
Relationships that will be provided with Exam 1.  You are responsible for knowing 
to what circumstance a relationship is applicable. 

 
Constants and units 
R = 8.314 J K-1 mol-1 = 8.314 x 10-2 L bar K-1 mol-1

 = 8.206 x 10-2 L atm K-1 mol-1
 

1 L bar = 100 J 
1 atm = 1.01325 bar = 760 Torr 1 cm3 = 0.001 L 
1 bar = 105 Pa 
1 J = 1 kg m2 s-2 
g = 9.81 m s-2 
NA = 6.022 x 1023 mol-1 
 
Gases and molecular speeds 
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Thermodynamic relationships 
∆𝑈 = 𝑞 + 𝑤        𝑑𝑈 = 𝑑𝑞 + 𝑑𝑤 
𝐻 = 𝑈 + 𝑃𝑉 
𝑤 = −𝑃!"∆𝑉 
w = -nRT ln (Vf/Vi) 
𝐶 =

𝑞
∆𝑇 

ΔH = 𝐶!
!!
!! 𝑑𝑇 ≈ CpΔT 

𝑆 = 𝑘!𝑙𝑛𝑊 
ΔCp = ΣνCp(Products) – ΣνCp,(Reactants) 
ΔrH(T2) = ΔrH(T1) + ΔCp(T2-T1) 
 
Integrals 

1
𝑥 − 𝑎 𝑑𝑥 = ln 𝑥 − 𝑎 + 𝐶 
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𝑥!!! + 𝐶        (𝑛 ≠ −1)  


