
PHYS 122-Lecture 3:  
More Electric Fields

• Review of Charge and Force

• Fields

• Examples



Mass ► Law ► Field Charge ► Law ► Field 

𝐹! =
1

4𝜋𝜀"
𝑞#𝑞$
𝑟$𝐹% = 𝐺

𝑚#𝑚$

𝑟$

𝐹! = 𝑘
𝑞#𝑞$
𝑟$

𝐹! =
1
4𝜋𝜖

𝑞#𝑞$
𝑟$



Mass ► Law ► Field Charge ► Law ► Field 

𝐹! =
1

4𝜋𝜀"
𝑞#𝑞$
𝑟$

𝐹% = 𝐺
𝑚#𝑚$

𝑟$

𝐹! = 𝑞#
1

4𝜋𝜀"
𝑞$
𝑟$

𝐹! = 𝑞#𝐸$

𝐹% = 𝑚# 𝐺
𝑚$

𝑟$

𝐹% = 𝑚#𝑔$

𝑭𝒈 = 𝑚#𝒈 𝑭𝑬 = 𝑞#𝑬



Copyright © 2012 Pearson Education Inc. 

Electric field of a point charge 

• Follow the discussion in the text of the 
electric field of a point charge, using 
Figure 21.18 at the right. 

• Follow Example 21.5 to calculate the 
magnitude of the electric field of a 
single point charge. 
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Electron in a uniform field 

• Example 21.7 requires us to find the force on a charge 
that is in a known electric field. Follow this example 
using Figure 21.20 below. 
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A word on dQ…

dQ is interpreted as “a little bit of charge”

Oftentimes, dQ is rewritten as:
 

𝛿𝑄 = 𝜌 5 𝛿𝑉
𝛿𝑄 = 𝜎 5 𝛿𝐴
𝛿𝑄 = 𝜆 5 𝛿𝑙

where

𝜌 is the volume charge density [charge/m3]
𝜎 is the surface charge density [charge/m2]
𝜆	is the line charge density [charge/m]
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Field of a charged line segment 

• Follow Example 21.10 and Figure 21.24 below. 
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Field of a ring of charge 

• Follow Example 21.9 using Figure 21.23 below. 
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Field of a uniformly charged disk 

• Follow Example 21.11 using Figure 21.25 below. 


















































