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Chapter 13

temperature and the ideal gas

Problems


1.
Strategy  Use Eqs. (13-2b) and (13-3).


Solution  Convert the temperature.
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11.
Strategy  The hole expands just as if it were a solid brass disk. Use Eq. (13-6).

Solution  Find the increase in area of the hole.
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25.
Strategy  Use Eqs. (13-4) and (13-6) and the given initial and final areas.

Solution  Find the fractional change.
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Now, since 
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37.
Strategy  Use Eq. (13-10).


Solution  Find the number of air molecules.
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53.
Strategy  Use the microscopic form of the ideal gas law, Eq. (13-13).

Solution  Find the number of air molecules released.
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 air molecules were released.


65.
Strategy  The total internal kinetic energy of the ideal gas is equal to the number of molecules times the average kinetic energy per molecule. Use Eq. (13-20).

Solution  Find the total internal kinetic energy of the ideal gas.
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77.
Strategy  Form a proportion with the two reaction rates and solve for the temperature increase. Use Eq. (13-24).

Solution  Find the temperature increase.
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93.
Strategy and Solution  The average of the test scores is 
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 The rms value is 
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 The most probable value is 
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 since it appears twice as often as any other score.

109.
Strategy  Use ideal gas law and Hooke’s law.

Solution  Find the pressure of the gas.
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 The force with which the piston pushes on the spring is equal to 
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 to find the spring constant.
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