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Which of the fbllowing is NOT a scalar field?
a. Light intensity in a living room b

c. Temperature distribution in a classroom d

Displacement of a mosquito in space

Atmospheric pressure in given city

2 For a cylindrical co-ordinate system with coordinates represented as (p,Q,z), which

is the correct range for variables?

a.-ooSp1*, 0'<O<360o, -oo( z1q
b.-oo1p1cn, 0"<0<180o, -oo< z1q
c.0<p=6,0'<O<360o, 0121cn
d. 0< paq, 0"S0<360o, -oo< zla
"fwo point charges Q, and Qz of I nC and 2nC are located I m apart. Which of the

tbllowing is FALSE?

a. If the distance between charges is increased, force on 0r increases linearly.
b. The charge Q, experiences repulsive fbrce.

c. The charge Q2 also experiences lbrce of equal magnitude.

d. The force on 0r is directed along the line joining Q, and Q2.

4. Fora infinite sheet of charge with surf-ace charge densitypr, the electric field intensity

at any point in space is given

a. Pt a^
ZftEo p P

b. 9t 
=a-4te6rz

c.*aN
zao

d. None ofabove

5 The boundary condition for electrostatic field at conductor - free space boundary
states that

a. Field intensity at the conductor boundary is always tangential to the boundary
b. Tangential component of field intensity is continuous.

c. Field intensity at the conductor boundary is always normal to the boundary
d. The tangential component of field intensity is equal to surface charge density.

If E and d ,"p..r.nt the electric field intensity and electric flux density, in a material
with relative permittivity er, they are related as. . ...

a. D=trE b. D=ereofl c. E=ereo} d.d="8
€g

Which of the following is NOT true about transmission lines?
a. They are considered as lumped elements

b. They are considered as distributed elements

c. Their length are large compared to the wavelength

d. Their primary parameters are expressed as per unit length

J
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8. For a unitbrm plane wave travelling in lossless dielectrics
a. attenuation constant is zero and velocity is equal to speed of light
b. intrinsic impedance is real and phase velocity is constant
c. attenuation constant is zero and velocity is function of frequency
d. attenuation constant is positive and phase velocity is constant

Anymaterialcanbeconsideredagoodconductor'ifthelosstangentis-
a. =! b. >1 c. <<1 d. >>L

If d is the skin depth of a conductor. the electric field at a distance 2d inside the

surtbce is times the value at the surface:

a. 0.368 b. 0.736 c. 0,184 d. 0.135

For a uniform plane wave travelling in lossy
a. the wave gets attenuated as it propagates

b. the wave propagates unattenuated but the velocity decreases

c. the velocity of the wave fbr any frequency is constant and is equal to fiee space

velocity
d. the wave cannot propagate at all.

T2 If a unifbrm plane wave strikes a perf-ect conductor at normal incidence. the reflection
coetlicient is equal to_
a. 0 b. 1 c.-1 d.m

l3 The reflection coefficient for a uniform plane wave striking a medium boundary at

normal incidence is -0.5. What is the value of SWR?

a. 0.33 b. 3 c. 1.5 d. 0.5

14. For a EM wave, given is H = 9.5 ,-0 rxrin (106r - Zx)C A/m. Which of following
statement is not correct?
a. 0=-Zradlm b.a=0.1'Nplm
c. a = 1,06 rad/s d. The propagation direction is fr

9

l0

ll

17. The matched load condition in a transmission line is achieved when

a. Zt=0 b.Zy=/[ c.Zt=lo

18 Radiation resistance of a half wave dipole is-
a. 36.5 O b. 200 0 c.73 A

19. The antenna that radiates equally in all directions is called

RG
4. LC
c.R<<aLandGl<uC

a. an isotropic antenna

c. dipole antenna

A rectangular metallic waveguide supports

a. TE modes only
c. AllTE, TM and TEM modes

dielectrics

RL

d. Zy = Zin

d.500

b. omnidirectional antenna

d. monopole antenna

b. TEM modes only
d. TE and TM modes only but not TEM mode

15. Which of fbllowing is NOT true of EM waves in general?

a. It is a function of time and space b. It may be a function of time only
c. It may be sinusoidal or cosinusoidal d. Its velocity may vary

16. Which of the following is a criteria used to identify distortionless transmission lines?

b

d

'G 
C

.R=G=0
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Attempt ANY FIVE questions. Use constants and relations provided if needed' Assume

suitable values for missing parameters if any'

1. a. A field is expressed in spherical coordinates by E = #G. Find the expression of E in

Cartesian coordinates at p (-3. 4, -5). fina lEl and also the angle that E makes with the

vector field B - Zil - ZG *e .

b. Define and explain ihe curl of a vector field. Also state Stokes's theorem as related to

the curl of a vector field.
c. Starting from the Maxwell's equation for time varying fields. obtain the wave

equation for the uniform plane EM wave in free space. Also state and discuss about

the solution of the wave equation for electric and magnetic fields in instantaneous tinre

and phasor forms.

