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Note: Answer aW F .W-:full questions. 
*#,I a. Point charges of 50nc each are located;-4ft,0,0), B(-1,0,0), c(o,r[itO) ana D(0, -1,0).
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the following quantities at po"int, i : i) Electric potential ii) Electric field intensity B

iii) the direction of B iv), tric flux density, i v) volume charge density p,,. (05 Marks)
,,:

a. Using the Laplace's equhtion. derive an expression for capacitance per unit length of a

coaxial cable using..the'following boundary conditions :

v : vo at r: a, ffi'#= 0 at r : b, b ) a. (08 Marks)

b. Determine pii1"10.4,0.3,0) in the field of 8A filamentary current directed inward from

lnfinity tq.the%rigur on the positive x-axis antl then outward to infinity along the y-axis.
(08 Marks)

c. State@explain the Stoke's theorem.
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Determine the total force on the chargL*qt A. Also, find E at'A",o 
;4" 

(07 Marks)
t:b. Two point charges, 5pC and -3}re,,u "placed along a straiglrtfiffi0m apart. Determine the

location ofthird charge,4pC sgi,tr it it is subjected to no forcE. $7 Marks)
c. Derive an expression for electtic field intensity x a point,due to an infinite sheet charge,

ps c/m2. Compare the nahre oftilis field with that ofinfinite line charge. (06 Marks)

"" 't-" E "2 a. Given the two points g(*S, 2,1) arrd D(5, 20o, -7U-^Ei find the spherical coordinates of 'C'
and Cartesian coorl*iu es of 'D'. Also find the distance from 'C' to 'D'. (07 Marks)

b. A uniform line dtttprge, infinite in extent, with ihe density 34nclm is located at x : -3m and

(07 Marks)z:5m in ftee'qpaJl. Find E at P(l, 12, 4yyn::i

c. Find the ki#l charge within each ofthe irtdicated volume :

:] :#ur, 
o 

="9,: ", , =,,,,,:.fr} pu= p2z2 sin(0.6{=}5

ii) Univeise : p, = ? - 
*=J =_,,*_ 

F,u _dr.,. 
(06 Marks)

*', 
.*s.

3 a. A cube of side 2m is ceffi%t the origin.with aftes parallel to the eooidinate axes of the
*#rw's -f B = ro.s'l;dt', fi,rd ,n"-y-o1y*" charge density. Also,rectangular coordinate-sy$em. I

find the total charg,e,.:enclosed by the cube . (06 Marks)

b. A vector fi"ld W;n by i. =:0"-ffi't;d,,veriff th" diveilence theorem for the volume
enclosed by r* 2, 2 = 0 and z : .1: 

lxr1kr 
,,, .. , (08 Marks)

c. Determili-',the electric field -ini ity everywhere'iriiip to a spherical volume charge of
densitf,;6;'$.c/m3 using Gauq.qfls hw. A1.o, sketch E aiifunction of distance. (06 Marks)

4 a. p"almlate the work dond%flbving a +C c"lrq,gH*from B(1, 0, 0) to A(0,2,0) along the path
.,.u!(N*;r + :: ."i-'

i:z-2x,2:0in&efield E=5xA*+5yAr,V/m. (07Marks)

b; .5161. and explainrtlib continuity equqtiodbf current. Also, mention its physical significance.
,:::. ",,,,,,,,.,,,,,=lu (08 Marks)

c. Given the pofE l field, V:2 '"'i') and.a point P(4,3,6), find the numerical values of

(04 Marks)



6a. Giventhepotentialfieldy=(Ara+Br+)sin(4$),show*th=.1,1ffi:0.AlsofindAandB

such that V : 100 volts and ; E 1= Soovlm at p(1, 22.5*,2). (07 Marks)

1 tl1,{li1: ,
Evaluate both sides of the Stoke's theorem for th,efi;id; fr=6xyA*-3y2dr,Almand the

rectangular path around the region 2 < x < 5, -,iL+s )y; 1, z -- 0. Let the positive direction of
b.

dd be a' ' -s (07 N{arks)

c. State the following and write the correspgq$i gequations ' ;..J;
Biot Savart law, Ampere's law and Curl F , (06 Marks)

7 a. Derive an expression for the forc9,,.,fr!1flb"t*""n two differential current elements.o4 
Marks)

i" ':. , ':rejaiii"ii

b. Find the magnetuation in u ryi&"Y4^"re i) p = 1.8 , t0{tt/m,'brib H : 120Alm

ii) p. : 
-?2-, 

there are fi# "" ffi" uto*s/m3 and each atom has a dipole moment of
4.5 x l0a7 l.-r* iil) F;-&ffipr and Y-: 15. *^T (08 Marks)

c. A conducting filamenffi&iangle joins points Affi; 1), B(5, 4,2) and C(1,2,4). The

segment AB carrie$hcurrent of 0.2A in Aas diredtion. The magnetic field is

6 = 0.2 A. - 0.16, + 0.3 A, T

i) Find thq$gtee on segment BC
ii) The tp6$ri18ruf'n the loop about an oqgirl at'A'
iii)The''hiQtie on the loop about an'q+i&n at'C'. ,,=i,qtt,*. (08 Marks)
ii) The tg6"ariBdn the loop about an o6igirt at'A'

**,f{.*
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iii)The''brdtie on the loop about a*'e;r@n at'C'. ,=,jltr, (08 Marks)
:^ {--

g a. obtain the torque on a square lodll'having the corner,sl''ffi:, -2,0), (2, 4-t 0), (2,2,0) and

(-2,2,0):
+ - :..

i) About the origin by B,[*.]ffiff.1; 
w.., 

,.-]i"
ii) About the origin by-B = 0.64*- 0.44y 

TU,.f** ".

iii) About (4,62 8)by B = 0.4A.+ 0.64y.-0.7"4, T. Take I: 6*&{I (08 Marks)

b. Determine the*boundary conditions fpr"the magnetic field at the interface between fwo

different magretii materials. ,,,,,*,"^,",. (06 Marks)

c. Derive {r.11{tlxwell's equatior$bm Faraday's taw,Lfftromagnetic induction. (06 Marks)
.i gd

a. Let p-* 16-'IV-, e : 4 xjO*#/n , o : 0 and pu = 0. Det"rroine 'K' so that each of the

follo;uiiig pair of fields p*ti$es Maxwell's equqtion :

-+ {' - + , ""i) D = 2xi*-3yir+Azd,nC/ml, Fi = Kx&"f lOyAr- 25zd,Alm
:",:i:::::::-,.:: -+ j,i:::i ._-i'_ -)'"'."4i) fi=120y-kt)A;;Sl-, Fi=(y+2xt06t)4, Alm. (08Marks)

b. Explain the rrye piopagation in goo@nductors using the skin depth. (06 Marks)
'c. For a perffi dtBlectric mediumffi{ I and e. : 81 at f = lMHz. Determine attenuation

constant, ph&# constant, propaga-ion constant, wave length, phase velocity and intrinsic
impedance for the medium-u.*,, (06 Marks)

l0 a. [n a certain dielectric medium, €.: 5, o: 0 and displacement current density.
-+

[ =20cos(1.5x101t''F*)6, p{lm2. Determine the electric flux density and electric field

b. Explain the prdp4dtion of eiectromagnetic waves in free space. (08 Marks)

c. State and prolle Poynting theorem. (06 Marks)
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