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S as a State Function

Note: adiabatic (= dQQ = 0) = constant S if the
change is quasistatic. This is the origin of the sub-

script S on the adiabatic compressibility.

1 (@V) 1 ((9\/)
V \OP/)T V \OP)/g

8.044 L17B2




Example A Hydrostatic System
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by expansion of U
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dV by expansion
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But the cross derivatives of S must be equal.
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Equating these two expressions gives

)+ (2
oV )T ol )v
(), =72, -
oV )T ol ) v

New Information! Does not contain S'!
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CONSEQUENCES a) ~
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For an ideal gas PV = NKT = a=1/T and kp = 1/P.

Thus

V)T
Cp—cvzl//Psz

T his holds for polyatomic as well as monatomic gases.
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CONSEQUENCES b) Ideal Gas: Cy
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Cy/ 0

T
U= /0 Cy(T',V)dT" + constant

(OU/0V)p=0forall T = Cy isnot f(V); Cy = Cy(T).
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CONSEQUENCES c¢) Ideal Gas: S
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T N
dS = Cv( )dT—I——de
T %

Co (T
S(T, V) = /TZ V; )dT’—l—NkIn(O)—I—S(To,VO)

For a monatomic gas Cy = (3/2)Nk.

S(T, V) — S(Ty, Vo) = (3/2)Nk In(;;) 1 NE In(“%)

] 3/
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isentropic (adiabatic) =

VT3/?
V2/3T
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are constant
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