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19.1.
(a) Identify and Set Up:   The pressure is constant and the volume increases.
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	The pV-diagram is
sketched in Figure 19.1.
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(b) 
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Since p is constant, 
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The problem gives T rather than p and V, so use the ideal gas law to rewrite the expression for W.

Execute:   
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Thus 
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 is an alternative expression for the work in a constant pressure process for an 
ideal gas.

Then 
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Evaluate:   The gas expands when heated and does positive work.


19.6.
(a) Identify and Set Up:   The pV-diagram is sketched in Figure 19.6.
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	Figure 19.6


(b) Calculate W for each process, using the expression for W that applies to the specific type of process.
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p is constant; so 
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 (W is negative since the volume decreases in the process.)
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Evaluate:   The volume decreases so the total work done is negative.


19.11.
Identify:   Part ab is isochoric, but bc is not any of the familiar processes.

Set Up:   
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 determines the Kelvin temperature of the gas. The work done in the process is the area under the curve in the pV diagram. Q is positive since heat goes into the gas. 
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Execute:   (a) The lowest T occurs when pV has its smallest value. This is at point a, and 
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(b) a to b: 
[image: image22.wmf]0
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b to c: The work done by the gas is positive since the volume increases. The magnitude of the work is the area under the curve so 
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(c) For abc, 
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Evaluate:   215 J of heat energy went into the gas. 53 J of energy stayed in the gas as increased internal energy and 162 J left the gas as work done by the gas on its surroundings.


19.16.
Identify:   
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Set Up:   
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 when heat leaves the gas.

Execute:   For an isothermal process, 
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Evaluate:   In a compression the volume decreases and 
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19.20.
Identify:   For an ideal gas, 
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Set Up:   
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 for a monatomic gas.
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Evaluate:   
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 600 J of heat energy flows into the gas. 240 J leaves as expansion work and 360 J remains in the gas as an increase in internal energy.


19.29.
(a) Identify and Set Up:   In the expansion the pressure decreases and the volume increases. The 
pV-diagram is sketched in Figure 19.29.
	[image: image37.png]




	Figure 19.29


(b) Adiabatic means 
[image: image38.wmf]0

Q

=.


Then 
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 (Table 19.1).
Execute:   
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W positive for 
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Evaluate:   There is no heat energy input. The energy for doing the expansion work comes from the internal energy of the gas, which therefore decreases. For an ideal gas, when T decreases, U decreases.


19.30.
Identify:   Assume the expansion is adiabatic. 
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 relates V and T. Assume the air behaves as an ideal gas, so 
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 to calculate n.

Set Up:   For air, 
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Execute:   (a) 
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(b) 
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Evaluate:   We could also use 
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19.32.
Identify:   
[image: image62.wmf]pVnRT

=

 For an adiabatic process, 
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Set Up:   For an ideal monatomic gas, 
[image: image64.wmf]5/3
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(b) (i) Isothermal: If the expansion is isothermal, the process occurs at constant temperature and the final temperature is the same as the initial temperature, namely 
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(ii) Isobaric: 
[image: image68.wmf]0

p

D=

 so 
[image: image69.wmf]5

2

10010 Pa

p

=.´.

 
[image: image70.wmf]21211

(/)2602 K

TTVVT

===.


(iii) Adiabatic: Using 
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Then 
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Evaluate:   In an isobaric expansion, T increases. In an adiabatic expansion, T decreases.

© Copyright 2016 Pearson Education, Inc. All rights reserved. This material is protected under all copyright laws as they currently exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

19-1
© Copyright 2016 Pearson Education, Inc. All rights reserved. This material is protected under all copyright laws as they currently exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

© Copyright 2016 Pearson Education, Inc. All rights reserved. This material is protected under all copyright laws as they currently exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.


_1367667938.unknown

_1367668444.unknown

_1367668461.unknown

_1367670782.unknown

_1479987308.unknown

_1479987323.unknown

_1479987486.unknown

_1479987512.unknown

_1479987625.unknown

_1479987477.unknown

_1479987316.unknown

_1370423804.unknown

_1476266200.unknown

_1476266213.unknown

_1476267714.unknown

_1476265734.unknown

_1476265515.unknown

_1367670802.unknown

_1367670809.unknown

_1367670790.unknown

_1367668489.unknown

_1367668499.unknown

_1367668508.unknown

_1367670743.unknown

_1367668510.unknown

_1367668501.unknown

_1367668495.unknown

_1367668470.unknown

_1367668487.unknown

_1367668468.unknown

_1367668453.unknown

_1367668457.unknown

_1367668459.unknown

_1367668455.unknown

_1367668449.unknown

_1367668451.unknown

_1367668447.unknown

_1367668421.unknown

_1367668436.unknown

_1367668440.unknown

_1367668442.unknown

_1367668438.unknown

_1367668428.unknown

_1367668432.unknown

_1367668423.unknown

_1367668138.unknown

_1367668142.unknown

_1367668146.unknown

_1367668140.unknown

_1367668048.unknown

_1367668052.unknown

_1367667940.unknown

_1367667829.unknown

_1367667924.unknown

_1367667932.unknown

_1367667934.unknown

_1367667928.unknown

_1367667833.unknown

_1367667922.unknown

_1367667831.unknown

_1367667743.unknown

_1367667825.unknown

_1367667827.unknown

_1367667823.unknown

_1367667737.unknown

_1367667739.unknown

_1347271108.unknown

_1348213204.unknown

_1367667735.unknown

_1347271136.unknown

_1347271045.unknown

