
Net Electric Field at point O due to 
a uniformly charged thin Rod

First, find field at O due to a morsel of 
the rod, ∆E.
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Net Electric Field at point O due to 
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Next, rephrase in terms of the breadth 
of the morsel, y.
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Net Electric Field at point O due to 
a uniformly charged thin Rod
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Next, setup sum over bits of field at O 
due to all morsels (all along wire).
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Math-land digression: What the 
Sum means
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Take Differential Limit: 
sum becomes integral

( )
( )[ ] ( )

( )
( )[ ] ( )

( )
( )[ ] ( )∫

∫

∑

=

−=

=

−=

=

−=
→→∆














−

−+
=














−

−+
=














−

−+

∆
=

2/

2/
0232

0
2

0

2/

2/
0232

0
2

0

2/

2/
0232

0
2

0
0

0,,
4

0,,
4

1

0,,
4

1
lim

Ly

Ly
o

o

Ly

Ly
o

o

Ly

Ly
o

o
dyy

yyx
yyx

dyLQE

yyx
yyx

dyLQE

yyx
yyx

yLQ
E

πε

πε

πε

r

r

r



Net Electric Field at point O due to 
a uniformly charged thin Rod
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Focus on x and y components 
individually
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Net Electric Field at point O due to 
a uniformly charged thin Rod
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Change of variables:
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Do what you must to either do the integral, or 
make it recognizable as one that’s done for you.
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Another change of variables:
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Do what you must to either do the integral, or 
make it recognizable as one that’s done for you.
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Evaluate Integral:
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Do what you must to either do the integral, or 
make it recognizable as one that’s done for you.



Net Electric Field at point O due to 
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Check: right answer at yo = 0?
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right answer at yo = 0? Yes.
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Check: right answer at yo>>L?
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Apply binomial expansion which says 
if ε<<1, then εε nn +≈+ 1)1(


