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Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Show that the Hilbert Transform of an even signal is odd and the Hilbert 
Transform of an odd signal is even. 

 

 b) How many minimum numbers of samples are required to exactly describe the 
signal  x(t) =  10 cos(6휋푡) +  4 sin(8πt) ? 

 

 c) Find the Nyquist rate of the signal     x(t) =  sin(200πt)− cos(100휋푡)  
 d) How frequency modulation is related to phase modulation?  
 e) For a low-pass signal with a bandwidth of 5000 Hz, what is the minimum 

sampling frequency for perfect reconstruction of the signal? What is the 
minimum required sampling frequency if a guard band of 1000 Hz is required? 

 

 f) Prove that convolution in the frequency domain is equivalent to multiplication in 
the time domain. 

 

 g) Why the performance of an FM radio station is better than an AM station, if 
radiating the same total power? 

 

 h) What is the difference between convolution and correlation?  
 i) A 10 KW carrier is sinosodially modulated by two carriers corresponding to a 

modulation index of 30% and 40% respectively. Find the total radiated power 
 

 j) How can aliasing be avoided?  
    

Q2 a) In a binary PCM system, the output signal-to-quantizing-noise ratio is to be held 
to a minimum value of 40 DB.  Determine the number of required levels, and 
find the corresponding output signal-to-quantizing-noise ratio. 

(5) 

 b) How can demodulation of PAM Signals be done by using an Equalizer? What 
is a Time Division Multiplexed PAM System? 

(5) 

    
Q3 a) A carrier of 1 MHz with 400 W of its power is amplitude modulated with a 

sinusoidal signal of 2500Hz. The depth of modulation is 75%. Calculate the 
sideband frequencies, the bandwidth, the power in sidebands and the total 
power in the modulated wave. 

(5) 

 b) A linear time-invariant system with impulse response h(t) = e  cos(βt) u (t) 
is driven by the input  x(t) = e  u (t)  . It is assumed that α, β > 0. Using 
frequency domain analysis, find the output of the system. Is the output power-
type or energy type? Find its power or energy. 

(5) 

    
Q4 a) Determine the Fourier transform and spectral density of the signal: 

푥(푡) =
1,       − 1 ≤ 푡 ≤ 0
−1           0 ≤ 푡 ≤ 1
0         표푡ℎ푒푟푤푖푠푒.

 

(5) 

 b) Explain the principle and operation of envelop detector used for AM detection. 
Mention its advantages and disadvantages. 

(5) 
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Q5 a) What is auto-correlation? Show that power spectral density and the correlation 
function of a periodic waveform are Fourier transform pair. 

(5) 

 b) What is a S-ARY system? Mention one advantage and one disadvantage of 
this system. 

(5) 

    
Q6  Determine the trigonometric form of Fourier series of the ramp signal shown 

below 

 

(10) 

    
Q7  Describe needs of modulation and discuss the elements of a communication 

system. 
(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Time Division Multiplexing of PCM Signals.  
 b) Demodulation of SSB Signals  
 c) Frequency translation.  
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