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HW1 

Gauss’s Law 
(Coulomb’s Law: Eq’n 2.1) 
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ẑ



q

1E
ad





||da

Projection of   
onto sphere of 
radius    about q1. 

ad


1r


qdr

  q dsinr

qsinr

  qq ddda sinrr|| 
So 

Putting together: 

  qq


dd
q

o
sinrr

r 2 










1

1
4

1

No distance dependence! 

 ||daEadEd E 111


    qq


ddq
o

sin14
1

http://www.google.com/url?sa=i&rct=j&q=wire+mesh+object&source=images&cd=&cad=rja&docid=6DKhKDHchSf84M&tbnid=zWFBqq9mEokwJM:&ved=0CAUQjRw&url=http://www.ds.arch.tue.nl/Education/Courses/3dsmax/Default.menu?menu%3DBlobRender&ei=t6QsUo_GI-OtiALXjoCQBQ&bvm=bv.51773540,d.cGE&psig=AFQjCNEncJ3kCQgQYHcB2tm4TK4bJTmHxQ&ust=1378743818026849


q3 

q2 

Electric Flux from Charge Sources 
 

q1 

out whole, closed surface 

11 EadE 





4
41

1

o

q

E 

o

q

EadE


1

11 


 ||daEE 11

 
 


2

2

1

2

0

41







q


qq dd

o

q

E sin

o

q

E 
1

1


Ditto for q2, q3, … 

o

q

EadE 
1

11 


o

q

EadE


2

22 


o

q

EadE


3

33 


+ 

o

enclosednetQ

netEnet adE

.



Gauss’s Law (integral form) 

http://www.google.com/url?sa=i&rct=j&q=wire+mesh+object&source=images&cd=&cad=rja&docid=6DKhKDHchSf84M&tbnid=zWFBqq9mEokwJM:&ved=0CAUQjRw&url=http://www.ds.arch.tue.nl/Education/Courses/3dsmax/Default.menu?menu%3DBlobRender&ei=t6QsUo_GI-OtiALXjoCQBQ&bvm=bv.51773540,d.cGE&psig=AFQjCNEncJ3kCQgQYHcB2tm4TK4bJTmHxQ&ust=1378743818026849


Gauss goes Differential 
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Gauss goes Differential 
(and relativistic) 
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Differential form of Gauss’s 
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Exercise 
Suppose the electric field (in cylindrical coordinates; using s instead of  for obvious reasons) is 
    
 
 
What is the charge density in each region? 
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