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1.
Mention some important milestones in the development of satellite communication and   describe its growth.

2.a)
Why is it necessary to estimate  the frequency  shift caused by Doppler effect     
when dealing with satellite communication? 

b)
A geosynchronous satellite moving in an equatorial circular orbit at a height of   35000 km above the surface of the earth gets inclined at angle of 2 degrees. Calculate the maximum deviation in latitude and also the maximum deviation in longitude. Determine maximum displacements in km caused by latitude and longitude displacements.

3.
Explain the architectural design of spacecraft.

4.
Explain in detail about (6/4)GHz communication subsystem.

5.a)
Derive the general link design equation for a satellite and prove that a large G/T ratio provides better C/N ratio.







   b)
A satellite at a distance of 36,000 km from earth radiates a power of 5W from an antenna with a gain of 16dB. Find the power received by an earth station antenna with a gain of 45dB. Operating frequency is 11GHZ.




6.a)
Describe two basic power-control concepts for CDMA.

   b)
The bit rate of a CDMA cellular system is 9.6 kb/s, and the chipping rate is 1.788 Mb/s. How many simultaneous users can be accommodated within one cell if a BER = 10-2 threshold performance is accepted for voice-quality mobile telephone systems and if it is assumed that the self-interference-caused BER has to be an order of magnitude lower, that is, BER = 10-2.

7.

Explain the functional block diagram of (6/4)GHz earth station.

8.a)
Explain in detail about why transmitting power of earth station is high and receiving antenna of earth station is high in structure. Analyze. 

   b)
Describe the various effects due to interference of signal at earth station.
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1.
List the various advantages and  disadvantages  of  satellite  communication. Explain  the  various reason for preferring  satellites than optical fibers which are providing very  high bandwidth.

2.a)
The semi major  and semi minor axis of an elliptical satellite orbit are 20,000km

and 16000km respectively. Determine the apogee and perigee distances.  

   b)
A satellite is moving in a near earth circular orbit at a distance of 640 km.                Determine its orbital period. 

   c)
A satellite moving in a  molniya  orbit having the farthest and the closest points as 35000km and 500km respectively from the earth surface. Determine the             orbital time peroid and the velocity at the apogee and perigee points.

3.
What is attitude of satellite? Explain control mechanism employed for it.

4.a)
Explain about redundancy configuration of power generation? How is it being implemented?

b)    With neat block diagram explain the operation of communication subsystem.

5.a)
What are the different reasons for the difference in uplink and downlink frequencies?










   b)
A satellite down link at 12GHZ operates with a transmit power of 6W and an antenna gain of 48.2dBW. Calculate EIRP in dBW.





6.
Design an FDM signal set consisting of five voice channels, each in the frequency range 300 to 3400 Hz. The multiplexed composite is to be made up of inverted sidebands and is to occupy the spectral region from 30 to 50 kHz . (a) Draw the composite spectrum, indicating individual spectrum and guard band frequency locations. (b) Draw a block diagram showing the heterodyning and filtering details and the required local oscillator values.

7.
Explain in detail about (14/12) GHz earth station function with neat block diagram.

8.a)
Draw the simplified diagram of large Earth station equipment using FDM/FM/FDMA technology and explain each block in detail.

b)
Explain the functions of major RF components used in the above Earth station design. 
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1.a)
Prove  that  for covering the globe three communication satellites would be sufficient.

   b)
Write a summary of U.S. expendable  launch vehicles.

2.a)
A satellite is currently in its elliptical transfer orbit with apogee and perigee       
being at distances of  35786 km and  300 km  respectively above the surface of      
earth. If the transfer orbit inclination to the equatorial  plane is 0 degree, calculate      
the incremental velocity to be given to the satellite at the apogee point by the      
apogee kick motor to circularize the orbit.

b)
Determine the maximum and minimum range in km from an earth station to geosynchronous satellite. To what round trip propagation times do these correspond?

3.
How does the satellite maintain its orbit? With a neat block diagram explain orbit control techniques.

4.a)
Why blue light sensitive solar cell are preferred for power generation at satellite.

   b)
Explain various ways by which electrical power is generated for its operation.

5.a)
Derive the Friis transmission equation for the power received by a radio link.  

b)
A satellite at a distance of 40,000 km from a point on the earth’s surface radiates a power of 2W from an antenna with a gain of 17dB in the direction of the observer. Find the flux density at the receiving point and the power received by an antenna with an effective ana of 10m2.






6.a)
Explain the Code Division Multiplexing. Discuss the frequency hopping CDMA.

b)
Compare the advantages and disadvantages among TDMA, FDMA and         CDMA techniques.

7.
Describe the design configuration of earth station in detail?

8.a)
Draw and explain the block diagram of up link equipment for transmitting portion of  FDM/FM/FDMA system.

b)
Draw the characteristics of FM threshold extension demodulator for TV receiver. 
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1.a)
Write a detailed summary of European  expendable launch vehicles.

   b)
Discuss in detail the various operational centers of ISRO and their responsibilities.

2.
Discuss in detail the effects of earth gravitational force on the satellite.

3.a)
Explain in detail about tracking subsystem with neat block diagram.

   b)
What is doppler effect? Explain how is it useful for tracking.

4.a)
Explain how power is generated in satellite.

b)
What is an eclipse? How it affects the satellite function? Explain the way by which the satellite functions normally.

5.a)
What are the various losses to be accounted into the Friis transmission equation for a practical Radio link calculation of received power and give the altered equation suitably.









   b)
A satellite as a distance of 36000km. from a point on the earths surface radiates a power of 2W from an antenna with a gain of 16dBW in the direction of the observer and operates at a frequency of 11GHZ. The receiving antenna has a gain of 523dB. Find the received power. Calculate the path loss also.


6.a)
What is meant by communication resource? What are the similarities and differences between the terms Multiplexing and Multiple Access?
   b)
A TDMA system operates at 100 Mbits/s with a 2 ms frame time. Assume that all slots are of equal length and that a guard time of 1 µs is required between slots. Compute the efficiency of the communications resource (CR) for the case of 1, 2, 5, 10 slots per frame

7.a)
What are various types of earth stations?  On what basis they are divided?  Explain.

   b)
In what way the specification EIRP is helpful in the earth station design?

8.
Analyse various noises disturbing the received signal from satellite at earth station.
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