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8.022 Lecture Notes Class 16 - 10/05/2006 

q at �x = 0 

⎧ ⎨ q0 r < r0 
V (r) = 4π�0r ⎩q0[r2+(r−r0)2] r > r04π�0r3 

Find E� everywhere and find σ on surface. 

r0 

V = − E� d�l· 
θ 

E� = −� · V 

For r < r0 

� d q0E = dr (4π�0r r̂) 

E� = 4π�
q0

0r2 r̂

For r > r0 

E� = −� · V 

E� = d (q0(r0
2+(r−r0)2) )dr 4π�0r3− 

q0 (r0
2 1 2r0 r0
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= −4π�0 r3 + r − r2 + r3 ) 

= q 1 + 4r0r
−3 

0
2r−4)−4π�0 

(−r2 − 6r
q 1 4r0 6r0
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= −4π�0 
(−r2 + r3 − r4 ) 

E� = q ( 1 4r0 + 6r2 

)4π�0 r2 − r3 r4
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Gauss: 
Qenc = E dA�0 

· 

A (Ea − Eb) = (σ·A) · �0 

Ea − Eb
σ = �0 

σ = �0(Ea − Eb) 


