EXAM 2

SOLUTION

PART B, Problem 1

a) 
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satisfies the boundary condition that the tangential field (i.e., the 
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 component) must be continuous across the air-dielectric interface.  (Note also that if 
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has the same form in both the air- and dielectric-filled regions, then the potential difference is guaranteed to be the same between any two points on different conductors.)

b) With the assumption above, we have 
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      The total charge on the inner conducting sphere is given by 
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Hence 


[image: image6.wmf]C

Q

V

K

K

a

b

a

b

C

C

C

a

b

C

a

b

=

=

+

-

F

H

G

I

K

J

=

+

-

F

H

G

I

K

J

=

+

=

-

F

H

G

I

K

J

=

-

F

H

G

I

K

J

2

1

1

2

1

1

2

1

1

2

1

1

0

1

0

1

0

1

0

0

1

1

p

e

e

p

e

e

pe

pe

b

g

b

g

where 

,

.


Note that any assumed constants (e.g., 
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,

, etc.) must cancel at the end.

c) Since 
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, the capacitance has the form of two capacitors in parallel. We can also observe that physically, two hemispherical capacitors are connected by corresponding hemispheres and are thus connected in parallel.

Part B, Problem 2.

The distance from a source point on the quarter ring to the point 
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 on the axis is 
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.  Since this quantity is constant for every point on the ring, this suggests 

that the potential referenced to infinity may be easily found by superposition:


[image: image11.wmf]F

=

+

=

+

=

+

z

1

4

1

4

2

8

0

2

2

0

2

0

2

2

0

2

2

pe

r

f

pe

p

r

r

e

p

l

l

l

a

d

a

z

a

a

z

a

a

z

'

 .

To change the reference point to the origin (i.e., make the potential zero at the origin), we may add a constant C such that the new potential is defined as 
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and require that  the new potential vanish at 
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and hence
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is the potential function sought.
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