Heat Engine Quiz Answer Key
Key Equations
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1. What is a heat engine?
a) It takes heat and turns it into heat
b) It takes work and turns it into heat
c) It takes heat and turns it into work
d) It takes heat and turns it into work and heat
e) None of the above
2. Find the correct statement. In a car engine, the pistons that move the car rise and fall due to... 
a) The gas changing into a liquid state
b) The piston transferring thermal energy to the gas
c) The heat from the spark transferring thermal energy to the piston.
d) The heat from the spark transferring thermal energy to the gas, which does work on the piston.
3. A car takes in 500 joules of heat (QH) from gas and air. It does 300 joules of work. How much heat must come out of the tail pipe?
a) 800 Joules
b) 300 Joules
c) 200 Joules
d) Not enough information

4. Using what you know about heat engines, why is your car hood always warm after you drive for a while?
All engines release some heat that is ‘wasted.’  This goes out into the air, or in this case, into the metal of your car hood.
5. Draw in the arrows to show the process of energy transfer in a heat engine.
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6. Explain how heat energy could be transferred into mechanical energy.
Heat being added to a system will speed up the molecules and expand the substance.  This can take place in a closed system like a piston, which will react and move when the substance expands.
7. Say a heat engine is operating at 33% efficiency.  How much heat would you have to provide in order to get 660 Joules of output work-energy?
2000 Joules
8. The coldest temperature reached in a lab is about 0.2 nK.  How hot of a reservoir would you have to provide to make an ideal heat engine operate at 100% efficiency with a cold reservoir of 0.2ºnK?  Explain your answer.
[bookmark: _GoBack]Even with a very cold temperature, for this ratio to be equal to 0, the heat reservoir would have to be infinitely large.  This means that no engine is hot enough to work at 100% efficiency.
9. What would happen to the efficiency of an ideal heat engine if the hot reservoir and the cold reservoir were at the same temperature?
It would not operate because its efficiency would be 0%.
10. The graph below represents the pressure and volume of a gas.  The arrows on the gas represent time flowing. Describe what process must be happening from points a to b, and what part of the heat engine cycle this gas is playing.
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The volume of the gas is getting larger and the pressure is getting lower.  This is when the gas does work on the container to expand it.
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Efficiency of a Carnot (ideal) heat engine




