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Unit 6: Gauss’s Law  
 

Unit 6 in Electricity and Magnetism in AP Physics focuses on electric fields and electric flux, 
highlighting a key concept called “Gauss’s Law”. Gauss’s Law relates electric flux within an 
enclosed surface to the charge it encloses, and will help us calculate electric fields and flux in 
problems with objects with very high symmetry (spherical, cylindrical, etc).  
 
Major Topics:  

I.​ Electric Flux  
A.​ Understanding how to calculate and understand the Electric field  

II.​ Gauss’s Law  
III.​ Electric fields for symmetric distributions  
IV.​ Charge distribution  

 
Key Vocabulary:  

a.​ Electric field: A vector field representing the force per unit charge exerted on a positive 
test charge 

b.​ Electric flux: A measure of the number of electric field lines passing through a surface 
c.​ Gauss’s Law: A law stating that the net electric flux through a closed surface equals the 

enclosed charge divided by ε₀ 
d.​ Gaussian surface: A closed surface used to apply Gauss’s Law–chosen based on 

symmetry  
e.​ Enclosed charge: The total electric charge inside a closed Gaussian surface 
f.​ Electrostatic equilibrium: A state in which all net movement of charge ceases, and 

electric fields inside conductors are zero. 
​
Useful Equations:  
Electric field from point charge:  E =  𝑘𝑞

𝑟2

Electric flux through a surface: ΦE​= E⋅A =EAcosθ  

Gauss’s Law : ΦE​=∮E⋅dA=  
𝑞
𝑒𝑛𝑐

ϵ
0

Charge density definition:  
 
Linear: λ = ​𝑞

𝑙
 
Surface: σ =  𝑞

𝐴



Volume: ρ =  𝑞
𝑉

 
 
 

 

 
Practice problems:  
(Easy):  
Find the electric flux through a rectangular area 3cm×2cm between two parallel plates 
where there is a constant electric field of 30 N/C for the following orientations of the 
area: (a) parallel to the plates and (b) perpendicular to the plates 
 
(Medium):  
A point charge of 10μC is at an unspecified location inside a cube of side 2 cm. Find the 
net electric flux through the surfaces of the cube. 
 
(Hard): 
A long silver rod of radius 3 cm has a charge of −5μC/cm on its surface. (a) Find the 
electric field at a point 5 cm from the center of the rod (an outside point). (b) Find the 
electric field at a point 2 cm from the center of the rod (an inside point). 
 
Work:  
 
(Easy) :  
 



 
 
 
(Medium) : 
 
 

 
 
 



(Hard) :  
 

 
 
 
 
 
 
 
 
 
 
 


