
1

�S for change of temperature 
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Heating  or   of  substcooling ance T T  

        (can be done slowly, reversibly):
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general �S: lecture notes (5 Feb “near” handout #29, slides 13-14)

( , )       ( , )
V T P T

S S S S
dS T V dT dV or dS T P dT dP

T V T P

� � � �� � � � � � � �� 
 � 
� 	 � 	 � 	 � 	� � � �
 � 
 � 
 � 
 �

( , )         ( , )V P

V P

nC nCP V
dS T V dT dV or dS T P dT dP

T T T T

� �� � � �� 
 � �� 	 � 	� �
 � 
 �

v E&R eqn 5.18final final

initial initial

T V
S nC ln nR ln

T V

� � � �
� � 
� 	 � 	


 � 
 �

P E&R eqn 5.19final final

initial initial

T P
S nC ln nR ln

T P

� � � �
� � �� 	 � 	


 � 
 �

�S for ideal gas Lecture/Handout #29, slides ~13,14
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HW#6 Prob 25-26 (are similar) 

reversible

irrev

irrev

�S=10.6 J K-1

problem 26 leave answers in terms of
[do not assume numerical values]

 and V PC C
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HW#6 #28

Heat leak is maximum possible power (watts=J s-1) that 
refrigerator with above efficiency could provide.
[no heat leak and the 4.5º C � 38º C temperature 
difference could be maintained without input power]
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Handout #25, slides 13-15

Coefficient of performance
of refrigerator:

_� � � � �
�

� surr III III L
r R

total total U L

q q T
C

w w T T

E&R eqn 5.45
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HW#6 29

�Ssys=0.607 J K-1

T1 T2 Tf Tf

4.1
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HW #29, Handout #36

1. Is process in  #29 reversible or irreversible ?

2. What are �Ssys , �Ssurr and �Stotal ?

3. If the heat transfer was carried out reversibly,
what would be �Ssys ?

4. If the heat transfer was carried out reversibly,
what would be �Stotal ?

5. If the heat transfer was carried out reversibly,
what would be �Ssurr ?

6. How might one carry out the heat transfer in
problem #29 reversibly and how could one
directly show that �Ssurr = �Ssys for this process?

T1 T2 Tf Tf
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HW#6 Prob. 30

�S=155.2 J K-1
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HW#6 Prob 31 (class notes 10 Feb)
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HW#6 Prob 33

 1st law, HO#28 (sl17),  prob 31e,   HO#28 (sl17)

 

2

1

2 1

, ,

( ) ( )

P P T T

P

TP

H S H S
and

T T P P

S
S P S P dP

P

�� �� �� ��� � � � � � � �
� 	 � 	 � 	 � 	� � � �
 � 
 � 
 � 
 �

��� �� � � 
 � 	�
 ��

[don’t expect much change in �H with P (~0.1%)]
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HW#6 Prob 34

�Smixing
[HO#32 (sl18)]
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HW#6 Prob 35

2

1

2 1

,

( ) ( )

P P

T

PT

H S

T T

S
S T S T dT

T

�� ��� � � �
� 	 � 	� �
 � 
 �

��� �� � � 
 � 	�
 ��

how do signs of i, ii, iii compare?
what does it mean ??

-20.694 J K-1
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HW #29, Handout #34

1. Is process in  #29 reversible or irreversible ?

2. What are �Ssys , �Ssurr and �Stotal ?

3. If the heat transfer was carried out reversibly,
what would be �Ssys ?

4. If the heat transfer was carried out reversibly,
what would be �Stotal ?

5. If the heat transfer was carried out reversibly,
what would be �Ssurr ?

6. How might one carry out the heat transfer in
problem #29 reversibly and how could one
directly show that �Ssurr = �Ssys for this process?

irrev
(�Ssys)irrev= 0.607 J K-1 

(�Ssurr)irrev= 0.0 J K-1

(�Ssys)rev= 0.607 J K-1 

(�Stotal)rev= 0.0 J K-1 

[Handout #36]

(�Ssurr)rev= -0.607 J K-1 

T1 T2 Tf Tf


