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Announcements

1. Second student presentation session – Sunday, 11/17  –
2 PM in Olin 101

2. Practice exams for 4th hour test posted

www.wfu.edu/~natalie/f02phy113/extrapractice

3.   Today’s topic – kinetic theory of gasses
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∆EBC=QBC-WBC

∆EDA=QDA-WDA

∆ECD=0
∆EBA=?
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First law of thermodynamics

∆Eint = Q − W

For an “ideal gas” we can write an explicit relation for Eint.

What we will show:

γ is a parameter which depends on the type of gas 
(monoatomic, diatomic, etc.) which can be measured as the 
ratio of two heat capacities:   γ=CP/CV.
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Ideal gas model:

Each atom is represented as a tiny hard sphere of mass m
with velocity v.   Collisions and forces between atoms are 
neglected.  Collisions with the walls of the container are 
assumed to be elastic.
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What we can show is the pressure exerted by the atoms by 
their collisions with the walls of the container is given by:
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Proof:
Force exerted on wall perpendicular to x-axis by an atom 

which collides with it:
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Ideal gas law continued:

Recall that

Therefore:

Also:
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Internal energy of an ideal gas:

derived for monoatomic
ideal gas more general relation for 

polyatomic ideal gas

H2O
N2

He

Gas

1.304/3
1.417/5
1.675/3

γ (exp)γ (theory)

Big leap!
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Determination of  Q for various processes in an ideal gas:

Example:   Isovolumetric process – (V=constant   W=0)

In terms of  “heat capacity”: 
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Example:  Isobaric process (P=constant):

In terms of “heat capacity”:

Note: γ = CP/CV
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Example:

Isothermal process  (T=0)

∆T=0   ∆Eint = 0  Q=W
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Example:

Adiabatic process (Q=0)
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Peer instruction question

Suppose that an ideal gas expands adiabatically.  Does 
the temperature

(A) Increase     (B) Decrease      (C) Remain the same
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