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Exercise
work performed M _0.71KkJ

3A.2(b) Efficiency. .18 ——M—=—= =0.262 . For an ideal
heat absorbed g, 2.71kJ

Heat engine we have 77

TRT

T T
=1-—[3A.10] =0.262 =1————— . Solving for T,. we
T 27316 K

h

obtain [T. = 201.6 K] as the temperature of the organic liquid.

3A.9(b) Since the masses are equal and the heat capacity is assumed constant. the final temperature will be the
average of the two inifial temperatures,

1 _
T, =—(100°C+25C) = 625°C

The heat capacity of each block is C=mC; where C; is the specific heat capacity.
So.

AH (individual) = mC AT =10.0x10° g 0.449 TK ™ g™ % (£37.5K) = £168kJ

These two enthalpy changes add up to zero: |AH, =0

) = ~
AS =mC. In —f‘: 100°C =373.2K;25°C = 298.2K: 62.5 C = 335.7K
3 A1 -1 (335.7) =
AS, = (10.0x10° g)x (0.449TK ' g )xm[ |=532]K
| 208.2 )
; e (3357 __
AS, = (10.0%10° g)» (0.449TK ' g )xm‘—‘=—4;511\
’ 1 373.2)

AS,, =AS +AS, =|57TK™

A_H 352710 Tmol™ z
. _ Bt 3527 _ [P N B 1
AL O 8,5 =2 =R~ 104K = [1046TK

b
(ii) If vaporization occurs reversibly, as is generally assumed

AS__+AS_=0 so AS_=|-104.6JK"

Comment. This calculation has been based on the assumption that the heat capacities remain
constant over the range of temperatures involved and that the enthalpy of vaporization at 298.15 K
given in Table 3A.2 can be applied to the vaporization at 373.15 K. Neither one of these assumptions
are strictly valid. Therefore, the calculated value is only approximate.



T, A, H T, A_H T
3A.12(b) AS =nC (H,0.5)ln—++n—"—+nC (H,0.)ln—=*+n———+nC (H,0.g)ln—+
T T, T

150¢g

n=——————=0.832 mol
18.02 g mol

1 1 273.15 6.008 kJ/mol™

mol  xIln————+ 0.832 molx
61.15 27315 K

AS =0.832 molx38.02 TK

1

+0.832 mol x75.291 TK™ " mol " xIn

40.657 kJ/mol™ 1 -1 . 378.15
+0.832 mol x———— + 0.832 molx33.58JK "~ mol ~ xIln——m
373.15 K 373.15

AS =1303TK™

A S® =5%(zZn*,aq) + ST (Cu,s) - ST (Zn,s) - ST (Cu™,aq)

3B.2(b) () a4 R
=[-112.1+33.15- 41.63+99.6 |TK™ mol 21,07 mor!|

A S§® =1287(C0,.g)+1187(H,0.1)- S2(C,H,,0,,s) - 125°(0,.2)

(ii) = [(12 %213.74) + (11 % 69.91) — 360.2 — (12 = 305.14)]JK‘1 mol™

—[+512.07 K™ mol™|




Problem

3A.2  The Otto cycle is represented in Fig. 3.1. Assume one mole of air.

Figure 3A.1
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Wege =W +W; = AU, + AU [q,=¢,=0]=C,(I; -T,)+ C, (I, - T..)
q, =AU, =G(T.-Ty)
G -T,+T,-T | _ _l'r'TD_TA.\I
B |Te - T - \I-T3
We know that
P 1ie - & e
T, [V, 1 T, (7
—"‘=l—Bl and —D=l—ci [2E.2a]
TB \ VA TC \ VD/’
T, T T.T,
Since Vg = Ve and Vs = Vp, —=-2, or I, = -AcC
JT‘B\ TC E‘-'B
T ! T, (V)
Then np=1-—2——=1-"2o0r|p=1- —B|
I. -I; I Vs )

Given that Cpp, = T-'FQR. we have Cyp = 5.-’2R [2D.11]and ¢ =

For ﬂ=10. r;=1—(i)l =[0.47]

VR[]

1 3 sur,l 3
[T
AS,=C, I —C|
\T, )
(T (p.]
At constant volume | —C| = p_| =5.0
\5,) p,)

A8, =(3)(83147K mol™) x (n5.0) -

AS, , =—AS, =

D A

-1
AS,, , =-AS, =[+331K

I~.I|J|



