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1. The B-field over the xy plane is given by B= sin (n x/2) sin (n y/2) az. (T )
Calculate the flux passing through the square 0«x,y)<2 m .

a. 8/11?Wb
2b. 16/n Wb
)

c. 12/n- vVb

d. 10ln2 Wb
e. None of the above

2. Given that Hj=-2ax + 6ay +4az A/m in region y-x -2::;0where JLj=5 {La,calculate HIn

a. 2ax - 2ayt-4 az
b. 4ax - 4ay
c. 2ax + 2ay
d. -4ax + 4ay
e. None of the above

3. In problem 2, calculate H2t in the region y-x -220 where {L2=2 JIo

a. 2ax + 2ay -\-4az

b. 2ax - 2ayt4 az
c. -4ax + 4ay
d. 4ax - 4ay
e. None of the above

4. Consider 2 infinitely long parallel wires, each carrying a cunent I in the z-direction,
one passing through the point (x=O, y=-a) and the other through (x=O, y=a). Find B at
a point P(x=b, y=O).

a. 0

b. ay {/loIb/(n[a2-b2])}

c. ay {~loIb/(n[l+b2])}
d. -ax {~loIb/(n[b2-a2])}
e. None of the above
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5. For the cunent element Idx (ax+ay) Ampere situated at the point (1,-2,2), find the

magnetic flux densi;f - at the point (2,-1,3).

a. {~loIdx/(12n{3)}(ax-ay-az)

b. {~loIdx/(12n ,j6)}(ax - ay)
c. {~loIdx/(12n {3) }(ax - ay +az)
d. {~loIdx/(l2n -v3)}(ax - ay)
e. None of the above

6. For the loops shown, R=O.lm and 1= 1O0A,and the separation between the loops is
0.2m. Calculate the flux density at a point rnidw~y...betweenthe loops.

~f{
?t--~ 0

7. A metal bar of conductivity cr is bent to form a flat 90 sector of inner radius a, outer
radius b, and thickness h as shown. Calculate the resistance of the bar between the

curved sides. A. d-

Ldof2

a. 0.222mT (-~)
b. 0.444 mT ClJ
c. 1.2 mT qJ
d. 0.745 mT ( -tij )
e. None of the above

a. 4h/[crn(b2-a2)]

b. )In(b/a)/(crnh)
c. 4crnh/[(b2-a2)]

d.ln(b/a)/(2crnh)
e. None of the above

1m
~h~

r

'~J

0 -
8. Determine the mutual inductance between a very long, straight wire and a conducting

equilateral triangular loop as shown in the figure.

a . ~ [ ~ - ~ In( 1 + -J3 b )]
J[ 2 -J3 2d

b . ~ [ ~ - -L In( 1 + --/2 b )]
J[ 2 --/2 2d

C . ~ [ ~ + ~ In (
-J3 b

)]
J[ 2 ..J3 2d

d . ~ [ ~ + -L In( --J2 b
)]

J[ 2 --/2 2d

e. None of the above

.".

-f
b
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9. At the interface shown, we have a current sheet k=-8 az. Given HI =12 ax +9 ay , 01=

3/-la, and fJ~2=9 fJa,determine H2. t1\ d-

a. H2 =(2/3) HI

b. H2 =(1/4) Hj
c. H2 =(2/5) Hj

d. H2 =(1/3) HI
e. None of the above

61

R~oY1j0
~

Re;"DYJ2/1

10. At the interface betweentwo regions (at x=O), there exists a cunent sheet k=lO. az

AIm. Given HI =12 ay Alffi'a1 x=O-: determine H2 at x=O+. .

a. 22 axAIm

b. 12 ayAIm
c. 22 ay Aim
d. (10 az -12 ay) A/m
e. None of the above

11. A cylindrical conductor of radius a and pen~eability fJ carnes a z-directed, unifO11Dly
distributed current 1.Evaluate the magnetization M, within the conductor.
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a . I 2 (:' - 1) r a 97 Aim21l a 0

b . I 2 (I - 1) f a z Aim21la 0

I II AI
c. 2 jlf a97 III2JT a a

d. I f a Nm
21la2)£0 Z

e. None of the above



Somc Useful Vector Identities

'A'BxC=H'CxA=C'AxU

A x (H x C) = D(A' C) - C(A 'H)

V(lll V) = 'llV \I + VV~,
V, (IliA) = II'V ,A + A ' 'I'~;

V x (11"\)= IjJV x A + 'I"iJx A

V, (A x B) = D ,(V x A) - A, (V x H)

V, V V = V'V

" x V x A = V(V' A) - V'A

V x V \' = 0

V,(VXA)=O

f V, A du = (f A, ds (Divergence Iheor~m)
I' rs,

J
V x A, <is = (

1
, A, dC

,\ C
(Slokes's theorem)

Gradient, Divergencc, Curl, and Laplacian Operations -----

Cartcsi"11 Coordinates (x, ,v, z)

VV = a a\1 + aav + a av
, .1 ax I rJy , az

V, A = ~ + rJAr+ aA,
ax tlJ' az

H, ai, a,

V x A = I~ ~ ~
\

=a, (aA,_dA, )+a,. (aA,_aA, )+a. (aA,_<1A, )c1x c1y c1z ay aG' dZ ax . ax oJ'

A, A, A,

, a'v a'v a'v
v'v = - + - + ---,

ax' a/ r1z

c.

y. prO/'l

~-

r{J Ca Y"tu /0. yL em rel,

'/:: K/~ e~r-) ;!::;(6J:J{)

Cylindrical Coordinates (r, 10,z)

VV = a av +a av+. av
I ar . rO</; . I at

I a aA aA,
V, A = --(rA) + :::.:i +-

rar I rarp az
a, a.r a,

!
\

a a a

\
(aA, aA,) (a/I, aA,\ I [

a a,
v x A = - - - - = a, - - --'" + a. - - -I + H,- -(rA.) --

r ar arp az rarp az az aT! r ar a

A, rA. A,

V'v=~~ (rav)+J..a'v+a'v
r ar ar ? arp' az'

Spherical Coordinales (R, e, 4~)

vv = 9 av + 9 ~ + a ~ av
R aR ' R ao . R sin 0arp

1 a ' , la, 1 aA"
V'A=--(RA )+--(A SIOO)+---'"

R'dR R Rslnoao' Rsinoarp

aR aiR a.R sin 0

1

[a, aA']= aR ;-- - (A sin OJ- -
R sin 0 ao' alp

I

[ I (JAR a ]+B ( RA)
'11 sin 0 a1> aR '

, 1 [a ailR ]+ il - -(1IA,) --'F aR ao

, '1 a ( ,aV)
' I a

(, av)
1 a'V

VV=-- 11- +-- slnO- +~-
R' aR aR F' sin0ao ao R' sin'0a,p'

1
I

add

V x A = R' sin 0 dR ao acp

AR FA, (R sin O)A,

A. de.::

ds
d.r Qr + r J t9 Qc:9 +

r2~e Jf) dLfQr

r~6L elf- elf! t18

y- d y- de ~ Ct
r.2 ~ e- d rei [) d V

fro 0 I';:J Cv'v,c1n' uJl TO Cm'!?!' lQ.'1- C{J:D"-d ,

>< :: J emLf~ 'I:: J ~ Cf ;) 7! :;: 2-

J;J:kn'~

X::: I( /J1M () Cff) lf~

elL/'::

B. de:::

ds
ell Y +- Jcllf

Jd~ cj q/
ell c!J Qy
! dL( d/ J
Jdf d rr df

Q cr -t-

d~

r~ec)L(cy,

cfJ-;;

'-' -


