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A sealed cylindrical pump contains one mole of an ideal gas. The piston fits tightly so that no gas escapes, but friction is negligible between the piston and the cylinder walls.

The pump is thermally insulated from its surroundings. The piston is quickly pressed inward as indicated in the diagram.

4. Will the temperature of the gas (circle one!)increase, decrease, or remain the same?

5. Explain the reasoning that you used to answer the previous question.

6. Is there any heat transfer occurring during this process? If so, identify the direction of the transfer.

7. Explain the reasoning that you used to answer the previous question.

The pump is returned to its original state and then (without the insulation) placed in a very large container that is filled with an ice-water mixture. The system is allowed to come to thermal equilibrium at 0O C. The piston is then pressed inward very slowly.

8.  Will the temperature of the gas increase, decrease, or remain the same?

9.  Explain the reasoning that you used to answer the previous question.

10.  Is there any heat transfer occurring during this process? If so, identify the direction of the transfer.

11.  Explain the reasoning that you used to answer the previous question.
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