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Background / Summary: In this chapter, physics students explore how to find and measure electric 
fields using electric flux and Gauss’s Law. These tools enable students to relate charge, electric field, 
surface area of a charged object, and electric flux, all handy when solving E&M problems. 
 
Key Ideas: 

- Electric flux refers to the magnitude and 
direction of an electric field over a given 
area. With the E and A both being vector 

quantities flux is equal to . ∮ 𝐸 • 𝑑𝐴

- Gauss’s law states that the electric flux 
of a closed surface is equal to it’s 
enclosed charge divided by the 
permittivity of free space, an expression 

written as . 
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- Conductors in equilibrium have all of 
their charge at the surface. Inside of the 
shell, there is no electric field. Outside, 
the electric field behaves like any other 
object and can be found with Gauss’s 
Law. 

- When using Gauss’s law and the electric 
flux integral, it is important to choose an 
appropriately symmetrical Gaussian 
surface that matches the charged object 
it is enclosing or being compared to.  

- There are three commonly used 
Gaussian surfaces: spheres, planes, and 
cylinders, that can each model various 
charge distributions. 

- For each Gaussian surface, the area 
calculation is different in accordance to 
the area of each shape. 

- Some calculations for enclosed charge 
require integration and use of charge 
density . λ

Some Key Vocabulary: 
Area vector - vector with magnitude equal to the 
area of a surface and direction perpendicular to 
the surface 
Gaussian surface - any enclosed (usually 
imaginary) surface 



Problem Set: 
Easy 

Medium

Hard

 
 
 
 
 
 
 
 
 
Solutions: 





 


