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Two fi.iE uniirft lire cheB.s of4 nc/n dd -2 nc/m lie along rhe i dd i
uis in ne srse 6 shoM i. IielE Q I (b).

(iiD

(D Dcremirc.l&tic field inL.sity. aal poinl P(2. lr. -4).

(ii) li two idddcal point.htrses P arc pleed d (3, 0, 0) and (0, 6, 0) in
dddirio. to the two fini& unifom lire ch.B.s, fird the vrhe of 0 lo

6us a.= 0 d poifl P (2.l, -4).

Il1e c,un \ bq tor cauc elerric fi.ll is stren bl jD.d ?- trheE Dn

lne el€ric nu dosity ud 9- is ln. N! ch,c€ in; dos.d su're s Us
cluss s hs !o Dbve thoi lh. .l6tr c field in a D.rfdl @ddor cMmr .x'sr
ed $is findinccd b€ pplied to build d reility lo porect *nsitiveelcot!.ic

(6 F 
'*s)

A spherical sh.ll consisls of nro on€ntsic sph.Es m.de up ofo v.ry rhin
conducror snd. Th. inm r"di!! a = 5 m ed oul.r mdius , = l0bis
havin8 surfa clEBe d6sity, 4r = 5 nc/Fr dd /}r - _l 25 nc/dr.
rcsp€lilely. Tte lso caoennic spheEs &. spdted bv pobslvE.e rr$
relaliw p.oitivit , si = 2.55, ln addnion, a poitt chd8.. 9 = 2 nC G l@ted
d rhe enl.. ofthe sth€e. TIE @nfigmrions is shom in Fi3!E Q2(b)

ri) Appb (J!b \ las rodcreminctheelecnc llu den\ir) Dede|crnc
li.ld i'etuity, i ir oll Fgid.

(ii) fiod dE polsiz.tio. i io rll Eeions.
(3 ma*s)

Ittcmine rhe el@Lic pocnrirl, 
'/ 

bctwM the lwo snductou sh..l.
{3 mo*s)

o)



Q3 Polmtirl ditr*M is defin d a *6tk dde to novc . unil posilivc cha8e
rDn on poirt !o anolho wheE the lot niial rt vanous poinls in o eldtric
field u b. derib€d by .quipol.ltidl sorfes. With o oid of a diagM,
brieAy explain th. cquipotenlill su.fa..s.

Ar eraric fiel4 i = 6r't + 6i + 4i v/n L .xFsd i. dt&rlla
c@didEs by iwo point chlrscs or q' = l0 rc ctrd O = _5 FC thd @
laatcd i. r@ sp@ !t,.! (0, 4, 0) od , (0. -r. 0J. Espslilely tu'.mirul

(i) Th..lsrric lociri.l d the Gisin du. ro No D.inl char36.

(ii) Thclolnldou or work doN irQ, is not.d rrcn,'l(0, 4, 0) b
(1r,2,3).

If ihe Dotential li.ld k erprcsd by cqulion / = ,rt Jt crlcllalc rhe

louowiry ar poinr D(4, 3, 6):

(iD Volun ch!ryr dqsilr. A.

E:pFss Amp€F\ cjruilrl law,

A hollow cylindriol co.duclor hss

@ies cure.! .r abng rhe posilive

(D

(it

Mogneric ri.ld inE.snt. ,t a1 r < , . a <r<b 8dt> h

Plor tn. naslitud€ of ,].grid . Civ€ yor @mdrs.

(2 man,

inrcr6dius,asd our.r hdius, 6 dd

a4

o)

Delemin€ d€ tusn lic iield inLdb, i ar point P(.3, _'1, 0) in rhe field of a

3 A fi|d..@y cocnr dieFd inward ftom inlhity lo rh. diain in dE
po.itn? j-sNond EouMrd ro 

'.finr) 
olon8 $e po{ur.;_si.



Q5 (r) Tqo pmllel infiniie filarer.ry cumr 4 sp!'alcd b! a dis&ne. r' in
meter rnd eryi.8 cumnt, 1r dd /: in lh. snc dftction alona t {xis s
stown in Filue Q5i!).

