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4.3
Spread plates

Potential changes to V1 Potential remains at VB
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4.3

Force on +Q generated by field
of the -Q charge on one plate

Field between the plates is the
sum of the field of both plates
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4.4
Capacitors in Series

Capacitors in Parallel
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4.6

  

V (!, z) =
q

4"#
0

1

!
2
+ z $ z

0( )
2( )

$
1

!
2
+ z + z

0( )
2( )

%

&
'
'

(

)
*
*

  

E
z
(!,0) = "

#V

#z z=0

= "
q

2$%
0

z
0

!
2
+ z

0

2( )
3 2

  

! (") = #
0
E

n
(",0) = $

q

2%

z
0

"
2
+ z

0

2( )
3 2

  

= !qz
0

!1

"
2
+ z

0

2( )
1 2

#

$
%
%

&

'
(
(

0

)

= !q
as

expected( )
  
x = r z

0
; x = 3; r = 3z

0

  

!q

2
= 2" # $( )

0

r

% $d$ = qz
0

1

$
2
+ z

0

2( )
1 2

&

'
(
(

)

*
+
+

0

r

1

2
=

1

x
2
+1( )

1 2
; x = r z

0

Potential of charge over conducting plane, via MoI is a discrete dipole potential

  !
2

= x
2

+ y
2Radius on 

the mid-plane

Electric field on the mid-plane

Charge density on the conductor surface

Total charge on the on conductor surface 
Radius enclosing half the surface charge

  

Q = 2! " #( )
0

$

% #d# = &qz
0

#d#

#
2

+ z
0

2( )
3 2

0

$

%



Lecture 18 Carl Bromberg - Prof. of Physics 5

4.7
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Force on +q from negative charge
drawn onto the conductor

Force on +q from negative charge –q in the image.
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4.10a
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4.14
Use Gauss’s Law to determine the field and potential between shells.
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4.15
Potential via M.o.I  uses
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4.16
Charge q0 above a hemispherical “blister” on a flat grounded plane.
Use Method of Images to determine potential above the plane 

See problem 4.15 for image of q0 :  
  

q
1
= !q

0

R
0

z
0

; z
1
=

R
0

2

z
0

1) Get V = 0 on blister surface.

2) Get V = 0 on plane.

q2 is image of q1 :
  

q
2
= q

0

R
0

z
0

; z
2
= !

R
0

2

z
0

q3 is image of q0 :
  
q

3
= !q

0
; z

3
= !z

0

2) V(r,θ) is sum of the point potentials.

  

V (r,!) =
1

4"#
0

q
i

r
i

$

%
&

'

(
)

i=0

3

*
   
r
i
= x ! x

i
= r

2

+ z
i

2

! 2rz
i
cos"#

$
%
&

1 2

  

E
!
= "

1

r

#V
i

#!i=0

3

$ =
1

4%&
0

q
i
z

i
sin!

r
2

+ z
i

2

" 2rz
i
cos!'( )*

3 2

i=0

3

$

3) Answer given suggests that the easiest way to find the hemisphere’s charge is to
subtract the charge on the plane from the total charge:

On the plane the normal component 
of the field is in the direction  

  
!̂ |

!=
"

2

= #k̂

  
E

z
(r,! 2) = "E

#
(r,! 2)

  
q

1
+ q

2
+ q

3
= !q

0

  
R

0

 z

  
q

0
  
z

0

  
z

1

  
z

2

  
z

3

  
q

2

  
q

3

  
r
0

 r
  
r
1

  
r
2

  
r
3

  
q

1

!



Lecture 18 Carl Bromberg - Prof. of Physics 10

4.16 (cont)
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4.18
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4.20
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4.22
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