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@ Problem 1 (12 points)
“Aliney=1,z=1carry 2nC/m and a point charge+Q Jocated at (0, -4. 0). Determine

@and the force on the line if the electric field at the origin is zero.

"

Z;Hr\Q ¥ ﬁm pornt ch“-@g(ﬁé ) Q/
—

e

Scanned with CamScanner



% g Problem 2 (13 points)
K i  Asolid good conducting sphere with £ = ¢, of radius “a” has a positive net charpe

enclosed by a conducting spherical shell of inner radius “h™ and external radius
(where ¢ > b > a) has the Same center with the solid sphere and a charge of

free space region (a <r < b) has P, = MDetcrminc:

b ¥ Giaa) E everywhere i ‘
: 5’9\ \el Hb) Veverywhere —= (TR

(ﬂ -
(ﬂ"d‘ﬂyp € %c) The charge distribution on each surface.
JPW " ﬁKE“WSY density stored in the regiona<r<p,
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Problem 3: (5 points) L} r-g

]

i - haree with 1 nC/m located on the y
Find the potential at point A(6.1.8) due 10 a line charge with

axis given that the potential at point B4, 1, 3‘)Fis’-"@V0“- A( &) Z)
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EE 251: Electromagnetics 1

Note that bold letters are vectors

Second Exam (Spring 2018) ~ Apr. 3", 2018

Duration: 75 Min.
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Problem 1 (7 points)
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The conducting triangular loop below carries a current of 10 A. Fmd@iat (0, 0, 5) due to side Qof the
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} @ Problefn 2(7 p(:oints(cD

Two-point charges of(50 nCjand
above the conducting ground plane z = 2. Calculate:

(a) the surface charge density at (7, -2, 2)
__Ab)Dat(3,4,8)
—(c)Dat(l,1,1)
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Problem 3: (7 points) @\_‘/

Two half-s i -
Inthe fim E:CF dielectric regions, region 1 (z > 0) with & = 3 and region 2 (z < 0) wit
gIonE;=04a,+03 ay - 0.75 a; V/m; Then find:

h &= 4.5 ‘ F/m'

—

a) E

b) th
) the bounded surface charge densities at z= 0" and at z = 0" if they exist.

¢) Th : ;
) The angle which E2 makes with the positive z axis and show a graph of this
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;i Problem 4: (7 points) @ :
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Problem 5: (3 points) @/

:W 0 parallel disks of radius ‘a’ are separated by a distance ‘d’ connected to a ‘vo’ battery filled with a
telectric material of & = 2. If the stored energy in the capacitor is ‘W’;

a) show that the electric field between the plates is: \ sda
O
el i
T a |me,d > =2
|
b) find its capacitance q\j
T o velt
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