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Appendix I 
 

Some Useful Mathematical Identities 
 

sin(𝛼 ± 𝛽) = sin(𝛼) cos(𝛽) ± cos(𝛼) sin⁡(𝛽) 
 

cos(𝛼 ± 𝛽) = cos(𝛼) cos(𝛽) ∓ sin⁡(𝛼)sin⁡(𝛽) 
 

sin(𝑥) = 𝑥 −
𝑥3
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cos(𝑥) = 1 −
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𝑒±𝑖𝜃 = cos(𝜃) ± 𝑖⁡sin⁡(𝜃)  cos(𝜃) =
𝑒𝑖𝜃+𝑒−𝑖𝜃

2
  sin(𝜃) =

𝑒𝑖𝜃−𝑒−𝑖𝜃
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Some Useful Integrals 
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Some Useful Coordinate Transformations 
 

Plane Polar Coordinates: 0 ≤ r ≤ ∞; 0 ≤  ≤ 2 
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Spherical Polar Coordinates: 0 ≤ r ≤ ∞; 0 ≤  ≤  0 ≤  ≤ 2 

 

 cossinrx =    sinsinry =   cosrz =   
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𝑑𝑥⁡𝑑𝑦⁡𝑑𝑧 = 𝑟2 sin 𝜃⁡𝑑𝑟⁡𝑑𝜃⁡𝑑𝜙 
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