Lecture 5: Thermodynamic Properties, but harder

Average Energy, Heat Capacity, Pressure
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Problem Solving Strategy: Think before you math

When to use (E) = — (an)N,v vs (E) = — 4 (3Q>
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Generally preserve the variables in the problem: 8—f = -k BT2 9



Example: Heat Capacity per mol of diatomic ideal gas

Activity 4: Average energy per mol of diatomic ideal gas
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Example: Heat Capacity per mol of diatomic ideal gas

Recognize quotient rule: i [f(m)} = f'(z)g(z) - f(z)g'(z)
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Example: Heat Capacity Atomic Crystal

Partition function for an atomic crystal:
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Example: Heat Capacity Atomic Crystal
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Example: Pressure of van der Waals Equation

Partition function of vdW:

1 21m \ *V/? 2
QN V,8) = < ) (V = NoyN el /¥

h28
1 (0mQ
#=3 (% >N,5
InQ = —In(N') + 3?1 (2};’;) + Nin(V — Nb) + 5“‘?]2

In@Q = NIn(V — Nb) + + non-V terms

BaN?
14



Example: Pressure of van der Waals Equation
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In@Q = NIn(V — Nb) + + non-V terms
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