
Thermodynamics Formula Sheet 

(see back for additional constants) 

 

Nk = nR; n = N/NA; R = NAk 

Constants 

1 atm = 1.01 x 105 Pa (where 1 Pa = 1 N/m2) 

T = Tc + 273, where Tc is in Celsius 

1 cal = 4.186 J 

k = 1.38 x 10–23 J/K 

NA = 6.02 x 1023/mol 

R = 8.31 J/mol•K = 0.0821 (L•atm)/(mol•K) 

1 L· atm = 101 J 

PV = NkT = nRT 

Ideal gas equation of state 

adiabatic process:  

PVγ = const; PiVi
γ = PfVf

γ 

TVγ−1 = const; TiVi
γ−1 = TfVf

γ−1  

 γ  = Cp/Cv = 5/3 (= 1.67) (monatomic) 

                           = 7/5 (=1.40) (diatomic) 
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Specific heat 

dQ = mcdT = nc’dT 

 

Q = mcΔT = nc’ΔT 

Heat capacity of ideal gasses: 
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Thermal conductivity 
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First law of thermodynamics 

∆Eint = Q + Won  where Won = – Wby 

∆Eint = Q − Wby  

equipartition theorem 
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NkT diatomic gas 
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Second law of thermodynamics 

∆Ssystem+surroundings= 0 [reversible process] 

∆Ssystem+surroundings > 0  [irreversible] 

Entropy
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ε = (Work By Engine)/QHot where QHot is the 

heat put into the engine 

Thermodynamic efficiency 

ε = (Qhot–Qcold)/QHot where Qcold is the 

absolute value of the heat out of the engine 

Carnot efficiency 
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