Physics 215
Homework Set 2

1. Gold has a molar mass of 197 g/mol. (a) How many moles of gold are in a 2.50 g sample of pure gold? (b)
How many atoms are in the sample?

2. The best laboratory vacuum has a pressure of about 1.00 x 10™® atm, or 1.01 x 10" Pa. How many gas
molecules are there per cubic centimeter in such a vacuum at 293K?

3. A sample of an ideal gas is taken through the cyclic process abca shown in the figure below; at point a, T =
200 K. (a) How many moles of gas are in the sample? What are (b) the temperature of the gas at point b, (c) the
temperature of the gas at point c, and (d) the net energy added to the gas as heat during the cycle?

B7S[-—— L

~

g

= .

g

6..?' 251] ! , -~
b
1.0 3.0

Volume {m*)

4. At 273 K and 1.00 x 10 atm, the density of a gas is 1.24 x 10~ g/cm’. (a) Find vrms for the gas molecules.
(b) Find the molar mass of the gas and identify the gas. (Hint: It’s one of H,, He, H,O, Ny, O,, CO,, SO,)

5. When 20.9 J was added as heat to a particular ideal gas, the volume of the gas changed from 50.0 cm® to
100 cm’® while the pressure remained constant at 1.00 atm. (a) By how much did the internal energy of the gas
change? If the quantity of gas present is 2.00 x 10~ mol, find the molar specific heat of the gas at (b) constant

pressure and (c) constant volume.

6. One mole of an ideal diatomic gas goes from a to C along the diagonal path in the figure below. During
the transition, (a) what is the change in internal energy of the gas, and (b) how much energy is added to the
gas as heat? (¢) How much heat is required if the gas goes from a to ¢ along the indirect path abc?
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7. (a) One liter of a gas with y = 1.3 is at 273 K and 1.0 atm pressure. It is suddenly compressed adiabatically
to half its original volume. Find its final pressure and temperature. (b) The gas is now cooled back to 273 K

at constant pressure. What is its final volume?

8. A certain gas occupies a volume of 4.3 L at a pressure of 1.2 atm and a temperature of 310 K. It is
compressed adiabatically to a volume of 0.76 L. Determine (a) the final pressure and (b) the final

temperature, assuming the gas to be an ideal gas for which y = 1.4.



