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memmme & HANAGEHENT EXAHINATIONS JUNE ~ 2007 -

- ELECTROMAGNETIC WAVES & RADIATING SYSTEMS

SEMESTER - 4
Time:3Hours] o [ Full Marks : 70
: . deoup ~ i . :
» ( Multiple Choice Type Guestions )

1. Choose the correct alternatives for any ten of the following : 10x1=10
1) .mémag;euqﬂuxdensitjﬁandvectprpotenual.?arerelate{ias :
| Q) B=VxZ b R=vxB N -

9 B=v.Z e Z=v.B. N\ [
f) A potential field is gtven by V& 3x2y - yz. The eectric field at P ( 2, ;1. 4)is

a 127-87 V/m B 127-7 V/m R

9 127+ 87+ R V/m | 4 -127- 87 Rv/m [ ]
if)  The electric field lines & equxpoienual lines |

a)  are parallel to each other

b) are one and the same

c) cut each other orthogonally

Q. canbeincll.nedtoeachotheratanyangle D ]
“iv) A transmission line of length 4 shorted at far end behaves like |

é) series resonant circuit | b) parallel resonant circutt

¢)  pure inductor d)  pure 'capacitor.' . . [::I
v)  Maxwell's ,eQuatiorr VxH= 7 +D répresents |

a) Gauss's law in magnetism
b) Kirchhoﬁ‘s current law for direct current

c) Biot-Savart law
d) Generalized Ampere's drcuital law. v | [:
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vii)

vii)

v .,
JuS,

K *ln -a two reglon syster,. aplane’ wavr:is atriviiig at a-nermal inicidence in air with

amplitude E , = 100-V/m.and frequency 100 MHz. The slab is Teflon (& = 2.1,
e !1/e! = 0). The amplitude: of the reflected wave is |

a) 1834 V/m b} 3668 V/m

9 -1834V/m 'd  -36-68 V/m. 1]

If the frecjue_n_cy of the mmgwaw ricréases by a factor of 4, the depth to
which a wave penetrates a conducting material * '

a) increasesbyafactorof2 * b} increases by a factor of 4
) decreases by a factor of 2 d) decreases by a factor of 4.(:]
The MUF of ‘transmission between two stations 500 km apart at f ., =9 MHz
- and minimum value of incider;t angle i =45°is
a 0.7 MHz ' b) 25-4MHz -
. @, 127 MHz . d “18MHz [ ]

A quarter-wave monop'ole_an‘tpnnai operating in air at a frequncy of 1 MHz must
have an overall length ( 1) of

a  I>>A | b 150m

¢ 75m . d) l<<7~ : {:

The radiation resistance of a dipole, havlng a length of 4 cm, radiating 50 W of
_power ata frequency of 500 MHz is

a 350 b o820

Coey o 178Q 0 4 70Q. ' ]

xii)

Ohm's law is obeyed by -
a)  conduction current = b}  convection current
- ¢) conduction & convection current d) - sﬁoﬁe of these. {:

The direction of propagation of EM wave is obtained from

a ExH | b E.H

9 E e T ,
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_ Group B
( Short Answer ‘rype Qnutionl )
Answer any three questions V 3x5=15

Define the term 1) VSWR and 1) ‘Reflectiori co-efficient’ for transmission’line.
- Explain the relationship between them.

e that v x H=J+ ;%The symbols have usual mea aning.

A 2m long lossless transmlséion line has an impedance of 300Q. The velocity of
propagation is 2-5 x 10% m/s. The load has an in@edance of 300Q with sending end

voltage being 60V at 100 MHz. Find :
8  Thephaseconstant =
b)  The load voltage

c) 'Theload current
. B 1

d)  The load reflection coefficient & .

3

‘e)  Standing wave ratio.

T

Why is ionosphere imjportant for radiowave propagation-? Describe the dt_tfercnt layers

of ionosphere.

* What 80‘youmean by magnetlc vector potential 2 Write down the Maxwell's eqﬂations

for time varying electromagnetic ﬂelds, when the medium is lossless, linear, iSotropic,
" homogeneous and source e free. S | . . 5t
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b)

ke

c

b)

c)

10. a)

11. a)

L

<)

Derive an expression for the input impedance Z,, of a lossless transmission line,

in terms of relevant parameters when the llne is terminated in load impedance

PR

{J
Gnup c
uu An-vor ‘rype Mm ).

Answer any three questions. A 3x15=45

. Find the expression of Radiatiog resistance of a short electric dipole with
“uniform current distribution. » ' 7

Define complex Poynting vector. o 3
Explain the concept of skin depth & find out an e:g:reseion for that. 5

z,. | 6
Show that for a lossless transmission line the impedance of a line repeats over
every % distance. o | ‘ . 5
A transmission line with air as dielectric has Z _ = 50Q and a phase constant of
3 rad/m at 10 MHz. Find the inductance & capacitance of the line. 4
What is electromagnetic interference ? - : a2

Why does the short wave radio signal propagate with very low attenuation at
night ? Describe the sky-wave propagation of EM waves 3+6

What is fading ? Briefly describe the diversity techniques to reduce the effect of
fading. 1+3

Obtain the Poynting theorem for the conservation of energy in an electromagnetic
field and discuss the physical significance of each term in resulting equation. 6

In free space E( z, t) = 50 cos (' ot - Bz ) V/m. Find the average power crossing

a circular area of radius 5m in the plane x = constant. : 5
Derive the equation of continuity for time varying fields. 4
State & explain Faraday's law. - ‘ | 4

Derive the induced emf when a stationary loop is in the time varying Bfields. 4

Determine the magnetic field intensity at a point P due to a current carrying

filamentary conductor AB carrying current I along Z axis with its upper and
lower ends subtending angles a, and o respecﬂvely 7
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