
Physi
s 123 se
tion 2 CIDHomework 5 S
ore / 301. (5 pts) An ideal gas is held in a thin-walled elasti
 
ontainer whi
h 
an stret
h and in
rease its volume as the gasis heated. It stret
hes in su
h a way that the pressure of the gas is always equal to AV 1/2 where V is the volumeof the gas and A is a 
onstant. The gas has an initial volume of 0.1 m3 and a pressure of 1.013 × 10
5 Pa. Thegas is then slowly heated until its pressure is 2.211× 10

5Pa. (a) What is the 
onstant A? (b) How mu
h work isdone by the gas as it expands? (
) How mu
h work is done by the atmosphere around the 
ontainer as the gasinside the 
ontainer expands? (hint, the work done by the atmosphere should be negative, sin
e the volume ofthe atmosphere is de
reasing as the 
ontainer expands) (d) You should have found that the gas did more workthan the atmosphere absorbed. Where did the rest of the energy go?2. (5 pts) An ideal gas is 
ontained inside a 
ylinder with a moving piston on the top. The piston has a mass m whi
hkeeps the gas at a pressure P0. The initial volume of the gas is V0. For this whole problem give your answers interms of P0 and V0.(a) The gas is heated until the volume has expanded to twi
e its initial volume. How mu
h work is done on thegas do during this pro
ess?(b) By what fa
tor does the temperature in
rease during this expansion?(
) The piston is then lo
ked in pla
e and the gas is 
ooled ba
k to its original temperature. What is the pressureof the gas after it is 
ooled?(d) How mu
h work is done on the gas as it is 
ooled?(e) The 
ylinder is then pla
ed in a bu
ket of water whi
h keeps the temperature 
onstant (at the originaltemperature), and the piston is released and allowed to slowly drop until the gas returns to its initialpressure P0. How mu
h work is done on the gas during this pro
ess?(f) Draw a P − V diagram of this sequen
e of pro
esses. Label the initial state of the gas A, the state afterexpanding B, and the state after it is 
ooled C.3. (5 pts) An ideal gas is initially at atmospheri
 pressure with a volume of 0.3m3.(a) The gas is then heated at 
onstant volume until the pressure doubles. During this pro
ess 1,200 Joules ofheat �ow into the gas. How mu
h work does the gas do? (Note, unlike the last problem, I've asked you howmu
h work the gas does rather than how mu
h work is done on the gas. Remember that the two quantitiesdi�er by a minus sign.)(b) What is the 
hange in the internal energy of the gas as it is heated?(
) Now the pressure of the gas is kept at 2 atmospheres and the gas is heated while it's volume in
reases totwi
e its initial volume. In the pro
ess the internal energy of the gas in
reases by 1,000 Joules. How mu
hwork does the gas do?(d) How mu
h heat �ows into the gas during the expansion?(e) Draw a P − V diagram of this sequen
e of pro
esses. Label the initial state of the gas A, the state after the
onstant volume pro
ess B, and the state after the 
onstant pressure pro
ess C.(f) Show that the total work done by the gas through both pro
esses is equal to the area under the 
urve in the
P − V diagram.4. (5 pts) A 10 
m3pie
e of 
opper is heated from a temperature of 25

◦C to a temperature of 35
◦C. (a) How mu
hwork does the 
opper do on the atmosphere as it is heated? (b) How mu
h heat does the 
opper absorb? (
)How mu
h has the internal energy of the 
opper 
hanged by?Extra problems I re
ommend you work (not to be turned in)- Work a bun
h of the se
tion 20.5 and 20.6 problems from the textbook.


