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Q1  Answer the following questions : (2 x 10) 

 a) Explain the need for modulation.  
 b) AM broadcast station transmits modulating frequency up to 6KHz. If 

transmitting frequency is 810KHz, then what are the maximum and lower 
sidebands. 

 

 c) Draw the amplitude spectrum of a rectangular pulse of width ‘T’.  
 d) What is the disadvantage of balance slope detector.  
 e) What is the advantage of PPM over PWM and PAM?  
 f) State the advantages of super-heterodyning.  
 g) Define fidelity with diagram.  
 h) Differentiate Figure of Merit and Noise Figure.  
 i) What is the highest modulation Index and percent modulation possible with 

a Conventional AM system without causing excessive distortion? 
 

 j) Find the Fourier transform of ܿ߱ݏݐ  
    

Q2 a) Explain amplitude modulation, derive the expression for modulation index, 
and obtain the Frequency spectrum when the message is a sinusoid. 

(5) 

 b) Summarize the need for modulation in communication systems. (5) 
    

Q3 a) A system produces an output of (ݐ)ݕ = ݁ି௧(ݐ)ݑ for an input of (ݐ)ݔ =
݁ିଶ௧(ݐ)ݑ. Determine the impulse response and frequency response of this 
system. 

(5) 

 b) A given AM broadcast station transmits a total power of 5kW when the 
carrier is modulated by a sinusoidal signal with a modulation index of 
0.7071. Compute  
i) The carrier power 
ii) Transmission efficiency 
iii) The peak amplitude of the carrier assuming the antenna to be 

represented by a (50+j0)Ω load. 

(5) 

    
Q4 a) Describe the principles of varactor diode modulators and transistor 

modulators. 
(5) 

 b) Write short notes on De-emphasis. (5) 
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Q5 a) A 12 GHz receiver consists of first stage with gain G1 =30 dB and noise 
temperature T1 =20 K, a second stage with gain G2 = 10 dB and noise 
temperature T2 = 360K and third stage with gain G3 = 15 dB and noise 
temperature T3 = 1000 K. Calculate the effective noise temperature and 
noise factor of the system. Take the reference temperature as 290 K. 

(5) 

 b) A transmitter with a 10KW carrier transmits 11.2 KW when modulated with 
a single sine wave: -  
i) Calculate the modulation index.  
ii) If the carrier is also simultaneously modulated with another sine wave 

at 50% modulation, calculate the total transmitted power 

(5) 

    
Q6 a) Explain with diagrams, how the response of parallel tuned circuit is made 

use for the demodulation of FM. 
(5) 

 b) Explain the properties of power spectral density. (5) 
    

Q7 a) Give comparison between Narrowband FM and Wide band FM. Define 
Carson’s Rule. 

(5) 

 b) Define mean, correlation and covariance function. (5) 
    

Q8  Write short answer on any TWO : (5 x 2) 
 a) Generation of Wide Band FM by Armstrong method.  
 b) one method of SSB reception.  
 c) Equivalence between FM and PM systems.  
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