
EC 321 (CR)

Total No. of Questions :09]    [Total No. of Pages : 02

III/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018

Second Semester

ELECTRONICS & COMMUNICATIONS ENGINEERING

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) Define quantization error

b) Write the properties of matched filter

c) Define M-ary signalling scheme

d) Define information rate.

e) What is inter symbol interference?

f) What are the advantages of Duobinary signalling?

g) List two advantages of convolution codes.

h) Write the properties of linear block codes.

i) Define Entropy

j) What are the differences between PCM and DPCM SYSTEM

k) Write the error correcting properties of hamming codes.

l) Write the applications of PCM

m) List two advantages of convolution codes.

n) Define Shannon’s limit.

UNIT-I

2. a) Explain the importance of a predictor in a DPCM.

b) Describe modified duobinary signalling technique.

(OR)

3. a) What need of matched filter? List out the properties of matched filter.

b) Explain the operation of delta modulation.

P.T.O
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UNIT-II

4. a) Explain the signal space representation of a QPSK.

b) Find the transmitted phase sequence for this Input binary sequence

{bk}={1,-1,1,-1,-1,-1,1,1} and sketch the transmitted waveforms for QPSK.

(OR)

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

with help of block diagram?

b) Explain the procedure of coherent detection of singnals in noise.

UNIT-III

6. a) What is Entropy? Show that the Entropy is maximum when all the messages are

equiprobable with example?

b) Define mutual information and write their properties.

(OR)

7. a) Explain logarithmic measure for information.

b) Explain Shannon-fano coding with an example.

UNIT-IV

8. a) Explain matrix description of linear block codes.

b) Explain convolution codes with suitable diagram.

(OR)

9. a) Explain various methods for describing convolution 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) Draw the block diagram of Differential pulse code Modulation.

b) Write the properties of matched filter

c) What are the limitations of PCM?

d) Write the two properties of entropy.

e) What is a discrete memory less source?

f) Define Information measure of a message

g) A discrete memoryless source X has four symbols x
1
,x

2
,x

3
,x

4
 with probabilities

P(x
1
)=0.4, P(x

2
)=0.3, P(x

3
)=0.2, P(x

4
)=0.1. Calculate entropy of the source.

h) Define channel capacity

i) Define channel coding theorem

j) Write the expression for error probability of coherent BPSK.

k) List two advantages of cyclic codes.

l) Write the mathematical expression for Mutual Information.

m) List the properties of linear block codes.

n) Draw block diagram of coherent BFSK transmitter.

UNIT-I
2. a) Define Quantization and explain the quantization process with relevant diagrams.

b) Explain Quantization noise with a neat diagram.

(OR)
3. A PCM system uses a uniform quantizer followed by a 7-bit binary encoder. The bit rate

of the system is equal to 50x106 bits/sec.

a) What is the maximum message signal bandwidth for which the system operates

satisfactorily?

P.T.O

1



b) Calculate the output signal-to-quantization noise ratio when a full-load sinusoidal

modulating wave of frequency 1MHZ is applied to the input.

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

b) Describe the generation of Binary FSK signal with neat diagram and give its

power spectrum clearly.

(OR)
5. a) Draw the block diagram of DPSK transmitter and explain each block.

b) Explain generation and detection of QPSK signals with neat block diagrams.

UNIT-III
6. a) Define ‘entropy’ and derive the mathematical expression for the entropy of a

source.

b) A source emits one of four symbols with probabilities P
0
=0.4, P

1
=0.3, P

2
=0.2 and

P
3
=0.1. Find the amount of Information gained by observing the source emitting

each of these symbols. Also calculate the average information gained per symbol.

(OR)

7. a) Explain the properties of Mutual Information with relevant mathematical expres-

sions.

b) Explain the following

i) PN sequences ii) Direct sequence spread spectrum.

UNIT-IV
8. a) Explain the steps to obtain Generator matrix of linear block codes.

b) A binary linear block code has a generator matrix shown below.

1 1 0 1 1 0 0

1 1 1 0      0 1 0

0 1 1 1 0 0 1

G

 
 
   
 
 

Determine all its code words.

(OR)
9. a) Explain a shift register encoder for a cyclic (n,k) code with a neat block diagram

b) Describe a convolutional encoders with relevant block diagram.
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1. a) Define Nyquist rate.

b) What are the two limitations of delta modulation?

c) Why do we need equalization in base band transmission?

d) List the advantages of convolutional codes.

e) What is meant by quantization?

f) List the linear block codes.

g) Define mutual information

h) Define channel capacity.

i) What should be the minimum bandwidth required to transmit a PCM channel.

j) Define FSK

k) Define code efficiency.

l) Define joint entropy

UNIT-I

2. a) Derive the expression for signal to noise ratio of PCM system?

b) Consider a DM system designed to accommodate analog message signals limited

to a bandwidth w=5 KHz. A sinusoidal test signal of amplitude A=1 volt and

frequency f
m
=1 KHz is applied to the system. The sampling rate of the system is

50 KHz. Calculate the step size required to Minimize slope overload.

(OR)

3. a) What is matched filter? How it differs from optimum filter? Derive an expression

for impulse response of matched filter. P.T.O
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b) In a PCM, the number of quantization levels are 256 and the maximum signal

frequency is 4 KHz then find bandwidth and bitrate.

UNIT-II

4. a) Explain non-coherent detection methods of binary frequency shift keying scheme.

b) Explain the generation and reception of DPSK signal with example.

(OR)

5. a) Explain the Generation and Detection of QPSK Signals with the help of Block

Diagram and mathematical descriptions.

b) Calculate the probability of error for BFSK and BPSK.

UNIT-III

6. a) State and prove the properties of mutual information.

b) Explain the concept of entropy and its properties.

