
QUESTION 1 

An air conditioner is a refrigerator with the inside of the house acting as the cold reservoir and 

the outside atmosphere acting as the hot reservoir. Assume that an air conditioner consumes 

1.60×103 W of electrical power, and that it can be idealized as a reversible Carnot refrigerator. 

If the coefficient of performance of this device is 3.25, how much heat can be extracted from the 

house in a day? 

q = ___ x 105 kJ 

 

 

QUESTION 2 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant external pressure of 1.00 bar. Calculate q for this 

process. 

q = ___ kJ 

 

  

QUESTION 3 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant external pressure of 1.00 bar. Calculate w for this 

process. 

w = ___ kJ 

 
 

QUESTION 4 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant external pressure of 1.00 bar. Calculate ΔU for this 

process. 

∆U = ___ kJ 

 
 

 



QUESTION 5 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant external pressure of 1.00 bar. Calculate ΔH for this 

process. 

∆H = ___ kJ 

 
 

QUESTION 6 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant external pressure of 1.00 bar. Calculate ΔS for this 

process. 

∆S = ___ J/K 

 
 

QUESTION 7 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant volume corresponding to the initial volume. Calculate q for this 

process. 

q = ___ kJ 

 
 

QUESTION 8 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant volume corresponding to the initial volume. Calculate w for this 

process. 

w = ___ kJ 

 
 

 

 

 



QUESTION 9 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant volume corresponding to the initial volume. Calculate ΔU for 

this process. 

∆U = ___ kJ 

 
 

QUESTION 10 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant volume corresponding to the initial volume. Calculate ΔH for 

this process. 

∆H = ___ kJ 

 
 

QUESTION 11 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas is heated to 670 K at a constant volume corresponding to the initial volume. Calculate ΔS for 

this process. 

∆S = ___ J/K 

 
 

QUESTION 12 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas undergoes a reversible isothermal expansion at 310. K until the pressure is one third of its initial 

value. Calculate q for this process. 

q = ___ kJ 

 
 

 

 

 



QUESTION 13 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas undergoes a reversible isothermal expansion at 310. K until the pressure is one third of its initial 

value. Calculate w for this process. 

w = ___ kJ 

 
 

QUESTION 14 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas undergoes a reversible isothermal expansion at 310. K until the pressure is one third of its initial 

value. Calculate ΔU for this process. 

∆U = ___ kJ 

 
 

QUESTION 15 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas undergoes a reversible isothermal expansion at 310. K until the pressure is one third of its initial 

value. Calculate ΔH for this process. 

∆H = ___ kJ 

 

 

 
 

QUESTION 16 

The following pertains to problems questions 2-16. 

2.50 moles of an ideal gas with CV,m=3/2 R undergoes the transformations described in the 

following list from an initial state described by T = 310. K and P = 1.00 bar. 

The gas undergoes a reversible isothermal expansion at 310. K until the pressure is one third of its initial 

value. Calculate ΔS for this process. 

∆S = ___ J/K 

 
 

 



QUESTION 17 

The following applies to questions 17-19. 

2.30 moles of an ideal gas with CV,m=5R/2 are transformed from an initial state T = 

700. K and P = 1.45 bar bar to a final state T = 298 K and P = 4.75 bar. 

Calculate ΔU for this process. 

∆U = ___ kJ 

 
 

QUESTION 18 

The following applies to questions 17-19. 

2.30 moles of an ideal gas with CV,m=5R/2 are transformed from an initial state T = 

700. K and P = 1.45 bar bar to a final state T = 298 K and P = 4.75 bar. 

Calculate ΔH for this process. 

∆H = ___ kJ 

 
 

QUESTION 19 

The following applies to questions 17-19. 

2.30 moles of an ideal gas with CV,m=5R/2 are transformed from an initial state T = 

700. K and P = 1.45 bar bar to a final state T = 298 K and P = 4.75 bar. 

Calculate ΔS for this process. 

∆S = ___ J/K 

 
 

QUESTION 20 

Calculate ΔS for the isothermal compression of 2.00 mole of Cu(s) from 2.15 bar to 

1300. bar at 298 K. β=0.492×10−4K−1,κ=0.78×10−6bar−1, and the density is 8.92 gcm−3. 

∆S = ___ J/K 

 
 

QUESTION 21 

Calculate ΔS for the isothermal compression of 2.00 mole of Cu(s) from 2.15 bar to 

1300. bar at 298 K. β=0.492×10−4K−1,κ=0, and the density is 8.92 gcm−3. (Repeat the 

previous calculation with κ = 0.) 

∆S = ___ J/K 

 
 

 



QUESTION 22 

Calculate ΔS if the temperature of 2.46 mol of an ideal gas with CV,m=5/2R is increased from 

160. to 660. K under conditions of constant pressure. 

∆S = ___ J/K 

 

 
 

QUESTION 23 

Calculate ΔS if the temperature of 2.46 mol of an ideal gas with CV,m=5/2R is increased from 

160. to 660. K under conditions of constant volume. 

∆S = ___ J/K 

 
 

 

QUESTION 24 

You are told that ΔS = 0 for a process in which the system is coupled to its surroundings. Which 

of the following statements is true? 

 
 The process is reversible. 

 
 The process is irreversible. 

 
 The process could be reversible or irreversible. 

 
 The process is adiabatic. 

 

QUESTION 25 

Which of the following statements is true? 

 
 The entropy of a system can not increase in an adiabatic process. 

 
 The entropy of a system can not increase in a reversible adiabatic process. 

 
 The entropy of the surroundings can not increase in an adiabatic process. 

 
 The entropy of the surroundings can not increase in a reversible adiabatic process. 

 

 

 

 

 

 

  



 

QUESTION 26 

An ideal gas in a piston and cylinder assembly with adiabatic walls undergoes an expansion 

against a constant external pressure. Which of the following statements is true? 

 
 ΔS < 0 

 
 ΔS > 0 

 
 ΔSsurroundings > 0 

 
 ΔStotal > 0 

   

   

QUESTION 27 

An ideal gas in thermal contact with the surroundings is cooled in a irreversible process at 

constant pressure. Which of the following statements is true? 

 
 ΔS total > 0 

 
 ΔS surroundings > 0 

 
 ΔS > 0 

 
 ΔS surroundings < 0 

   

   

QUESTION 28 

Which of the following processes is spontaneous? 

 
 The reversible isothermal expansion of an ideal gas 

 
 The vaporization of superheated water at 102°C and 1 bar 

 
 The constant pressure melting of ice at its normal freezing point by the addition of an 

infinitesimal quantity of heat 

 
 The adiabatic expansion of a gas into a vacuum 

 

QUESTION 29 

A 56.6  g silver (Cp = 0.240 J/goC) spoon, initially at 17.8 oC is dropped into a perfectly insulated 

tea pot containing 141.7 g of water at 94.2 oC. Assuming the tea pot is perfectly adiabatic, 

Calculate the final temperature of the spoon and the water. 

Tf = ___ oC 

 

 


