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Note: Answer any FIYE full quesfiopgffigosing ONE full quesfi.fg1from each module.
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. A charge Qe = -20 1tC is tbcfufa at 4(-6, 4,7) and a eharge Qs : 50 pC is located at
*iW

I ,. SSE rg

B(5, 8, -2) i" free spacffi$istances are given in r.qe{}S, find the vector force exerted on

Qe by Qs. -gfrM #fl #dk (o6Marks)ffidb (06Marks)

at AQ.5, -30, 15) (ft4m) and a second charge of 0.5 pC isb. A charge of -0.3 pp i
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located at 8(-10*8,'@) cm. Find Electrjc

\/ e $w/ de \=
(02 Marks)c. Define electniq$rtrdensity. WE"

d a:tj: .E{-

ocated at B(-10*8ru cm. Find Electrjc fieldjn$nsity (E) at
(i)theorigin ;'ffi)P{tS,20,50,)cm. 

^ t'r 
(O8Marks)

\ a 1 r1.- -rr---E4fl1-,--:L- d .ffibt /^rrr^-r-^\

b. tnfinite uniform line charge; offi nC/m lie along tl&fuB6itive and negag!&) x and y axes in

free space. Find Electric fiq@intensity (E) at PA@;*4) ; ' (04 Marks)

c. Calculate Electric flux ffi$ty (D) in rectarpg[e6{%ordinates at poj5rtY(2, -3, 6) produced
Ets -i* trbY ; *'-@-,(D a point chargfuQA : 55 mC at Q(-2ftp6); dflry\r,, 4 Pvru! vuqS\\<r I JJ \<\ -a *++'vlr, Jss\ - lh,

(ii) a uniforrgffitrBe prs = ,O#mro" tne x-axis. (08 Marks)

f*;, f

fu2 ,*h.rostatics. ",^ " .

.\. oR
4 a. Derive an expression fo-rd'dffiuity equation in point form. (04 Marks)

b. If E: 120 aoV/m, findffi incremental amount of work done in moving a 50 pC charge a

distance of2 mm S D P(1,2,3)toward Q(2, 1, 4) (ii) Q(2, 1, 4)towardP(|,2,3).
.@jir:+ ^ (05 Marks)

c. Current densiffiven in cylindrical coordinates as J : -106 zrsa' Nmz n the region

0 s p < 20 pm; frt p > 20 pm J: 0.
(i) Fin(thftotal current crossing the surface z:0.1m in the a, direction.

(ii) If tIIb eharge velocity is 2 x 106 m/s at z:O.Im, find p, (volume charge density).
(07 Marks)".1il' I of 2

3 a. State anffipiain Gauss tu* io &!rottuti"* ns. (04 Marks)

b. Derive'ffixpression for elec&is field intensiry dm an infinite line charge using Gauss

law.ffi ffi&H * r (o4Marks)

c. f ,fhe region of fiffiffi*" that ,lqffi}"t the volume 2 < x, Y, z I 3,
-\7-

.*qD-E 4(yru-+ *ru"q24lyu,) clm2. e%
;. *' z' .dse ,--'-u (i) Evaluate thffilume integral side*of the divergence theorem for the volume defines

here. dS* dffi=
(iD Eva$*e,,,,gitface integral sidffiff the corresponding closed surface. (08 Marks)
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(04 Marks)

p(r.1.2) ir\.'3 /
(06 Marks)

(06 Marks)
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Starting from Gauss law, derive poisson s and Laplace's eqqation'
.mf,s 'si*:+

calculate numerical value for potential v and votuffi'bharge density pv at
* &i \F"

V = 5p2 cos20.

c. Given the spherically symmetric potential space, v = vo"-""+.find:
::i$ffiffi:#

!,k \" '

M#-

6 a. State and explain Ampere's ,u*. *.ffi* ,u'.......' 6u 

* 
(04 Marks)

b. Evaluate both sides of Stof."'.4pq,L* for the field H =#+earand the surface r :3,

0<e<90o,0<O<90o.Let$f$;nflfacehavetlre-afirectrop. (06Marks)

c. Usins the concept of vectgapaffitic potential, find tl*qfflgrr"tic flux dgnsrty at a point due;;;;i;""tsr;$"tic potential, find the.grignetic flux density at a point due

to long rouigha f;h-"ffio"i""tor carrying 
""orqiffi&nthe 

audirection. (06Marks)
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* s Module-4 ds

7a.Deriveu,"*p.ffiff*'theforce@,tta1currentelementp1acedinamagnetic
field. . *_tp- ,. d,.*.$ - 14. (ouY".'u1

(i) p, at r: a (ii) the electric field at r = charge.

r{Fl;ffi
..,::xr lE ,-

b. o ".i", "t urk,fl *lich e :2 x 10-16 i*ffiH m: 5 x 10-26 kg is moving in the combined

rr"iar r;1jb&..- 200 ar+ 300 uY.Wdnd B = -3a* + 2ar- a, mT. If the charge velocity at

t : 0 iF ttffi. vtol - (2u*- 3a, - fa$'10s rn/s' 
-,*r -w

(i) %$; the unit u"ctor rrro*iriffiSdirection in whiffi'W%harge is accelerating at t: 0'

i;ir Eina rhe kinetic enersv of dri%haree att:O. ,:u. =ffi .*Jh=o (06 Marks)\',, YtF, :',iPEr:" s

iiil Find the kinetic energy ofSe%harge at t: 0. .w. S= *#p (06 Marks)

c. a ,""t*gular loop of wiffi 4"" rpu"".loins poiq\_A(l, 0, 1) to B(3d;1) to C(3, 0, 4) to

D(1, 0, +; to e. fn" wir" iffi", , "oo"it 
of 6ffifl9*Tg i, 

F. " 
a,'dfuction from B to C'

A filamentary current 
"Fmli 

flows along qffif Uxig in the- 3 $iryofign'.
(i) Find .F, on sidlB@ 1i1 rina 'F' on riffi4B- (iii) Find F,4..qF"n the loop' (06 Marks)

.s8",\*wh'.
{.'.^r, ,. *OR

(04 Marks)

2x+3y-@ while $,,: 5 in region 2 where

(08 Marks)

which'B' is
(04 Marks)

' *.. "';il l"-,rm#:
9 a. Write frrfa#EffStquations in intbgrht and point forms. (06 Marks)

b. lectric and

c.

(06 Marks)
(04 Marks)

r.. # oR
10 a. Derive wave eqr4iibs for uniform plane wave in free space. (06 Marks)

b. Derive u, "*pffi$, for prbpagation constant intinsic impedance and phase velocity for a

uniform plane wU$e propagating in a conduc.ting media' (06 Marks)

c. ln free rprq" %,1*, t) = 50 cos(ort - Bx)a, V/m. find the average power crossing a circular area

of radiui Sm in the plane x: constant. (04 Marks)
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