Chapter 15 The Laws of Thermodynamics

11. (a,c)See diagram. 2
(by The work done is found from Eq. 15-3. Y P(N/ = L
P l e e 2
W= PAV =(455N/m’)(8.00m’ —2.00m’) 200 | () '
=|2.73x10°J R \
The change in internal energy depends on the temperature 2007 (B)\ :

change, which can be related to the ideal gas law, PV =nRT.
AU =% nRAT =#(nRT, - nRT) =3[ (PV), =(PV), |

100 -

=1 PAV =2 =4(2.73x10']) =[4.10x10°J

(d) The change in internal energy only depends on the initial and final temperatures. Since those
temperatures are the same for process (B) as they are for process (A), the internal energy change

is the same for process (B) as for process (A), |4.10x10’J{.

12. For the path ac, use the first law of thermodynamics to find the change in internal energy.
AU, =Q -W, =-63)1-(-351)=-281]
Since internal energy only depends on the initial and final temperatures, this AU applies to any path
that starts at a and ends at c. And for any path that starts at ¢ and ends at a, AU, =-AU,_ =281

(a) Use the first law of thermodynamics to find @, .
AUy = Qe ~Woe = Uy =AU+ W, =_28J+(_48‘l)=m
(b) Since the work along path be is 0, W, =W, = EAV, = B(V, — Va) . Also note that the work
along path da is 0.
W, =W, = PAV, = P(V,~1) =
(c) Use the first law of thermodynamics to find @, .
AU, =Q,.-W, = Q,.=AU_ +W_=287+24T=|52]

cda cda
(d) Asfoundabove, U -U =AU, =-AU_ =|28]
(e) Since U -U =51 = U =U+5] - AU, =U-U,=U-U-51=AU,-51=231].
Use the first law of thermodynamics to find Q, .

AU, =Q,-W, = Q, =AU, +W, =231+0=|23)

BV~ ) =—4W, =—4(~483) =221

b

a

13. We are giventhat (). =—80J and W =-551J.
(a) Use the first law of thermodynamics to find U, —U, =AU,
AU, =-AU, =~(Q. 1) =~(~801--551) -[5]
(b) Use the first law of thermodynamics to find (.
AUy = QoW = Qu =AU, +W, =AU, +M, =251+381=[63]
(c) Since the work along path bc is 0, W, =W = PAV = E(Vh - Va) .
W, =W, = PAY, = B(V,-V)=25B(V,-V,) =—25W,, =-25(387)=[-95]]
(d) Use the first law of thermodynamics to find
AU, =Q, -W, - Q, =AU, +W, =-25]-95]=
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