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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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12.	 A cyclic process for an ideal gas is shown. The cycle has three stages: isovolumetric, adiabatic, 
and isothermal. Work is done on the gas during the isothermal stage.

Stage Y

Pressure

Stage Z

Volume

Which stage is isothermal and what is the direction of the cyclic process?

Stage Direction

A. Y Anti-clockwise

B. Z Anti-clockwise

C. Y Clockwise

D. Z Clockwise

13.	 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
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31.	 Gases in the atmosphere are compounds of 6
12C, 1

1H, 8
16O and 7

14N.

Four of these gases are CO2, N2O, CH4 and H2O. A pure sample of each gas is produced. 
Each sample has the same volume, pressure, and temperature.

Which sample has the smallest mass?

A.	 CH4

B.	 N2O

C.	 CO2

D.	 H2O

32.	 Some transitions between the energy states of an atom are shown.

n = 4
n = 3

n = 2

n = 1

E2 E4

E1 E3

Which transition will emit a photon with the longest wavelength?

A.	 E1

B.	 E2

C.	 E3

D.	 E4
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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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14.	 Two containers are filled with monatomic gas of equal mass at the same temperature. 
One container holds helium and the other neon. 

The mass of a neon atom is five times the mass of a helium atom. 

What is internal energy of the helium gas
internal energy of the neoon gas

?

A.	 1
5

B.	 1

C.	 5

D.	 5

15.	 A thermal energy of 7.0 J is removed from an ideal gas, and a work of 2.0 J is done by the gas. 
What is the change in the internal energy of the gas?

A.	 -9.0 J

B.	 -5.0 J

C.	 +5.0 J

D.	 +9.0 J
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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
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16.	 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

17.	 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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18.	 An electromagnetic wave has a wavelength that is about the size of the diameter of an atom.

What region of the electromagnetic spectrum does the wave belong to?

A.	 Infrared

B.	 Visible light

C.	 Ultraviolet

D.	 X-ray

19.	 A particle undergoes simple harmonic motion of period T. At time t = 0 the particle is at its 
equilibrium position.

What is t when the particle is at its greatest distance from the equilibrium position?

A.	 T
8

B.	 T
2

C.	 3
4
T

D.	  T


