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1.a)
Derive an equation of the satellite orbit in polar coordinate system.

   b)
Discuss the orbital perturbations in satellite communication.

2.a)
Draw and explain the block diagram of a simplified single conversion transponder for 6/4 GHz.

   b)
Explain typical Telemetry, Tracking and command system.

3.a)
Explain satellite system noise temperature and G/T ratio with necessary block diagrams.

   b)
An earth station antenna has a diameter of 30 m, has an overall efficiency of 68 percent, and is used to receive a signal at 4150 MHz. At this frequency, the system noise temperature is 790K.  When the antenna points at the satellite at an elevation angle of 280.  What is the earth station G/T ratio.

4.a)
Define the EIRP, G/T ratio, C/N ratio, S/N ratio.

   b)
A satellite carrying an 11 GHz CW beacon transponder is located in geosynchronous orbit 38,000 km from an earth station.  The beacon’s output power is 200 mw, and it feeds an antenna with an 18.9 dB gain toward the earth station. The earth station receiving antenna is 12 ft in diameter and has an aperture efficiency of 50 %.

(i)
Calculate the satellite EIRP in w, dBw and dBm.

(ii)
Calculate the receiving antenna gain in dB.


(iii)
Calculate the path loss in dB.


(iv)
Calculate the received signal power in w, mw, and dBm.

5.a)
Explain TDMA frame structure for a satellite system in detail.  What is unique word and explain unique word correlator.

   b)
Explain TDMA synchronization and timing for a satellite system.

6.a)
Draw and explain uplink equipment for the transmitting portion of a digital earth station.

   b)
Draw and explain Downlink equipment for the receiving portion of a digital earth station.

Contd…2

Code No. 420454



-2-




OR
7.a)
Explain the gain of the rectangular aperture and circular aperture of large Antennas.

    b)
Explain the principal of Cassegrain Antenna and design consideration.

8.
Write short notes on the following:


(a)
CDMA technique



(b)
Frequency reuse feed system.


(c)
Friss Transmission formula and path loss.
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