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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 the following :  10 × 1 = 10 
i) The current in the ac circuit is called 'wattles' when the 

circuit is  
a) purely resistive  
b) purely inductive or capacitive 
c) resistive or capacitive 
d) none of these. 

ii) Modulation index for an AM wave is 

a) 
frequency Carrier

frequency Modulating  

b) 
frequency Modulating

frequency Carrier  

c) 
amplitude Modulating

amplitude Carrier  

d) 
amplitude Carrier

amplitude Modulating . 
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iii) In a series R-L-C resonant circuit, during resonance the 
circuit becomes   

a) purely inductive b) purely capacitive 

c) purely resistive d) none of these. 

iv) Modulation index for a FM wave for modulating 
amplitude 100 V and frequency 50 Hz will be 

a) 
π
1  b) 

π
2  

c) 
π
3  d) π2 . 

v) By reactance modulator, which type of following 
modulation done ? 

a) AM b) FM 

c) PM d) None of these. 

vi) In class A amplifier, output current flows during 

a) more than one half but less than a complete cycle 
of the input signal 

 b) entire cycle of the input signal 

c) half cycle of the input signal 

d)  less than one half of a complete cycle of the input 
signal. 

vii) Field strength is determined by 

a) volts per metre b) volts 

c) ampere per metre d) ampere. 

viii) The magnitudes of the space wave and the surface wave 
both are affected by  

a) the curvature of the earth 

b)  height of the transmitting & receiving antennas 

c) frequency of the wave 

d) all of these. 
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ix) SWR is determined by 

a) 
impedance Line  impedanceg Terminatin
impedanceng  Terminati impedance Line

−
−   

b) 
impedance Line  impedanceg Terminatin
impedance Line impedanceg Terminatin

+
−  

c) 
 impedanceg Terminatin impedance Line

impedanceng  Terminati impedance Line
+
−   

d) none of these. 
x) The duty cycle of a radar is given by (PW = pulse width, 

PRT = pulse repetition time) 
a) PRTPW +  b) PRTPW −  

c) PRTPW ∗  d) 
PRT
PW . 

GROUP – B 
( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 
2. Sketch the super-heterodyne receiver and briefly explain its 

operation. 
3. What is radar ? Give the radar range equation and explain its 

limitation. If pulse width of a radar transmission is of 3 μs 
and pulse repetition time is of 6 ms, find the duty cycle of 
radar. 

4. Draw the phase diagram in case of a series L-C-R circuit 

when (i) 
wc

wL 1
<  (ii) 

wc
wL 1

>  (iii) wcwL = . Explain what 

will be the current in case of (iii). 
5. State classes A, B and C amplifiers with figure. 

GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 
6. a) Define A.M. State its characteristics. What is 

modulation factor ? Draw the diagram of an A.M. wave. 
 b) Describe the mechanism of wave propagation. 
 c) State basic principle of diode detector. 5 + 5 + 5 
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7. a) What is FM ? Derive the voltage equation for FM wave.          
A FM wave is represented by the equation 

)1400sin71011(cos70 11 ttV +×= . Calculate 

i) Carrier frequency 
ii) Signal frequency 
iii) Modulation index. 

 b) Draw block diagram of AM transmitter & explain each of 
its components. 6 + 4 + 5 

8. a) Explain the generation of pulse duration or width 
modulation by using monostable multivibrators. 

 b) Explain frequency synthesizers with diagram ? 
 c) Explain the working principle of slope detector with 

diagrams. What type of demodulation is done by slope 
detector ?  5 + 5 + 5 

9. a) Plot the radiation pattern of a half-wave )2/(λ , full-
wave )( λ and three full-wave )3( λ  dipole antenna. 

 b) A half-wave dipole antenna is capable of radiating a 
power of 1 kW and has a gain of 2·15 dB over an 
isotropic antenna. How much power must be delivered 
to the isotropic (omnidirectional) antenna, to match the 
field-strength of directional antenna ? 

 c) Determine the length of the antenna operating at a 
frequency of 500 kHz. 

 d) Explain Undergrounded and Grounded antenna with 
figure. 3 + 3 + 3 + 6 

============= 


