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2F,&4A2 1 Engineering Electromagn etics

Time: 3 Hrs TOTAL MARKS: 60

Instructions: (1) This Question paper has two sections. Attempt each section in separate answer book.
(2) Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions.

I

SECALAN-L
Q.r

(A) Given vector points A(2, -1,2), B (-1, 1, 4) and C (4, 3, -1) find (i) dot product
between R7as and frr, 1ii; the angle between Rp andRo, liii; scalar projection
of F'1e on .Rq" (iv) the (scalar) area of triangle ABC.

(B) Transfonn each of the following vectors to cylindrical co-ordinates at the point
specified.
(a) 5ax at P ( p : 4, (b - 120o, z= 2)
O)  5ax  a t  Q  (  x  :  3 ,  V  =  4 ,2=  - I )
(c) 4ax -2ay -4az at A (x = 2,y = 3, z= 5 )

OR

(A) What is elechical field intensity? Derive the expression for electric filed intensity [05]
due to surface charge.

(B) GivenpointsA(x=2, y3,F - l )  andPointB (p=4,0= -5A,2 = 2),  f inda [05J
unit vector in cylindrical coordinates (a) at point B directed towards point A (b) at
point A directed towards point B.

Q.2
(A) State gauss law and prove that pu = div D.
/Fr\ / \\p t 

Let E = { 
-6v 

/ ,rl u* + (6/ *)4, + Sazvlm.,calculare (i) vpq given P(-7 , 2, t)
U T - J  

d  \ ' ' Y '  J

and Q(4, 1, 2) (iD Vp if V = 0 at Q (iiD Vp if V=0 at (2,0, -1).
OR

(A) Eight point charges of I nC each are located at the corners of a cube in free space
that is lm on side. Find lEl at the center of (a) the cube (b) a face (c) an edge.

(B) Let E =' (2x + 4y - 3)a, * (.4x * Zy)ay.Find the equation of the direction line
passing through P(|,2,2) also sketch the direction line and show E at P.

Attempt following questions.
(A) Define potential and potential difference and also get the expression for potential

difference in the {ield of line charge.
(B) A uniform line charge density of 20 nC/m lies on the z axis between z:1 andz=

3m. no other charge is present. Find E at (a) the origin O) P (4,0,0).
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I

Q.4

SECTION II

Derive the continuity equation and from that define the term "rela:<ation time"

Find the incremental field AHz at Pz caused by a source at Pr of Ir ALr

(a) 2nu Fr Am given P1 (4,0,0) and?z (0,3;0)

{qhu' lr Am given P1 (4,'2,3\ and P2(0'3'0)

i.j zn(r5.bu,. - O.sa, ) pAm given P1 $f'3) and Pr (1,3,2)'
OR

tosl
t0sl

tosl

t05l

(A)
{B)

Q.4
(A) Write a short not€ on the continuity equation and explain how it predicts the

conservation of charge
(B) State and Explain Aipere's circuital law and Biot-Savart's law'

Q.5
(A) (i) Show that P= (s - ao) E and O= 

# 
P.

(ii)Given that Xe= 6.4 andD= 600 Cl, Find +' E and F'

(B) If J: l/r3 (2 cos '0 ar + sin 0 ag)Nml,calculate the cunent passing through

(a) a hernispherical shell of radius 20cm' 0 <g< tfl 'A <64n'

(b) a spherical shell of radius l0ern ^, c i^
(C) The relaxation time of a rnaterial with dielectric constant of 6 is 53 sesonds'

Calculate the conductivity of the material'
OR

Q.5
(A) Prove thatl= P* fr'

(B) Given the rnagnetic flux density., trr:6 cos'106 t sin 0'0011 fu *\, {ind (1) the

*ugn.ti. nun"passingttrougbittt *rt*t *0:9<x< 20' 0 < y < 3m'atF 1 ps;

(2) the urtu. of tn. ciosed iritegXal of E around the perimeter of the surface

sPecified above, at t = I Ps'

Q.6 AttemPt following questions'
(A) A wire of diameter f .*ry Td conductivity 5 x 1O?.sec/m has free electrons per cubic

meter whe; an electric fielal of l0 mv/m is applied. Determine

(a) The charge density offree electrons
(b) The cunent densitY
(c) The current in wire

ia) fnt drift velocity of the electrons'
(B) Derive point form & integrai fsrm of Maxwell's second equation from ampere's

circuital law' 
END oF PAPER
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