ECE 329 FALL 2023 Exam 1 Conflict Solution

1. (i) B
(i) B
(i) D
(iv) either C or D due to typeset error
(v) B
(vi) D

2. Part (a): (i) Approach 1:

1 1 -1 -1
j{E-dI:/ 2du+/ —3dy—|—/ 2du+/ —3dy
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=4—-6—-446
=0.

Approach 2: VX E=0so0 §E-dl =0.
(i)

Part (b): (i) By Stoke’s theorem,

%Edl—//S(VxE)-dS

_ / /S (20 — 3§ + 52) - (dwdy?)

1 pl
= / / Sdxdy
-1J-1

=5x4
=20V

(ii) E since we have a nonconservative field
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D=¢E

3. (a)
We have Dy, — Do, = ps 80 ps = 4€g — 106y = —6¢9[C'/m?]
(b) Use Gauss’s law with cylinder of radius 3 and length L.

/ D'dS:Qenc
S

Don277 L = Qune
Qenc/L = Dy 2mr = 60me,[C'/m)]
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(

(¢) grea?[V/m]

(d) Note flow is inward and constant on a sphere of radius r, and dS points outwards by the
owing:
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We have

I = //J dS
~ [[1iasi-

= —|J|(area of sphere)
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(e) Note dl = drr below

Hence
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