
 
CH302 Equations and Constants that might be found on Exam 1 

 
1 atm = 1.013 x 105 Pa = 760 torr 
Water spec. heat = 4.18 J/g °C 
R = 0.082 l atm/K mol  

R= 1.987 cal/mol K  
R = 8.314 J/mol K 
N = 6.022 x 1023 

 
Physical Equilibria 
k= PV    
V = kT    
V = kn 
P1V1 = P2V2    
V1/T2 = V2/T1   
P1V1/T2 = P2V2/T1   
V1/n2 = V2 /n1 
PV = nRT   
n = g/MW   
ρ = g/ml    
KE = 0.5 mv2      
v= (3RT/MW)0.5 
(P - n2a/V2)(V-nb) = nRT    

Relative rate = (MW1/MW2)0.5 
F α q+ q- / d2      
ΔH soln = ΔHsolv  - ΔH lattice 
m = nsolute/kgsolvent     
M = nsolute /V 
Pgas = kCgas   
Psolv = Xsolv  P0

solv 
ΔT = iKbm     
ΔT = -iKfm   
Π = iMRT 
ln(P2/P1) = ΔH/R(1/T1-1/T2) 
Ptot = P1 + P2

 
Thermodynamics equations 
ΔH = mCΔT   
ΔH rxn ° = Σ n ΔHf °products  -  Σ n ΔHf °reactants 

ΔH rxn ° = Σ B.E. reactants  -   Σ B.E. products 
H = E + PV 
ΔE = = q + w 
ΔE = q - PΔV 
w  =  - PΔV 
PΔV =   ΔnRT 

ΔH  =  ΔE  +   ΔnRT 
ΔSrxn ° = Σ n  ΔSf °products  -  Σ n ΔSf ° reactants 
ΔG  =  ΔH  -  TΔS  (constant T, P)  
ΔSuniv  =  ΔSsurr  -  ΔSsys  (constant T, P) 
ΔSsurr  = -ΔHsys/T 
ΔS  = q/T 
ΔGrxn ° = Σ n  ΔGf °products  -  Σ n ΔGf ° reactants 

 
Equilibrium
ln(K2/K1) = ΔH/R(1/T1-1/T2) 
Q = [C]c[D]d / [A]a[B]b 
Kc = [C]c[D]d / [A]a[B]b 
Kp = PC

c PD
d / PA

a Pb
b 

Kp = Kc(RT)∆n 
∆Go = -RT ln K 
Kw = KaKb 
Kw = [H30+][OH-] = 1.0x10-14 

pH + pOH = 14 
pH = -log[H3O+] 
pOH = -log[OH-] 
pKa = -log Ka 
 [H+] = (Ka CHA)0.5 
[OH-] = (Kb CB)0.5 
[H+] = Ka CHA/CA-

  
[OH-] = Kb CA-/CHA

 


