~ @You decide to take a nice hot bath but discover that your
thoughtless roommate has used up most of the hot water. You fill
the tub with 270 kg of 30.0°C water and attempt to warm it fur-
ther by pouring in 5.00 kg of boiling water from the stove. (a) Is
this a reversible or an irreversible process? Use physical reason-
ing to explain. (b) Calculate the final temperature of the bath
water. (c) Calculate the net change in entropy of the system

(bath water + boiling water ), assuming no heat exchange with
the air or the tub itself.

i qmy}& heat engine takes 0.350 mol of a diatomic ideal gas
around

the cycle shown in
the pV-diagram of Fig.20.24.  Figure 20.24 Problem 20.40.
Process 1 — 2 is at constant
volume, process 2 — 3 is adia- " )
batic, and process 3 — lisata
constant pressure of 1.00 atm.
The value of y for this gas is
1.40. (a) Find the pressure and
volume at points 1, 2, and 3. 1.00 atm F ! '
| (b) Calculate O, W, and AU 17 30K T = 492K
for each of the three processes. o
(¢) Find the net work done by
. the gas in the cycle. (d) Find the net heat flow into the engine in

- one cycle. (e) What is the thermal efficiency of the engine? How |
does this compare to the efficiency of a Carnot-cycle engine oper- |
ating between the same minimum and maximum temperatures 7 |

and 7,7

20467 What is the thermal effi-  Figure 20.27 Problem 20.46.
" ‘clency .of an engine that operates '

i by taking n moles of diatomic
ideal gas through the cycle
1—->2—>3—>4—1 shown in
! Fig. 20.277
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