EE101A — Engineering Electromagnetics Winter 2017

Problem 1
Solution:

(2)

Y rq@e
I :
. tq@r=0

-q @ t=0
I 7@
(1mage) ' -q (a 1=t
(b)
— ]
@=0 tq@r=n
Tq
e — — —p o
o > e
-
@{;0 -q @ 1=
<+— ]} (image)
Problem 2.
Solution:
When the field is electrostatic, VXE = — Z—I: =0
For (A),
UXE = 4[2(0 — 2y) + $(3z — 0) + 2(0 — x)] # 0
For (B),

Midterm Solution

UXE = 2[2(2z —22) + $(0 — 0) + 2(2y — 2y)] = 0

So the E field in (A) is impossible for electrostatic situation.

Problem 3.
Solution:

(2)

The magnetic flux linking single turn of the inductor is
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¢ = fﬁ -ds = f[BO(??) + Z)sinwt] - 2ds = fBosinwt ds
S S S

2w ra
= Bosinwtf f rdrd¢ = Bysinwt - ma?
o Jo

(b)
Nd¢ d(Bysinwt - ma?)
—_ytr —
O
= —NB, -ma? - w - coswt = —wa?wNBycoswt
= —mx0.12x103%x10%0.2 cos(103t) = —20m cos(103t)
= —62.8cos(103t) V
(c)
At t=0, VT 5 = —62.8V. The flux is increasing, so the emf voltage is pushing
current going from 1 through the inductor to 2. In this situation, (V;-V>) is
smaller than 0, meaning that V,<V,.
(d)
V,—V, —62.8cos(103t)
I = = = —0.0628 103t) A
R 1000 cos(10°¢)
Problem 4.
Solution:
B ES T\’DR
When R<a,
DR &S 0
Whena <R < b,
R
Pvo
Dg - 4nR? = [ pdv = f —R—”Z - 4R?dR = —4mp,e(R — a)
a
So we have:
= o R[-4mp,y(R—a)] _—pyo(R—a
D = RD, = [ Pro( )] —R Pro( )
ATR? R?
WhenR > b
= _ = = ~Pvo(b—a)
D=RDy=R—"—
Problem S.
Solution:

H I [dixR
4w ), RZ
We apply the super position of H field by semi-circle a and b.
For semi-circle a:




EE101A — Engineering Electromagnetics Winter 2017 Midterm Solution

1 fdixﬁ_ I ("padpx(—R) I fﬂA dp I
“ 4m), RZ 4w, a? _47TOZ a  ’4a
Similarly, for semi-circle b:



