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9.	 An ideal gas is held in a cylinder by a piston. The piston compresses the gas rapidly. 

gas

The average speed of the gas molecules increases because the gas molecules... 

A.	 have a smaller volume available in which they can move.

B.	 receive thermal energy transferred from outside the cylinder.

C.	 receive energy from the piston as they collide with it.

D.	 make more collisions every second with each other.

10.	 Three combinations of resistors are shown. The resistors are identical.

P

Q

R

What is the total resistance of each combination of resistors in order of increasing resistance?

A.	 P Q R

B.	 Q P R

C.	 P R Q

D.	 Q R P
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11.	 A continuous belt of width 0.60 m travels at a constant speed of 2.5 m s-1. The belt has a uniform 
distribution of charge of 5.0 mC m-2 on its surface. 

As the belt passes a point all the charge is removed and is carried as a current in a wire.

wire

2.5 m s−1

0.60 m

belt
 

What is the current in the wire?

A.	 1.2 mA 

B.	 7.5 mA 

C.	 19 mA 

D.	 21 mA 

12.	 A solar panel has a surface area of 0.20 m2. The efficiency of the solar panel is 30 %. At one instant 
the radiation intensity at normal incidence to the panel is 0.15 kJ m-2 s-1.

What is the power output of the panel? 

A.	 9.0 mW

B.	 30 mW

C.	 9.0 W

D.	 30 W
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11.	 A continuous belt of width 0.60 m travels at a constant speed of 2.5 m s-1. The belt has a uniform 
distribution of charge of 5.0 mC m-2 on its surface. 

As the belt passes a point all the charge is removed and is carried as a current in a wire.

wire

2.5 m s−1

0.60 m

belt
 

What is the current in the wire?

A.	 1.2 mA 

B.	 7.5 mA 

C.	 19 mA 

D.	 21 mA 

12.	 A solar panel has a surface area of 0.20 m2. The efficiency of the solar panel is 30 %. At one instant 
the radiation intensity at normal incidence to the panel is 0.15 kJ m-2 s-1.

What is the power output of the panel? 

A.	 9.0 mW

B.	 30 mW

C.	 9.0 W

D.	 30 W
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9.	 A wire of length L is used in an electric heater. When the potential difference across the wire is 
200 V, the power transferred in the wire is 500 W. A second wire is made from the same metal and 
has the same cross-sectional area. When a potential difference of 400 V is applied across the 
second wire, the power transferred is 2000 W.

What is the length of the second wire?

A.	 L
4

B.	 L
2

C.	  L

D.	  2L

10.	 Four identical resistors are connected as shown.

X

Y

What is current in X
current in Y

?

A.	 1
2

B.	 2
3

C.	 3
2

D.	   3
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9.	 A wire of length L is used in an electric heater. When the potential difference across the wire is 
200 V, the power transferred in the wire is 500 W. A second wire is made from the same metal and 
has the same cross-sectional area. When a potential difference of 400 V is applied across the 
second wire, the power transferred is 2000 W.

What is the length of the second wire?

A.	 L
4

B.	 L
2

C.	  L

D.	  2L

10.	 Four identical resistors are connected as shown.

X

Y

What is current in X
current in Y

?

A.	 1
2

B.	 2
3

C.	 3
2

D.	   3
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11.	 A pendulum of length L oscillates with an angular frequency ω. The mass of the pendulum is 

doubled and its length is changed to L
4

.

What is the new angular frequency of the pendulum?

A.	 ω
2

B.	 ω

C.	 2ω 

D.	 2 2ω

12.	 A transverse wave of period 20 ms travels through a medium. The graph shows the variation of 
particle displacement with distance for the wave.
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What is the average speed of the particle motion and the direction of particle motion relative to the 
direction of the wave travel during one cycle?

Average speed of particle / m s-1 Direction of particle motion

A. 8 parallel

B. 8 perpendicular

C. 10 parallel

D. 10 perpendicular
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10.	 The graph shows the variation of the internal energy U with temperature T for a sample of an ideal 
monatomic gas. R is the gas constant.

U / J

T / °C

4500

27

How many moles of the gas are in the sample? 

A.	 500
3R

B.	 15
R

C.	 1000
9R

D.	 10
R

11.	 Three identical resistors, R1, R2 and R3, each of resistance 2 Ω, are connected to a cell of negligible 
internal resistance as shown. When switch S is open, the power dissipated by R1 is 18 W.

S R1

R3

R2

What is the power dissipated by R1 when S is closed?

A.	 8 W

B.	 16 W

C.	 18 W

D.	 36 W

– 7 – 2225 – 6722
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12.	 Three identical resistors of 6 Ω are arranged as shown. 

X Y
6 Ω 6 Ω

6 Ω

What is the resistance between X and Y?

A.	 2 Ω

B.	 4 Ω

C.	 9 Ω

D.	 18 Ω

13.	 A simple pendulum oscillates with period T on Earth. The mass of the pendulum is doubled and 

oscillates on the Moon where the acceleration due to gravity is 1
6

 that of Earth. The length of the 
pendulum stays the same.

What is the period of the pendulum on the Moon? 

