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ELECTRONICS & COMMUNICATIONS
DIGITAL COMMUNICATIONS

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Explain quantization noise in a PCM.

b)  What are the limitations of PCM?

c)  Write the properties of matched filter

d)  Draw the block diagram of DPCM transmitter.

e)  Define the amount of information and give its mathematical expression.

f)  What do you mean by discrete memoryless channel?

g)  List two properties of entropy and give its mathematical equation.

h)  Consider a discrete memory less source with alphabet s=(S
0
,S

1
,S

2
,S

3
) with probabili-

    ties
1 1 1 1

, , ,
2 4 8 8

 respectively. Calculate entropy of the source.

i)  Define source coding theorem.

j)  Write the applications of DPCM

k)  Write the expression for error probability of QPSK.

l)  List two advantages of cyclic codes.

m) What is Bit error rate.

n)  Define channel capacity.

UNIT-I
2. a)  Explain about Noise considerations in PCM system.

b)  Explain about DPCM transmitter in detail.

(OR)
3. a)  Explain encoding and decoding operation of pulse code modulation with neat diagrm.

b)  Explain about optimum linear receiver with a neat diagram.

UNIT-II
4. a)  Explain the detection of Non coherent BFSK signals with neat block diagram.

b)  Derive the expression for bit error probability of MSK.
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(OR)
5. a)  Explain M-PSK with neat block diagram.

b)  Explain the principle of operation of coherent BFSK transmitter with a neat diagram.

UNIT-III
6. a)  Explain the operation of Base band spread-spectrum system with neat diagrams and

      waveforms.

b)  Describe the operation of Direct-sequence spread coherent PSK receiver with a neat

     block diagram.

(OR)
7. a)  Write in detail about mutual Information and the properties of Mutual Information.

b)  Apply shannon-fano coding for a source having five symbols with probabilities

               P(X
1
)=1/4, P(X

2
)=1/4, P(X

3
)=1/4,P(X

4
)=1/8 and P(X

5
)=1/8. Find the efficiency and

     redundency of coding. Also compute the code words.

UNIT-IV
8. a)  Distinguish between exhaustive search method and sequential decoding of convolu-

      tional codes.

b)  Describe the error correction and detection of linear block codes.

(OR)
9. a)  Explain the properties of cyclic codes in detail.

b)  Consider the (7,4) Hamming code whose parity check matrix is given by H.

1 0 0 1 0 1 1

0 1 0 1 1 1 0

0 0 1 0 1 1 1

H

 
   
  

         Construct the generator matrix and find all the possible code words.
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1. a)  Define the quantizing process.

b)  Draw the block diagram of a regenerative repeater.

c)  Write two properties of matched filter.

d)  Define ‘the amount of Information’ and give its mathematical expression.

e)  What do you mean by a discrete memory less channel?

f)  List two properties of entropy.

g)  Consider a discrete memory less source with source symbols s
0
,s

1
 and s

2
 and the

    corresponding probabilities are P(s
0
)=

1

4
, P(s

1
)=

1

4
 and P(s

2
)=

1

2
 respectively. Calcu-

 late the entropy of source.

h)  Define channel coding theorem.

i)  Write the applications of differential pulse code modulation.

j)  What are the advantages of Duo binary signaling?

k)  Write the equation for error probability of BPSK.

l)   List two advantages of cyclic codes.

m) Define mutual Information.

n)  State Information capacity theorem.

UNIT-I
2. a)  Explain encoding and decoding operation of pulse code modulation with neat

     diagram.

b)  Explain the operation of Delta modulation transmitter with a neat diagram.

(OR)
3. a)  Explain about correlative level coding in detail.

b)  Explain the modified Duobinary signaling techniques with a neat diagram.
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UNIT-II
4. a)  Explain the detection of DPSK signals with neat block diagram.

b)  Derive the expression for bit error probability of BFSK.

(OR)
5. a)  Explain the detection of QPSK signals with a neat block diagram.

b)  Write the geometric representation for BPSK and draw the necessary wave forms.

UNIT-III
6. a)  Derive an expression for the “mutual information” and write its properties.

b)  A discrete memory less source having four symbols with probabilities P(x
1
)=0.5,

     P(x
2
)=0.25, P(x

3
)=P(x

4
)=0.125. Generate Huffman code words and find efficiency of

     coding technique.

