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CONruI}ENTIAL BWC 21103

Qf (a) Define tbe followiag terms and for each of tfue tsm nrgge$ ONE (l) application of
it tbatbcing used in daily life.

G) Vector.
(iD Scalar.

(4ma*s)

Given vector A - d* * 3drand B - 5d* + Z% - 6dr, determine

(r) fA+Bl.(ii) 5A-8.
(iii) The component of A along e1,

(w) A unit vector parallel to 3A + B.
(8 marks)

(c) The thrre fields are given by:

A-zd*-az
B-zd*-ay+zaz
e-zd*-3%*d,

Evaluate the scalar and vector triple product

(8 marks)

Q2 (a) Point B (33, Tl4, -6) is givea in cylin&ical coordinate syst€m. Express point B inspherical coordina& system.

(4 madrs)

The spherical sftip sown in rfuure e2(b) is a soction of ryhere of radius 3 cm. Find
the area oftb strip.

(6 ma*s)

veriry sbke's theorem for a vector fiel4 F = 12 cosg6- * z sing 6, around thepath L defiod by O < r < 3, O 3 gS 4j" and z : 0 as ri"* A ng"o e2(c).
(10 na*s)
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Q3 (a) Give a definition of electric field intensity.
(2 marks)

Consider trro finite uniform line charges of 7 nClm and -10 nC/m lie alomgx andy
a:<es in free space. If there is a point charge, 3 nC at the location of (1, -2,3),

(Assume the unit of length is meter)

(r) amlyze total electic field intensity due to both line charges,
(ir) determine the force exert on the point charge.

(10 marks)

Simply describe electric flux density generation, D in ttre region between a pair of
charged conductor spheres and prove that the magnitude and direction of D are not
functions of the dielectric between the spheres.

(a ma*s)

Given a 50 pC point charge locates at the origin, solve the total elechic flrx passing
through the closed surface defined by r : 25 cm aad z= +25 cm. 

(4 marks)

Bio-Savart and Ampere's Iaw are the two laws that can generate magnetism based
on moving charges. Point out the major different betrreen the two hwJand compare
the analytical mechanism of each law by grving an example of moving charges
through seaight conducting wire.

(l2marks)

consider Figure a4O) has a square loop ofwire in the z = 0 plane carrying 2 mA in
the field of an infinite filament on they axis, as shown. Analpe the total force of the
loop.

(8 marks)
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a5 (a) Giventhe Stoke'stheorm

/-\
f H cdL= J(Vx H)odSts

Evaluate the left hand side of the Stoke's tb€or€m for thc field
H = 6ryd, - gy24 (Am't) and the rectsnguhr path arormd the rqgtoq 2 3 x S S,

-1 < y 
= 

L, z = 0. Assrme that the positive dircction of dS- is ar.
(8na*s)

O) A tigbfly-wound rcctangular coil baving ff trrns is rotating in a uniform magretic
field as shown in Figure e5(b).

Det€rmine the induced emf in the coil using

(r) the conceptofmotional emt,(il) Fanaday's law of induction.
(6nat*s)

(c) If the magnetic flrx density in QsO) varies as.B, slh art, determine the induced €mf
using

(l) the concepts of motional and hansformer emfs(ii) Faraday's hw of indrrction,

(6na*s)

-EhlI) ()FQI'ESTTON-

CONFIDEhTTIAL

!:AEYirit: 1;': ii:; JlIg $.:,l:i"l"t .R*-1'*li.'..3ii,r:liitifrl
(1t;.'.*f i€,r'i lli''i*,!:';1';f t'.;lr ir- ,!;rnd::f ,i:ili*-? illrl-'l*l

q,ii'\!,i':.; .i;rQ lr,'rtiJlf f}ril il'€rftitU

\-



la
t 

^ 
'. 

lr 

^ar-\L.Y=rr-...-f!lr.Y7!CONI'I|.I$N'.[IAL Bwc2uo3

FINALEWON
SEMESTER/SESSION: SEM lln0d.5t20 I 6
COURSENAI\'IE : ELECTROI\{AGNETISM

PROGRAMME:2BWC
COIIRSE CODE: BWC 21103

Figure Q2O)
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