
FIRST LAW AND RELATED RESULTS

First Law: Q = �U �W

CP de�ned: Q = nCP�T for P = constant

CV de�ned: Q = nCV�T for V = constant

Ideal gas: U = 1
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ADIABATIC: Q = 0
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Q = 0 �U = W = nCV�T W = (P2V2 � P1V1)=(
 � 1)

ISOBARIC: P = constant

Q = �U �W P�V = nR�T V2=V1 = T2=T1
Q = nCP�T �U = nCV�T W = �P�V

ISOTHERMAL: T = constant

Q = �U �W �(PV ) = 0 P1V1 = P2V2
Q = nRT ln(V2=V1) = P1V1 ln(P1=P2) �U = 0 W = �Q

ISOCHORIC: V = constant

Q = �U V�P = nR�T P2=P1 = T2=T1
Q = nCV�T �U = nCV�T W = 0
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