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Choose and tick the most appropriate flnswer.
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The value of integral 
J {r' * 3x + 2) d(l - x) ak is equal to
0

lal2 [bl 4 [c] 6
@

[d] 8

3. The Laplacian of magnetic vector potential i(r) it equal to

lal p"i@) Ff +2 [c] -p,,ig) tdl -!E)'Lpu 2/t,,

According to second uniqueness theorem, if Q, andQrare the two solutions of Laplace
equation then

la) Q, = iz or Q,-d, = constant tbl Q, * Q, or dr-Q, * constant

[c] Qt = Qz and Q,-0, =constant [d] d, * Q, and 0, -dr* constant

Four point charges -Q, -Q, q and q are located at (a,0), (-a,0), (0,a) and (0,-a)
respectively. The net dipole moment of this charge distribution is

lal 0 [b] qa lc)2qa @l aqa

The attenuation constant ar of the guide wall is defined as the ratio of power

[a] loss per unit length to the power transmitted through the guide
[b] transmitted per unit length to the power loss tkough the guide
[c] loss per unit length to twice the power transmitted through the guide
[d] transmitted per unit length to twice the power loss through the guide

The direction of magnetic field of a long straight wire carrying a current is
[a] in the direction opposite to the current [b] in the direction of current
[c] along the line circling the current [d] radially outward

Which of the following Maxwell's equations imply that there is no magnetic
monopole?

lal V.E=L Fl v.F=o
co ()
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J+e,,lcl Vx E=-08
ot tdl VxE=1t,,

A point charge 2C is placed at a distance2cm from the centre of grounded conducting
sphere of radius 4cm. The magnitude of image charge is

lal2c [b] 4c [c] 6c tdl 8C

7.



9 Which of the following staternent is not correct for the electromagnetic waves in free
space?

[a] They travel with the speed of light

[b] The field vectors .E and F{ are in the same phase

[c] The direction of energy flow is perpendicular to the direction of wave propagation
[d] The electrostatic energy density is equal to magnetic energy density

For a vector potential A, v.A:++, where A is some constant. The
+7T r-

corresponding scalar potential @(r,t) that makes A and O Lorentz gauge invariant is

tbl ,' Q'
47Tt,, r ++ wt--t-?

+7T€o f- 47t€,, f'
lcl

If the constitutive relations D = eE, fi = ptfr and i=oE, hold good then the medium is
[a] isotropic and non-linear [b] isotropic and linear
[c] anisotropic and linear [d] anisotropic and non-linear

Which of the following statement is true?

[a] Newton's third law does not hold in electrostatics
[b] Newton's third law does not hold in magnetostatics

[c] Newton's third law does not hold in electrodynamics
[d] Newton's third law hold in electrodynamics

The potential energy of an electrical dipole in the uniform electric field is U and the
magnitude of torque acting on the dipole due to the field is r. Then
[a] U is minimum and t is zero when the dipole is parallel to the field
[b] u is zero and r is zero when the dipole is perpendicular to the field
[c] U is minimum and r is maximum when the dipole is perpendicular to the field
[d] u is minimum and r is zero when the dipole is anti-parallel to the field

The skin depth or penetration depth for good conductor (where symbols carry their
usual meaning) is

lul ,l Q
47Tt,, r

rald= r [c] d= ^E\ oat
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lbl r= ldl ,=
o,ua)

1 5 . If n1 and L2 dre the indices of refractions, then Snell's law is expressed as

f"f *:+ Jul :q:& 1c1 9nr= nr 
id1 9n,: nz

smr nz slnr nl - - tanr n2 . , tanr nr

Fill tn the blanks with appropriate answer:

16. The surface charge density o for the potentiar function Q=ax, +by2in free space is
given by... .

17. The magnetic vector potential in a region is given bytr=-yi +Zi. fne associated

magnetic induction Eis ..

18. If the dimensions of rectangular waveguide are 0.1mx0.05rn and the speed of wave is
3x 108m/s, then the cutoff fiequency propagated in TE6lmode is ....

2o
2pa

^{E"\(v

I19. The unit of the vector -i-1Ex B1is......
LI

20 A plane electromagnetic wave is incident normally on the glass air interface ( n = 1.5
and n' = 1.0). The reflection and transmission coefficients are .
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Show that the Green's second identityJ(ra Y'O-QV'Dar=[(W*-OY
{\' on on

where Q and rp are scalar functions

SECTION "B"
[5Q.* 4=20 marks]

OR

ds

Show that the magnetic dipole potential ir,r(f) -- #r*x l) by the concept of

multipole expansion and hence magnetic moment fi = I d.

@
Find an expression for electric potential at any point due to the conducting sphere in a
uniform electric field by the method of image.

Determine displacement current at t :0 flowing between the two plates of capacitors
of capacitance 10 x 10-l0F if the voltage across the capacitor is 0. I sin I 00zrt.

Using Maxwell's equation's in material medium, establish the relations^; 'Prt afr arfrY2E-o1t?-rp+=0 and V'H- -ett -, =0 in homogeneous linear' 0t ' 0t' -' At -'- 
At'

media in which charge and current densities are zero.

What is Maxwell's stress tensor? Show that the Maxwell's stress tensor in vacuum is
_ 1 _1 ^ 1 1 "Top = €,,(E,Ep -iE'5*r)+-(B.Bo -;826,/j), where symbols carry their usual

meanings.
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4.

@

OR

What is transmission line theory? With well labeled block diagram distinguish
between two wire transmission line and co-axial transmission line.

5, Define gauge transformation and hence show that E and B exhibit gaLlge invariance.

SECTION "C"
[5Q''7:35 marks]

Use the method of electrical image to show that the total charge induced on an infinite
grounded conducting plane at z: 0 is -q, when a point charge +q is held at a distance
d above the plane.

6.
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OR



9

Starting from the equations of electric and magnetic vectors 1E,,+ E!,1*fi= Ei,xfi and

1fr +Ft'1xit= fr'xff, derive Fresenel's equation for non-conducting media when

electric field vector is parallel to the plane of incidence.

8: , Eind the solution of Laplace equation in spherical polar coordinates by the method of
deiraration of variables.

What do you mean by waveguide? Obtain the solution of an electromagnetic wave
propagating in a rectangular waveguide in TE mode along z-axis. Also show that the
cut-off frequency in TE mode is

Annt = 7f C

)' 
.(t)"

where symbol carry their usual meanings.

10.(a) Find the magnetic vector potential and magnetic induction for a long current carrying
wire. @-

(b) Show that the magnetic vector potential for two long straight wires canying a same

current / in opposite direction is given by

A=tt,,t topfg)0.2tr "[ R, j
OR

A sphere of radius R centered at origin carries a charge density

p(r,0)=4fO-2r)sind,where t is constant and r and 0 are theusual spherical
r-

coordinates. Find the approximate potential for points on the z-axis far from the
sphere.
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