
 Coulomb’s Law: 

𝐹⃗21 =
1

4𝜋𝜀0

𝑞1𝑞2

|𝑟2⃗⃗⃗⃗⃗−𝑟1⃗⃗⃗⃗⃗|3
(𝑟2⃗⃗⃗⃗ − 𝑟1⃗⃗⃗ ⃗)                                                                                                     (1) 

  

 
 

 Electric Field: 

𝐸⃗⃗(𝑟) = lim
∆𝑞→0

𝐹⃗∆𝑞(𝑟)

∆𝑞
                                                                                                                         (2) 

𝐸⃗⃗(𝑟) =
1

4𝜋𝜀0
∑

𝑞𝑖

|𝑟−𝑟𝑖⃗⃗⃗ ⃗|3
(𝑟 − 𝑟𝑖⃗⃗⃗ )𝑁

𝑖=1                                                                                                     (3) 

𝐸⃗⃗(𝑟) =
1

4𝜋𝜀0
∫

𝜌(𝑟′)

|𝑟−𝑟′|3
(𝑟 − 𝑟′)𝑑3𝑟′                                                                                                (4) 

 Delta Dirac Function: 

∫ 𝑓(𝑥)𝛿(𝑥 − 𝑎)𝑑𝑥
𝑥2

𝑥1
= {

𝑓(𝑎)   𝑎 ∈ [𝑥1, 𝑥2]

0             𝐸𝑙𝑠𝑒   
                                                                                 (5) 

𝛿(𝑎𝑥) =
1

|𝑎|
𝛿(𝑥)                                                                                                                           (6) 

∫ 𝑓(𝑟′)𝛿(𝑟′ − 𝑟)𝑑3𝑟′
∆𝑉

= {
𝑓(𝑟)     𝑟 ∈ ∆𝑉
0             𝐸𝑙𝑠𝑒   

                                                                                  (7) 

Charge distribution of an array of charges: 

𝜌(𝑟′) = ∑ 𝑞𝑖𝛿(𝑟′ − 𝑟𝑖)
𝑁
𝑖=1                                                                                                              (8) 

HW: 

Prove the following equations representing the Dirac delta function: 



𝛿(𝑥) = lim
𝜎→0

𝑒
−(

𝑥

√2𝜎
)

2

√2𝜎𝜋
 

𝛿(𝑥) = lim
𝜎→0

1

𝜋𝜎 (1 + (
𝑥
𝜎)

2

)
 

𝛿(𝑥) = lim
𝜎→0

𝑆𝑖𝑛 (
𝑥
𝜎)

𝜋𝑥
 

𝛿(𝑥) = lim
𝜎→0

𝑒−|
𝑥
𝜎

|

2𝜎
 

HW: 

Find an expression for 𝛿(𝑓(𝑥)). 

 


