Chapter 20: Entropy and the Second Law of Thermodynamics —
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n = 2.00 mol, T = 400 K, V; = 10.0 L = 0.0100 m3, V; = 30.0 L = 0.0300 m3

(a) S2 oM AEZT| Ha}:

V, 30.0
AS =nRlIn Vf = (2.00)(8.314) In 755 = 16.63 x In3 = 16.63 x 1.099

)

|AS = +18.3 J/K]

(b) S2 ™M AE,; = 00|22 Q = W:

V,
Q =nRTIn Vf = (2.00)(8.314)(400) In 3 = 6651 x 1.099

1

|Q=+7310J ~ 7.31kJ]

HE: AS = Q/T = 7310/400 = 18.3 J/KV
(c) Xt A AMEZT HItE AS = +18.3 J/KE Z Lt
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Ty =620 K, Tp, = 300 K, |Qp| = 2400 J
(a) 712 2 8:

T, 300
S oL Y 04839 =[0.516 ~ 51.6%
cC To 620 3

W = ec|Qu| = 0.516 x 2400 = [ 1239 J ~ 1240 J |

1Qrl = |Qu| — W = 2400 — 1239 = | 1161 J ~ 1160 J |

(d) HH| AEZT| H3}:
(q) Q 2400 1161
‘ H‘ ’ L‘

= —3.871 4 3.870
H 17, 620 300 +

AStotal =

1



AStotal =0 J/K
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m = 0.50 kg, ¢ = 4186 J/ (kg K), T; = 25°C = 298 K, T; = 100°C = 373 K
OE:hOEI 85 Tres - 373 K

(a) 22| AEZT| Ha}:

15 medT Ty
ASWater — / T = mc ln TZ

7

373
= (0.50)(4186) In Zo = 2003 x In(1.2517) = 2093 x 0.2245

| ASwater = +470 J/K|

Q = me(Ty — T;) = (0.50)(4186)(75) = 156 975 J

O ANEZT| Hot (BT 2T Tres = 373 K):

Q 156975
Tres 373

ASreservoir = -

ASreservoir = —421 J/K‘

(c) TH| AE =T tH2}:

ASiotal = ASwater + ASreservoir = 470 + (—421)

AStotal - +49 J/K >0 \/
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A M1HE: dQ = dEiy + dW = nCy dT + pdV
O|M7|H H&l p = nRT/VE THY:



T
dQ:nCvdTJr%dV

dQ T av

(b) &olo| 7| Ml (T3, V;)OllM 2B Ml (T}, Vi) TR B

FdqQ Ty dT Vi av
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T
AS—nCvlnf—Fann v

(c) T8 7t t™HAM TV 7! = constO| 2 &Z:

-1 -1
LVt =1y

v—1
AS =nCy In <V;> +nRlIn 145
Vi ;

Vi
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= ~1)lnL In-L
nCy (y )n‘/i+nR v

Y= Cp/Cvol_T'_ Cp — CV = RO|E§ Cv(’y — 1) = Cv(Cp/CV — 1) = Cp — CV = R:
AS = —ann“Z +ann“//’; =[0]
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OREEER 2 S22 E(c—>d)oAM:
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= nRT; In =<
|Qr| = nRTy, v,
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b) St A (b—c): TV, " =TV " ... (1)

ctEetE(d—a): TV, =TV ' ... (2)

(c) &2:

Lo lewl _ nRTy In(Ve/Va)

Qul ~~ nRTxIn(Vy/Vy)

(b)2l Z3HV;/V, = V,/V,S T3t In2fo] o2 Elrk:
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T, = —18°C= 255K, Ty = 30°C = 303 K
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(b) |Q1| = 500 JE HMHBL7| QI3 A A L:

(c) ¥M HS7| (K = 3.0):
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(a) ZHEHXISI CHS = W =

nl'nQ"

(nl,ng) 7'”A|_I' w
(6,0)  6!/(6!0!) =720/720 1
(5,1)  6!/(5!'1!) =720/120 6
(4,2)  61/(4!12!) =720/48 15
(3,3)  6!/(3!3!) = 720/36
(2,4)  6!/(2!4!) =720/48 15
(1,5)  6!/(1!5!) =720/120 6
(0,6)  6!/(0!6!) =720/720 1

A OJAMER: 1+6+154+204+15+6+1=64 =26V
(b) 7t& =& F2 HiX|: [ (3,3) , W =20

B8 Py = 20/64 =|0.3125 = 31.25% |
71 =& 2 HiX]: (6,0) == (0,6), W =1
=

88: Py = 1/64 =[0.0156 = 1.56% |
(€) X7l:ny =6,W; =1, %B:ny =3, Wy =20

W
AS = k(InW; — InW;) = kln Wf = (1.38 x 1072%) In 20

i

= (1.38 x 10723)(3.00) = |4.13 x 10”2 J/K

(d) N = 100! th:
Ws0,50 = sotee: &2 1.01 x 10%

Wig0,0 =1

HIZ: | Ws0,50/Wig0,0 =~ 10%

50-50 =HH7} 100-0=Ct o 10298 2HE0| =Lt O|A2 Xif WEOIM 7[H7t A RI|= HX|= 0[]
SAMC= AFSCt HH J[M(N ~ 10%°)0l|l M= O] H[Z0| MESHMO = HM, ZE X7t et 0 20|=
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