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PEEC5418
Special Examination — 2012

ELECTRONICS AND TELECOMMUNICATION ENGINEERING

SATELLITE COMMUNICATION SYSTEMS
Full Marks —70

Time : 3-Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1.  Answer the following questions : 2x10

(a)

(b)

Which part of the electromagnetic spectrum is allotted for a typical
satellite communication system ? Why ? Write at least two reasons.
Write down four primary ad\}antages of a satellite communication system.
State four disadvantages of a satellite communication system.

What kind of coordinate system is typically used for a satellite communication
system. How different it is from the conventional coordinate systems ?
Explain perigee height and apogee height by a neat diagram.

Why do you consider the C/N as a performance metric instead of SNR for
atypical satellite communication system ?

How do you take care of huge free space path loss in a satellite communication
system ? State at least two corrective methods.

Write at least four points in which an analog communication system is
different from its digital counterpart.

Distinguish a front fed antenna from an offset fed antenna.

State two salient features of a TDMA system.

What s an often used digital modulation scheme for satellite communication ?
Give its constellation and the mathematical expressions. Suggest a suitable
scheme to generate this. 5
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Suggest an appropriate scheme to demodulate a signal coming from the
above transmitter. : 5
A 1 kHz test tone is used to produce a peak deviation of 10 kHz in an FM
system. Given that the received C/N is 25 dB, calculate the receiver
processing gain and the postdetector SNR. 5
Explain physically why are you getting that particular value for the post
detector SNR in the above problem. Comment upon this result. 5
Suggest a suitable analog scheme for the transmission of television signals.

‘ 5
An uplink transmitter operates at 6 MHz with a transmitter power of 10 kW
and an antenna gain of 50 dB. The receiver has an antenna gain of 40 dB.
The elevation angle to the satellite from the ground station is 45°. 5
Find the orbital velocity and the orbital period of a satellite in a circular orbit
(i) 500 km above the earth’s surface and (ii) 36,000 km above the earth’s
surface. Comment upon the results so obtained. 5

An earth station is located at latitude 35° Nand longitude 100° W. Compute
the antenna look-angles for a satellite at 67°W. What is the importance of

these look angles ? 5
What is unique word detection ? Derive an expression for missed probability.
Explain its physical meaning. 5
Describe a SPADE system. What kind of multiple access it uses ? 5
Make a tabular comparison of the three multiple access schemes that you
are familiar with from at least five points of view. 5
Discuss a typical direct broadcasting TV with the help of neat sketch(s).
What is direct here ? 5
Discuss a Cassegrain antenna with the help of neat sketches. 5

What is beam steering ? What is its need ? How do you achieve this? 5
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