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2 a. Obtain an exprffiorf for electric field due*ftxrihfurite line charge. (06 Marks)

b. A charge o{-p.}pc is located at A(-&6t*30, l5)cm and a second charge of 0.5 pc is at

B(-10, 8.,@)Lln. Find E at the origin. .*. (06 Marks)
c. A unifofu.lffie charge of 2 pclm i$Jgiated on the z-axis.',Jind E in rectangular coordinates

at P6" 
fu 

3) if the charge exists frtiH-@ < z<@. q j (04 Marks)
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I a. State and explain Coulomb's law* Mr- (04 Marks)

b. A charge Qa : -20 pc is locateffi(- 5, 4,7)^and Qs : 5O.ffif, B(5, 8, -2),n in free space.

Find the force exerted on a*kffieZ wT (05 Marks)
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*Ji*. Module-3
Starting from Gauss ta$##ire poifrr-U-na faphce's equations.

Calculate pv at point P f iiee space, if V = 5p2 cos 2S at P(3, n13,2)
State uniqueness theorem.

Note: Answer any FIVE full questions,

c. Define electric field intenstfu€-*d electric flux density. ar (03 Marks)

(04 Marks)

, (06 Marks)
(02 Marks)

By using Lapffi,"Fequation, derive an expression for the capacitance of a parallel plate

capacitor. 'qw- (04 Marks)
't'r'
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*,,:* *%# OR ffi-e-=a. frovffi@t the work doneiqffioving a charg: m$tie€lectric field is

e* dri$ W=-Q J effi i:", (o6Marks)

qsdh i,ii,g dw &Wu}
@alculate the woJK"&Fe in moving a 4p ctiarge from B(1, 0, 0) to A(0, 2, 0) along the path

'':"y-2-2x, r=&ffithefieldE=(qa;+5yar)V/m. (05Marks)
ds

c. ShowthatV'.'J# -+ withffiairotutiont. (05Marks)
"*olr'

3 a. state and prove Gauss hffi; a.riu.?-@n fruations fr (0s Marks)

b. Given a 60 pc point cffio located at the g6ffi*Surd the total eleCirib flux passing through

c. State and prove the Divergence theorem, \* *Sry (05 Marks)

d. Given the elepfffie&ux density D epr,p;F'zt, nclnf in ffiace. Find E at the point
ob-$''+.}L - ono\ y' 

" Y .ds /A,t nr-rrzrr

d. Calculate the total chargqwittffn the volume -**u-
0 < p < 0.1, 0 < d 5*t&-"W<r. 4, pu= g2*t[g$-5.0 (04 Marks)' W.-&%*/ */
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g = 23sft = 90o). ff% Y J .'s (02 Marks)
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State and explain Biot-savart's law. )t* 
-" (04 Marks)

By using Ampere's law, derive an expressioS,fof*'H, magnetic field intensity due to a

coaxial *ut.. ,sdffu t - 1 (06 Marks)

Evaluate both sides of Stokes theorem for'ttlh*reld, H: (6uy6.-:y'ur) A/m and the

rectangularpatharoundtheregionZal"ffi#w-1(ySl,z=g.t"q&positivedirection
of ds b" w. %*W -, ,',ry (06 Marks)

,*
* ffiorro4 *=. *

*+3ar* +p4ffi**rt in free tffiryi"d t!.vecto1 force exerted

carryinq.a,Wrfent of l2A in the amr*Hifection. Given A(1, 1, 1,) and

B(2, 1, 1). 
=. 

ery 4.. i' (04Marks)

Two differential .*.fu.#.ments, IrALr =3pO{ A-m at Pr(1, 0, 0) and

lzLLz= 3x10-6 (- 0.ffi .46,, +0.36,)n-m at'q)(2, 2,2) are located in free space' Find

c. Find the

(06 Marks)

atom has a diPole moment of

a*!

;* ;* ^@= (06 Marks).\&.-
6-.r$s ) d **'

"m[' $ {", oR #.** d -#*- qi. 
h w _. ;-"'='-

Condition? Jq$,* \ u**k (06 Marks)Derive the Magnetic Bowffimy Condition? ffiq* \ tu- \'--. (06 Marks)

Let the permitiivity is'#m in the regrQf C where x < 0 and 2O ptVm in the region 2

where x ) 0, and if *f 
.* (lOOa. -4006q00a,)A/m and*^if there is a surface current

rtens*v K=(1so&-9006-)e,lm at x=..ffi'- o'ffidensity K = (15"&-.*.fu 200a,)Nm at Lt =u'u-Y'' #'#'
Find (r) I H,,,#-* (ii) lHN, | .ffiTn,, I (iD 1tri{ | (06 Marks)

.; :::1a "q!ri

c. Derive the e4prEision for ttre ep nsity in a qeffiic field? (04 Marks)

.-.*3, " %""1 tiT*.-YJry fu, # Modute-S "fl.J
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"Jry &,, Module-S fl,f
g a. stat&.ffiiaday's laws og%it.rnugniliro,lction. Further derive Maxwell's equation

.from it. rt ;. ^. 
y . .. o4l\{arks)

b.,*.hind the amplituAe.gf @ertisplacementffi* {ensity 
due to an automobile antenna where

#:fiffiGnetic r,ep.fusity oian FM rffiir H* = 0.15 cos[3.12(3x108t - v)] A/m.
,re' ,su : ,ioo (06 Marks)

c. State Maxwell's,€ffiation in botf'1uht form and in Integral form. (06 Marks)

" tl\
"!, ,{1r,.,, 

+ OR
l0 a. Derive the wave equation.iqofie dimension for an EM wave travelling in free space.

J*1'*4k (06 Marks)

b. The electric field amfuStfe of the uniform plane wave in the a, direction is 250 V/m.

If E = E*a* and ro = 1s.0d'Mrad/s, find (i) the frequency (il) the wavelength (ili) the period
(04 Marks)
(06 Marks)

*,f*,frl.

2 of2

t*6:ve "" ^L,vL - J -,*-, - 
"ta.

tffin in a magnetic mate6i**.vhere

Vm and H = 120 A/n#,+#-.r. 
S.l x 1022 atomslnr-. and each
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