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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 orbital effects in satellite communication system performance.

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

4.a)
Explain in detail why uplink frequency is higher than downlink frequency.

    Explain various antennas structure employed for satellite communication.

5.a)
What is the necessity of keeping front end of the satellite receiver at the earth station in a helium-coolent: what is the range of temperature of the preamplifier.  

b)
A transponder using the global beam, a typical output back off level of 3dB with one access to that transponder so the radiated power from the transponder is 5dBW giving EIRP of 21dBW. at  40,000kM. The threshold of C/N is 11dB. Allowing a 7dB system margin. Calculate the diameter of the disk antenna assuming an antenna efficiency of 65%. Assume any data missing.


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

  Compare the advantages and disadvantages among TDMA, FDMA and     

         CDMA.

7.a)    Explain the operation of dish antenna? How do you reduce aperture blockage?

   b)    Describe in detail, Why an earth station is located at an altitude?

8.a)
Draw the simplified diagram of large  Earth station equipment using DM/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.
Explain in detail about India’s participation in other International communications satellite systems.

2.
Compare the propagation effects in the maritime, aeronautical and land mobile satellite channels.

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

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

4.
Why lens antennas are preferred for satellite communication, explain in detail. Explain the function of lens antenna.

5.a)
What do you mean by FM improvement.






   b)
How is C/N calculated when only transponder and earth station C/N are involved.  

   c)
What are the precautions to be observed in the design of satellite links to achieve a specified performance?


6.a)
A 10 MHz transponder is occupied by 200 identical carriers, half servicing stations with G/T = 40 dB/K, the other half servicing stations with G/T = 37 dB/K. All stations have a requirement to operate with a bit error probability of 
10-5. (i) What is the maximum possible bandwidth for each carrier?  (ii)  Suppose that each carrier has a bandwidth of 40 kHz, how many stations can the transponder handle?
b)
Describe the differences between the basic multiple access methods FDMA, TDMA and CDMA. 

7.a)      
What is Faraday rotation? How is it avoided in Satellite communication? Explain

      which type of antenna is preferred to avoid it.

  b)      How do you select the site for earth station? Explain in detail.

8.a)
What is up conversion process?  What for it is used in satellite communication?  Explain how it is being done in satellite communication.

   b) 
Describe various encoding codes employed in satellite communication.
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1.
Write a detailed summary about the satellite communication towards year 2000 and 21st   century.

2.a)
Determine the maximum line of sight distance between two communication 

          
satellites moving in a circular orbit at a height above the surface of the earth.

b)
Two satellites in the same circular orbit but located at 130 deg west  and 70 deg west longitudes communicate via an inter-satellite link. Find the round trip propagation delay.   

3.a)
What is tracking? Explain how tracking is implemented in satellite? Write the effects when there is no tracking.
   b)
Command subsystem - Explain in detail.

4.
What is faraday’s rotation? How it affects the satellite communication? Explain how it is eliminated.

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.a)    
Analyze atmosphere of earth related with factors affecting signal propagation

b)  
Analyse the earth environment for selecting the antenna site for transmission   and reception. 

8.a) 
What is down conversion process? When and where it is being used? Explain how it is being done in satellite communication.

   b)   
Why error correction is needed? Explain various codes employed for it.
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1.
Explain in detail the role of satellite in communication applications such as

      
TV, Telephone  and  data transfer.

2.a)
A satellite is currently in its elliptical transfer orbit with apogee and perigee       
being at distances of  35786km and  300km  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.a)
Describe in detail about various control signals generated when telemetry is done, with neat block diagram.

b)
Explain the action taken by command section when the satellite gives changes in attitude, orbit and tracking.

4.a)
How the earth resources are identified by array of dipole antenna, explain in detail.

b) 
What is spill effect? Which antenna produces that effect? Explain the function of    that antenna.

5.a)
What are the various salient points of interest to be taken into in the design of an up-link of a satellite. Illustrate with example.





   b)
The B-transponder of the OTS-II satellite has a linear gain of 127 dB and a nominal output power at saturation of 5W. The 14 GHZ receiving antenna has a gain of 26dB on axis and the beam covers western Europe.


Calculate the power output of an uplink transmitter that gives and output power A/W from the satellite transponder at a frequency of 14.45GHZ. When the earth station antenna has a gain of 50dB and there is a 1.5dB loss in the wave guide sun between the transmitter and antenna. Assume that the atmosphere introduces a loss of 0.5dB under “Clean-Sky” conditions and that the earth station is located on the -2dB contonv of the satellites receiving antenna.
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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 in detail about (14/12) GHz earth station function with neat block diagram.

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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