University of Technology
Department of Laser & Opto-electronic Engineering

Final Examination 2011-2012
Subject: Electromagnetic Fields
Division: Laserd& Opto-electronic Eng.
Examiner: Dr. Alaq Hussein Ali

Class: 2" year
Time: 3 hours
Date:2¥/5 /2012

Answer five questions only

1
Q.1/A A uniform sheet of charge ¢ = (g 7) nc/m?®,is at X=0 and a sheet o = (—éﬂ) nelm?®,

is at X=10m. Find V,, V,.andV . for A(10m,0,0 }, B(4m,0,0,) and C(0,0,0,).

(10 MARKS)
10°°
Q.1/B For line charge A =( 5 )c/m on the z-axis. Find V', , where A is (2,0.57,10)and
B (4,7,5). (10 MARKS)
Q.2/A Given the vector field 4 = 5x*(sin -?—)m , find div A at x=1. (10 MARKS)

Q.2/B Charge in the form of a plane sheet with density o = 40uc/m” is located at Z= - 0.5 m.
A uniform line charge of A =~6uc/m lies along the Y — axis. What net flux crosses the
surface of 2 cube 2m en an edge, centered at origin, 2s shewn in fig(1) ?

{10 MARKS)

Q3/A Letd=2, +5, -3,,8=3,-4, ,and C=1, +1, +1,. Determine

a) A+2B
b) Calculate }A - SCI

¢} For what values of X is )KB|=2
-d) Find (4 x B)/(A.B) (10 MARKS)

Q.3/B Two infinite uniform sheets of charge, each with density ( & ), are located at x = +1 .

Determine E in all regions, as shown in fig (2). (10 MARKS)
x2
Q4 Transform 4=y, +x, +(———),. from Cartesian to cylindrical coordinates.
x*+yt
(20 MARKS)

W
Q.5/A Given W =X* + Y 4+ X¥Z, compute ¥ /¥ and the direction derivative d

in the
direction 3, +4, +12  at(2,-1,0). (10 MARKS)
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Q5BIf J = r% (2cosé,, +sin@,,) A/m’, calculate the current passing through

a) A hemispherical shell of radius 20 cm.
b) A spherical shell of radius 10 cm. (JOMARKS)

Q.6 The charge (10™¢™ ) C is removed from a sphere through a wire . Find the current

in the wireat =0 and f =2.5s (20 MARKS)

Fig (1)
P, By
s
1 | ,
E, | E, E;
e -
e A el i L
E; Eq ! E,
i 2 Fig (2)

Il
5




C\\Q/ c o\ 3,)\ ,;)\al.cr_/

2
—_ G‘/
e
ce. 7
10 )
~ T x to
- J‘ v A c)\X
12 & 5
G
= 29.6 [lv-u]

VH@ - 27 EESENPRRY

4
&
. f Ay
2 €,
<
L’
~9
T = 4o
- s Iy
o 2 €,
= . U4 yert
~ -V
¢ U’qﬁ’ B

= 2765 - IR u

- 59.257 Ve

) e e 2

O






Ce /Ry
Q= Cup) (Ho pe/o)

_ /6@ /{AQ

~

e

\
/ fee QI,{;‘_Q,,/{T\ 4~ (O 3—«:'_0)

G =:C2m)( - G_/AC/M>

- - l'?—/btc

T hartpe L’o"“ e e

st Qey\c: CK/ = /60 HQL =~ \(—{3 /(AQ ‘

'Lfa ™ ﬂ’“{ V ]-""\“"‘

®



-3/ A
a) Ar22=C2,5,-3) 2 C6,-8,0)

-

- %O\»}(-—Zaj - 30\%

b) }5—55 - (o_,%ﬁz) —‘(5,5,5)

= —S%ay — RBaz

A-sl s o

= ¥. 544

f____-—'d_—\_

l B \ - [/’f A4 i<1+ léK:L

S 7 sk kBl When el =2

«Chiﬂ 5K = 2.

N fi-’?i ( ?—,5,f3).(3 , o)

= é-wZO T ©
= 1y
/2)— § > 5 -3
15 =
RN
= <’\ll’_c‘ing) oo
= K'\Z—-o\x-\a\g‘\') *230\;&)
an NTa o a o) | o.\&fl?l%_-t_oGtiz.c.:jfl-Cuz_ e



Q.3 B-
oty Pacds o e twe Decds b e as ki

Bt Sheds vatad 1 B Aidds Tt o0 diced <
Aderd Y, indefended® of e disdancc L Twen

6
&‘CGD A Q—m’ |
E +E, - |
© £¢\r ~t X<
(2
€. Jax br X7

O
X = X Cosd- , \i): N Siad p N = | Xz-le

A = TSlﬂ¢’qx+\Fc:os<'Dq3 A VCGSCﬁqa

,h% F(O_)’\Qc""lc n s e-:ﬁ 77,—( Covy ‘(Q')'lam \AV\\."L \/GIZJLG\/*S

N LJ/.
an Ay "\CP <\//—1r} aa AV a.b':\_a\‘.»/\’\a
O N - _

Ve a-( > (Cos Ct‘ Ry » 0\4’7 o~ S ¢ O\‘ﬁ'g\z’-i o)
Ay rad T Qo ® a9y - ad » Ces & Ay - A 2 =
a [ — .

& ray = o A, - af = oo A . An = |
“Th Lc..ﬁ,_,,Lﬂ ot L

A~ Gsd, - <wdag
QD = S 0\\’ 4\“ Cs ¢ é,:o(c(_
az = AZ
[& ES I
e ] o 7 S s Cascf - ¥ Sind ) Taz &
[ e {fg Pu L.,‘-j\lv'\ (fc‘ gé‘t(‘.‘\;-{—(‘\r C( 'rwq:)ad’{_ YC g &f“"?:




/A

VW- N A '\6\5 o\\ﬁ_\_ﬁ'\GE A

a 3.

= (2 74““\3'2) (”3—&%-‘2))& CAY)

/4%(2—,—4,0->in: L(@\?(. - Zaj — . A

Henes . (3 u,;z)
G_k__\',\\}_.,\f\m Q :C(’l;fl, _zyt___ﬂ_’_,_____—
al 172
| - 2.0
) 13
R.S/R

T-[2dp e dsc Gamo ddden

Vo T\Wals < l—=x

E: 2K
1 g s CosB N Gin G ddt A6
C’\) \_: .\/’_3 V:-O‘z__
G- c Ciﬁlc x
Tz
= 2‘?7?(3/1&(4(&»/\(‘”)1
\f- - -
S V2o 2o
C:o ZC
T2
2.
L i) &' -
-~ G.0 — o /N 2 3/}_; /"{ywﬁjz‘w



b) T on Y diflevence heve i Tl e have
°c <0< T in st end o Vg e c K

x
1- qx g‘.«\ZO‘\
T
s
= G

1
)
—
]
Q.-
.
1
<
>
Q -
T
1}
G

2.




	20120704090544_001
	20120704090544
	20120704090544_003
	20120704090544_002
	20120704090544_005
	20120704090544_004
	20120704090544_007
	20120704090544_006
	20120704090544_009

