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8.1 8.2 8.3 

a 2% a>c>b>d 4% a=b=c=d=e 41% 

b 80% a>c>b=d 15% a=b>c=d=e 4% 

c 7% b>a>d>c 6% c>a=b>d=e 16% 

d 1% b>d>a>c 8% d=e>a=b>c 15% 

e 10% b=d>a>c 6% a=b>c>d=e 4% 

f 0% c>a>b=d 12% 
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ΔUE = −FE ⋅ Δr              (small step)

ΔUE = − FE ⋅ Δr( )∑      (lots of little steps)

ΔUE = − FE ⋅dr
start

finish

∫

General case 

Simplest case (one source charge, one test charge) 
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A. 

B. 
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ΔU = −FiΔr

F = −
ΔU
Δr

(stepping in the direction

of the steepest descent)



4/13/11 12 Physics 122 

 
E =

F

q
V =

U

q
Ex = −

ΔV
Δx



4/13/11 13 Physics 122 

r

rto∞

 
V =

U

q
Ex = −

ΔV
Δx

ΔV = −E ⋅ Δr



4/13/11 18 Physics 122 

http://phet.colorado.edu/simulations/ 
sims.php?sim=Electric_Field_Hockey 

http://phet.colorado.edu/simulations/ 
sims.php?sim=Charges_and_Fields 


