Problem Set 6 - Solutions

1. The second law of thermodynamics states that heat flows from high to low
temperatures. An example that supportsthislaw isthe fact that hot coffee, if left to stand

inacup, will coal off.

2. A heat engine takes in therma energy and outputs therma energy and work. An
example of aheat engineis an automobile.

3. The difference between a heat pump and arefrigerator isthat a heat pump takesin
heat from a high-temperature object and outputs heat and work, while arefrigerator takes
inwork and heat from an outside source and pumps hesat from alow-temperature object
to a high-temperature object, (the arrows on the diagram are reversed).

4. The second law of thermodynamics us that a heat engine can never be 100% efficient.
Some energy will dways be logt asit flows to alower-temperature object.

5. lce mdts because the energy from the higher-temperature liquid surrounding theiceis
transferred to the lower-temperature ice, causing the molecules to move more and met
the ice (converting the ice from a solid to aliquid Sate).

A room with a poorly insulated window gets colder because the heet insde the
room isdlowed to travel outside, to the lower-temperature air.

6. The following are not heat engines.
eectric locomative

wind turbine

solar hot water heater

(If you said that a solar hot water heater was a heet engine, you did not lose points. It
uses radiant energy, not therma energy).



