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Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The process of converting the analog sample into discrete form is called 
i.   Modulation 
ii.  Multiplexing 
iii. Quantization 
iv.  Sampling 

 

 b) The sequence of operations in which PCM is done is 
i. Sampling, quantizing, encoding 
ii. Quantizing, encoding, sampling 
iii. Quantizing, sampling, encoding 
iv. None of the above 

 

 c) In digital transmission, the modulation technique that requires minimum 
bandwidth is 
i. Delta modulation 
ii. PCM 
iii. DPCM 
iv. PAM 

 

 d) In Differential Pulse Code Modulation techniques, the decoding is performed by-
------- 

 

 e) The number of voice channels that can be accommodated for transmission in 
T1 carrier system is---------- 

 

 f) Matched filter may be optimally used only for 
i.  Gaussian noise 
ii. Transit time noise 
iii. Flicker 
iv. All of the above 

 

 g) The process of coding multiplexer output into electrical pulses or waveforms for 
transmission is called 
i. Line coding 
ii. Amplitude modulation 
iii. FSK 
iv. Filtering 

 

 h) The maximum synchronizing capability in coding techniques is present in 
i. Manchester format 
ii. Polar NRZ 
iii. Polar RZ 
iv. Polar quaternary NRZ 
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 i) The expected information contained in a message is called------  
 j) Probability density function defines 

i. Amplitudes of random noise 
ii. Density of signal 
iii. Probability of error 
iv. All of the above. 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What are the disadvantages of higher order PSK?  
 b) What is a AWGN channel model?  
 c) In which PSK transmission error always occurred in pair? Which PSK 

transmission does not required synchronous detection process? 
 

 d) How much bandwidth is needed to transmit the T1 speech?  
 e) Why a logarithmic function is used for companding? Give an example.  
 f) Is the matched filter same as a low pass filter? Justify your answer.  
 g) Draw the signal-space diagram for 8-QAM.  
 h) What is meant by optimum filter and why is it called so?  
 i) Can a signal be recovered if the SNR measured at the receiver input is 0 db? 

Explain. 
 

 j) Is coding efficiency of Shanon-Fano coding better than Huffman coding? Justify 
. 

 

    
  Part – B (Answer any four questions)  

Q3 a) A TDM system used to multiplex four signals given as :m1(t)=cos ω0t, m2(t)=2 
cos ω0t, m3(t)=0.5 cos 2ω0t, m4(t)=4 cos 4ω0t. If each signal is sampled at the 
same sampling rate, 

i. Compute the minimum sampling rate fs. 
ii. What is the commutator speed in revolution per second? 

iii. Show a complete scheme for implementing this four channel TDM. 

(10) 

 b) If 4 numbers of bits are transmitted at time using PSK with unmodulated carrier 
frequency of 1MHz, determine time domain representation, initial phase angle 
and center frequency of bandpass filter which is used for detection. 

(5) 

    
Q4 a) Explain and prove the sampling theorem.A signal y(t)= 4 cos(400πt)+ 2cos(640 

πt) is Ideally sampled at fs= 500 Hz. If the signal is passed through an ideal low 
pass filter with cut-off frequency of 400 Hz. What frequency component will 
appear at the output 

(10) 

 b) Derive the impulse response of a reconstruction filter. (5) 
    

Q5 a) If digital message input data rate is 8 kbps and average energy per bit is 0.01 
unit, find (i) bandwidth required for transmission of the message through BPSK, 
QPSK, 16 MPSK, orthogonal BFSK, MSK and 16 MFSK. (ii) Put these schemes 
in order of their susceptibility to noise after calculating minimum separation in 
signal space. 

(10) 

 b) Suggest a suitable demodulator for BFSK signal. (5) 
    

Q6 a) Compute the Euclidean distance between any two consecutive signal points in 
8-PSK. What information do you obtain from this expression? 

(10) 

 b) Draw the phase trellis for a binary CPFSK signal. Why is the phase continuous 
here?  
 
 

(5) 
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Q7 a) Consider binary memoryless source X with two symbols x1 and x2. Prove that 
H(x) is maximum when both the symbols are equiprobable. Derive that channel 
capacity of an ideal AWGN channel with infinite bandwidth. 

(10) 

 b) Explain an optimum receiver for detecting signals transmitted over a channel 
with AWGN and ISI. 

(5) 

    
Q8 a) Write short notes on any TWO : 

i. Efficiency of orthogonal transmission 
ii. CDMA 
iii. Correlator reciever 

(10) 

 b) Discuss Nyquist first criterion for zero ISI. Is it realized in practice? (5) 
    

Q9 a) Consider five messages given by the probabilities 1/2,1/4, 1/8,1/8,1/16. 
Find the coding efficiency for : 

i. Shanon-Fano coding 
ii. Huffman coding  

(10) 

 b) A Gaussian channel has a 1-MHz bandwidth If the signal-power-to-noise-power 
spectral density S/ɳ=105 Hz, Calculate the channel capacity and maximum 
information transfer rate. 

(5) 
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