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18.1.
Identify: (a)   We are asked about a single state of the system.

Set Up:   Use 
[image: image1.wmf]total
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 to calculate the number of moles and then apply the ideal-gas equation.
Execute:    
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(b) 
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Evaluate:   The tank contains about 1/10 mole of He at around standard temperature, so a pressure around 1/10 atmosphere is reasonable.

18.11.
Identify:   We are asked to compare two states. Use the ideal-gas law to obtain 
[image: image8.wmf]1
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 in terms of 
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 and the ratio of the temperatures in the two states.

Set Up:   
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 and n, R, p are constant so 
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Execute:   
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Evaluate:   p is constant so the ideal-gas equation says that a decrease in T means a decrease in V.

18.13.
Identify:   We know the volume of the gas at STP on the earth and want to find the volume it would occupy on Venus where the pressure and temperature are much greater.

Set Up:   STP is 
[image: image15.wmf]273 K
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 and 
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 Set up a ratio using 
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Execute: 
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Evaluate:   Even though the temperature on Venus is higher than it is on earth, the pressure there is much greater than on earth, so the volume of the gas on Venus is only about 5% what it is on earth.


18.16.
Identify:   
[image: image23.wmf]=
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 and 
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Set Up:   For a cube, 
[image: image25.wmf]=.
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Execute:   (a) The force of any side of the cube is 
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(b) For 
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Evaluate:   When the temperature increases while the volume is kept constant, the pressure increases and therefore the force increases. The force increases by the ratop 
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18.19.
Identify:   We know the volume, pressure, and temperature of the gas and want to find its mass and density.

Set Up: 
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 The ideal gas law, 
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 applies.

Execute:   (a) 
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 The mass of this amount of gas is 
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(b) 
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Evaluate:   The density at this level of vacuum is 13 orders of magnitude less than the density of air at STP, which is 1.20 kg/m3.
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