AP Physics  - Kinetic Theory of Matter

Kinetic Theory of Matter

1. Huge number of particles widely separated.

2. Particles move randomly.

3. Particles have elastic collisions with each other and other atoms. 

4. No forces of attraction between particles of gas.

5. All particles are identical.

Mole   (    Avogadro’s number of a thing.
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T is the temperature in Kelvins.
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Derive:
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Energy of the Particles
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Kavg is the average kinetic energy per particle 

kB is Boltzmann’s constant
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· What is the average kinetic energy per molecule of a tank of oxygen gas at 22.0 (C?


[image: image7.wmf]3

2

avgB

KkT

=




[image: image8.wmf]273.15

KC

TT

=+



[image: image9.wmf](

)

2323

3

1.3810295.1561110

2

avg

J

KxKxJ

K

--

æö

==

ç÷

èø



[image: image10.wmf]21

6.1110

avg

KxJ

-

=


Total kinetic energy of gas:

 Multiply average kinetic energy per particle by number of particles 
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Total kinetic energy of system.

Pressure of a Gas

explain behavior of gases and the origin of pressure using kinetic theorem

Average Velocity of a Particle:  The average velocity of a particle is given by this equation:
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vrms is the root mean square velocity 

M is the molecular mass 
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 is the mass of a single particle.

· What is the average velocity of the particles of oxygen at 255 K?
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Boltzmann’s constant only shows up in two of our equations;
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  and    
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If you look at the first one, you see: 
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M is the molecular mass which is:    
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Boltzmann’s constant is ideal gas constant divided by Avogadro’s number. 

equation not provided on the test

· Find the total energy in a tank that has 2.50 mol of helium at 25.0 (C.

T = 298.15 K
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T = 298.15 K
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