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1.1 (a)
dU = TdS + Fdx

TdS = dU − σldx (1)

1.2 (b)
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Maxwell relation(
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)
x
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= T lσ0a+ σl = lσ0(1 + aT0)

dU = lσ0(1 + aT0)dx (2)

dQ = TdS = dU − σldx = σ0aT ldx (3)

The positive sign means that we have to heat the system in order to keep the constant tempera-
ture.

1.3 (c)
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dQ = TdS = dU − σldx = 0

dU = σldx

dT =
−lσ0aTdx

Cx

(4)

Notice the positive sign.
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1.4 (d)
The two isotherms are constant tension lines as well, so they appear horizontal on a σ−x diagram.
The adiabats are curves, and their shape can be calculated roughly:

σ ∼ −T

−dσ ∼ −dT =
aTσ0

Cx

dx ∼ aσσ0

Cx

dx

dσ

σ
∼ −dx

lnσ ∼ −x

σ ∼ e−x (5)

Therefore, the adiabats are decaying exponentials.
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