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20-26 Determine the average value of the translational kinetic energy of the molecules 
of an ideal gas at  

(a) 0.00°C and  
(b) 100°C.  

What is the translational kinetic energy per mole of an ideal gas at  
(c) 0.00°C and  
(d) 100°C? 
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20-38  

(a) Ten particles are moving with the following speeds: four at 200 m/s, two at 
500m/s, and four at 600 m/s.  Calculate their average and root-mean-square 
speeds.  Is vrms > vavg?  

(b) Make up your own speed distribution for the 10 particles and show that vrms ? vavg 
for your distribution.  

(c) Under what condition (if any) does vrms = vavg? 
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20-48  One mole of an ideal diatomic gas 
goes from a to c along the diagonal path in   
Fig. 20-23 . During the transition,  

(a) what is the change in internal energy 
of the gas, and  

(b) how much energy is added to the 
gas as heat?  

(c) How much heat is required if the 
gas goes from a to c along the indi-
rect path abc? 
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21-7  

(a) What is the entropy change of a 12.0 g ice cube that melts completely in a bucket 
of water whose temperature is just above the freezing point of water?  

(b) What is the entropy change of a 5.00 g spoonful of water that evaporates com-
pletely on a hot plate whose temperature is slightly above the boiling point of wa-
ter? 
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21-16  An 8.0 g ice cube at -10°C is put into a Thermos flask containing 100 cm3 of water 
at 20°C.  By how much has the entropy of the cube–water system changed when a final 
equilibrium state is reached?  The specific heat of ice is 2220 J/kg·K. 
 

 



 HW Set X– page 6 of 7 
 PHYSICS 1401 (1) homework solutions 
 
21-29  One mole of an ideal monatomic gas 
is taken through the cycle shown in Fig. 21-
27 .  Assume that p = 2p0, V = 2V0, p0 = 
1.01  105 Pa, and V0 = 0.0225 m3.  Calculate  

(a) the work done during the cycle,  
(b) the energy added as heat during 

stroke abc, and  
(c) the efficiency of the cycle.  
(d) What is the efficiency of a Carnot 

engine operating between the high-
est and lowest temperatures that oc-
cur in the cycle?  How does this 
compare to the efficiency calculated 
in (c)? 

 



 HW Set X– page 7 of 7 
 PHYSICS 1401 (1) homework solutions 
 
21-40 The motor in a refrigerator has a power of 200 W.  If the freezing compartment is 

at 270 K and the outside air is at 300 K, and assuming the efficiency of a Carnot 
refrigerator, what is the maximum amount of energy that can be extracted as heat 
from the freezing compartment in 10.0 min? 

 

 


