
E&M Laws Integral to Differential 

0

 ˆ


enclosedQ
dAnE 


Gauss’s for E 



B  ˆ n  dA  0 Gauss’s for B 



E d  0 Will evolve into Faraday’s law in Ch 22 

piercingIdB 0 


Ampere’s, but will evolve 

Fri. (C 16) 1.6, 2.3.1 -.3.3 Electric Potential      

Mon. 

Wed. 

Thurs 

(C 16) 2.3.4-.3.5 Electric Potential   

2.4.1-.4.2 Work & Energy in Electrostatics T3 Contour Plots 

 

 

 

HW2 



Motivating Electric Potential,  

Physically 
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Generally 

Electrically 
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Motivating Electric Potential,  

Mathematically 
In mathland, say you have scalar field f. 
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Motivating Electric Potential,  

Mathematically 

The corresponding integral relation  

(demonstrating the fundamental theorem of calc for gradients), 

VE 
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E d  0 Will evolve into Faraday’s law in Ch 22 

piercingIdB 0 


Ampere’s, but will evolve 

Example: Potential of a Point Charge at a Distance r 



E  kyˆ x  kxˆ y 

Exercise a: 

Check that                               is a valid (curl-less) electric field. 

 is a valid electrostatic field (curl-less.) 
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Example: Potential of a Point Charge at a Distance r 
 is a valid electrostatic field (curl-less.) 

 

Example: Potential of a Point Charge at a Distance r 
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Ampere’s, but will evolve 

 is a valid electrostatic field (curl-less.) 

 

Example: Prob. 2.22 - Potential of a Uniform Line Charge 
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Ampere’s, but will evolve 



E  kyˆ x  kxˆ y 

Exercise b: 

Find the electric potential at point (x,y,z) relative to (0,0,0) if   

 is a valid electrostatic field (curl-less.) 
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Exercise c:Check that                   for your answer to (b).  
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Poisson’s Equation and 

Laplace’s Equation 

From last time: 
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