
 

 



 

 

 

 

Legendre polynomials 
𝑃0(𝑥) = 1 

𝑃1(𝑥) = 𝑥 

𝑃2(𝑥) =
3𝑥2 − 1

2
 

𝑃3(𝑥) =
5𝑥3 − 3𝑥

2
 

𝑃4(𝑥) =
35𝑥4 − 30𝑥2 + 3

8
 

𝑃5(𝑥) =
63𝑥5 − 70𝑥3 + 15𝑥

8
 

 

 

 

Additional formulas 
Current density & continuity equation 

𝐽 = 𝜌𝑣⃗   &   
𝜕𝜌

𝜕𝑡
+ ∇⃗⃗⃗ ∙ 𝐽 = 0 

Electric dipole moment 

𝑝 = ∑ 𝑞𝑖𝑟𝑖
𝑁
𝑖=1    &   𝑝 = ∫ 𝜌(𝑟′)𝑟′𝑑3𝑟′

𝑉
 

𝑝 = 𝑞𝑑  (𝑑 points from −𝑞 to +𝑞) 

Torque, force, and energy for an electric dipole 

𝜏 = 𝑝 × 𝐸⃗⃗ ,  𝐹⃗ = (𝑝 ∙ ∇⃗⃗⃗)𝐸⃗⃗ ,  𝑈𝑑𝑖𝑝𝑜𝑙𝑒 = −𝑝 ∙ 𝐸⃗⃗ 

Boundary condition for linear dielectrics 

𝜖1
𝜕𝑉

𝜕𝑛
− 𝜖2

𝜕𝑉

𝜕𝑛
= −𝜎𝑓𝑟𝑒𝑒  𝑛̂ points from 2 to 1 

Torque, force, and energy for a magnetic dipole 

𝜏 = 𝑚⃗⃗⃗ × 𝐵⃗⃗ ,  𝐹⃗ = ∇⃗⃗⃗(𝑚⃗⃗⃗ ∙ 𝐵⃗⃗) ,  𝑈𝑑𝑖𝑝𝑜𝑙𝑒 = −𝑚⃗⃗⃗ ∙ 𝐵⃗⃗ 

Linear magnetic material 

𝑀⃗⃗⃗ = 𝜒𝑚 𝐻⃗⃗⃗   &   𝐵⃗⃗ = 𝜇0(1 + 𝜒𝑚)𝐻⃗⃗⃗ = 𝜇𝐻⃗⃗⃗ 


