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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. 

Attempt all parts of a question at a place 
  
Q1  Answer the following questions : (2 x 10) 

 a) Express the NRZI signaling format for a data 11000110 and draw the state 
transition diagram for the corresponding NRZI signaling.  

 

 b) For M = 8-QAM, draw the best eight-point QAM constellation. Justify why it is 
best among all possible constellation diagrams?  

 

 c) Write the relation between the bandwidth efficiency of a signaling scheme in 
terms of the constellation size and the dimensionality of the constellation. 
Express the above relation for a M-ary orthogonal signaling scheme. 

 

 d) Differentiate between the Huffman coding algorithm and the Lempel-Ziv 
algorithm. 

 

 e) Express the Chernov bound for the pair wise error probability.  
 f) What is excess bandwidth? Write the Nyquist condition for zero ISI.  

 g) 
For a linear equalizer, if f0 = f1 =  , then determine the minimum MSE and 

the corresponding output SNR. 

 

 h) What is the cutoff rate for soft-decision decoding with no knowledge of 
jammer state 

 

 i) What is the number of frequency translations possible, if 8 bits are used from 
a PN generator ? 

 

 j) What is meant by Tactical Transmission System ?  
    

Q2 a) Determine the number of terminal phase states in the state trellis diagram for 
 1. A full-response binary CPFSK with h =  or 	  

 2. A partial-response L =3 binary CPFSK with h =   or 		 . 

 
(5) 

 b) Derive the discrete components of power spectral density of a digitally 
modulated signal with Memory. 

 
(5) 

    
Q3 a) Two quadrature carriers cos2πfct and sin2πfct are used to transmit digital 

information through an AWGN channel at two different data rates, 15 kilobits/s 
and 150 kilobits/s. Determine the relative amplitudes of the signals for the two 
carriers so that 	 for the two channels is identical 

 
(5) 

 b) Determine the states  Sn of the CPM scheme and sketch the phase tree and 
state trellis, for a binary CPM scheme with a modulation index h = 3/4 and a 
partial response pulse with L = 2.  

 
(5) 
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Q4 a) Express  the cutoff rate for an M-ary orthogonal signaling system where each 

signal has energy E and the channel is AWGN with noise power spectral 
density of   N0 

 
(5) 

 b) “Having infinite bandwidth cannot increase the capacity indefinitely, and its 
effect is limited by the amount of available power. This is in contrast to the 
effect of having infinite power that, regardless of the amount of available 
bandwidth, can increase the capacity indefinitely”. Justify the above 
statements taking appropriate conditions and equations.  

(5) 

    
Q5 a) Compare and contrast between the performance of symbol rate equalizer and 

fractionally spaced equalizer. 
(5) 

 b) The Nyquist criterion gives the necessary and sufficient condition for the 
spectrum X(f) of the pulse x(t) that yields zero ISI. Prove that for any pulse 
that is band-limited to |f| < 1/T, the zero-ISI condition is satisfied, if Re[X(f)], 
for f > 0, consists of a rectangular function plus an arbitrary odd function 
around f =  , and Im[X(f)] is any arbitrary even function around f =  . 

(5) 

    
Q6 a) A CDMA system consists of 15 equal-power users that transmit information at 

a rate of 10,000 bits/s, each using a DS spread spectrum signal operating at a 
chip rate of 1 MHz. The modulation is binary PSK. 
(i) Determine the 휀 	/	퐽  , where 	퐽  is the spectral density of the combined 

interference. 
(ii) What is the processing gain? 
(iii) How much should the processing gain be increased to allow for doubling 

the number of users without affecting the output SNR? 

(5) 

 b) Explain the performance of binary and octal FSK with L-order diversity for a 
channel, with worst-case partial-band interference. 

 
(5) 

    
Q7  Give a comparison between tau-dither loop tracking method and delay-locked 

loop tracking method with appropriate block diagrams. 
An m=10maximum-length shift register is used to generate the pseudorandom 
sequence in a DS spread spectrum system. The chip duration is Tc = 1 μs, 
and the bit duration is Tb = NTc, where N is the length (period) of the m 
sequence. 
(a) Determine the processing gain of the system in dB. 
(b) Determine the interference margin if the required 휀 	/	퐽  = 10 and the 
jammer is a tone jammer with an average power Jav. 

(10) 

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

 a) Comparison of PAM, PSK &QAM  
 b) Channel reliability function  
 c) Viterbi decoding  
 d) Applications of DS Spread Spectrum Signals  
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