FIRST LAW AND RELATED RESULTS
First Law: AU =Q — W

n = number of moles

C, defined: Q = nC,AT for P = constant

C, defined: Q = nC,AT for V = constant

Ideal gas:

PV =nRT

U=1InRT = ﬁnRT AU = nC,AT

g = number of degrees of freedom

CU:%R:T;R OP:TLR Cp/Co=~v C,=C,+R

ADIABATIC: Q =0
AU=-W PV =RVy TV ' =1V
Q=0 AU=-W=nC,AT W =—(PVo—PWV)/(y-1)

ISOBARIC: P = constant
AU =Q —-W  PAV =nRAT Vo/Vi =T,/T)
Q =nC,AT AU =nC,AT W = PAV

ISOTHERMAL: T = constant
AU=Q—-W APV)=0 PVI=PRV
Q =nRTIn(Vo/Vi) = PAViln(P/P,) AU=0 W=Q

ISOCHORIC: V = constant
Q =nC,AT AU =nC,AT W =0




