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 Q.2 a. Draw the bandwidth efficiency curve w.r.t Eb/No. Compute the value of 

Eb/No required to achieve the data rate equal to the channel capacity if 
the channel bandwidth tends to infinity 

 

Answer:  

 

 

 

  b. A discrete memory less source has an alphabet of five symbols with 
probabilities 0.4, 0.2, 0.2, 0.1, 0.1 respectively. Compute the minimum 
variance and maximum variance Huffman code for this source and the 
average code word length of each code. 

 

Answer:  
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 Q.3 a. State and explain the sampling theorem for the band – pass signal. 
Consider a signal g(t) having the upper cut-off frequency fu = 120 kHz 
and lower cut-off frequency fl = 70 kHz.  

 

Answer:  
The sampling theorem for bandpass signal says that in order to reconstruct the exact replica of transmitted 
signal, the sampling frequency must be either equal to or greater than 2(fu/m) , where m=[fu/(fu-fl)] 

Fs=2(120K/m) where m=[120K/50K]=[2.4]=2 

Thus, fs=2*120K/2=120KHz. 

  b.  Explain TDM in brief with the help of block diagram. A signal m1(t) is 
bandlimited to 3 kHz and three other signals m2(t), m3(t) and m4(t) are 
bandlimited to 1 kHz each.   (8) 

               (i) Set up a system for multiplexing the above signals with each signal 
sampled of  its Nyquist rate. 

   (ii) What is the output rate of commutator? 
   (iii) What is the speed of commutator in rotations per second? 
              (iv) Sketch one frame of TDM-PAM signal 
              (v) If the output of the commutator converted to binary signal with 

M=256 what is the output bit rate 
                    (vi) Determine the minimum channel bandwidth required for  
                    TDM-PCM signal 
 

Answer:  
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     Q.4   a.  Obtain the expression of SNR of PCM system for a sinusoidal input signal.  
Hence, determine the bit rate and SNR of PCM of one telephone voice 
channel. 

 

Answer:  

a)  



DE63                                                DIGITAL COMMUNICATIONS DEC 2014 
 

© IETE                                                                                                                                 5 

 

 
 
Sampling frequency=8000Hz, number of quantization levels=256 , bit rate=8x8000Hz, 
SNR=1.8+6x8=49.8dB. 
 
  b. Draw and explain the block diagram of delta modulation. Discuss its 
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merits and limitations.   (8) 
 

Answer:  
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 Q.5  a.  Explain Inter symbol interference. 

 (8) 
 

Answer: Refer Pages 243 to 245 of Text Book-I 

 
  b. Explain Duo binary signalling.   (8) 
 

Answer: Refer Pages 252 to 255 of Text Book-I 

 
 Q.6 a. Explain the difference between DPSK and PSK. How should PSK 

senders and receivers be adjusted, if they are to be used for DPSK? 
Name  one advantage of  
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               DPSK over PSK and name one advantage of PSK over DPSK.  
 

Answer:  
In PSK, the information is represented by the absolute phase of the signal. DPSK is a variant of PSK where 
the difference between the phase in two consecutive symbol intervals represents the information. 
 
A PSK sender maps information on the phase of a carrier. The needed adjustment of a PSK sender to be used 
as a DPSK sender is a preprocessor that updates the phase by adding the intended phase of one signal interval 
to the one from the previous signal interval.A PSK receiver estimates the phase of the received signal 
and maps that on the closest phase in the constellation. Assuming that the absolute phase error changes 
slowly 
compared to the duration of a symbol, we can do the following. The corresponding adjustment of the receiver 
is 
to insert a block that remembers the estimated phase of the previous symbol interval, and subtracts that from 
the 
estimated phase of the present symbol interval. That difference is then what is compared to the phases of the 
signal constellation. 
 
An advantage of PSK over DPSK: If we have coherent detection, i.e. the frequency references of the sender 
and 
the receiver are fully syncronized, then the resulting error probability is smaller for PSK than for DPSK, 
since 
an error on the channel in one symbol interval results in one symbol error in PSK, while we typically get 
errors in two consecutive symbol intervals after detection in DPSK. This costs sowewhere between two and 
three dB of signal power. 
An advantage of DPSK over PSK: PSK demands full synchronization. If we have non-coherent detection, i.e. 
the receiver does not know the absolute phase of the frequency reference of the sender, then ordinary PSK is 
completely useless. However, DPSK can be used in this situation as long as any change in the the absolute 
phase error is slow compared to the symbol interval. 
 
  b. Show that probability of error in 16-PSK is higher than 16-QAM. 
 

Answer:  
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 Q.7   a. Obtain the output of matched filter if input g(t) as shown in Fig.1 is 

applied 

                 
                                                              Fig.1 
Answer:  

 
 

  b. Explain the correlator receiver. Obtain its signal output and noise 
output.  

 

Answer:  
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 Q.8   a. Explain the DS/BPSK spread spectrum with the help of suitable block 
diagram.  

 

Answer:  
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  b. A feedback shift register PN generator produces a 31-bit PN sequence 

at a clock rate of 10MHz. What are the equation and graphical form of 
the autocorrelation function of the sequence? Assume that the pulses 
have values of ±1.            (8) 

 

Answer:  
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Q.9    Write short note on any TWO of the following:   (2×8) 

  (i)  Digital Radio    (ii)  CDMA  
                    (iii) Digital Multiplexer    

 

Answer: (i) Refer pages 350 to 353 of Text Book-I 

(ii) Refer pages 468 to 469 of Text Book-I 

(iii) Refer pages 218 to 220 of Text Book-I 

 
TEXT BOOK 

I. Digital Communications, Wiley Student Edition, Simon Haykin 

 


