
Student Exam No:'

GANPAT UNIVERSITY
B.TECH SEM-W ELECTRICAL ENGINEERING

nBCwen nuMINATIoN MAY-JUNE-2013
2EE405:'ELECTROMAGNETICS

Time: 3 Hours 
"""avr'-Dvpv Total Marks:-70

Instructions: - 1. Attempt all questions'
2. Make suitable assumptions wherever neoessary'

3. Figures to the right indicate full marks'

SECTION-I

Q:1 (A) Write a short note on Gauss's Law and significance of electric flux'

@) ( i)  A Vector is defined by 6=xlz a, l+yzza,+xz2a' FindV x V xA'

(ii) Given u 
"..t* 

*i""* F-1' x1/iy a''+xy{ a'+(Ilz)a'' Find divergmce and curl of F

at P(0.5,0'8'0.2) 
OR

Q:l(A)Stateandexplaintheohm,slawforconductors'Whatisanalogousrelat ioninthestat ic
electric field?

(B) Given the potential V= 4 sin I cos I ,

(a)find the electric flux density D at Q'rt l2'0)^
(b)calculate th. ;*k'il;; ilmovin! a io pc 

"h*gt 
from point A(1'30'' 120') to B(4'

900, 60 ")
Qr2 (A) An electric dipole of 100 a, pC-m is located at the origin' Find V and E at points

(B) L|i;3'l,ll9?r!*''l#,i"hn,in.three coordinate system. And also rind the Laplacian

for the function f= P cosQ + P' slnE 
OR

Q,2 (A) To verify that E= zy Qx+ xz av + xy azVlm is truly an electic field'show that

(a )VxE=0
(b)f E. dl=0,where L is the edge of the square defined by Q < x'y < 2'z = L

(B) A wire of oium't"' i m- and'conductivity 5x 107 S/m has 102e free electrons per cubic
.,meterwhenanelectr icf ieldofl0mV/misapplied'Detennile

(a) The charge density of free electrons
(b) The current densitY
(c) The cunent in wire
id) The drift velocity ofthe elechons'

Q:3 AttemPt any two:
(A) (i) Showthat P=(e - eo)E and n= fr 

P'

(ii)Given that X e= 2'4 andD= 300 pclm2 'Find e' 'E and P'

(B) Three fierd quantities are given by p= 2 a* - a" ,e= 2a* ' a, + zaz ,R= 2ax '

3ay+az'Determi"<iiiilql-&Q)(ii)QRx Pcii)P'QxR(iv)sin oqx (v)Px (Q x R)OI)A

u t vector perpe"iili'r*ll uitrt q ^"J n' (vii)The component of P along Q'

(C) v=xzY(Z + 3)Volts Find (i) E at (3' 4'-6) (ii) the charge within the cube 0<x' y' z<1'

(6)
(6)

(6)

(6)

(s)

(6)

(s)

(6)

(r2)
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Q:4 (A)

(B)

SECTION-II

Derive &e continuity equation & and from that define the term .,reraxation 
time,,.

The area of each plate of a
orsrance berween the plares tifl1t-:t-lll"- 

capacitor with air as dierectrics 0.g m2,the

::.y..t.d _,e " ;i ffi ;'";H rTirS"lfji#1".#{,::::1.i,,h; ;"p". ;;; ii i;, ;:
id;ilfif'#','l;.lierecrricoi'r.il;;il;:',';1::'il::T,ffi *',T,'"?ff :

ta) 
l":ffi:ij,"';ff"i,J *roo-i,:: *, liT.,:1,.! arong z direction of cyrindricar
a.rr",jF,i,ni-' 

'lt'r Inrd point at origin. Find ttre 
-mugnetic-'irla" 

i"r#n, o

,") 
ff*:iT 

current density vector J. using Ampere,s circuital raw derive the rerarionship

(A) A certain liner, homoeer e ir v= -;0 d;,?i,iili?il#:11ffi ,d;g ".;bi:F.',i, ::: 
a re,ative permittiviry or

t*' 
ffJutfi*y 

uniqueness theorem is importanr in solutions of Laplace,s and poisson,s

#:lr" 
you mean by rhe hall .n .tZ f..un?T"d explain at teast two applications of halr

If the unir of charge densitv ,
of 

^D 
is C/ m2.also wire the k :"F(:;trrn* 

from equation y. D = pushow that rhe unit
Attempt any two:

i;"x,?;rr.1)2(y 
+ 2)2(z +3)2 in free space. At p(2,1,a).Find(a)v (b)E (c)lr,l (d)D

:,::*tJ;n*rcepr 
of polarization density p and also exptain how it is related ro the

state and explain the properties of the gradient ofa scalar function.

Q:4

Q:5

(6)

(6)

(6)

(6)

(r)

Q:5 (A)

(B)

Q:6
(A)

(6)

(s)

(6)

(r2)

(B)

(c)

END OF PAPER
Best ofLuck
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