(OR)
7. a)  Show that the entropy of source having ‘M’ no.of symbols is maximum when all M

    input symbols occur equiprobability.

b)  A source having five symbols with probabilities P(x
1
)=0.25, P(x

2
)=0.25,

    P(x
3
)=0.25, P(x

4
)=P(x

5
)=0.125. Apply shannon-fano coding procedure find the code

     words, efficiency and redundancy.

UNIT-IV
8. a)  Explain the steps involved in maximum likelihood decoding of convolutional codes.

b)  Draw cyclic encoder factor a(7,4) systematic cyclic codes when generator polynomial

    is 1+x2+x3. Explain it.

(OR)
9. a)  Generate all possible codes for a(7,4) linear block code when P

1
=d

1d
2d

4
,

     P
2
=d

2d
3d

4
 and P

3
=d

1d
3d

4
 where d

1
,d

2
,d

3
,d

4
are information bits. Find the

    generator matrix and parity check matrix.

b)  Briefly explain matrix description of linear block codes.
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1. a.  Define quantization error and its range in PCM.

b.  Define bit rate

c.  Define M-ary signalling scheme.

d.  Define information rate.

e.  What is convolution code?

f.   Compare PCM and DPCM system.

g.  List two advantages of convolution codes.

h.  Define Nyquist rate.

i.  Write source coding theorem.

j.  What are the differences between BFSK and Non coherent BFSK.

k.  Define probability of error.

l.   Write the applications of PCM.

m. Define mutual information.

n.  Define channel capacity.

UNIT-I
2. a.  Explain the generation of DPCM.

b.  Explain the operation of delta modulation.

(OR)
3. a.  Explain the encoding process of PCM.

b.  Describe modified duobinary signalling technique.

UNIT-II
4. a.  Explain the signal space representation of a QPSK.

b.  Explain types of reception and requirements for passband transmission? List out the

    advantages of passband transmission over baseband transmission.

(OR)
5. a.  Discuss the ambiguity in BPSK and explain how DPSK overcomes this ambiguity

     with help of block diagram? P.T.O
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b.  Derive the expression for probability of error in BFSK.

UNIT-III
6. a.  What is Entropy? Show that the Entropy is maximum when all the messages are

     equiprobable with example.

b.  Write short notes on the following

    i.  Mutual information

    ii.  Self information.

(OR)
7. a.  Explain logarithmic measure for information.

b.  Explain Shannon-fano coding with an example.

UNIT-IV
8. a.  Explain various methods for describing convolution codes.

b.  Explain convolution codes with suitable diagram.

(OR)
9. a.  Explain the generation of linear block codes.

b.  Draw the cycle encoder for a (7,4) cyclic code.
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Answer question No.1 Compulsory 14X1=14 M
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1. a.  Define quantization error

b.  Define information

c.  Mention merits of delta modulation

d.  Define digital modulation.

e.  What is convolution code?

f.  Compare PCM and DPCM system.

g.  List two advantages of convolution codes.

h.  Deifne Nyquist rate.

i.  Write source coding theorem.

j.  What are the differences between BFSK and Non coherent BFSK.

k.  Define entropy.

l.  Write the applications of PCM.

m. Define mutual information

n.  Define channel capacity.

UNIT-I
2. a.  Explain the encoding process of PCM.

b.  Explain the operation of delta modulation.

(OR)
3. a.  Describe modified duobinary signaling technique.

b.  Explain the generation of DPCM.

UNIT-II
4. a.  What are the advantages and disadvantages of digital modulation schemes?

b.  Explain types of reception and requirements for passband transmission? List out the

    advantages of passband transmission over baseband transmission.
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(OR)
5. a.  Discuss the ambiguity in BFSK and explain how DPSK overcomes this ambiguity

    with help of block diagram?

b.  Explain the procedure of coherent detection of signals in noise.

UNIT-III
6. a.  State and prove shannon fano coding.

b.  With an example explain Huffman coding.

(OR)
7. a.  Explain logarithmic measure for information.

b.  Define mutual information and write their properties.

UNIT-IV
8. a.  Explain the generation of Hamming code.

b.  Explain linear block codes with suitable diagram.

(OR)
9. a.  Explain the genration of convolution codes.

b.  Draw the cycle encoder for a(7,4) cyclic code.

      2


