CHAPTER 14:  Heat

Answers to Questions

7.
Steam at 100oC contains more thermal energy than water at 100oC.  The difference is due to the latent heat of vaporization, which for water is quite high.  As the steam touches the skin and condenses, a large amount of energy is released, causing more severe burns.  And the condensed water is still at 100oC , and so more burning can occur as that water cools.

10.  An ordinary fan does not cool the air directly.  It actually warms the air slightly, because the motor used to power the fan will exhaust some heat into the air, and the increase in average kinetic energy of the air molecules caused by the fan blades pushing them means the air temperature increases slightly.  The reason for using the fan is that it keeps air moving.  The human body warms the air immediately around it, assuming the air is initially cooler than the body.  If that warmed air stays in contact with the body, then the body will lose little further heat after the air is warmed.  The fan, by circulating the air, removes the heated air from close to the body and replaces it with cooler air.  Likewise, the body is also cooled by evaporation of water from the skin.  As the relative humidity of the air close to the body increases, less water can be evaporated, and cooling by evaporation is decreased.  The fan, by circulating the air, removes the humid air from close to the body and replaces it with less humid air, so that evaporation can continue.

Solutions to Problems

1.
The kcal is the heat needed to raise 1 kg of water by 1 Co.   Use the definition to find the heat needed.
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6.
The wattage rating is Joules per second.  Note that 1 L of water has a mass of 1 kg.
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17.
The heat lost by the iron must be the heat gained by the aluminum and the glycerin.
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18.
We assume that all of the kinetic energy of the hammer goes into heating the nail.
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28.
The heat lost by the steam condensing and then cooling to 20oC must be equal to the heat gained by the ice melting and then warming to 20oC. 
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36.
The distance can be calculated from the heat conduction rate, given by Eq. 14-4.  The rate is given as a power (200 W = 200 J/s).
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39.
For the temperature at the joint to remain constant, the heat flow in both rods must be the same.  Note that the cross-sectional areas and lengths are the same.  Use Eq. 14-4 for heat conduction.
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49.
(a)
Use Eq. 14-5 for total power radiated.
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(b)
Assume that the energy from the Sun is distributed symmetrically over a spherical surface with the Sun at the center.
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J14: What is the ratio of the power radiated by stars A and B if A has half the radius of B and twice the temperature of B?
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