(r, \ho* rh.r $c for. / c\enedoqiE2d*ro*rRlu3'v.nr

Q6 (a) Milha.l r'ndry dcvelop€d th. htpolh.sh bcloN

''t a c@to td Pndw a noq,cti. fztd, 'tP" 
ttz eNrs sh dd$be

tru: . tugetic fzld slmnd ptu|rc. a lmd in a vie '

Rsmnend !i .xFnm.bl lo dcoonstc the ap9li€rion oftne hvpolh.sis in

el6rical .nsinenng.
(l0me*s)

, ",LI^t/='.,-ii(N)

(ii) (xiliE ille romlltrion of F in QJ(')(D lo cxplsin lh. For.d'dl
con$qu.mc ofdesiSnin8 ! high cmol pow ststD which e5 r*o
psBll.l wics ld.d d a dr di

(b) A .onducrins lrianslllr l@p I shown in fis6 Q5(b) catvins a cuft or
2 A ir lM€d closly io s infinir.ly lms str.icht coducloi with a cucd of
J A. calcul& r lorrl foB, a o tne l@p d* ro infinic long s!i8h.

ib) A oonducling &r m slide f@ely ovs two co.ducring 6ils 6 sho*n in

FisuEQ6(r).Il r=0.5j (WVo'),R=20o. I=locnddth€t$dismdving
wirh a consrlnr *ldiry ol 3; (ntt , slclltt:

(i) Ihc induccn cDf, /',r.it th. rod.

(ii) The cuMr, / d'ru81' th. Esinor.

(iii) The ndioDl ror.e 4 on rhe md.

(iv) fie Dower dissipotcd,I b] ihe rcskror



Qt (a) List dnd dplain bn ny lh€ diil€Enlill fon of Me*ellt eqootions lbr
tinc-vlrying .lctnc bd otgndic nelds.

(4 mari9

(b) A plane w!v. prcplsdins thrculh d nediun wilh 6, - 8. /r, = 2 hs i= 0 5

e'rsin(10't 0z) i v/n. Ddemine:

(i) Th. dirlion orwove pnpas].lio.

(ii) Tb€ lN h8dl t

(iiD t'hse consldr, t
{iv) Tne wlve i6p.'i.me ,.

(v) Il'c wav€wl6t , !

{vi) Earz=2n.r=2.s.

(vii) Magnctic field inl€.sily. i .

(viii) Tin. lvcBee power d.Nity @i.d b' $. wave.

(c) Thc wrvc in Q7(b) pmpa3tlcs p€rpe.dicolsly tnrcush the nedium which has

e @ oaq nrdd rhicktes 1.5 n*r' Cclculal€ fte tvcdge poBer lN in
da.
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FINAL EXAMINATION

FICURE Q6(b)



vr =4i*!L;,L;
sr =4n*L4e *-L4;' Ak RJe R\ina a1
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ixr=i
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ixi=i

i.i=6.6=i.a=r
i.6=d.i=i.i=o

6'i=ri
i,i=6
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FINAL EXAMINATION

i=t

o=d'dii lzr
+ 4 i^e sin l + ,4. c6e

+ a!@s0sin' n,siae

+.a,cosq6s(-)fini

+ 1660'irl+ /.64

R-.17 n
,i=a

i=i



T INAL EXAMINATION

d= !

'(r'+rf'.'(r'+cr'

[ _1=14+Jr'1.:l

JG-A-

tL

i"E =j

v.={e.a =o

v.t. o

E=lj
E .ex7

r =,!z -t,el=.fi
tiF - ui'E

l',r.Il'

'l

I,,q=l

,^,- E.*
v- - l\,,Ebat
t,=lr,Er,=Y

1!
2

t

o = lo,as

a = !o",t"- a,a. .
'" =iaR'"\

t-[

E = lr!!+,
z = tt4--

'=J,i*T'
5=E
v, - ID.a
e,- = {r. d

.,4

4E.d1= 0

v,t=o
E= vy

I = Ii.d.t

l?


