
Physi
s 123 se
tion 2 CIDHomework 11 S
ore / 301. (5 pts) I pla
e a 
up 
ontaining 0.25 kg of water at 25 ◦C into the freezer. (a) What is the 
hange in the entropy ofthe water (∆s) as it slowly 
ools down to 0 ◦C? (b) What is the 
hange in the entropy of the water as it slowlyfreezes? (
) What is the 
hange in the entropy of the i
e as it slowly 
ools down to −10 ◦C?2. (2 pts) If I did the same pro
ess as des
ribed in the last problem, but instead the water was 
ooled into 
old i
erapidly (not slowly), how would the total entropy 
hange of the i
e for the entire pro
ess di�er from what we
al
ulated in problem 1?3. (3 pts) I pla
e 3 mol of air with γ = 7/5 at 25 ◦C into a rigid 
ontainer. I then heat the gas to 45 ◦C. How mu
hdoes the entropy of the gas 
hange?4. (3 pts) I pla
e 3 mol of air with γ = 7/5 at 25 ◦C into a balloon surrounded by air at atmospheri
 pressure. I thenheat the gas in the balloon to 45 ◦C. How mu
h does the entropy of the gas 
hange?5. (4 pts) Two identi
al samples of gas at the same initial temperature are 
ompressed from the same initial to thesame �nal volume, one isothermally, and one adiabati
ally. (a) Whi
h sample has the greater �nal pressure? (b)Whi
h sample has the largest �nal entropy?6. (3 pts) A 0.145 kg pie
e of 
opper at 75 ◦C is dropped into a thermos 
ontaining 0.3 kg of water at 25 ◦C. Howmu
h does the entropy of the system 
hange as it rea
hes thermal equilibrium?7. (4 pts) (a) Explain why the entropy of an isolated system 
annot 
hange as it undergoes a reversible pro
ess. (b)What happens to the entropy of an isolated system as it undergoes an irreversible pro
ess?8. (6 pts) Consider a gas of n moles of mole
ules with a molar heat 
apa
ity at 
onstant volume of CV .(a) How mu
h will the entropy of the gas 
hange if it undergoes a 
onstant volume pro
ess during whi
h thetemperature 
hanges from TA to TB?(b) How mu
h will the entropy of the gas 
hange if it undergoes a 
onstant pressure pro
ess during whi
h thetemperature 
hanges from TB to TC?(
) Use the ideal gas law to �nd a relation between the ratio of the temperatures before and after the isobari
pro
ess (TB/TC) and the ratio of the volumes before and after the pro
ess (VB/VC).(d) Use what you have found in parts (a) through (
) to derive the general formula for entropy 
hange for anypro
ess (even irreversible ones) in an ideal gas:
∆s = nCV ln

Tf

Ti

+ nR ln
Vf

Vi

.Extra problems I re
ommend you work (not to be turned in)- What are examples of reversible and irreversible pro
esses?- Why is heat added to a system by a Bunsen burner (a �ame) not a reversible pro
ess?- What is the e�
ien
y of the Carnot 
y
le if we start and end the 
y
le at point B instead of point A?


