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Module -.1 M L C

o.l a. State and exolain spherical coordinate',System in detail. 5 L2 col
b. Four point charges each of 10 pC are placed in free space at the points (1, 0, 0),

(-1, 0, 0), (0, 1, 0) and (0, -1, 0}m 1sSr..tively. Determine the force on a point
charse of 30 uC located at a noint (0. 0. 1) m.

8 L3 co1

c. Show that electric field intensity at a point, due to 'n' number of point charges,

is given by,

E= I i&a^ v/m
4reo fi Ri Ki

7 L3 co1

OR

Q.2 a. Define eleotric field intensity. Derive the expression for electric field intensity
due to infinite line charge.

9 L1 col

b. Given the two points A(O=4.+,i=-115',2=2) and B(x= -3-l,y-2.6,2= -

3), furd
(i) The rectangular coordinate of point A
(ii) The cylindrical coordinate of point B
(iii), The distance between A and B.

5 L3 col

c. Find E at P(l , 5,2) m in free space if a point charge of 6 pC is located at

(0, 0, l), the uniform lir,re charge density Pr- =l80nC/m along x axis.

6 L3 co1

Module +2
o.3 L. State and prove Gauss's law for point chaige. 6 L3 coz

b. Calculate the'divergence of D at the point specified if,

(D g =(2xyz-yz)a*+(xzz-2xy)a, +x2ya, Clm2 atPe (2,3, -7)

(ii) D=2p22 sin26ao +pZ2sin 2$ar+2p2zsn'$a,Clm2 at

Ps(p= 2,0=lL0",Z=-l)
(iii) D = 2rsitt 0cos$a, + rcos0cos$a, - rsin $arClm2 at

P6(r = 1.5, 0:30',0:5Q')

9 L3 c02

c. Find eleckic field intensity at the point A(1, 2, -l) given the potential
V : 3x2y + 25?z+ 3xyz

5 L3 c02

OR

Q.4 a. Evaluate both sides of divergence theorem if D= 
5\'u,Cl*'in 

spherical
4

co-ordinate for the volume enclosed by. : 4 m and 0 = + radians.
4

8 L3 c02
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m B(1, 0' 0) to A(0' 2' 0)

alongthe path y : 2 - zx, z: 0 rnthe field (i)E=5a* V/m (0 E : 5xa* V/m

\//m

6 L3 co2
b.

6 L3 co2
c. Electrical potential at an arbitrary pomt ln ree space ru Brvtr' .Dr

V = 2(x * 1)'(y +2)2 (z+ 3)2 volt at a point P(2, -l' 4)'

Find (i) v (ii) E (iiD lBl (i') lDl (v) Pv

:
Mo4ule-3 , "-

Evaluate th. .*pr.r@ uniformly charged parallel I -TTI co3
Q.s a.

Planes 0r ullllltts s^L
5 L3 co3

b. Determine Whether Or nOt the pOtenttal eqUaUOnS Sallslrss LaPrilutrD E'YuoLrv

(i) Y:2*-+f+*
(ii) !=$cos$+z
(iii) V=r2cos0+0 ,, - =, 7 L3

I'"',
I

t__
lco,

c. An assembly of two concentnc sphencal snerr ls surrurLr;

spherical sheit is at a distancb of 0.i m an{ is at a notlfiat^910 volts- The outer

spil..i"ut shell is ut u Jiit*.. of 0 2 m T9 ut a poiartial of 100 
Y, 

Tlt *:.111*

between them is a free space. Find E and D using spherical co-ordinate system'

f6 ln
0.6 I a. State and gKplaln IJlor-DavalLS Iaw 4P1''rrLaurw rv rrrs6"""- "-'-'

for the field, H = 6xYa^ -3Y2arAlm

and the rectangular path around the region, 2 S x <5' - I < y < 1' Z : }'Let the

..^^i+.i.,^.li.ontinn nf rlc hc a-

8 L3 co3
b.

6 L3 c03
c. a = (3y - r)u* + Zxza, wb/m in a certain reglon,ot rr€e space'

(i) Show that V.A= 0

(i1) At P(2, -1, 3) find A, B, H and J.

Let

6 r,t I coa
o.7 a.

as a velocity of 5x106m/s in the direction

av =b.60a* + 0.75a, + 0.30a, . Calculate the magnitude of force exerted on the

charge bythe field.
(l) B = -3a* + 4a, +.6a, mT

(ii) E=-3a. +4a, +6a, KV/m

Tlr. -"g".tr"tt* in a magnetic material for which X. :8 is given in a certain

region as 150 Zza* Alm. AtZ :4 cm, find the magnitude of,

i) Jr ii) J iii) Jb.

6 L3 co4
b.

8 L3 co4
c.

8 L2 l=coaerface between two different

masnetic material.
Q.8 a.

b. ,Ot' : 1O-aa'Am at P1(1' 0' 0) and

Izdlz= 3x10-6(-0.5a,+$.d1r+0.3a) Am at P2(2,2,2) are located in free space'

Find the vector force exerted on,

(i) Izdlz by Irdlr
(iil Irdlr r," lzdlz

6 L3 co4
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Th.irt.rfr* between two different regions is normal to one of three Cartesian

axes. If B, =po(43.5a*+24.0a,) and Br=1to(22a^+24a.) ' What is the ratio

tan 0, ,
tan 0,

Module - 5

For the given medium t = 4x 10rF/m and

pair of fields satisfies Maxwell's

11= (y+2xl06t)a,A"/m.

o = 0. Find K so that the following

equatiorl g=(20Y-Kt)a*V/m,

Wittri, u 
".rtain 

region e = 10-11F/m and p = 10-5 FVm,

IfB = 2xl}-a cos105tsin10-'y T ;

(i) Find E

iirl Find total magnetic flux passing through the surface X: 0, 0 < y < 40 m,

0<z<2matl: I Psec,

State and explain pointing theorem.

by Maxwells for time varying fields'

ctdielectric 11-lul - F ",{-l{-li'""
show that its value in free space is 377 Q

A plur. electromagnetic wave having a

pointing vector of 1 W/m2' If medium is

2 and relative permittivity of 3 find
(i) The velocitY of ProPagation.
(ii) Wavelength.
(iii) Impedance of the medium

iv) rms electric field.

frequency of 10 MI{z has an average

loisless with relative permeability of
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