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“t = VJl + a t) . . . . . . . . . . . . . . . . (5.1)

“t = Vo(l  +A)
273.15

“0
= - (273.15 + t)273.15
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LnOU  VO/273.15  ikilfd

= dInsi  x (273.15 +t)

:. v, a (273.15 + t) . . . . . . . . . . . . . ..(5.2)
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W rev = wmax . . . . . . . . . . . . . . . (5.9)
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CH 243

= - 2.303nRT  log 2
2 . . . . . . . . . . . . (5.14)
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= - nRT . . . . . . . . . . . . . . . (5.16)
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A h

. . . . . . . . . . . . . . . (5.17)

. . . . . . . . . . . . . . . (5.18)
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s

:. w = F.dS
0

. . . . . . . . . . . . . . . (5.19)

.
. . F = WL!E

dt

&it.4  F du
= w”‘iii . . . . . . . . . . . . . . . (5.20)

u

W du= wu  %.ds

0

ru= wudu
0

= r wu2
2

1 3 0

. . . . . . . . . . . . . . . (5.21)
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WDC = -P(V,-  V,)

&W-I P = 1 m5fmm

WDC = -(latm)(22.4  -11.2) liter

ILhoIpI\~?~  = -11.2 liter.atm  (101.3J/liter.atm)

:. w,, = -1.135 kJ

&l.h  WADC  = 0 + (-1.135 kJ)

= -1.135 kJ

-w,,  = --pw,-v  1)

= -(2  atm)(22.4-  11.2) liter (101.3 J/liter.atm)

:. WAB = -2.27 kJ

wAC = --nRTln(V2/V,)
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Y
6761lUZ A %&6

n = PV/RT

UWMil =  ( 2  atm)(ll.2  liter)/(0.0821  liter.atm/K.mol)(273.15K)

n c Imol

:.  w,, = - (1 mo1)(8.3143  J/K.mo1)(273.15K)ln(22.4/11.2)

zz - 1.574 kJ

CH 243

= -
0.3 [ 1v-o.3  v2

=,-E  I

VI

v -0.3 . . . . . . . . . . . . ..a .(A)
1

1 3 3



w =
p2vi.3.  VTO.3  - p,&.3 v -0.3

. 1
0.3

p2v2 - p,vl=
0.3

. . . . . . . . . . . ...(B)

:. vl.3
2 = (P/P,)  vi.3

m-ii&  111.3 xVi+uakb’Wo

V2 =  v ,  (P,/P,)“1.3

=  ( 1  f6) (200/15)“‘.3

:. w = LlS  Ibs/inch2)  (7.32 ft3) - (200 Ibs/inch2)  (1 ft3)],

0.3

= -4.33 x lo4 lbs-ft /

:. siPr~liinoinni~~~l~~~~~~~i~~~i~~ 5.87 x IO4  $R

WllfJlW’J 1 psia fklUl8111 pound per square inch atomosphere H% lbs/(inch)2 b?-klPb~~bdU

144.1bs/ft2

5.4 “g~~w~suesawo~~ol~c~,~~~  (The First Law of Thermodynamics)

nD~~iiuan”lJn7roy~nnSwAUJJ7W  (The Law of Conservation of Energy) &lth?~~~l
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(4, + WJ + (93 + Wjl = (4, + W2) + (q3 + W3)

q1 + WI = 92 + w,

. : AE, = AE, . . . . . . . . . . ...(C)
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:. w = -pext  (Av)
= - (1 atm) (1.701 liter)

= - (1.701 liter.atm) (101.3 J/l liter atm)
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= 800 J + W,

A E, = q, + W,

. . . . . . . . . . . . . . (1)

=  ( - 4 0 0  J )  +  ( - 1 . 6  kJ)

adoJ9lni7awauaranl~~~~n~  7fKii A E =  0

&91fl AE = 0

. . . . . . . . . . . . . . . (2)

:. A E, + AE, = 0

unwiiauni~  (I) ila:  (2) bxw-m  (3) xS&a&4”wb’h

800 J + W, + (-2000 J) = 0

:. w, = 1200 J

. . . . . . . . . . . . . (3)
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