Solutions

Chapter 3
Problem 3.5
N\ 14
S=kInQ=kln <e> kg N +1-Ing) = LN +1- U +ne).
q €
Hence,
1 o5  k k
and,
€
InU = T + In(eN).
This gives,
U =eNe <k,
Problem 10
Part a

Heat acquired by melting of ice is,
Qm = Im =333 x 30 = 9.99 x 10°J.

Resulting change in entropy is,

C Qm 999 x10°
ASy = = = =366 J/K

Part b

Entropy change in heating water from 0°C to 25°C is,

T, 4T Ty 208
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Part ¢

k
(InN —InU + Ine),

Heat lost by kitchen in melting ice is @, as calculated earlier. Heat lost by kitchen in heating

water to 25°C is,

Qu = Cv(Tf —T;) = 4.2 x 30 x (298 — 273) = 3.15 x 10* J.
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(8)



As kitchen is always at 25°C, its change in entropy is,

Qm—Quw  —9.99 x 103 — 3.15 x 103

ASy = — = = —44.1 J/K.

Ty 298

Part d

Net change in entropy is,

AS =AS,, + AS, + AS =36.6+11.0—-44.1=3.5 J/K.

Problem 3.28

Ty Cp Ty dT Tf
AS)p= | ZLar=c = Cphn L.
(A8)p T, T Pln, T P

As air is made up of mostly diatomic molecules,
Cp=Cy+ Nk=5Nk/2+ Nk =TNk/2.
Using the ideal gas law and the values for P, V and T in this problem,

_ PV 1.013 X 10° x 1.00 x 1073

Nk =0. K.
T 300 0.338 J/
Hence,
Cp = TNk/2 = w = 1.18 J/K.
Once again from the ideal gas law,
PV PV;
T, Ty
As it is given that V;/V; = 2, this gives,
n_,
7, =2

Using this and the value from equation 14 in equation 11, we get,

T
(AS)p = 1.18 x 1an =1.18 x In2 = 0.820 J/K.
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