thef i .
orce exerted by a swimmer on and The force exerted by the water to push the
the water to push the water backward. swimmer forward.
A. (1) only
B. (2)only
(1) and (3) only
(2) and (3) only

16 In the following figure, two trolleys of mass 2 kg and 3 kg are tied together on a smooth plane. A horizontal
force F pulls them,

If the trolleys have an acceleration of 2 m s, what are the values of tension 7' and horizontal force F?
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A horizontal force of 8 N acts on a mass of 2 kg placed on a horizontal surface. The mass accelerat\es ata

rate of 3 ms™. If the 8 N force is removed, what will be the subsequent motion of the mass ?

A
X

A. The mass will continue accelerating at a rate of 3 ms”,
B. The mass will continue moving with a uniform velocity.
C. The mass will stop immediately. <

@The mass will continue moving with a deceleration of 1 ms™.



18.

AB is a friction-compensated runway for a trolley of mass 1 kg. The runway is inclined at an angle of 10° to

the horizontal. The trolley is pushed down the runway by a force of 6 N as shown in the diagram. What is the
acceleration of the trolley ?

A, 1.7ms?
B. 43 ms?
C. 6.0ms?

LD)?J ms?

19. Two blocks P and Q are connected by a light and inextensible string passing over a light and smooth pulley
as shown. The mass of block P is greater than that of block 0.

p

smooth horizontal
surface

When the blocks are released,

A.  the potential energy gained by block P is equal to the potential’energy lost bM 0.

B.  the potential energy gained by block P is more than the potential enezgy lost by block Q.
\@ the kinetic energy gained by block P is equal to the kinetic energy gained by block Q.

D. the kinetic energy gained by block P is more than the kinetic energy gained by block Q.
(0-1(2) (-0l = b

|’.~_ LL\

20.

v/ms!

In an explosion, an object is blown into 2 pieces, 4 and B, which fly off in opposite directions. The mass of
4i5'0.3 kg, The graph shows the variation of velocity of 4 and B with time before and after the explosion.
What is the mass of B and the estimated magnitude of the average net force acting on B during the

explosion ?
Mass of B Magnitude of the average net force acting on B
A 0.1 kg 04N
B. 0.1 kg 05N
;:\ 0.9 kg 36N
\\?j 0.9 kg 45N



- A skier slides d : ' .
2k owna slope as shown in the diagram below. Assume constant friction along the slope, which

of the followi :
ing graphs best describes the change of energy of the skier with distance down the slope ?
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é 22.  Arocket of mass 5000 kg is at rest in space. It then explodes and breaks into two parts P; and P, of mass
: 1000 kg and 4000 kg respectively. Find the ratio of the kinetic energy of P; to that of Py.
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A cork is floating on a calm water surface. At time t =0, a water wave is travelling towards the cork with a

speed of 0.2 ms” as shown in the figure above. When will the cork rise to its highest position for the first

time ? p—
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24.

~equilibrium
position

06m
A transverse wave travels along a string. The figure above shows
g it /4
particles P, Q and R at a certain instant. Which of the following statements 15 incorrect’

the shape of the string and the positions of

QZ\Particle R is at rest at the instant shown.
B. The motions of particles P and Q are in p/ha{
C. The wavelength of the wave is 0.4.10.
D. Amplitudes of vibrations of particles P and R are the same.

25.

The above figure shows two circular pulses produced by drops of water falling on a ripple tank. The pulses
are then reflected by a straight barrier. Which diagram best shows the reflected pulses ?

A. \/\ . B.

10



20
b

region X

S
4 cm

Which of the following statements is correct ?

A

B
©
D.

— /1 .
The speed of the water waves in region X is higher than that in region Y-
The direction of travel of the water waves bends towards the normal as they

RN
X
~

The figure shows plane water waves travelling from region X to region Y. The wavelengths of the water

waves in regions X and Y are 4 cm and § cm respectively

region Y

enter region ¥.

The frequency of the water waves is the same in both regions.

If plane water waves of wavelength 5 cm travel from region ¥ to

region X, the wavelength

becomes 6 cm after the waves enter region X vV

END OF SECTION A
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