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Computing 𝐄𝐄�⃑  in the vicinity of a charge distribution Computing 𝑉𝑉 in the vicinity of a charge distribution Computing Δ𝑉𝑉 using a known 𝐄𝐄�⃑ (�⃑�𝐫) 

Neatly and graphically represent situation(s) 

1. Draw a large diagram of the charge distribution.  
2. Draw the observation point 𝑃𝑃. 

1. Draw large diagram of the surrounding environment.  
2. Draw initial and final points between which Δ𝑉𝑉 is to be 

determined.  
3. Draw a path connecting the initial and final points.  

 

Charge density 

 

d𝑄𝑄 = 𝜌𝜌 d𝑉𝑉 

For uniform charge density, d𝑄𝑄
𝑄𝑄

= d𝑉𝑉
𝑉𝑉

. 

Continuous charge distributions create fields 

 

Graphically represent quantities and their relationships 

3. It might help to establish a coordinate system (e.g. Cartesian axes with indicated origin and indicated positive directions).  
4. Draw a representative differential portion of the charge distribution.  
5. It might help to label this differential element of charge using an expression in terms of an appropriate density 

(e.g. d𝑄𝑄 = 𝜆𝜆 dℓ, d𝑄𝑄 = 𝜎𝜎 d𝐴𝐴, d𝑄𝑄 = 𝜌𝜌 d𝑉𝑉, etc.).  
6. Draw the displacement �⃑�𝐫 from the differential charge element to 𝑃𝑃. 
7. It might help to draw a right triangle to express the length 𝑟𝑟 in terms of other lengths illustrated in the diagram. 

4. It might help to establish a coordinate system (e.g. 
spherical coordinate system).  

5. Draw representative 𝐄𝐄�⃑ -field lines. 
6. Draw a representative differential displacement d𝓵𝓵�⃑  along 

the path.  
7. Draw the local 𝐄𝐄�⃑  with its tail originating at the tail of the 

differential displacement vector d𝓵𝓵�⃑ .  
8. Draw the angle 𝜃𝜃 between 𝐄𝐄�⃑  and d𝓵𝓵�⃑ .  

8. Draw the differential electric field vector d𝐄𝐄�⃑  at point 𝑃𝑃.  
9. It might help to draw a right triangle to obtain expressions 

for components of d𝐄𝐄�⃑  (e.g. d𝐸𝐸𝑥𝑥 and d𝐸𝐸𝑦𝑦). 

8. Use a bar chart to represent the differential electric 
potential d𝑉𝑉 at point 𝑃𝑃.  

Identify relevant allowed starting point (in)equation(s) 
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 d𝑉𝑉 = −𝐄𝐄�⃑ ⋅ d𝓵𝓵�⃑ = −�𝐄𝐄�⃑ � dℓ cos𝜃𝜃 

Use numbered steps to show REASoNing 

10. Does symmetry allow you to conclude that a component 
of 𝐄𝐄�⃑  vanishes? 

11. Integrate 𝐄𝐄�⃑ -field components that will not vanish. 

9. Integrate. 9. Integrate. 

 
 

Communicate


