
QUESTION 1 
 
(a) Outline some advantages of digital over analog transmission.                
(b) List and briefly explain the features of a good communication system.  
(c) Briefly describe factors that can degrade the performance of a communication system          
(d) Consider a signal f(t)=3sin(3000πt)+sin(9000πt) injected through a noisy channel of a 
signal-to-noise ratio of 20dB. What is the maximum possible data rate?     
 
QUESTION 2 
                                         
The waveform x(t) =10cos(1000t + π /3) + 20sin(2000t + π /4) is uniformly sampled for 
digital transmission. 
(a) Determine the maximum allowable time interval between two consecutive sample values 
that will ensure perfect reconstruction of the analogue signal.              
(b) What will be the effect of reducing the time interval between two consecutive sample 
values in (a). Use appropriate spectrum diagrams to explain this effect. Why should we 
consider reducing this time interval as much as possible?      
(c) What will be an appropriate cut-off frequency for the reconstruction filter at the receiver?  
 
          
QUESTION 3 
(a) Describe the effect of aliasing of a signal during D-to-A conversion.      
(b) What is the purpose of passing the signal through an anti-aliasing filter prior to 
sampling and applying a sampling rate over the Nyquist rate?                      
 
 

 
 

(c) Draw the magnitude spectrum of the naturally PAM signal for fs= 6 KHz and fs= 10 
KHz. Show all important frequencies. Which of the two sampling cases should we select 
to avoid any problems during signal reconstruction?    
(d) If there is an appropriate cutoff frequency for the low pass filter required to 
demodulate the PAM for each of the cases, specify its value                          
(e) What is the maximum allowable time interval between sample values that will 
ensure perfect signal reproduction?        
 (f) If we want to reproduce 10 minutes of this waveform, how many sample values need 
to be used?   
 (g) A signal is injected through a noisy channel of bandwidth 20 KHz and a signal-to-
noise ratio of 20dB. What is the maximum possible data rate through this channel? 
 (h) Is there a limit to the increase of this data rate if the channel bandwidth can be 
increased without any limit? Explain.          
 


