Chapter 14: Heat
College Physics

Chapter 14

Heat

Problems


1.
(a)
The gravitational potential energy of the 1.4 kg of water is converted to internal energy in the 6.4-kg system.
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(b)

[image: image2.wmf]Yes; the increase in internal energy inc

reases the average kinetic energy of the

 water molecules, thus

the temperature is increased.



11.
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19.
The heat capacity of the system is 
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33.
The sum of the heat flows is zero. Find the heat of vaporization of water.
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41.
Heat flows from the aluminum into the ice. Find the mass of aluminum required to melt 10.0 g of ice.

[image: image8.wmf](

)

(

)

Alice

AlAlAlicef

icef

Al

AlAl

J

g

J

gK

0

0

(10.0 g)333.7 

0.900 (0.0°C80.0°C)

46.3 g

QQ

mcTmL

mL

m

cT

×

+=

D+=

=-

D

=-

-

=



57.
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The child loses heat at a rate of 105 W due to convection.


69.
The person must lose heat at the same rate as it is produced and absorbed to maintain a constant body temperature.
Produced: 90 W
Absorbed: 
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Rate of heat loss: 90 W + 300 W = 390 W
So, heat must be carried away from the body by perspiration at a rate of 390 W.
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81.
	Animal
	(a) BMR/kg
	(b) 
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	Mouse
	210
	1200

	
	Dog
	51
	1000

	
	Human
	32
	1000

	
	Pig
	18
	1000

	
	Horse
	11
	960




(a)
According to the table, since BMR/kg is larger for smaller animals, 
[image: image13.wmf]it is true

 that smaller animals must consume more food per kilogram of body mass.



(c)
When an animal is resting, the food energy metabolized must be shed as heat (no work). Since 
[image: image14.wmf]radiative loss depends upon surface area

,
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 must be approximately the same for different-sized animals.
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