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𝑞𝑞 = 𝑚𝑚𝑚𝑚Δ𝑇𝑇 

Δ𝐻𝐻soln = Δ𝐻𝐻solute + Δ𝐻𝐻solvent + Δ𝐻𝐻mix 

𝑆𝑆gas = 𝑘𝑘H𝑃𝑃gas 

M =
mol solute
L solution

 

𝑚𝑚 =
mol solute
kg solvent

 

χ =
mol solute

mol solute + mol solvent
 

mass % =
mass solute

mass solution
× 100% 

ppm =
mass solute

mass solution
× 106 

ppb =
mass solute

mass solution
× 109 

𝑃𝑃soln = χsolvent𝑃𝑃solvent∘  

Δ𝑃𝑃 = χsolute𝑃𝑃solvent∘  

Δ𝑇𝑇f = 𝑖𝑖𝑖𝑖𝐾𝐾f 

Δ𝑇𝑇b = 𝑖𝑖𝑖𝑖𝐾𝐾b 

Π = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

[A]t = –kt + [A]0 

ln[A]t = –kt + ln[A]0      or       ln
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𝐾𝐾𝑤𝑤 = 1 × 10−14 at 25°C 

pH = −log[H3O+] 

pOH = −log[OH−] 

pH +pOH =pKw 

% ionization =
[H3O+]equilibrium

[HA]initial
× 100% 

𝐾𝐾𝑎𝑎 × 𝐾𝐾𝑏𝑏 = 𝐾𝐾𝑤𝑤  

p𝐾𝐾a = −log𝐾𝐾a  

p𝐾𝐾𝑎𝑎 + p𝐾𝐾𝑏𝑏 = p𝐾𝐾𝑤𝑤  

pH = p𝐾𝐾𝑎𝑎 + log
[base]
[acid]  

Δ𝑆𝑆surroundings = −
Δ𝐻𝐻system

𝑇𝑇
 

Δ𝐺𝐺 = Δ𝐻𝐻 − 𝑇𝑇Δ𝑆𝑆 

Δ𝑆𝑆rxn∘ = Σ𝑛𝑛𝑝𝑝𝑆𝑆∘(products) − Σ𝑛𝑛𝑟𝑟𝑆𝑆∘(reactants) 

Δ𝐻𝐻rxn∘ = Σ𝑛𝑛𝑝𝑝Δ𝐻𝐻f∘(products) − Σ𝑛𝑛𝑟𝑟Δ𝐻𝐻f∘(reactants) 

Δ𝐺𝐺rxn∘ = Σ𝑛𝑛𝑝𝑝Δ𝐺𝐺f∘(products) − Σ𝑛𝑛𝑟𝑟Δ𝐺𝐺f∘(reactants) 

k = Ae−Ea/RT 
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𝐾𝐾𝑃𝑃 = 𝐾𝐾𝐶𝐶(𝑅𝑅𝑅𝑅)Δ𝑛𝑛 

𝑥𝑥 =
−𝑏𝑏 ± √b2 − 4ac

2𝑎𝑎
 

Δ𝐺𝐺rxn = ΔGrxn
∘ + 𝑅𝑅𝑅𝑅ln𝑄𝑄 

Δ𝐺𝐺rxn∘ = −𝑅𝑅𝑅𝑅ln𝐾𝐾 

𝐸𝐸cell∘ = 𝐸𝐸cathode∘ − 𝐸𝐸anode∘       

or    𝐸𝐸cell∘ = 𝐸𝐸+∘ − 𝐸𝐸−∘      

or     𝐸𝐸cell∘ = 𝐸𝐸oxidation∘ + 𝐸𝐸reduction∘
 

Δ𝐺𝐺∘ = −𝑛𝑛𝑛𝑛𝐸𝐸cell∘
 

Δ𝐺𝐺 = −𝑛𝑛𝑛𝑛𝐸𝐸cell  

𝐸𝐸cell∘ =
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𝑛𝑛𝑛𝑛
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0.0257 V
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     or    𝐸𝐸cell = 𝐸𝐸cell∘ −
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