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CH-110 Complete Formula Sheet 
 
Speed of light:    𝑐 = 3 × 10!	𝑚	𝑠"# 
Mass of electron:    𝑚$ = 9.11 × 10"%#	𝑘𝑔 
Charge of the electron   𝑒 = 1.60 × 10"#&	𝐶 
Mass of proton:    𝑚' = 1.673 × 10"()	𝑘𝑔 
Mass of neutron:    𝑚* = 1.675 × 10"()	𝑘𝑔 
Conversion electronvolt to Joule:  1	𝑒𝑉 = 1.602 × 10"#&	𝐽 
Avogadro’s constant:    𝑁+ = 6.022 × 10(%	𝑚𝑜𝑙"# 
 
Wave relation: 

𝑐 = 𝜆𝜈 
 
Rydberg equation: 
 

𝜐 = 𝑅 =
1
𝑛#(
−
1
𝑛((
@ 	𝑤𝑖𝑡ℎ	𝑛# = 1,2, … , 𝑛( = 𝑛# + 1, 𝑛# + 2,… 

𝑊𝑖𝑡ℎ	𝑅 = 3.29 × 10#,	𝐻𝑧 
 
Planck-Einstein relation: 

𝐸'-./.* = ℎ𝜈 
𝑊𝑖𝑡ℎ	ℎ = 6.626 × 10"%0	𝐽	𝑠 

 
Einstein’s photoelectric equation: 

1
2𝑚$𝑣( = ℎ𝜈 − Φ 

 
De Broglie relation: 

𝜆 =
ℎ
𝑚𝑣 =

ℎ
𝑝 

 
Heisenberg uncertainty principle: 

Δ𝑝 × Δ𝑥 ≥
1
2ℏ 

𝑊𝑖𝑡ℎ	ℏ = ℎ/2𝜋 
 
Schrödinger equation: 

𝐻𝜓 = 𝐸𝜓 
 
Probability density: 

𝜌(𝑥) = |𝜓(𝑥)|( 
 
Radial distribution function: 

𝑃(𝑟) = 4𝜋𝑟(|𝜓(𝑟)|( 
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Particle in a box in 1D: 

𝜓*(𝑥) = ]
2
𝐿_

#
(
sin c

𝑛𝜋𝑥
𝐿 d 	𝑤𝑖𝑡ℎ	𝑛 = 1, 2, … 

 
Energy levels of particle in a box in 1D: 

𝐸* =
𝑛(ℎ(

8𝑚𝐿( 

 
Coulomb’s law: 

𝑉(𝑟) =
(−𝑒) × (+𝑒)

4𝜋𝜀1𝑟
 

𝑊𝑖𝑡ℎ	𝜀1 = 8.85 × 10"#(𝐶(𝑁"#𝑚"( 
 
Energy levels in hydrogen atom: 

𝐸* = −
ℎ𝑅
𝑛(  

 
Energy levels in nucleus with atomic number 𝑍: 

𝐸* = −
𝑍(ℎ𝑅
𝑛( 	𝑤𝑖𝑡ℎ	𝑛 = 1, 2, … 

 
Wavefunction of atomic orbital: 

Ψ(𝑟, 𝜃, 𝜙) = 𝑅(𝑟) × 𝑌(𝜃, 𝜙) 
 
Hydrogen ground state orbital (𝑛 = 1): 

Ψ(𝑟, 𝜃, 𝜙) = =
1
𝜋𝑎1%

@

#
(
𝑒"

2
3!  

𝑊𝑖𝑡ℎ	𝑎1 = 52.9	𝑝𝑚 
 
Mulliken scale of electronegativity: 

𝜒 =
1
2
(𝐼4 + 𝐸$3) 

 
Bond order: 

𝑏 =
1
2
(𝑁$ − 𝑁$∗) 


