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10.	 A block of ice of mass M is at its melting point. 

A smaller mass m of water at a temperature of T °C is placed on the top surface of the ice and 
remains there.

water

ice

The specific latent heat of fusion of ice is L and the specific heat capacity of water is c.

What mass of ice melts?

A.	 mcT
L

B.	 mLT
c

C.	 McT
L

D.	 MLT
c

11.	 What is a primary cause of the enhanced greenhouse effect?

A.	 Melting of ice at Earth’s poles

B.	 Increases in volcanic activity

C.	 Deforestation of rainforests

D.	 Burning of fossil fuels
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12.	 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.

13.	 Which pressure–volume (P–V) diagram represents a Carnot cycle?

A.
P

V

B.
P

V

C.
P

V

D.
P

V
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9.	 X and Y are two spherical black-body radiators. X has a radius R and emits half the total power 
of Y. The absolute temperature of X is double that of Y.

What is the radius of Y?

A.	 2 2R

B.	  4R

C.	 4 2R

D.	  16R

10.	 The albedo of the atmosphere above a small region on the Earth’s surface is 0.25. The solar 
constant is S.

What is the incoming intensity of solar radiation incident on this region when the Sun is 
directly overhead?

A.	 3
16
S

B.	 S
4

C.	 3
4
S

D.	  S

11.	 A gas is held in a container. An identical container holds the same number of more massive 
molecules of another gas at the same temperature. 

What is true about the density and pressure in both containers?

Density in both containers Pressure in both containers

A. same same

B. same different

C. different same

D. different different
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13.	 The albedo of a planet with no atmosphere is 0.25. The reflected intensity is 240 W m-2. 

What is the outgoing radiated intensity?

A.	 180 W m-2

B.	 300 W m-2

C.	 720 W m-2

D.	 960 W m-2

14.	 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

15.	 75 J of thermal energy is transferred to an ideal monatomic gas at a constant pressure of 
1.0 × 105 Pa. The volume of the gas increases from 2.7 × 10-3 m3 to 3.0 × 10-3 m3.

What is the change in the internal energy of the gas?

A.	 45 J

B.	 105 J

C.	 -45 J

D.	 -105 J
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10.	 A layer of glass separates cold air from hot air. The temperature gradient across the glass is H, and 
the rate of thermal energy transfer through a unit surface area of the glass is P.

glass

cold air

hot air

The thickness of the glass layer is doubled. What are the temperature gradient and the rate of 
thermal energy transfer through the glass after this change?

Temperature gradient Rate of thermal 
energy transfer

A. 2H 2P

B. 2H
P
2

C.
H
2

2P

D.
H
2

P
2

11.	 The diagram shows the incident, radiated and reflected intensities of the solar radiation for two 
regions X and Y on the surface of Earth. X and Y have the same surface temperature.

incident 500 W m−2

radiated 350 W m−2

reflected 150 W m−2

region X

incident 500 W m−2

radiated 320 W m−2

reflected 180 W m−2

region Y

Which region has a greater albedo, and which region has a greater emissivity?

Greater albedo Greater emissivity

A. X X

B. Y X

C. X Y

D. Y Y

– 8 – 8825 – 6707

12.	 Which process involving gas molecules in the Earth’s atmosphere is the main cause of the 
greenhouse effect?

A.	 Reflection of incoming solar radiation 

B.	 Absorption and re-radiation of incoming solar radiation

C.	 Reflection of outgoing infrared radiation

D.	 Absorption and re-radiation of outgoing infrared radiation

13.	 A sample of n moles of an ideal gas is kept at a constant volume. The graph shows how the 
pressure P of the gas varies with absolute temperature T.

P

T

P2

P1

T1 T2

0
0

What is the volume of the gas?

A.	 nR T T
P P

2 1

2 1

−
−

B.	 nR P P
T T

2 1

2 1

−
−

C.	 nR T
P

T
P

2

2

1

1

�
�

�
�

�

�
�

D.	 nR P
T

P
T

2

2

1

1

�
�

�
�

�

�
�
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12.	 Which process involving gas molecules in the Earth’s atmosphere is the main cause of the 
greenhouse effect?

A.	 Reflection of incoming solar radiation 

B.	 Absorption and re-radiation of incoming solar radiation

C.	 Reflection of outgoing infrared radiation

D.	 Absorption and re-radiation of outgoing infrared radiation

13.	 A sample of n moles of an ideal gas is kept at a constant volume. The graph shows how the 
pressure P of the gas varies with absolute temperature T.

P

T

P2

P1

T1 T2

0
0

What is the volume of the gas?

A.	 nR T T
P P

2 1

2 1

−
−

B.	 nR P P
T T

2 1

2 1

−
−

C.	 nR T
P

T
P

2

2

1

1

�
�

�
�

�

�
�

D.	 nR P
T

P
T

2

2

1

1

�
�

�
�

�

�
�
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11.	 80 g of a liquid are heated with a constant power output of 100 W. All the power goes into the liquid.
After 60 s, the rise in temperature is 50 K. 

What is the specific heat capacity of the liquid in J kg−1 K−1?

A.	 120

B.	 960

C.	 1200

D.	 1500

12.	 The energy balance model of a planet’s climate is shown. The reflected and radiated intensities are 
given in terms of the incident incoming intensity I. 

incoming
intensity I

reflected from
atmosphere 0.25 I

reflected by planet
surface 0.15 I

radiated
into space 

radiated from
surface of planet

radiated by
atmosphere 0.10 I

planet surface

atmosphere

What is the radiated intensity from the surface of the planet? 

A.	 0.40 I

B.	 0.50 I

C.	 0.70 I

D.	 1.10 I

– 8 – 8825 – 6719

13.	 A rigid vessel of volume V contains N molecules of an ideal monatomic gas. The average kinetic 
energy of the molecules is Ek. What is the pressure in the vessel?

A.	 2
3
N
VEk

B.	 2
3
NE
V

k

C.	 3
2
N
VEk

D.	 3
2
NE
V

k

14.	 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

15.	 The entropy of a system is S, and the number of possible microstates is Ω. What is the number of 

possible microstates for a system of entropy S
2

?

A.	 Ω
2

B.	 Ω
2

C.	 Ω

D.	 Ω2