2. a. A uniform plane wave with electric field E = E*G propagate-s in a lossless dielectric

medium in positive z direction. Assume that the electric field follows sinusoidal

variation wiitr a frequency of 100 MHz and has a maximum value of 10-a V/m at

t = 0, z = O.lf the medium has properties as given by tt, = l,€, = 4,o = 0, find the

following:
i) p-ropagation constantk, attenuation constanta, phase constantp. intrinsic

impedance of the medium, the phase velocity of the wave.

ii) The instantaneous time and phasor expressions for electric field E and

magnetic field H.
iii) Locations along z axis where the field is zero at time t = 10-Bs'

b. A uniform plane wave travelling in medium L (tntrinsic tmpedance 4r)strikes

medium Z(tntrtnstc impedance rl) at normal incidence. Derive the expressions for

reflection coefficient and the transmission coefficients. Also explain the consequences

for the total field in medium L if medium 2 is a perfect conductor'

c. Determine the electric field intensity Eat point P(-0.2, O,-2.3) due to a point charge

of SnC located atQ(0.2,0.1,-2.5). What is the vector force experienced by the

charge if a charge of - 10 nC is place d at P?

3. a. Sea water may be considered as a conductor due to its salt content. Consider that sea

water at certain location has conductivity o - 4 *. and relative permittivit,v

ei = 87. Use es = B.B5 x 70-12F lm
i) If the frequency of a uniform plane wave is I MHz, find the loss tangent. skin

depth, wavelength and phase velocity of the wave travelling in the sea water.

ii) what is the skin depth and wavelength if frequency is 10 Hz?

iii) How will the analysis differ if the frequencf is l0 GHz?

b. What do you undersiand b1, VSWR in relation to a transmission line? Obtain its

relation *ith th. reflection coefficient of a terminated transmission line' Show that

vswR of an open circuit finite lossless transmission line is m.

c. Stub matchingire popular methods for matching load impedance to the transmission

line. Explain how short circuit single stub methods works.

t3l

12)

t3l

t3l

t3l

t2l

t3l

t3l

12)
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In the figure shown, the terminating load on

the 50O line is 250fI. Find the shortest

distance d. and the shortest length d, of the

short-circuited stub line that will provide a

perfect match on the main line' Use Smith

tt utt and express all answers in

wavelengths.

4. a.

5. a.

b.

c

l3l -

6

b. How does a general waveguide differs from a transmission line? Derive the expression t3]

for the cutoff frequency oi the wave guide for TE and TM modes m to be possible'

c. Define the terms, directive gain. direltivity and power gain as related to the antenna' I2]-

a. A parallel plate waveguide is known to have a cutoff wavelength for the m = 1' TF 12)

andTMmodesofTrl=4'Lmm'Theguideisoperatedatwavelengthl-1"0mm'
How many modes oitt . TE and TM waves propagate through the guide?

b. what do you understand by radiation pattern oi an antenna? Explain' with the sketch t4l

of a typical pattern, define various terms associated with a radiation pattern'

c. A linear radiating element has a length of 5m. The.frequency of the- signal fed to it is l2l

30 KHz. What is the radiation resisiance of the radiator? Also find the power radiated

by the element if it carries the effective current of 0.25 ampere.

-

E

Following characteristics have been measured on a lossy transmission line at t3]

frequency 100 MHz.
Zo = 50-a, d =1.15 x 1O-3Np/m and p = 0'8n rad/m
f ind the primary parameters R, G , L and C of the line'

A finite length terminated transmission line may be represented by an equivalent t3] -
circuit using its input impedance. Define the term 'input impedance' and obtain the

input imped-ance of u lostiess transmission line in following conditions:

i) Open circuit termination
ii) Half wave with arbitrary termination

iii) Quarter wave with arbitrary termination

State Maxwell,s equation for static and time varying fields in differential and integral 12) -
forms.
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Some useful constants and relations:

so = 8.85 x 10-12F /m

po=ATtxLO-7Hlm

RelationbetweensphericalandCartesiancoordinates:

1l, Il,J

sia O co* ql

sin I sin 95

CSSTJ

{trt + irr;l)t

ctrs d cox$

trrs 0 sin 9t

- sin ri

- sin {,
c(}s I
{}

U : cos-l .--
l'"-t- * ]'- +:-

6 : *n--' I

For a transmission line:

'7
Llt 

-

Il + TarL G*jact- tT - cr +.jp
C + TcrrC

For parallel Plate waveguides:

t?liT L'
Ur'ttt: 

,r-t

For linear antennas. current distribution is:

constantforl<$

lineartor* =t<*

Lir c ?"nd

1-(9)'\rr, I
Lr*,

(it ni lll
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