A.	 12 T

B.	 6 T

C.	 3 T

D.	 2 T

14.	 The diagram below shows a snapshot of a transverse wave on a rope. Points P and Q are two 
points on the rope at a position shown in the diagram. The subsequent motion of P is upwards.

Q

P

What is the direction of motion of Q and the direction of travel of the wave?

Direction of motion of Q Direction of travel of the wave

A. Upwards Left to right

B. Downwards Left to right

C. Upwards Right to left

D. Downwards Right to left
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12.	 Three identical resistors of 6 Ω are arranged as shown. 

X Y
6 Ω 6 Ω

6 Ω

What is the resistance between X and Y?

A.	 2 Ω

B.	 4 Ω

C.	 9 Ω

D.	 18 Ω

13.	 A simple pendulum oscillates with period T on Earth. The mass of the pendulum is doubled and 

oscillates on the Moon where the acceleration due to gravity is 1
6

 that of Earth. The length of the 
pendulum stays the same.

What is the period of the pendulum on the Moon? 

A.	 12 T

B.	 6 T

C.	 3 T

D.	 2 T

14.	 The diagram below shows a snapshot of a transverse wave on a rope. Points P and Q are two 
points on the rope at a position shown in the diagram. The subsequent motion of P is upwards.

Q

P

What is the direction of motion of Q and the direction of travel of the wave?

Direction of motion of Q Direction of travel of the wave

A. Upwards Left to right

B. Downwards Left to right

C. Upwards Right to left

D. Downwards Right to left
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12.	 Three identical resistors are arranged in four different networks. The same potential difference is 
applied across each network. Which network dissipates the greatest electrical power?

A.

B.

C.

D.

13.	 The graph shows how the displacement of a wave varies with the position  x  along the wave. 
The wave travels towards positive  x .

At the instant shown, which point along the wave has the maximum positive velocity?

A.

B.

C.

D. x

displacement
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10.	 A substance changes from a liquid into a solid without a change in temperature.

What is true about the internal energy of the substance and the total intermolecular potential 
energy of the substance when this phase change occurs?

Internal energy of 
the substance

Total intermolecular potential 
energy of the substance

A. decrease decrease

B. no change decrease

C. decrease no change

D. no change no change

11.	 In the circuit shown, the cell has negligible internal resistance.

R

3R

I3 I1

I2

Which equation is correct?

A.	 I1 = 4(I2 + I3)

B.	 I1 = 4I2 

C.	 I3 = 4I2 

D.	 I I
3

14
3

=
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12.	 An object undergoes simple harmonic motion with frequency f. The graph shows the variation of its 
acceleration with displacement.

0

2

−2

−0.2 0.2

−4

4

displacement / m

acceleration / m s−2

What is the value of f 2 in s−2?

A.	 5
2π

B.	 5
π

C.	 100
2π

D.	 100
π

13.	 A sound wave in air is directed towards a water boundary, and part of it is refracted.

Three statements are made about the refracted wave compared to the incident wave.

I.	 The wavelength is different.

II.	 The amplitude is different.

III.	 The frequency is different.

Which of the statements are correct? 

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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9.	 Star X has a luminosity L and an apparent brightness b. Star X is at a distance d from Earth.

Star Y has the same apparent brightness as X but is four times more luminous.

What is the distance of Star Y from Earth?

A.	  4d

B.	  2d

C.	 d
2

D.	 d
4

10.	 Four identical resistors, each of resistance R, are connected as shown.

P

Q

What is the effective resistance between P and Q?

A.	 3
4
R

B.	  R

C.	 4
3
R

D.	  4R

– 7 – 0000 – 6504

/4/PHYSI/SPM/ENG/TZ0/XX

Turn over

11.	 Conductor X is connected to a cell of emf E. A power of 16 W is dissipated in X.

Conductor Y is made from the same material with the same diameter as X but is twice as long. 
A cell of emf 2E is connected to Y.

Both cells have negligible internal resistance.

What power is dissipated in Y?

E 2E

X Y

A.	 8.0 W

B.	 16 W

C.	 32 W

D.	 64 W

12.	 Two containers, X and Y, are filled with an ideal gas at the same pressure.

The volume of X is four times the volume of Y. The temperature of X is 327 °C and the temperature 
of Y is 27 °C.

What is amount of substance in X
amount of substance in Y

?

A.	 1
8

B.	 1
2

C.	  2

D.	  8
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11.	 Conductor X is connected to a cell of emf E. A power of 16 W is dissipated in X.

Conductor Y is made from the same material with the same diameter as X but is twice as long. 
A cell of emf 2E is connected to Y.

Both cells have negligible internal resistance.

What power is dissipated in Y?

E 2E

X Y

A.	 8.0 W

B.	 16 W

C.	 32 W

D.	 64 W

12.	 Two containers, X and Y, are filled with an ideal gas at the same pressure.

The volume of X is four times the volume of Y. The temperature of X is 327 °C and the temperature 
of Y is 27 °C.

What is amount of substance in X
amount of substance in Y

?

A.	 1
8

B.	 1
2

C.	  2

D.	  8


