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Zeroth Law: If system x = system y & system y = system z, then system x = General AU=qg+w
system z. (Transitive) Constant Volume AU=CvAT = qv
First Law: Internal energy(AU) of an isolated system is constant. No heat Adiabatic, Reversible AU=w = n(Cpm-R)AT = nCvmAT
lost, only transferred.
Ideal AU=nCvmAT

Second Law: The entropy of any isolated system always increases.

Third Law: The entropy of a system approaches a constant value as the

temperature approaches absolute zero. e

Cyclic Rule: (dP/dT)v(dT/aV)p(aV/aP)T= -1 General AH= AU+A(PV) = AU+nRAT
Constant Pressure AH= CpAT
Adiabatic: No transfer of heat or matter Constant Volume AH= nCpmAT + VAP
Diathermal: Heat allowed to transfer, no matter transfer. Can transfer Even More General dH= (aH/OP)T dT + (dH/dT)P
energy in the form of work -
Enthalpy(AH): Amount of heat content used or released in a system at o .
Liquids & Solids (aH/dP)T = V(1-TB)

constant pressure

Irreversible: A process that cannot return both the system and the Constant Pressure, closed system AH= (UE+PEVE)-

surroundings to their original conditions. (Ui+PiVi)

Isobaric AH= nfCpm(T) dT = nComAT

AU=ms/Ms AUcomb+mH20/MH20 Exam 2 Material

O s EOY A ez Sm(T)=Sm(0%) +/Cpm/T dT(solid 0-T¢) +AHEus/TE + [Cpm/T dT(liquid
AHO=msalt/Msalt AHPsolution+mH20/MH20 T£-Tb) +AHvap/Tb [Com/T dT(gas Tb-T)

Cp,m(H20)AT+ATC calorimeter For Ideal Gases: ASn=RIn(V£/Vi)=-Rin(P£/P1)

Skl eyl es AG(T2)/T2= AG(TL)T1+AH(TL)(1/T2-1/T 1)

Effici =1-|qcd b| <1
erency lqedllqzn] < Max Work: Reversible, adiabatic, isothermal

Ay 2t =B PO U el i el 1 Hess's Law: Total Enthalpy change is independent of # of steps(path-

AHcombustion = AUcombustion+A(PV) independent).

For Solids & Liquids: AH~= AU AA = AU-TAS = AH-nRT (Hemholtz)

As=-nRIn(P£/P1)+nCom/T dT for Pi to Pt for AGPr only include non-pure substances.

As=nRIn(V£/V1i)+nCvm/T dT for Vi to VE
Isolated System: AS=qp(1/T1 - 1/T2)
Isothermal, Ideal: AS=nRIn(V£/V1i)
AStotal=AS+ASsurroundings
AG=nRT X xiln(xi) xi is mole fraction

AG = TAStotal
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AGR = AG°rR+RT In(Qp)

Cheatography

In(Kp) = -AG°R/RT

Kx=Kp(P/P°)-AV

dA = v do gamma is surface tension

Work = 8piyr dr

Force = 8pinyr

h(capillary rise/depression) = 2+/pgr
uB=u’B+RTIn(7[B]) gamma is activity coefficient
AGR = AG°R-2.303VRT(pH)

ox = kA(Tsi-Tso)/L

q"x= -k dT/dx = gqx/A

Ein+Eg-Eout = Einternal

q12 = e0A(T14-T24) - Heat xchange via radiation b/t 2 surfaces

g"s = h(Ts-T=) - Newton's Law of Cooling
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