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Question No. 1 is compulsory. Atiempt five questions in all. All questions carry equal marks.
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Write Maxwell’s ecuatioas in point form. Give their physical significance.

A parallel-plate czpaci'ar wvith olate area 5 cm? and plate separation of 3 mm has a

voltage 50 si 1C% ° ....7 o iL plaies. Calculate the displecewsat current
assuming &=2sp.

Explain how a quarter wave transformer can be used for matching tie load to a
transmission line.

How are the waveguide 1 szonators different from tize conventional L2 eireits?
Define radizt'=n o~ ez, licttive 7ain and power gain of an antenna. - 5%3
Derive the transmission hne equations. Also find cxpressxon for clcrecteristic

1mpedance oi the line.

An air line has caarzci2ristic moedence of 70  and phase constant of 3 rad/m at 100
MHz. Calculate the inductance per icier and capacitance per meter of (ke line.

Distinguish between distortionless line and lossless line. 8+5+2

State and prove Poynting's thearcam.

The electric field in free space is given by:

=30 (1G31+ﬁx):y V/m

(i) Calculate 8 and the time ta'en to travel a distance of A/2.

Define loss tangen: and give its physical significance. 8+4+3
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Define phase velocity and group velocity. Explain the pulse broadening in dispersive
medium.

For a lossless transmission line, obtain an expression for averzzz power transferred
from the scurce to load.

Find the skin depth at a frequency of 1-6 ¥Hz in aluminium, where M#r=1 and
0=38-2 »S/m. Also find propagation constact and wave velogity. 4+7+4

Obtain expressions for reflection and tramsmission coefficieats for a plane wave
incident normzlly on an interface between two different medis.

Derive fied expressioas for T modes in rectangular waveguides,

Explain why a rectangular waveguide caanot support TE:x mode. 4+9+2

Derive Fresne!'s equations for a paral'e! polarized plane wave iacident obliquely at .
interface of two differcat media.

Find the directive gain of the Hertzian dipole.

Define effective area of a receiving antenna. Find an expression for effective area of
Hertzian dipole. 8+3+4

Derive field expressions for a half wave dipole antenna.
Mention two applications of small loop antenna.
A magnetic field strength of 5 uA/m is required at a point oz 6=:/2,2 km from an

antenna in air. Neglevling coiias iosscs, Bow Gaecn power must a Hertzian dipole of
length A/25 transmit? 14246

Physical constants : uo=4n X 10”7 H/m; e0=8-85%10™12 Fim, c=3x10° mys.
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