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Answer Question No.1 which is compulsory and any five from the rest. 
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Q1  Answer the following questions: (2 x 10) 

 a) What are the differences between a geosynchronous satellite and a 
geostationary satellite orbit? What is the period of a geostationary satellite?  

 

 b) Where ISL links are set up and what are the use of these ISL links?  
 c) Which types of antennas are used on satellites?  
 d) How is the uplink design different from the downlink design?  
 e) Explain the effect of rain on propagation phenomenon of satellite links.  
 f) Out of FSK and PSK, which one is preferred in satellite links? Why   
 g) What do you mean by multiple access and how does it increases the 

communication capacity of a satellite? 
 

 h) Draw a simplified diagram of a TDMA frame for four transmitting earth 
stations. 

 

 i) Differentiate between the direct sequence spread spectrum and frequency 
hopping spread spectrum.   

 

 j) Define the terms Zenith from the point of view of an earth station on the 
surface of the earth and nadir from the point of view of an earth orbiting 
satellite. 

 

    
Q2 a) List the characteristics of a geostationary orbit. Explain how a communication 

satellite is put into geostationary orbit. 
(5) 

 b) Explain the terms VSAT Earth station and LEO satellites. (5) 
    

Q3 a) A satellite is in an elliptical orbit with perigee of 1000km and apogee of 
4000km. Using earth’s radius of 6378.14km, find the period of the orbit in 
hours, minutes and seconds, and the eccentricity of the orbit. 

(5) 

 b) What are the different gain components that together form the noise power 
along with the noise temperature in a satellite system? Explain what the 
coverage and frequency considerations are? 

(5) 

    
Q4 a) State and derive the relation of the period of any satellite’s orbit (T) where 

radius of the orbit is ‘r’, gravitational constant is ‘G’ and the mass of the earth 
is ‘M’ 

(5) 

 b) Derive an expression for (C/N)u dB for the uplink of a geostationary satellite 
links and explain the significance of the ‘Figure of merit’ of the satellite. 

(5) 

    
Q5 a) An earth station is located at a latitude of 350 N and a longitude of 1000 W. 

Calculate the antenna look angle for a satellite at 670 W given that: 
                Mean radius of the earth = 6371km. 
                Geostationary height = 35786km. 
 
 
 
 

(5) 
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 b) Thermal noise in an earth station receiver results in a (C/N)dn ration 20.0 dB. 
A signal is received from a bent pipe transponder with a carrier to noise ratio 
(C/N)up = 20.0 dB. What is the value of overall (C/N)oat the earth station? ? If 
the transponder introduces intermodulation products with (C/I) ratio = 24dB, 
what is the overall (C/N)o ratio at the receiving earth station? 

(5) 

    
Q6 a) Write down the design procedures of a satellite communication link. (5) 

 b) A satellite at a distance of 40000 km from a point on the earth’s surface 
radiates a power of 10Wfrom an antenna with a gain of 17 dB in the direction 
of the observer. Find the flux density at the receiving point and the power 
received by an antenna at this point with an effective area of 10m2. 

(5) 

    
Q7 a) Explain the FDMA in satellite links. (5) 

 b) A digital communication system uses a satellite transponder with a bandwith 
of 54 MHz. Several earth stations share the transponder using QPSK 
modulation using either FDMA or TDMA. Standard message data rates used 
in the system are 80kbps and 2.0Mbps. the transmitters and receivers in the 
system all use ideal RCC filters with α= 0.25, and FDMA channels in the 
satellite are separated by 100kHz guard bands. When TDMA is used, the 
TDMA frame is 125 µs in length, and a 2 µs guard band is required between 
each access. A preamble of 148bits must be sent by each earth station at the 
start of each transmitted data burst. What is the symbol rate for the 80 kbps 
and 2.0 Mbps QPSK signals sent using FDMA? What is the symbol rate of 
each earth station’s transmitted data burst when TDMA is used? 

(5) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Carrier to noise ratio and signal to noise ratio  
 b) FSS and BSS link budget  
 c) Telemetry and monitoring system  
 d) CDMA  
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