Gas Pressure and Force Quiz Answer Key
Key Equations
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For questions 1-3, consider an ideal gas substance.
1. If the substance had a constant temperature and was compressed into a smaller volume, what would happen to the pressure?
The pressure would rise
2. If the substance had a constant volume and heat was added to the system, what would happen to the pressure?
The pressure would rise
3. If the pressure of the substance decreased, what could have been changed about the system?
The volume could have been made larger or the temperature could have dropped.
4. Why do we feel water pushing down on us as we go deeper into a swimming pool?
There is more water above us pushing down on us, which creates pressure.
5. If a swimming pool were filled with mercury (a liquid metal), would we feel more or less pressure?  Explain why using the ideal gas law. (Note: never swim in mercury.  You will be sorry.)
More mercury would fit into a pool because the volume would stay the same but the number of molecules would rise.  This would raise the pressure.
6. If you bring an empty water bottle onto an airplane, you will notice that even though it was closed the entire flight, when you reach a higher altitude, it became bloated or overfilled with air.  Explain why that happened.
The air in the bottle stayed at the same pressure while the air around the bottle became lower pressure because the plane was higher in altitude. Thus the air inside of the bottle has a higher force on the inside walls of the bottle than the air outside has on the outside walls, and the bottle expands.
7. Using the words “volume,” “air,” and “pressure,” explain what you have to do with your mouth to drink milk through a straw.
When you “suck” through a straw you are reducing the volume in your mouth and decreasing the pressure of the air in the straw.  This creates a higher pressure on the surface of the milk than it does on the other side of the straw (the side in your mouth).  The higher pressure creates a force.
8. How much force is exerted on your face due to atmospheric pressure (P0) if it has an area of 800 cm2?
F = 8,080 N
[bookmark: _GoBack]9. Say you added 1000 new particles to a sealed glass bottle, thus doubling the original pressure inside the bottle.  Calculate would happen to the temperature of the air inside of the bottle.
It’s temperature would increase to twice the original temperature.
10. Say a 2-cm cube is sitting in a room at temperature 20ºC, completely empty and void of molecules.   How many molecules would you have to add to keep the cube from collapsing under atmospheric pressure?
1.99 x 1023 particles
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1.38 x 107 J/K
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(Fy = 101,000 Pa)
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P = F/A pressure equals the force divided by the area of application

P — P exponential model for atmospheric pressure
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