
Totel Peges-S PG/IVS/ELCI4O3N25

M.Sc. 4th Semester Examinati o,ln.,2025

ELECTRONICS
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Full Marks :50

Time:2hovs

Answer any four questions each from Group-A
and Group-B and two questions from Group-Cig'

The figur?s in the nght hand naryin indicate muks

Candidates are required to give their answers in

their own words as far as practicable
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- GROUP-A

Answer any four questions :

The S, matrix of a network is given bY
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Deteruiinewhetherfitl*ru{r is matchc4
reciprocal and losslesa ?

2. Design a50Obranch line coupler at

@uency 2.4GHz.

3. Vritc the fr,equency raoge nepncsented by

C band and W band.

4 Detcrmine the Qfactor of an air frlled
squflre resonator having dimension 2cm.

5. IrIffie the dcrrice thm isusedtoP(@cta
microwave source from the eatry of the

reflected wave.

6. What is the mode j 'mPing ofmagnetron and

how it can be overcome ?
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7. AlosslessTjunction has impedance 50O'

Find the output characteristic impedance so

that the energy divides in 2 : I ratio'

8. A continuous wave rader operating at a

frequency of lSOMHz is used todetecta

moving target wlpse relative velocity is 5 m/s'

Determine the doPPler frequency'

9. How velocity modulation is achieved and

what is it's imPortance ?

10. Derive Radarrange equation.

11. How diode with negative resistance can be

. used as a switch ?

12 . Show that path loss is inversely proportional

to wavelength. Calculate is path loss of
Geo-stationary satellite inX-band of opera-

tion.
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GROT]P-C. :

Answcany two questims :

{
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8x2
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I 3. Describe how negative resistaoce is obtained
in Zener diode ? Ihaw the equivalent circuit
and find its input impedance. 3 + Z + 3

14. Show that a tlree port network cannot be
dedgnd holdhg pmptrti€s m#4 r€ciprccd
and lossless simultaneously. Hence derive
the normalized S-parameter for right hand
circulatorandleft handcirculator. 4 + 4
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+f5.A4 port micrcwave networrk has the
following properties :

. . It show no reflections when all the ports' 
are matched.

When some power is applied at port 1,

4U/o of the input power comes out at
port 2 and 40olo comes out' at port 3.
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Also, the signals in port 2 and port 3
are irr phase.

. Whenpower is applied atporl4,40%o

of the input power goes to port 2 and

the signal in port 3 is 180 degrees out
of phase with that in port 2.

o The network is symmetrical

Determine the scattering matrix of the

network.

16. A radar is operating al 4 GHz and radiates
l2kW peak power. Determine the physical

area of the radar antenna ifthe target of
l0m2 RCS located at 50km away from the

radar intercepts 10 mWpower. The antenna

has an aperture efEciency of 80%.

I Internal Assessmeut - 10 Marks I
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