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B.E DEGREE EXAMINATIONS: MAY 2018
(Regulation 2015)
Sixth Semester
ELECTRONICSAND COMMUNICATION ENGINEERING
U15ECT601 Digital Communication

COURSE OUTCOMES

CO1: Demonstrate digital pulse modulation techniques) (K3
CO2: Examine interference effects in band limited comimation systems (K4).
CO3: Analyze detection and estimation techniques use¢lemeceiver (K4).
CO4: Compare the performance of various digital modatatechniques (K4).
CO5: Describe various synchronization techniques (K2).
CO6: Apply channel coding techniques for data transrois§K3).
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. Match list I with list Il and select the correstswer using the codes given below. CO1 [Kq]
List | ( Format) List Il (PSD)
A. NRZ unipolar 1. Bandwidth 2/Tb
B. NRZ polar 2. Bandwidth 1/Tb
C. NRZ bipolar 3. Dirac delta function
D. Manchester 4. Main lobe of sinc- shaped curve
A B C D
a) iv [ iii i
b) iii v ii [
C) iv [ ii iii
d) iii i ii iV
2. Costas loop exhibits M phase ambiguities ininkerval CO5  [K]
a) (Om) b)  (On/4)
c) (0n/2) d (0.z)
3. Consider the following points with respect to thgitdl modulation techniques. CO4 [K]]

1. Error Probability of BPSK is % erfc gi,)"?

2. Error Probability of coherent BFSK is erfcy(ENo)"/?
3. Error Probability of QPSK is erfc (iN,) */2

4. Error Probability of BPSK is ¥ erfc (sfo)*?
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Which of these statements are correct?

a 1.3 b) 14

c 1,2 d 2,3

Arrange the blocks of decoder in the order ofcpssing CO1 [K{]
1. Decoder

2. Regeneration circuit
3. Reconstruction filter
4. Destination
a) 2-3-1-4 b) 4-1-2-3

c) 2-1-3-4 d) 3-2-1-4

Assertion (A): Nyquist criterion provides a madhfor constructing band limited functions CO2 [K4]
for distortion less basath&ransmission

Reason (R) : The method depends on sampling teévesl signal at midpoints of signaling
intervals.

a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but R s false d) Ais false butRrmue
The number of correctable and detectable eafoadinear block code with dmin =5 are  CO6 [Kj]
a) 44 b) 4,2
c) 24 d 22
Match list | with list Il and select the cortemswer using the codes given below. CO2Z [K]]
List | ( Format) List Il (PSD)
A. BFSK 1. M-any PSK
B. DPSK 2. Non coherent detection
C. MSK 3. Non coherent PSK
D. QPSK 4. Special form of CPFSK
A B C D
a) \Y i ii i
b) ii [\ il |
C) il i v [
d) il [ i iv
Arrange the steps involved in LMS algorithm. Co2  [K]]

1. Update estimate of Kth filter coefficient

2. Compute sample values of estimation error
3. Set all filter coefficients to zero

4. Increment iteration number
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10.

11.
12.
13.

14.

15.
16.
17.
18.
19.
20.

a) 2-3-4-1 b) 1-3-2-4
c) 3214 d)  4-1-2-3

Assertion (A): The syndrome depends only onrgrattern. CO6 [K]

Reason (R) : All error patterns that differ aishby a code word have the same syndrome.
a) Both A and R are Individually true andd) Both A and R are Individually true but

R is the correct explanation of A R is not the correct explanation of A
c) Alistrue but R is false d) Ais false butRrue

Consider the following points with respect &sign requirements of a digital modulation CO4 [K]

scheme.

1.Minimum data rate

2.Minimum probability of symbol error

3.Maximum transmitted power

4. Minimum channel bandwidth

Which of these statements are correct?

a 1.3 b) 24
c 1,2 d 23

PART B (10x 2 =20 Marks)
(Answer not morethan 40 words)
Justify the need for Adaptive Delta Modulation. COo1

Differentiatat-law companding and A-law companding. COo1
A communication channel of bandwidth 75 KHeeiquired to transmit binary data at a rate ¢f02
0.1 Mb/s using raised cosine pulses. Determinedtheff factor a.

Criticize the practical difficulties presentthre ideal solution of nyquist criterion for Co2

distortionless baseband binary transmission.

Draw the block diagram of a correlation receive Cco3
Compare QPSK and BPSK. Co4
Sketch the signal constellation diagram for Mi§ BFSK. Co4
Describe the need for two basic modes of symehation. CO5
Differentiate Linear Block Codes and ConvolotibCodes. CO6

Draw the encoder configuration for a (3,1) adational encoder whose generating vectors CO6
are g(111), g(101),3(100).

[Ks]
[Ks]
[Ks]

(K4l

[Kz]
[Ks]
[Ks]
[K2]
[K2]
[Ks]
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Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)
Q.No. 21 is Compulsory
21. Discuss the operations performed in a 1-binfof DPCM and obtain the maximum COo1l [K]

value of the output signal to noise ratio.

22. (i) For the systematic (7,4) cyclic code wigngrator polynomial g(x)= 1+x®xFind (10) CO6 [Kg]
the codeword for the messagen(1011) and i+ (0001)

CO5 [K

(i) Elaborate symbol synchronization in digitalnemunication system. (4) [z

23. Discuss on Gram-Schmidt Orthogonalization pilace and geometric interpretation of Co3  [Kyj

signals.

24. lllustrate a detailed note on a technique ificlviphase of the carrier takes on one of the  CO4  [K]]

four possible equally spaced values. Also obtaifProbability of error.

25. (i) State the benefits of correlative codingd amake a brief note on duo binar¢l0) CO2 [K]
signaling.
(i) Consider the input binary sequence 1010110@ amnaw the NRZ Bipolar, CO2 [Kyq]
Manchester, NRZ polar and NRZ Unipolar waveforms. (4)

26. A 1/2 rate convolutional code has the following gextors: CO6 [K4]
a=[111], g=[10 1]

(i) Sketch the encoder diagram

2)
(i) Sketch the state diagram 2)
(i) Encode the data 10011 using tree diagram. 3)

(iv) Using Viterbi algorithm decode the received seqeqid,10,11,01,01,01,11) (7)

27. (i) Explain the different types of Quantization apigtain the expression for maximu (10) CO1 [Kj]

signal to quantization noise ratio.

CO5 [K
(i) With neat diagram elaborate how carrier phestmation is done in Costas loop. (4) (<
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