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Problem 1 |25 points]

Consider the following spherical volume charge density distribution, which exists in free space:

_jp, for b>r>a
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Where p, is some constant. Use Gauss's law to derive an expression for the resulting £ field in the

regions;:
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Problem 2 [25 points]

As shown in the diagram, a line charge with the uniform charge density p, =7 nC /m exists in free
space. The line charge exists entirely in the x —y plane and extends from x =4 to x — 9. Calculate the
resulting electrostatic potential at point A, located at (0, -2, 0).

[Hint: J;—-\/%é—zln(x +Vx+a’)]
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Problem 3 [25 points]

An infinitely long line with a uniform density p, =6nC /m is placed at x =0,y =—6 in free space. In

addition, an infinitely large sheet of charge with a uniform density p, =2nC /m? is placed at z =4.

Calculate the resulting clectric field £ at point A, located at (0, 3.2
o, =6nC /m Lz
e 1
ps =2nC /m?
4
e A
(0,-3,2)
s C)x s
2x 1071 ( . ol
— S —a = —367
— — AT E
c = _@-__- a,, =5t o 1 i-)
< S X
2€ —
36N
~D
‘* —D _ a.
—0 /jf o~ -~ &R0 - \4q ) ~ =6
- _._;—ﬂa/o = E, =’-———:?”
¢ ep o (1))
L 34/(
> [\/ M]
—5 - = = B aj — Send /
E = t:S + /é



Problem 4 [25 points]

Consider the two semi-infinite media, medium 1 (¥ >0) and medium 2 (y <0 ). The permittivities of the
two media are ¢ =4g, and &, = 6z, . respectively. The plane boundary (y =0) that separates the two
media is  charge-free. The electric  flux density in medium 1 s given by

D, =164, +(2~y)d, —8a, [nC /m’].

a) F'ind the electric flux density D, at the boundary.

b) Calculate the potential difference J” 4« » Where points 4 and B are respectively located at (1,42,3) and
(L4533
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