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1/ Anidea gasistaken from ato b on the pV-diagram shown in Fig. During this process, 700
J of heat is added and the pressure doubles. (a) How much work is done by or on the gas?
Explain. (b) How does the temperature of the gas at a compare to its temperature at b? Be
specific. (c) How does the internal energy of the gas at a compare to the internal energy at b?
Again, be specific and explain.

p (kPa)
b

MY | == a
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0 0.050 el

IDENTIFY: Apply AU = Q—W to the gas.

SET UP: For the process. AV =0. O=+700 J since heat goes into the gas.
EXECUTE: (a) Since AV =0. W =0.

(b) pV =nRT says ?:%: constant. Since p doubles. 7 doubles. 7 =27,.
(c)Since W=0. AU=0=+7001]. Up=U,+700J.

EVALUATE: For an ideal gas. when 7 increases. U increases.

2/ The Figure below shows a pV-diagram for an ideal gas in which its absolute temperature at
b is one-fourth of its absolute temperature at a. (a) What volume does this gas occupy at point
b? (b) How many joules of work was done by or on the gas in this process? Was it done by or
on the gas? (c) Did the interna energy of the gas increase or decrease from a to b? How do
you know? (d) Did heat enter or leave the gas from ato b? How do you know?

p (atm)




IDENTIFY: The gas is undergoing an isobaric compression, so its temperature and internal energy must be
decreasing.
SET UP: The pV diagram shows that in the process the volume decreases while the pressure 1s constant.

1L=10"m> and 1 atm =1.013 x 10’ Pa.
v, ¥

14 R
EXECUTE: (a) pV =nRT. n. R and p are constant so — = i constant. —=~ .
I p L

% |- (0.500 )| 222

a )/ a

(b) For a constant pressure process, W = p AV = (1.50 atm)(0.125 L — 0.500 L) and

=0.125L.

1.013x10° Pa
1 atm

10_3 m3
1L,

Since W is negative, work is done on the gas.
(c) For an ideal gas. U = nCT so U decreases when T decreases. The internal energy of the gas decreases

W =(-0.5625 L-atm) =—57.0 J. W is negative since the volume decreases.

because the temperature decreases.
(d) For a constant pressure process, O =nC, AT. T decreases so AT is negative and Q is therefore

negative. Negative O means heat leaves the gas.
EVALUATE: W =nR AT and Q=nC,AT. C,>R. so more energy leaves as heat than is added by work

done on the gas. and the internal energy of the gas decreases.

3/ A system istaken from state a to state b along the three paths shown in Fig below. (a)
Along which path is the work done by the system the greatest? The least? (b) If Ub> Ua,
along which path is the absolute value |Q| of the heat transfer the greatest? For this path, is
heat absorbed or liberated by the system?

0

IDENTIFY: Apply AU =Q—W. |W]|is the area under the path in the pV-plane.

SETUP: W >0when Vincreases.
EXECUTE: (a) The greatest work is done along the path that bounds the largest area above the F-axis in

the p-¥ plane. which is path 1. The least work is done along path 3.
(b) W >0 in all three cases: Q=AU +W. so Q >0 for all three. with the greatest O for the greatest work.

that along path 1. When Q > 0. heat is absorbed.
EVALUATE: AU is path independent and depends only on the initial and final states. W and Q are path
dependent and can have different values for different paths between the same initial and final states.



