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List of fundamental constants  
 

Speed of light in vacuum 𝑐 = 299792458 𝑚 ∙ 𝑠−1  
Gravitational constant 𝐺 = 6.67 ∙ 10−11 𝑚3 ∙ 𝑘𝑔−1 ∙ 𝑠−2  
Free fall acceleration 𝑔 = 9.81 𝑚 ∙ 𝑠−2  

Avogadro constant 𝑁𝐴 = 6.02 ∙ 1023 𝑚𝑜𝑙−1  
Universal gas constant 𝑅 = 8.31 𝐽 ∙ 𝐾−1 ∙ 𝑚𝑜𝑙−1  

Boltzmann constant 𝑘 = 1.38 ∙ 10−23 𝐽 ∙ 𝐾−1  
Elementary charge 𝑒 = 1.60 ∙ 10−19 𝐶  
Electron rest mass 𝑚𝑒 = 9.11 ∙ 10−31 𝑘𝑔  

Proton rest mass 𝑚𝑝 = 1.67 ∙ 10−27 𝑘𝑔  

Reduced Planck constant ћ = 1.05 ∙ 10−34 𝐽 ∙ 𝑠  

Permittivity of vacuum 𝜀0 = 8.85 ∙ 10−12 𝐹 ∙ 𝑚−1  
Permeability of vacuum 𝜇0 = 1.26 ∙ 10−6 𝐻 ∙ 𝑚−1  

 

Useful mathematical formulas 
 

(1 + 𝑥)𝛼 ≈ 1 + 𝛼𝑥 +
1

2
𝛼(𝛼 − 1)𝑥2, where |𝑥| ≪ 1 and 𝛼 being an arbitrary constant 

sin 𝑥 ≈ 𝑥 −
𝑥3

3
, where |𝑥| ≪ 1 

cos 𝑥 ≈ 1 −
1

2
𝑥2, where |𝑥| ≪ 1 

∫ 𝑥𝑛𝑑𝑥 =
𝑥𝑛+1

𝑛+1
+ 𝐶, 𝑛 ≠ −1, with C being an arbitrary constant 

∫
𝑑𝑥

𝑥−𝑎
= log|𝑥 − 𝑎| + 𝐶, with C being an arbitrary constant 

cosh 𝑥 =
𝑒𝑥 + 𝑒−𝑥

2
 

sinh 𝑥 =
𝑒𝑥 − 𝑒−𝑥

2
 

cosh2 𝑥 − sinh2 𝑥 = 1 

tanh 𝑥 =
sinh 𝑥

cosh 𝑥
 

(𝑒𝑥)′ = 𝑒𝑥 

(log 𝑥)′ =
1

𝑥
 

(𝑥𝑛)′ = 𝑛𝑥𝑛−1 

𝑢𝑡(𝑥(𝑡)) = 𝑢𝑥(𝑥(𝑡))𝑥𝑡(𝑡) 

(𝑢(𝑥)𝑣(𝑥))
′

= 𝑢(𝑥)′𝑣(𝑥) + 𝑢(𝑥)𝑣(𝑥)′ 

(
𝑢(𝑥)

𝑣(𝑥)
)

′

=
𝑢(𝑥)′𝑣(𝑥) − 𝑢(𝑥)𝑣(𝑥)′

𝑣(𝑥)2
 


