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Eq. 1 is an initial equation.
U = Q+W (1)

Eq. 2 is an initial equation. hold volume constant in first term; hold temperature constant
in second term
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dV (2)

Eq. 3 is an initial equation.
S = kBoltzmann lnΩ (3)

Eq. 4 is an initial equation.

CV =

(
∂U

∂T

)
V

(4)

Eq. 5 is an initial equation.
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)
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(5)

Substitute LHS of Eq. 4 and LHS of Eq. 5 into Eq. 2; yields Eq. 6.

dU = CV dT + πTdV (6)

Divide both sides of Eq. 6 by dT ; yields Eq. 7.(
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Eq. 8 is an initial equation.
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(8)

Multiply both sides of Eq. 8 by V ; yields Eq. 9.
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)
p

(9)
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Substitute LHS of Eq. 9 into Eq. 7; yields Eq. 10.(
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Simplify Eq. 10; yields Eq. 11. (
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)
p

= CV + πTV α (11)

Eq. 12 is an initial equation.
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(12)
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