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Physics 224 Quiz 5, Monday Feb 10 Name A“ LW C ‘
Winter 2003 Calories, latent heat, first law

1. Carefree youth. Your metabolism can convert about 20% of stored chemical energy to useful
work, while the rest is released as heat. For those of you who’ve never dieted, 100 g of chocolate
contains around 450 kcal, or 2000 kJ. One day you will care about that.

a. Estimate how much chocolate would you need to eat to hike to the top of Rainier (4000 m).
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b‘not‘ b. Estimate how much sweat you would produce in doing this. [The latent heat of vaporization of
\qh water is about 2000 kl/kg}.
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2. Bike pump. 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 inwa.d as
indicated in the diagram.

a. What happens to the temperature of the gas, and why? [Hint: remcmber the first law of

thermodynamics]
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b. How can you explain the temperature change using kinetic theory? [Hint: consider collisions
of molecules with the moving piston]
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