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Answer Question No.1 which is compulsory and any five from the rest. 
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Q1  Answer the following questions: (2 x 10) 

 a) π/4-QPSK may be considered as two QPSK systems offset by π/4 rad. 
Justify. 

 

 b) Under what condition the baseband filter is optimal  
 c) Why QPSK is bandwidth efficient than BPSK?  
 d) What is the physical significance of power spectral density?   
 e) What is discrete memory less source?  
 f) Define Entropy.  
 g) For continuous-amplitude sources lossless compression is impossible. Justify.   
 h) Define is theNyquist Criterion for zero ISI.  
 i) What are the benefits of using spread spectrum signals?  
 j) What is block hopping?  
    

Q2 a) A speech signal is sampled at a rate of 8 kHz, and then encoded using 8 bits 
per sample.The resulting binary data are then transmitted through an AWGN 
baseband channel viaM-level PAM. Determine the bandwidth required for 
transmission when 
1. M = 4 
2. M = 8 
3. M = 16 

(5) 

 b) Determine the autocorrelation functions for the MSK and offset QPSK 
modulated signalsbased on the assumption that the information sequences 
for each of the two signals areuncorrelated and zero-mean. 

(5) 

    
Q3 a) Two quadrature carriers cos 2π fctand sin 2π fctare used to transmit digital 

informationthrough an AWGN channel at two different data rates, 10 kilobits/s 
and 100 kilobits/s.Determine the relative amplitudes of the signals for the two 
carriers so that Eb/N0 for thetwo channels is identical. 

(5) 

 b) Digital information is to be transmitted by carrier modulation through an 
additive Gaussiannoise channel with a bandwidth of 100 kHz and N0 = 10−10 
W/Hz. Determine themaximum rate that can be transmitted through the 
channel for four-phase PSK, binaryFSK, and four-frequency orthogonal FSK, 
which is detected noncoherently. 

(5) 

    
Q4 a) Let X be a geometrically distributed random variable, i.e.,P(X = k) = p(1 − 

p)k−1, k = 1, 2, 3, . . . 
1. Find the entropy of X. 
2. Given that X > K, where K is a positive integer, what is the entropy of X? 

(5) 

 b) Consider a binary block code with 2n codewords of the same length n. Show 
that the Kraftinequality is satisfied for such a code. 
 

(5) 
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Q5 a) Explain the the Huffman coding algorithm.  (5) 
 b) A 4-kHz bandpass channel is to be used for transmission of data at a rate of 

9600 bits/s.If 1/2N0 = 10−10 W/Hz is the spectral density of the additive zero-
mean Gaussian noise inthe channel, design a QAM modulation and 
determine the average power that achieves abit error probability of 10−6. Use 
a signal pulse with a raised cosine spectrum having aroll-off factor of at least 
50 percent. 

(5) 

    
Q6 a) Explain the binary symmetric channel (bsc) model (5) 

 b) Show that a pulse having the raised-cosine spectrum satisfies the Nyquist 
criterion for any value of the roll-off factor β. 

(5) 

    
Q7 a) With suitable block diagram explain the model of spread spectrum digital 

communication system. 
(5) 

 b) A DS binary PSK spread spectrum signal has a processing gain of 500. What 
is theinterference margin against a continuous-tone interference if the desired 
error probabilityis 10−5? 

(5) 

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

 a) QAM.  
 b) Bi-orthogonal Signalling.  
 c) Variable-Length Source Coding.  
 d) Peak Distortion Criterion.  
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