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CHEMISTRY EQUATIONS AND CONSTANTS  

LAB AND STOICHIOMETRY 

% 𝐸𝑟𝑟𝑜𝑟 =  
| 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 − 𝑎𝑐𝑐𝑒𝑝𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 |

𝑎𝑐𝑐𝑒𝑝𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒
 ×  100 

 
|     | =  𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑣𝑎𝑙𝑢𝑒 𝑖𝑛 % 𝑒𝑟𝑟𝑜𝑟 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 

 

% 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑏𝑦 𝑚𝑎𝑠𝑠 =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝𝑎𝑟𝑡

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑤ℎ𝑜𝑙𝑒
 ×  100 

 

% 𝑦𝑖𝑒𝑙𝑑 =  
𝑎𝑐𝑡𝑢𝑎𝑙 𝑦𝑖𝑒𝑙𝑑

𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑦𝑖𝑒𝑙𝑑
 ×  100 

𝑛 =  
𝑚

𝑴
 

 

GASES AND LIQUIDS 

𝑃𝑉 = 𝑛𝑅𝑇 

𝑛 =  
𝑚

𝑴
 

𝑃1𝑉1

𝑇1
=  

𝑃2𝑉2

𝑇2
 

 

𝑃𝑇𝑂𝑇𝐴𝐿 =  𝑃𝐴 + 𝑃𝐵 +  𝑃𝐶 … .. 
 

𝐾 =  °𝐶 + 273 
 

𝐷 =
𝑚

𝑉
 

𝑃𝐴 =  𝑃𝑇𝑂𝑇𝐴𝐿 ×  𝑋𝐴, 𝑤ℎ𝑒𝑟𝑒 𝑋𝐴 =  
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝐴

𝑡𝑜𝑡𝑎𝑙 𝑚𝑜𝑙𝑒𝑠
 

 

SOLUTIONS 

𝑚𝑜𝑙𝑎𝑟𝑖𝑡𝑦, 𝑀 =  𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 𝑝𝑒𝑟 𝑙𝑖𝑡𝑒𝑟 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

𝑚𝑜𝑙𝑎𝑙𝑖𝑡𝑦 = 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 𝑝𝑒𝑟 𝑘𝑖𝑙𝑜𝑔𝑟𝑎𝑚 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 

∆𝑇𝑓 = 𝑖𝐾𝑓  ×  𝑚𝑜𝑙𝑎𝑙𝑖𝑡𝑦 

∆𝑇𝑏 = 𝑖𝐾𝑏  ×  𝑚𝑜𝑙𝑎𝑙𝑖𝑡𝑦 

Dilution Formula: M1V1 = M2V2 

 

 

SYMBOLS 

P = pressure 

V = volume 

n = number of moles 

T = Temperature 

M = molar mass 

D = density  

m = mass  

XA = mole fraction 

M = molarity 

Kf = molal freezing-point depression 
constant 

 Kb = molal boiling-point elevation 
constant 

i = van’t hoff factor 

 

 

CONSTANTS 

𝐺𝑎𝑠 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡, 𝑅 = 0.0821 
𝐿 𝑎𝑡𝑚

𝑚𝑜𝑙 𝐾
  

        = 62.4 
𝐿 𝑡𝑜𝑟𝑟

𝑚𝑜𝑙 𝐾
  

Kf for H2O = 1.86 
℃ 𝑘𝑔

𝑚𝑜𝑙
 

Kb for H2O = 0.512 
℃ 𝑘𝑔

𝑚𝑜𝑙
 

1 atm = 760 mmHg  = 760 torr = 101.3 kPa 

𝑆𝑇𝑃 = 0.00 °𝐶 𝑎𝑛𝑑 1.00 𝑎𝑡𝑚  

          Avogadro’s number = 6.02 x 10 23 
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠

𝑚𝑜𝑙
 

 

 

 



ATOMIC STRUCTURE  

𝐸 = ℎ𝑣 

𝑐 =  𝜆𝑣 

 

THERMODYNAMICS  

Δ𝐺𝑟𝑥𝑛 =  ∑ ∆𝐺𝑓
°  𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 −  ∑ ∆𝐺𝑓

°  𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠 

Δ𝐻𝑟𝑥𝑛 =  ∑ ∆𝐻𝑓
°  𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 −  ∑ ∆𝐻𝑓

°  𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠 

Δ𝑆𝑟𝑥𝑛 =  ∑ 𝑆° 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 −  ∑ 𝑆° 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠 

∆𝐺° =  ∆𝐻° − 𝑇∆𝑆° 

∆𝐺° =  − ne-F𝐸° 

𝑞 = 𝑚𝑐∆𝑇 𝑤ℎ𝑒𝑟𝑒 𝑞𝑃 =  ∆𝐻 

 

ACIDS AND BASES 

𝑝𝐻 =  − log  [𝐻+]  

𝑝𝑂𝐻 =  − log  [𝑂𝐻−] 

14 = pH + pOH 

[𝐻+] =  10−𝑝𝐻 

[𝑂𝐻−] =  10−𝑝𝑂𝐻 

[𝑂𝐻−]  ×  [𝐻+] =  1.0 𝑥 10−14 @ 25℃ 

 

NUCLEAR CHEMISTRY 

# of half lifes = 
𝑇𝑜𝑡𝑎𝑙 𝑇𝑖𝑚𝑒 𝐸𝑙𝑎𝑝𝑠𝑒𝑑

𝐻𝑎𝑙𝑓 𝐿𝑖𝑓𝑒 𝑇𝑖𝑚𝑒
 

Fraction Remaining = (½)# of half lifes 

Sample Remaining = Original Sample × Fraction Remaining 

 

 

 

 

SYMBOLS AND CONSTANTS 

E = energy  

v = frequency  

       𝜆 = 𝑤𝑎𝑣𝑒𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑚𝑒𝑡𝑒𝑟𝑠 

m = mass 

Speed of light, c = 3.0 𝑥 108 𝑚𝑒𝑡𝑒𝑟𝑠

𝑠𝑒𝑐𝑜𝑛𝑑
 

Planck’s constant, h = 6.63 x 10−34 𝐽 𝑠 

Faraday’s constant, F= 96,500 𝑐𝑜𝑢𝑙𝑜𝑚𝑏𝑠

𝑚𝑜𝑙𝑒 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑜𝑛𝑠
  

 

 

SYMBOLS  

       ∆𝐻° = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 

       ∆𝐺° = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑟𝑒𝑒 𝑒𝑛𝑒𝑟𝑔𝑦 

       ∆𝑆° = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡𝑟𝑜𝑝𝑦 

T = temperature 

ne- = number of moles of electrons 

q = heat 

m = mass 

c = specific heat capacity  

 

 

 


