
force, , acting on an object Þ this will then allow us to find the
change in momentum, , of the object (how the object changes its 
motion). 

● 
● (the i subscript is because there can be more than one normal force, etc.)

We hadn’t included it before, but now one of the forces acting on the 
object could be the electric force, . 

●  

Let’s do a quick review from Unit 19 on how we found the electric force, 
. 

 

Unit 20 
Just lik!e last semester in Physics 211, our ultimate goal is to find the net 
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Consider a situation where there are 5 point charges, each held in place 
so they can’t move – we say they are fixed. (I just arbitrarily picked 5 – it 
can be 1, or 2, or 96, or 234 – as many or few as you want.) 
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We want to find the total (net) electric force acting on a 6th charge, 
caused by the 5 fixed charges. 
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We could find it directly using Coulomb’s Law (these are point charges). 
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Remember:              qn = angle w.r.t. +x-axis. 
 
Here:   qA = 0°,    qB = 26.6°,    qC = –63.4°,    qD = 116.6°,    qE = –153.4° 
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Alternatively, we could first find the electric field at that location. 

.       aaThen aa 
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Here are the two methods shown in a flowchart. 
 
 
 
 

 

Collection of charges:
qA, qB, qC, …

Electric field produced
by charges qA, qB, qC, … :

Force on a charge, Q:
FQ
elec  

kqnQ
rn
2
r̂n

FQ
elec
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elec  QEE  
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rn
2
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E



–  For point charges 
Þ  (or ) is tedious to calculate. 

 
 
 

– For charge distributions 
Þ  (or ) is often very difficult to calculate. 

 
 
 
 
 
 

In this unit, we will develop a new way to calculate  
 
 
 

– For many problems 
Þ new way still often very difficult to find . 

 
 
 

– For problems with uniform, symmetric charge distributions 
Þ new way very easy to find . 
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First, we need to introduce three new concepts: 
 
 
 
 

1) (Electric) field lines. 
 
 
 
 
 

2) Area as a vector,  
 
 
 
 
 

3) (Electric) flux,  

 

A = An̂

Φelec



 



 



Activity 20.2.1 a. 
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Activity 20.2.1 b. 
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Activity 20.2.1 c. 
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Another example (2 point charges). 
 
 
 

 



Yet another example (2 point charges, with unequal charge). 
 
 
 

 
  



A last example (uniform charge distribution – sheet of charge). 
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