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Lecture 3 

1 Current density and Charge density 

1.1 Current 

Current in terms of moving charges 

𝐼𝑑𝑙 = 𝑞𝑣⃑ 

1.2 Current density 

𝐽 = lim
,→.

𝐼
𝐴

2 Coulomb’s law 

2.1 For a point charge Q at the origin 

𝐸1⃑ (𝑟) =
𝑄

4𝜋𝑟8 𝑟̂ 

2.2 For a point charge Q at the location 𝑟: 

𝐸1⃑ (𝑟) = _________________________________ 

2.3 Superposition 

For a system of n charges ∑ 𝑄𝒏𝒏  

𝐸1⃑ (𝑟) = _________________________________ 
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3 Gauss’s Law 

3.1       For a point charge of 𝑄 sitting in the center of a 
sphere of radius 𝑟 

Surface area of sphere 𝑆	 = _____________________ 

Direction of 𝐸1⃑  is ______________________________ 

Direction of 𝑑𝑆 is _____________________________ 

Gauss’s Law    𝜀: ∮ 𝐷11⃑C ⋅ 𝑑𝑆 =___________________ 

3.2 Example, which of the following three case has more flux? 

3.3 Constitutive Relation  

Displace field 𝐷11⃑ ≡___________________________ 

∮ 𝐷11⃑C ⋅ 𝑑𝑆 =________________________________ 


