
3.1

Problem-Solving Strategies 

for continuous charge distributions



3.2

Problem-Solving Strategies Summing Electric Fields

We have discussed how electric field can be calculated for both the discrete and 

continuous charge distributions. 

For the former, we apply the superposition principle:

For the latter, we must evaluate the vector integral

where r is the distance from dq to the field point P and rˆ is the corresponding unit vector. 

To complete the integration, we shall follow the procedures outlined below:

depending on 

whether the charge 

is distributed over a 

length, an area, or a 

volume. 



3.3

Problem-Solving Strategies
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2. Evaluate the surface integral (electric flux).

3. Determine the charge inside the Gaussian surface.

4. Solve for E.

1. Select a Gaussian surface with symmetry that “matches” the 
charge distribution.

Use symmetry to determine the direction of     on the Gaussian surface.

You want     to be constant in magnitude and everywhere perpendicular 
to the surface, so that                     …

… or else everywhere parallel to the surface so that .

𝐸

𝐸 ⋅ 𝑑 Ԧ𝐴 = 𝐸 𝑑𝐴

𝐸 ⋅ 𝑑 Ԧ𝐴 = 0

𝐸

Don’t forget that to completely specify a vector, your answer must contain 
information about its direction.

Problem-Solving Strategies using Gauss’ Law  
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