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 M. TECH. (Sem.II) 
THEORY EXAMINATION 2015-16 
SATELLITE COMMUNICATION 

Time: 3 Hours                                     Total Marks: 100 

Note : Attempt any five questions. All the questions carry equal marks. 
Assume suitable data if any missing. 

 

1.(a) Define the term ‘Elevation’ as applied to a satellite. Write the 
equation that permit the calculation of the elevation angle, with 
usual notations and comment on the quantities that appear in the 
above equation.  

   (b) Why geostationary orbit is preferred for all high capacity 
communication satellite systems? Briefly explain Kepler’s 
second law of planetary motion with necessary illustrations.  

  

2.(a) Explain the requirement of the RF amplifier in a satellite 
communication receiver? Based on its requirement, what is its 
other name? What do you mean by a “low noise block 
converter” and what is its location for a receiver? Draw the 
block diagram of a double conversion earth station receiver.  

   (b) What is a transponder? What is the typical bandwidth of a 
transponder and how many transponders can be accommodated 
in the bandwidth allocated for C-band service?  

  

3.(a) Explain Telemetry, Tracking and Command Subsystem of a 
satellite.  

   (b) Explain Thermal control of a Satellite.  
  

4.(a) The apogee and perigee of an elliptical satellite orbit are 
3000km and 200 km respectively. Determine the eccentricity, 
semi-major axis and semi-minor axis of the orbit.  
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   (b) A geostationary satellite is located at a distance of 3000 km with 
an operating frequency 14.25GHz. The gain of the transmitting 
and receiving antenna are 15 and 20, respectively. If the 
transmitter power is 200kW, calculate the power received by the 
receiving antenna.  

  

5.(a) With a neat block diagram, explain the functioning of a SPADE 
system.  

   (b) What are the factors that effect the up link down link design in 
geo stationary satellite system? 

  

6.(a) How many three 3-dB couplers are needed to combine four 
carriers? Show the combining scheme. If the loss of a 3-dB 
coupler is 0.1dB, what is the combining loss for each carrier? 

   (b) For EIRP of 100dBW, a carrier frequency of 10GHz and the 
distance between earth station and satellite is 36000Km. 
Calculate CNR in 10MHz bandwidth if the ground station G/T  
is 20 dB/K. 

  

7.(a)  The orbital period of a satellite is 650min. Determine the semi 
major axis of an elliptical orbit. Assume the standard value of 
Gravitational constant and mass of earth.  

   (b) What is the function of the CDMA chip sequence? CDMA is 
also known as spread spectrum, why is it so? What do you mean 
by low probability of intercept? Is CDMA widely adopted by 
satellite communication systems? Support your answer with 
relevant reasoning.  

  

8.(a) Distinguish between multiple access and multiplexing. What do 
you mean by a TDM-TDMA signal? With necessary illustration, 
briefly describe a typical fixed assignment FDMA plan for two 
C-band transponders.  

   (b) For a satellite moving in an elliptical transfer orbit with apogee 
and perigee at a distance of 35,000Km and 500Km. IF the radius 
of Earth is 6400Km? Determine the velocity of satellite at any 
point in its orbit?  
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