(OR)

7. a) Briefly explain the concept of amount of information and its properties.

b) Briefly explain the direct sequence spread spectrum with coherent binary phase

shift keying.

UNIT-IV

8. a) Explain the procedure of Binary cyclic codes with one example.

b) Explain sequential decoding for convolutional codes.

(OR)

9. a) Explain encoding procedure of Linear Block codes.

b) Briefly describe about the Code tree, Trellis and State Diagram for a Covolution

Encoder.
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1. a) Write the elements of digital communication systems

b) Define Baseband transmission

c) List the drawbacks of DM

d) Explain the necessity of a compander.

e) Explain about Binary symmetric channel.

f) Briefly explain about “Spread spectrum”.

g) What is Frequency hopping spread spectrum?

h) Mention the properties of cyclic code

i) What is coherent system? Draw the diagram of coherent system of signal recep-

tion.

j) State the properties of matched filter receiver.

k) Write the advantages of source coding

l) Write about ISI

UNIT-I

2. a) Derive the expression for signal to noise ratio of PCM system.

b) A linear delta modulator is designed to operate on speech signals limited to

3.4 kHz. The Specifications of the modulator are as follows.

Sampling rate=10 f
Nyquist

, Where f
Nyquist

 is the Nyquist rate of the speech

signal, step size =100mV. The modulator is tested with a 1 kHz sinusoidal

signal. Determine the maximum amplitude of this test signal required to avoid

slope over load distortion.

P.T.O
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(OR)

3. a) Explain μ -law and A-law companding techniques in detail.

b) Derive the expression for the signal to noise ratio of matched filter.

UNIT-II

4. a) Explain the Generation and Detection of QPSK Signals with the help of Block

Diagram and mathematical descriptions.

b) Obtain an expression for the probability of error for BPSK and ASK.

(OR)

5. a) Draw and explain the operating principle of ASK Modulator

b) Explain the DPSK modulation technique with the help of a neat sketch.

UNIT-III

6. a) Describe the concept of Ranging using DSSS.

b) A discrete memory less source has an alphabet of five symbols with their prob-

abilities are 0.5,0.15, 0.15, 0.15, 0.05 respectively. Compute the Huffman code for

this source and efficiency of this code.

(OR)

7. a) Explain the role of code division multiple access technique in present generation.

b) An analog signal band limited to 10HKz quantize 8-levels of PCM System with

probability of 1/4,1/5,1/4,1/10,1/20,1/10,1/20 and 1/10 respectively. Find the

entropy and rate of  information.

UNIT-IV

8. a) What are the advantages and disadvantages of cyclic codes? Design an encoder

for the (7,4) binary cyclic code generated by g(x)=1+x+x3 and verify its operation

using the message vector (0101).

b) Write short notes on

i) Error correction and detection code

ii) Automatic Retransmission Query (ARQ) Systems.

(OR)

9. a) Describe the matrix representation of Block codes.

b) Write short notes on

i) Linear Block codes

ii) Convolutional codes
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1. a) Explain quantization noise in PCM.

b) Draw the block diagram of Delta modulation transmitter.

c) Write the properties of measure of information

d) Define the average amount of Information

e) Write two properties of matched filter.

f) What do you mean by Ideal Nyquist channel?

g) Give the equation for probability of error of BFSK.

h) What is differential entropy

i) State Information capacity theorem.

j) Write two properties of mutual information

k) What are the advantages of modified Duo binary signaling?

l) Define channel capacity

m) Cosider a discrete memoryless source with source symbols s
0
, s

1
, s

2
and s

3
 and

the corresponding probabilities are      0 1 2

1 1 1
P s = P s = P s =

4 4 4
, ,  and  3

1
P s =

4

respectively. Calculate the entropy of the source.

n) List two advantages of cyclic codes.

UNIT-I

2. a) Explain about DPCM transmitter in detail.

P.T.O
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b) Explain encoding and decoding operation of pulse code modulation with neat

diagram.

(OR)

3. a) Explain about Duo binary signaling techniques with a neat diagram.

b) Explain Nyquist’s criterion for distortionless base-band binary transmission.

UNIT-II

4. a) Derive the expression for bit error probability of DPSK.

b) Explain the generation and detection of QPSK signals with neat diagrams.

(OR)

5. a) Explain the operation of correlation receiver with a neat diagram.

b) Discuss the generation of coherent BPSK signals with a neat diagram.

UNIT-III

6. a) Write in detail about Mutual information and derive an expression for the average

amount of mutual Information.

b) A source is producing sequences of independent symbols A,B,C,D and E with the

following probabilities
1 1 1 1 1

P(A)= P(B)= P(C)= P(D)= P(E)=
2 6 12 6 12

, , , , . Apply

shannon-Fane coding scheme and find the code words, efficiency and L  of the

coding scheme.

(OR)

7. a) i) Explain the properties of the Entropy.

ii) Briefly explain the discrete memoryless channels.

b) Apply Huffman coding for a source having five symbols with probabilities

1 2 3 4

1 1 1 1
P( )= P( )= P( )= P( )=

4 4 4 8
x , x , x , x  and 5

1
P( )=

8
x . Compute the code words,

find the efficiency and redundancy of coding.

UNIT-IV

8. a) Explain the properties of linear block diodes.

b) Describe the steps involved in maximum likelihood decoding of convolutional

codes.

P.T.O
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9. a) Consider a  (6,3) generator matrix

1 0 0 0 1 1

0 1 0     1 0 1

0 0 1 1 1 0

G

 
 
   
 
 

Find i) all the code vectors of this code, ii) parity check matrix of this code, and

iii) the minimum weight of the code.

b) Explain the properties of cyclic codes in detail.

(OR)
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