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Student Exam No:

Ganpar UxrvruRsrrY
B. TECH. SEMESTER V (ELECTRONTCS & COMMIJNTCA,TTON ENGTNEERTNG)

REGULAR EXAI\{INATION, NOV.DEC 2012
2EC5O2 ELECTROMAGNETIC TTIEORY & WAVE PROPAGATION

[Max. Time: 3 Hrs.] [Max. Marks: 70]

Instructions:

l. Attempt all questions
?. Answers to the two sections rnust be written in separate answer books.
3. Figures to the right indicate full marks.
4.. Assurne suitable data. if necessary.

SIICTION.I

Que.-t (A) I)ri're the expression of electric fiekl intensity for thc surface chargc 4
. configuration.

(B) Convert Z = 3 q + 4q + 5q at the point (x:3, y=4, z:5) in spherical co- 4
ordinates,

(C) Tlrree point charges Qr = 1.0*6 C, Qz = 10*6 C and Q3 = 0.5x l-0-6 C are 4
. located at the corners of an ccluilateral triangle of 50crn side. Detennine the

magnitude and direction ot'force on 0s.

Que"-l (A) Explain the Couiomb's law and also,f#," the charge configuration. 4
(B) Given poinrs A(2,5,-l), Bt3,-2,4) and c(-2,3,1) and: 4

,  t . . t  . r a K  L . a I(^i A;; .H;. 
:* . _(b) The angle between ffi and ffi

(c) The length of projection of ffi on$ ,
(d) The vector projection of fiu on Tt;

(C) A uniform line charge density of 5nC/m is at y:0, z:Znt in free space, rvhile - 4
SnC/m is located at y:0, z:*Zm.A uniforrn surface charge density of 0.3 nClmz
is at y=*g'tm' find lf I at the origin'

Que.-2 (A) Explain the concept of electric flux and electric flux density. 4
(B) Explain the concept of rvork done and the potential difference" 3(c) ''"l,in"r,*ff':il*:1o#fi*!'#'*iJ;ffi:"' 4

(ii) A unifurm line charga FF2'0 Pc/m on the Z-axis
(iii) A uniftrrrn charge density P" = 60 Pc/mz at a plane X=8

OR

eue.-2 (A) Derive the equation of the energy density rvhich is stored in the electrostatic 4
field.
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(F)
(c)

\

Derive the boundary colditiol at a conducto' f*: Tit: 
bor'rndary' 3\

Given tlre flux density [ = (zcos a lffi +(s.tno 113)6 ClmT,evaluate 4

both sides cf the divergence theorem f;il* r"gion defined by t< r <2'a< 0

;ii:o; o < Tttz,
4

ffinffi,?:'#?f:;:l*:l"iif;fi:,.J'r;xffi;ce Find,/p if pointP is 4
located ar p(0.2,-0,4,0,4) and; (a) v;;'f-finlty 1u1V:0 at (1'0'0) (c) v:20v

lji;fli;ii"lf ,r,u0",2) in cvrindrica' *;o11*-3:?i"* the pgent'1r'r':rd ' 4

V=10(p + t )zzc ' js f i  V  in f reetp* t t ' f indatP; (a)V;  &)E;  (c )  D;

. . , d v(d) il

SECTION-II

Describe and Derive the expression for displacement current and also state the 6

f#t:lTf.-#t*sla in a material for which x*= z.S'calculate &, fr ' M '

Derive the Lorentuz Force,equatlon' 
OR

Derive all the Maxwell's equations for a static fleld'*

If a scalar potential is given by ?.= 
*v,, p,ou, tha| F : grad 0 is irrotational.

Define a Ljniform;'iffi *uuu' Also explain 'Skin El"fect'

Derive all the fur**'"lff t equations for a time varying field'

The region x<0 ,onr*in, dielectric **oiu* for which Ert=4 rvhile-regiOn x>0 is

charagterized by trz=ZJf E1= 504' :;G't ioa6- 6v/m)' Find E1v1 ' a1 ' Es'L '

Er,or '  oR

A clrarge of 10nC is nroving with a velocity of 1'07( -0'5Ar +A, '0'716; )

n/s.Determine the force exerted on the test charge when'

i. A rnagnetic inductio"' p:'iu'lzariTW ) rnwb/mz is applied'

i i .  6: i3Er +2d, +q )KV/m is applied' 
: -:*..!+^no.,,,ctv

iii. Both F-and if ,mentioned dbove are applied simultaneously'

ExplainFaradavisi;;';i'"exptaii;il;;e--"i*'nfttt'ltedfromFaradav's
experiment'

DerivethesotrutionofWaveequationforUniformplanewave.
whar is lonospheric wave prooueuionililJ";" ihe salient t'eatures of D-layer

in lonosPhere'
ExPlain in brief

i. Stokes' theorem
ii. AmPere's Circuitatr law

..".
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