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NAUTICAL PHYSICS AND ELECTRONICS – III 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

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

    10 × 1 = 10 

i) A pre-emphasis circuit provides extra noise immunity 
by 

 a) boosting the bass frequencies 

 b) amplifying the higher audio frequencies 

 c) pre-amplifying the whole audio band 

 d) converting PM to FM. 

ii) In a radio receiver with simple AGC 

a) An increase in signal strength produces more AGC  

b) The audio stage gain is normally controlled by AGC 

c) The faster the AGC time constant, the more 
accurate is the control  

d) The highest AGC voltage is produce between 
stations. 
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iii) Which one of the following consist non-resonant 

antenna ? 

a) rhombic  

b) folded dipole 

c) end-fire array  

d) broad-side array. 

iv) Synchronous satellites orbit the earth once in 

 a) 1 hour  b) 12 hours 

 c) 24 hours d) 48 hours. 

v) D layer of ionosphere occurs only during    

 a) winter time  

 b) day time 

 c) summer time   

 d) night time.  

vi) In TV transmission, picture signals are transmitted by 

 a) AM b) FM   

 c) PCM     d) PAM. 
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vii) A heterodyne frequency changer is called as 

 a) modulator  

 b) mixer  

 c) frequency translator  

 d) none of these. 

viii) Which bandwidth is required for transmission of speech 

signal ?   

 a) 10 kHz b) 15 kHz 

 c) 6 kHz d) 4 kHz. 

ix) The propagation constant of a transmission line is 

 a) ( R + jωL )/( G + JωL )  

 b) 
    

! 

1

LC
 

 c) 
  

! 

R + jwL( ) G + jwC( )   

 d) none of these. 

x) The frequency at which the resonance takes place in a 

L-C-R circuit is 

 a) 
    

! 

1

2" LC
 b) 

    

! 

1

LC
 

 c)   

! 

LC  d) none of these. 
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xi) Rejection of the image frequency signal depends upon 

the 

 a) IF selectivity  

 b) Receiver sensitivity 

 c) Front end selectivity  

 d) Receiver frequency. 

xii) In PSK system, the resultant frequency deviation 

produced is 

 a) large  

 b) small 

 c) same as in FM system  

GROUP – B 

( Short Answer Type Questions ) 

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

2. Draw a block diagram of phase lock loop and write down its 

advantages. 

3. Sketch a superheterodyne receiver and briefly explain its 

operation. 
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4. What different types of transmission lines are there ? In what 

ways do their applications differ ? Define SWR. 

5. An FM wave is represented by the voltage equation 

 
  

! 

emod =10 sin 8
"
10

6
t +6 sin 3

"
10

4
t( ), Calculate the modulating 

frequency, carrier frequency, and frequency deviation. 

6. What do you mean by radar range and how can it be 

increased ? What is the significance of microwave in Radar ? 

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) Calculate the impedance of L, C and R in series of an 

A.C. circuit. Discuss the condition under which 

resonance occurs in series circuit. 6 + 4 

 b) An A.C. varying sinusoidally with frequency 60 Hz and 

  

! 

Irms  = 40A. Find the Instantaneous value of current at 

0·0025 sec. after passing through maximum positive 

value. 5 
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8. a) Define amplitude modulation and modulation index. 

Use a sketch of a sinusoidally modulated AM waveform 

to help explain the definition. 2 + 2 + 3 

 b) A complex modulating waveform consisting of a sine 

wave of amplitude 3 V and frequency 1000 Hz plus a 

cosine wave of amplitude 5 V and frequency 3000 Hz, 

amplitude modulate a carrier wave of 500 kHz, 50 V 

peak. Write down the equation for modulated signal and 

calculate average power when the wave is fed to a          

50 ohms load. 5 + 3 

9. a) Describe the principles, generation and demodulation 

Pulse Amplitude Modulation and Pulse Code 

Modulation. 6 + 6 

 b) What are the advantages of Pulse Code Modulation ? 3 

10. a) Define the characteristic impedance of a transmission 

line. When is the input impedance of a transmission 

line equal to its characteristic impedance ? 2 + 3 

 b) Discuss the types of losses. 3 

 c) What is demodulation ? Explain simple diode         

detector. 2 + 3 

 d) What is meant by the term resonant antenna ? Explain 

fully. 2 
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11. Write short notes on the following : 5× 3 

 i) antenna resistance 

 ii) field intensity 

 iii) class A power amplifier 

 iv) satellite links 

 v) communication frequencies. 

    

 


