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                                                                WINTER– 17 EXAMINATION 
   Subject Name: Digital Communication System   Model Answer        Subject Code:    

Important Instructions to examiners: 
1) The answers should be examined by key words and not as word-to-word as given 

in the model answer scheme. 
2) The model answer and the answer written by candidate may vary but the examiner 

may try to assess the understanding level of the candidate. 
3) The language errors such as grammatical, spelling errors should not be given more 

Importance (Not applicable for subject English and Communication Skills. 
4) While assessing figures, examiner may give credit for principal components 

indicated in the figure. The figures drawn by candidate and model answer may 
vary. The examiner may give credit for any equivalent figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, the 
assumed constant values may vary and there may be some difference in the 
candidate’s answers and model answer. 

6) In case of some questions credit may be given by judgement on part of examiner 
of relevant answer based on candidate’s understanding. 

7) For programming language papers, credit may be given to any other program 
based on equivalent concept. 
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1. (A) Attempt any THREE of the following:     Marks 12 

(a) Define entropy and state its unit. 

Ans:- ( Definition-2  mks,1 mk formula, unit- 1 mks) 

Entropy is defined as the average number of bits per symbol needed to encode long sequences of 

symbols emitted by the source . Its unit is bits/symbol  

Mathematically  

 

Where H is entropy , pi  is the probabilities of the occurrence of the ith symbol  

(b) State sampling theorem & explain aliasing effect with neat diagram. 
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(c) Define multiplexing & describe it’s need in communication. 

Ans:- (Definition- 1mks, need  three points – 3 mks) 

Definition- 

 

 

(d) List the advantages of SS modulation over the fixed frequency modulation. 

Ans:- ( Any 4 advantages-4 mks) 

 

(B) Attempt any ONE of the following:                  Marks 6 

(a) Draw the block diagram of digital communication system & explain it in detail. 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

___________________________________________________________________________________________ 

                                                                Page 4 of 31 

 

 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

___________________________________________________________________________________________ 

                                                                Page 5 of 31 

 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

___________________________________________________________________________________________ 

                                                                Page 6 of 31 

 

 

 

(b) Draw unipolar RZ, Polar NRZ, polar Rz, Manchester, differential Manchester and AMT waveform of 

line codes for data stream : 1101001. 

Ans:-( Each correct line code -1 mks)  
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2. Attempt any Two of the following:      Marks 16 

(a) Draw the block schematic of PCM transmitter. Explain the same with waveform. 

Ans:- ( Block diagram- 4 mks, waveforms- 2 mks,explanation- 2 mks) 
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(b) List the different types of digital modulation techniques and explain FSKmodulation in detail. 

Ans :- ( Different techniques - 4 mks, FSK  transmitter- 2 mks, description or  waveforms- 2 mks) 

 

FSK TRANSMITTER- 
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OR 

 

 

OR 
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Waveforms- 
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(c) Describe the basic principle involved in CDMA technology with neat sketch. State it’s any four  

advantages. 

Ans:- ( Concept-2 mks , diagram- 2mks, any four advantages- 4 mks) 

 

 

Advantages – any 4 

 

3. Attempt any FOUR of the following:      Marks 16 

(a) State limitations of DM. Explain how they overcome in ADM. 

Ans:- (Limitations- 2 mks, elimination method explanation-2 mks) 
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Overcoming of DM drawback by ADM- 

ADM Transmitter 

 

Waveforms- 
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(b) Compare digital pulse modulation with analog pulse modulation.(4 points) 

Ans:- ( Any 4 relevant comparison – 4 mks) 

 

 

(c) Give the advantages of TDMA over FDMA. (any 4) 
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(d) Draw the block diagram of DPSK transmitter and state the function of each block. 
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(e) Write the bandwidth requirement for ASK, FSK, BPSK and QPSK. 

Ans:- (Each formula – 1 mks) 
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4. (A) Attempt any THREE of the following:     Marks 12 

(a) State the advantages and disadvantages of digital communication system. 

 

 

 

(b) Describe the process of quantization with neat diagram. 

Ans:- ( Diagram-2 mks, description  – 2 mks) 
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(c) Define “PN sequence”. Draw the pseudo random sequence generator. 

Ans:- ( Definition- 2 mks, any suitable PN sequence generator- 2 mks) 
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(d) Calculate CRC code for data word 100100 to be transmitted and divisor is 1101. 

Ans:- ( Proper  relevant calculation and CRC Code generation- 4 

mks)  
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(B) Attempt any ONE of the following:      Marks 6 

(a) A discrete memory less source has the letters A, B, C & D with corresponding probabilities {0, 08, 0.2, 

12, 0.4} 

(i) Derive Huffman code for the above source. 

(ii) Determine the average length of the code word. 

(iii) Determine the coding efficiency of the Huffman code design.  

Ans:- ( Huffman code derivation- 4 mks, average length- 1 mks,coding efficiency-2 mks) 

Hamming code- 

 

Average length of code word 
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= (0.4*1) +(0.2*2) + (0.12*3) +( 0.08*3) 

=  1.4  bits/symbol 

 

=  

Codeword efficiency= H/L 

                                        = 1.637/1.4 

                                     117 % 

Note: addition of Probabilities is not 1 for Huffman coding in the given problem.Numerical is 
solved based on data given & Efficiency ans is 117% in the solution but efficiency can not be 
more than 100%. 
 

(b) Compare FHSS and DSSS system (any 6 points). 

Ans:- ( Any 6 points- 6 mks) 
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5. Attempt any TWO of the following:      Marks 16 

(a) Describe the North American digital multiplexing hierarchy with neat diagram. 
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OR 
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(b) Draw the block diagram of QAM generation system & explain it with waveform. 

Ans:- ( Block diagram- 4 mks, explanation- 2 mks, waveforms-2 mks) 
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WAVEFORMS- 

 

(c) Describe the direct sequence spread spectrum technique with the help of block diagram. 

Ans:- (Block diagram -2 mks each , description- 4 mks) 
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OR 

( Block diagram -4mks,  explanation- 4 mks) 
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6. Attempt any FOUR of the following:      Marks 16 

(a)  Draw block schematic of DPCM transmitter and receiver. 

Ans:- ( Block diagram of transmitter- 2mks,receiver-2 mks) 

Transmitter 

 

Receiver 

 

(b) Compare TDM, FDM & CDM (3 points)  

Ans:- ( Three relevant comparison points- 4 mks) 

FDM TDM CDM 

Divides the channel into the two 
or more frequency ranges that 
do not overlap. 

Divides and allocates certain 
time periods to each channel. 

Sharing of both bandwidth and 
time takes place. 

Synchronization not required Synchronization  not required Synchronization not required 

Code word  is not required  No coding Code words are required 

Needs guard bands Needs guard time Needs both guard band and 
guard time. 

Problem of crosstalk No problem of crosstalk Secured communication 
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(c) Compare ASK with FSK modulation (any 4 points). 

 

(d) Define the following  terms: 

(i) Code Word 

(ii) Code Rate 

(iii) Hamming weight  

(iv) Hamming distance      ,related to code. 

 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2013 Certified) 

___________________________________________________________________________________________ 

                                                                Page 29 of 31 

 

 

 

 

(e) Describe QPSK generator with waveform. 

Ans:- QPSK transmitter/generator- 2 mks, description – 1mks, waveforms- 1 mks) 

 

 

OR 
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Waveforms 
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