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       Max. Marks:100
ATTACH THE QUESTION PAPER WITH THE ANSWER SCRIPT
PART – A
Answer any FIVE questions







        5X12=60

1. (a) With block diagram and waveforms explain a single channel simplex PCM system.
(b) List the advantages and disadvantages of digital transmission.


   (7+5)
2. (a) Define information capacity of a communication channel.
(b) Discuss the Shannon limit for information capacity on a channel.

(c) Describe FSK modulation technique and define the terms: frequency deviation and modulation index.




          


          (2+4+6)

3. (a) State Kepler’s laws and relate them to satellite communications.
(b) Briefly explain the characteristics of low, medium and high altitude satellite orbits.

(c) List the advantages and disadvantages of geosynchronous satellites. 
          (4+3+5)

4. (a) With a block diagram, briefly explain the functional characteristics of an uplink, a transponder and a downlink model for a satellite system.
(b) Describe the principle of operation of CDMA multiple accessing system and list the advantages of CDMA as compared with TDMA and FDMA.


   (6+6)

5. (a) What are the advantages of optical fiber cables over metallic cables?
(b) With block diagram explain an optical fiber communication system.

(c) State Snell’s law for refraction and explain its significance in optic fiber cables. (4+5+3)

6. (a) Differentiate between step index and graded index optic fiber cables.
(b) Explain different types of losses occurred in optical fibers.

(c) Describe the operation of PIN diode as a light detector.


          (2+5+5)

7. (a) With a block diagram, explain the operation of a RADAR system
(b) Derive RADAR range equation.






(5+7)
     8.    (a) Describe the cellular standards in mobile communication. 

            (b) Define and explain the terms; frequency reuse and frequency hand off. 
            (c ) What is CDMA digital cellular system and explain. 
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PART – B

Answer any FIVE questions







          5X6=30

8. For a PCM system with the following parameters: Maximum analog input frequency of 4 KHz, maximum decoded voltage at the receiver is of ±2.55V and minimum dynamic range of 48dB, determine (a) minimum sample rate, (b) minimum number of bits used in the PCM code, (c) resolution and (d) quantization error.
9. Determine (a) the peak frequency deviation, (b) minimum bandwidth, and (c) baud for a binary FSK signal with a mark frequency of 49 KHz, a space frequency of 51 KHz and an input bit rate of 2 kbps.
10. For a total transmit power (Pt) of 1000W, determine the energy per bit (Eb) for a transmission rate of 50 Mbps. 
11. A coherent 8-PSK transmitter operates at a bit rate of 90 Mbps. For a probability error of 10-5, (a) determine the minimum theoretical C/N and Eb/N0 ratios for a receiver bandwidth equal to the minimum double sided Nyquist bandwidth, (b) Determine the C/N if the noise is measured at a point prior to the bandpass filter where the bandwidth is equal to twice the Nyquist bandwidth, and (c) Determine the C/N if the noise is measured at a point prior to the bandpass filter where the bandwidth is equal to three times the Nyquist bandwidth.
12. Determine the maximum bit rate for RZ and NRZ encoding for the following pulse spreading constants and cable lengths: (a) Δt = 10 ns/m, L=100 m; (b) Δt = 20 ns/m, L=1000 m; (c) Δt = 2000 ns/km, L=2 km.
13. For a glass (n=1.5)/ethyl alcohol (n=1.36) interface and an angle of incidence 350, determine the angle of refraction and the critical angle.
14. Calculate the maximum range of a RADAR system which operates at 4 cm wavelength

and a peak value  of pulse power at 750 kw,  if its minimum receivable power is 10  -13 w, the capture area of its antenna is 5 m2 and  radar cross- sectional area of the  target   is 15 m2.

PART – C

Answer any FIVE questions







         5X2=10

15. Differentiate between natural sampling and flat top sampling.
16. With reference to a satellite orbit define the following terms: Apogee, Perigee, major axis and minor axis.
17. Calculate the round-trip propagation delay between a geosynchronous satellite and an earth station which is located directly just below the satellite.
18. Define critical angle in an optic fiber cable and give its importance.
19. Why is single mode propagation impossible with graded index fibers?
20. A car is moving with a certain velocity, if a radar signal received from a moving vehicle between points A and B of distance 100m in 4 seconds determine velocity of the car. 
21. Why honey comb pattern is used for a cell area?
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