Thermal Physics A-Level Questions (1985-1989)


1985
[#23]

1. The two curves shown below are isotherms for a fixed mass of an ideal gas.
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A 2


B 2



C 22


D 4



E 16

[#24]

2. The first law of thermodynamics states that ΔU the change of internal energy of a system is related to ΔQ the heat supplied to it and ΔW the work done on it by the equation


ΔU = ΔQ + ΔW

What are ΔQ, ΔU, ΔW for a constant mass of ideal gas which is cooled at constant pressure?

ΔU


ΔQ


ΔW

A
negative

negative

positive

B
negative

negative

zero

C
zero

negative

positive

D
negative

zero

negative

E
positive

zero

positive

[#25]

3. Two equal masses of an ideal gas initially at s.t.p. are compressed to half of their initial volumes, one of them isothermally, and the other while thermally isolated from its surroundings. Which of the following is the same for both samples of gas?

A  the heat given out during compression

B  the temperature of the compressed gas

C  the internal energy of the compressed gas

D  the density of the compressed gas

E  the work done on the gas during compression  


1986
[#22]

4. In the derivation of the relationship between the pressure, the number density of the molecules and mean square speed of the molecules of an ideal gas, which of the following is not an essential assumption?

A.
that the number of molecules per unit volume is large

B.
that the molecules are in continuous random motion

C.
that all collisions are elastic

D.
that there are no intermolecular forces of attraction.

E.
that the average kinetic energy of a molecule is proportional to the temperature of the gas

[#23]

5. An ideal gas exerts a pressure of 60 Pa when its temperature is 400 K and the number of molecules present in unit volume is n. Another sample of the same gas exerts a pressure of 30 Pa when its temperature is 300 K. How many molecules are present in unit volume of this seconds sample?

A.  
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[#24]

6. What is 273.00 K on the Celsius scale of temperature?

A.  -0.15 oC

B.  0.00 oC

C.  0.15 oC

D.  273.15 oC
E.  546.15 oC

[#25]

7. A fixed mass of an ideal gas slowly absorbs 1000 J of heat and as a result expands slowly, at a constant pressure of 2.0 x 104 Pa, from a volume of 0.050 m3 to a volume of 0.075 m3. What is the effect on the internal energy of the gas?

A.
It decreases by 1000 J.

B.
It decreases by 500 J.

C.
It is unchanged.

D.
It increases by 500 J.

E.
It increases by 1000 J.


1987
[#23]

8. A fixed mass of an ideal gas is maintained at constant volume. The pressure of the gas at the triple point of water is Ptr. What is the thermodynamic temperature of the gas when its pressure is P?

A.
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B.
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C.
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D.
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E.
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[#24]

9. Which one of the following statements expresses the first law of thermodynamics as applied to a gas?

A
the increase in its

= 
the heat supplied to a
+
 the work done on the 

internal energy


gas





 gas

B
the increase in its

=
the heat supplied to a
+
 the work done by the 

internal energy


gas




  
 gas

C
the heat supplied to a
=
the increase in its

+ 
the work done on the 

gas





internal energy
   

gas

D
the work done by a 
=
the increase in its

+ 
the heat supplied to the 

gas





internal energy


gas

E
the work done by a
=
the increase in its 
+
the heat extracted from

gas





internal energy


the gas

[#25]

10. PQ is a fully-lagged metal bar, containing a section XY of a material of lower thermal conductivity. The thermal conductivities of the two materials are independent of temperature. Ends P and Q are maintained at different temperatures.
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In the steady state, the temperature difference across XY would be independent of 

A.
the temperature difference between P and Q.

B.
the metal of which the bar is made.

C.
the thickness of the section XY.

D.
the material of the section XY.

E.
the distance of the section XY from the end P.


1988
[#24]

11. Which of the following is a useful property of the platinum resistance thermometer?

A.
It may be used to measure rapidly changing temperatures.

B.
It may be used to measure steady temperatures with very high accuracy.

C.
It has a linear scale, because the resistance of a piece of platinum varies directly as the thermodynamic temperature.

D.
It absorbs energy from its surroundings very slowly so that it does not disturb the condition of the body under test when placed in contact with it.

E.
It is the only thermometer that can measure accurately temperatures over 3000 K.

[#25]

12. The first law of thermodynamics may be written


ΔU = Q + W

where ΔU is the increase in internal energy of the system, Q is the heat transfer to the system and W is the external work done on the system.

Which of the following is correct for the case of an isothermal expansion of an ideal gas?

A.  W > 0

B.  W = 0

C.  ΔU = 0

D.  ΔU > 0

E.  Q = 0

[#26]

13. The ends of a well-lagged copper bar of length L are held at steady temperatures θ1 and θ2 (θ1 > θ2).

Which graph best represents the relationship between dQ/dt, the rate of flow of heat, and x, the distance from the hot end when all temperatures in the bar are steady?
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14. A gas undergoes the cycle of pressure and volume changes shown in the diagram.
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What is the net work done by the gas?

A -600 J


B -200 J


C 0 J

D 200 J


E 600 J

[#24]

15. A surface is bombarded by particles, each of mass m, which have velocity v normal to the surface. On average, n particles strike unit area of the surface each second and rebound elastically. What is the pressure on the surface?

A.  nmv


B.  2 nmv

C.  
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 nmv2

D.   ½ nmv2

E.  nmv2
[#25]

16. When a frictionless and well-insulated bicycle pump is used to pump up a tire, the air in the tire becomes hotter than the surrounding air. Which of the following statements best explains this observation?

A.
After compression the air molecules collide more frequently.

B.
Thermal energy is supplied to the air during the pumping action but the internal energy remains unchanged.

C.
Work is done on the air and the internal energy remains unchanged.

D.
Work is done on the air and since little thermal energy escapes the internal energy increases.

E.
The internal energy increases because thermal energy is supplied and work is done on the air.

[#26]

17. Metal rods X and Y of identical cross-sectional area, have lengths 60 cm and 30 cm respectively. They are made of metals of thermal conductivities λX and λY. They are well-lagged and joined end-to-end as shown in the diagram. One end of X is maintained at 100oC and the opposite end Y is maintained at 0oC. When steady conditions have been reached, the temperature of the junction is found to be 25oC.
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