
Student Bxam No:

GaNPar UNtvnnsrrY
B. TECH. SEMESTER V (ELECTRONICS & coMMUNICA'I ' loN ENGINEERINC)

REGULAR EXAMINATION, NOV'DEC 20I3

IECilO2TT-TCTNITTT'UCXETIC THEORY & WAVE PROPAGATION

llVlax. Marks: 70]
[Max. Timer 3 IIrs.]

Instructions:

Que.-2 (A) Derive the equation of the energy

field'

i. AttemPt all questions.
2. Answers to the two sections must be written in separate answer books

3. Figures to the right indicate full marks'

4. Assume suitable data, if necessary'
SECTION-I

Que' - l (A)Exp la in the l inechargedens i ty .Dr ive theexpress ionofe lec t r ic f ie ld in tenst t l '
for the line charge configural"ion

(B)  Civen poinrs  n( i '5 ' - l  l '  t l f  : ' -z '+ l  and Ct-2 '3 ' i  t  and:

(a) R16 ' Rr5
(b) The angle between RAB and KAc

(c) The length of projection of '!-rr o1 '!.ec

(cl) The vector projection of R16 9n R"

(C) An infinitely f""g 
""if*t 

fite 
"hu'g" 

is locateJat Y3'Z=5' lf pt= 3gnt'' Find ll at

(a) The origin (b) PA(0'6'l) 
OR

Oue,-l (A) Explain the surface charge density' Derive the expression of electric field
'<-- ' '  

inrensity due to the surface charge configuration ^^ - , - .. D ,.
(B) n r"t 'pu"tlt"i Q ' = llnc ue at-r'10' -+-'o) and Q2 = 20nc be at Pz(0'0'4)

(a) Find F at the origin
(b) wnete should a i0 nC Point charge be located so that E = 0 at the origin?

(C) A unitbrm fi* tii"tg" o""sity of 5n-/m is at y=0' z:}min free space' while -

5nC/m is located at y:0' z:-2m'a uniiorm surfa"" chu'ge densit"- of 0'3 nC/mz

is aty=-0'2m' Find lEl at the origin'

Que.-2 (A) ExPlain in brief
I . Gauss's law
2. ConcePt of electric flux
3' Electric field intensitY

(B) A point 
"tt"tgt "iZO "t 

is located.at (4'-1'-3) and a uniform line charge of

-25nclmis lils along the intersection of plane X:-'{ and Z=6' Calculate the D at

(3 '1 ,0) .

{Q Explain the vector projection and scalar projection in terms ofdot product

between two vectors
OR

density which is stored in the eiectrostattc
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(B)  LerE -  ( -6y lx ' )4+ $ lx)$+5a"  Y lm andcalcu la te:

(a) /pq given P(-7,2,1) and Q(4'i '2)
(b) l/p if V:0 at Q

(C) The region y<0 contains a dielectric material for which tRl - 2'5' while the

region y>0 is characterized by t:R2:4 Let 6t - 40A; + 50a.. + 70a'' Y lm

and find;
(a) D,vz; (b) Dtz; @)8 , (d) I '

Que,-3 (A) Derive the expression of potential difference Tasin the field of

-d; . -3q-4q and 4=2d;+2q+24 T1i 'o t r ] l  .
&)l[l ; (c) d; ; (ci) a unit vector directed tiom (l

(C)  Conver t  4  =3a,  +  4d ;+56 at the point  (x-3'  y=4 2 5) in spherical  co-oldirrates i t

SBCTION-II

Derive all the Maxwell's equatiotrs for a static fielcl t)

What is rhe use of N4axrvell's eqrntions

Derive the rvave cqualion in magnetic as lvell as electric lleld 1br a lossl nredia :l

OR

\

(l) line charge
(2) Point charge

(B) Given two vectors [ =

C(1.3.4) f ind: (a) Fes I
torvard A.

Que.-4

Que.-4

Que.-5

Que.-5

Que.-6

(A)
(B)
(c)

(A) Derive the point form of Arnpere's circuital law'

(B) Verify' Stokes' theorem fot ih" fitld n - 6xy a' - 3y'av and the rectangular path

around the region' 2<x<5 , -lSyi1 ' z=0 'Let the. positive direction ofds be a" '

(A) Explain in detail, how tl" t-glntluf and normal component of a vector field changes

when the 1gq161 113r'els from onc medium to another'  -  - .  - t . .^ |
(B) ;;;; expression # i-rr. t"r* experienced by a dil'terential element placed itt a

masnetic field.

6
o

OR

(A) What is Elcctromagnetrc Theor'v? Explain the B-iot Savail's law fi

(B) Explain the salient leatures of E layer of Ionosphere z

(C) Explain the Vector magnetic potential in detail'

(A) A 9500 MHz uniibrm plane wave is propagating in polystyrene lf amplitude of electric 6

field intensity is 20 Vim and the materiai ii assumed to be lossless' Find

(i) Phase constant (ii ) Wavelenglh in polystyrene

iiii) v"ro.ltv ofpropagation (iv) Intrinsic impedance

(v) Propagation constant (vi) Amplitude ofveclor H

ifor potystyrene , €r = 2'56 and pr = I )

(B) Explain the application oi Electromagnetic theory' 
ir :- r:+.+-^-ahr;qr oc rvelt as ,n 

'

(C) Derive the expression f- Cutt" 1aw in a magnetic field in difl-erential as rvell as in 4

point form.
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