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GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following : 10 × 1 = 10

i) The concept of 'frequency reuse'  is used in 

a) cellular system 

b) paging system

c) cordless telephony

d) conventional mobile telephones.           

ii) As the height of a satellite gets lower, the speed of the satellite

a) increases

b) decreases

c) remains the same

d) none of these.           

iii) Which sub-system of a satellite provides stabilization of the satellite in orbit ?

a) Communication sub-system 

b) Propulsion sub-system

c) Antenna sub-system 

d) Attitude control sub-system.           

iv) In the c-band transponders the uplink and the downlink frequencies are

respectively

a) 6 GHz and 4 GHz

b) 4 GHz and 6 GHz

c) 11 GHz and 14 GHz

d) 14 GHz and 11 GHz.           



CS/B.TECH(ECE) (SUPPLE)/SEM-8/EC-802/09 4

 S-53014 (28/07)    

v) The eccentricity of an elliptical orbit with the apogee point at 43,000 km and the

perigee point at 7,000 km from the centre of the earth is

a) 0·72

b) 0·16

c) 0·45

d) indeterminate from the given data.           

vi) Approximately what is the frequency limit of the fibre ?

a) 20 GHz b) 1 MHz

c) 100 MHz d) 40 MHz.           

vii) The large bandwidth available with optical fibre communication is primarily due

to

a) its low transmission losses

b) electrical isolation and immunity to interference

c) high optical carrier frequency

d) good quality optical sources.           

viii) The maximum limit of BER allowed in optical communication system for faithful

digital transmission is

a) 10 –19  b) 10 –9  

c) 10 9  d) 10 19  .           

ix) The material for making an efficient LED should be

 a) a metal

b) a direct band gap semiconductor

c) an indirect band gap semiconductor 

d) an insulator.           
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x) Raleigh scattering coefficient τR  depends on the wavelength λ of the light as

a) τR  ∝ log λ b) τR  ∝ λ 4  

c) τR  ∝ λ d) τR  ∝ 
1

 λ 4 
 .           

xi) The first European digital cellular standard was

a) GSM b) CDMA

c) USDC d) PDC.           

xii) In GPRS, the maximum data rate available is

a) 171·2 kbps b) 9·6 kbps

c) 115·1 kbps d) 144 kbps.           

xiii) Soft hand-off is used by

a) GSM b) AMPS

c) CDMA d) USDC.           

GROUP – B
( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. Define acceptance angle and numerical aperture of a fibre. How are they related ?

3 + 2

3. What are shot noise and excess avalanche noise factors ? Give two possible ways of

expressing excess avalanche noise factor in analytical terms. 3 + 2

4. a) Define 'Detectivity' of a photo-diode. 

b) A silicon p-i-n photo-diode incorporated into an optical receiver has a quantum

efficiency of 60% when operating at a wavelength of 0.8 µm. The dark current in

the device at the operating point is 2 nA and the load resistance is 4 kΩ. The

incident optical power at this wavelength is 200 nW and the post-detection

bandwidth of the receiver is 5 MHz. Compare the shot noise generated in the

photo-diode with the thermal noise in the load resistor at a temperature of 20˚.

2 + 3
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5. a) What is the difference between Geosynchronous Satellite and Geostationary
Satellite ?

b) What is looking angle ? 2 
1
2  + 2 

1
2  

6. a) Draw the simplified block diagram of an LO hopping up converter and explain its
operation. 

b) What is polarization hopping ? 3 + 2

7. Explain how a call is established when it is originated in a GSM network and

terminating onto a PSTN subscriber. 

8. What do you understand by the term 'Frequency Reuse' ? Explain how the frequency

reuse is achieved by adopting cellular concept in wireless mobile technology. 1 + 4

9. a) What do you mean by CDMA ?

b) What is the difference between GSM and CDMA ? 2 + 3

GROUP – C

( Long Answer Type Questions )

Answer any three questions. 3 × 15 = 45

10. a) Illustrate the mechanism of optical loss in an optical fibre. 5

b) Draw the graph of loss vs wavelength and indicate the optical communication

windows. Which one is the chosen window for minimum loss ? 3 + 1

c) What is the inter-modal dispersion ? Deduce the formula for calculating inter-

modal dispersion in a step index fibre. 1 + 3

d) How one can get rid of inter-modal dispersion ? 2

11. a) What is hand-off ? How many types of hand-offs are there ? Discuss. 4 + 3

b) How is hand-off carried out in practical systems ? 4

c) If a signal-to-interference ratio of 15 dB is required for satisfactory forward

channel performance of a cellular system, what is the frequency reuse factor and

cluster size that should be used for maximum capacity of the path loss exponent

in (i) n = 4, (ii) n = 2 ? Assume that there are five co-channel cells in the first

tier, and all of them are at the same distance from the mobile. Use suitable

approximations. 4
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12. a) Discuss how population inversion is achieved in semiconductor laser. 3

b) What do you mean by optical gain and loss in lasing medium ? Find out the

threshold condition for laser operation. 6

c) How can electrical and optical confinement be achieved in a double

hetero-junction LED ? 2

d) A multimode step index fibre has relative refractive index difference of 1% and

core refractive index 1·5. Number of modes propagating at a wavelength 1·3 µm

is 1100. Find the diameter of fibre core. 4

13. a) Draw and explain GSM system architecture briefly. 5

b) Draw GSM frame structure. 4

c) What are GPRS interfaces and reference points ? 3

d) Explain briefly location management and roaming in GPRS. 3

14. a) Using Two-ray Ground Reflection Model for Radio Wave Propagation show that

for grazing incidence the total received E-field varies inversely as square of the

distance between transmitter and receiver assuming suitable parameters. 10

b) A mobile is located 5 km away from a base station and uses vertical λ/4

monopole antenna with a gain of 2.55 dB to receive cellular radio signals. The

E-field at 1 km from the transmitter is measured to be 10 –3  V/m. The carrier

frequency used for this system is 900 MHz.

i) Find the length and the effective aperture of the receiving antenna.

ii) Find the received power dB at the mobile using the two-ray ground

reflection model assuming the height of transmitting antenna as 50 m and

the receiving antenna as 1·5 m above ground. 5

15. a) Deduce the expression for the time period of a satellite. 5

b) Describe with suitable diagrams the communication sub-system of a

communication satellite. 5

c) A satellite is orbiting in a geosynchronous orbit of radius 41,500 km. Find the

velocity and time period of orbit. What will be the change in velocity if the radius

reduces to 36,000 km ? Given Kepler's constant = 398600·5 km 3  s 2 . 5
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16. a) Define EIRP and derive its relation with the power received by an antenna ( Pr  ),

receiving antanna gain ( Gr  ) and path loss ( Lp  ) for a satellite communication

system. 5

b) A satellite located at 42,150 km from the earth operates at frequency of

11·0 GHz and has EIRP of 22·0 dBW. If the receiving antenna gain is 50·5 dB,

find the receiver power. 6

c) What is transponder ? With the help of a block diagram explain different

sections of a typical single-conversion transponder for the 6/4 GHz band. 4
                  

END


