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Sixth Semester B.E. Degree Examination, Dec.2024lJ an.2025

Digital Gommunication

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIYE full question$ choosing ONE fall questlonfrom each module.

Module-l
I a. Define Hilbert transform. What are the applications of Hilbert transform? Prove that a signal

g(t) and its Hilbert transform g(t) are orthogonal over the entire time interval (-oo, oo).

(10 Marks)
b. Derive the expression for the complex low pass representation of band pass system.

(10 Marks)

OR
2 a. Express bandpass signal s(t) in canonical form. Also explain the scheme for deriving the

inphase and quadrafure components of the bandpass signal s(t). (10 Marks)
b. For a binary sequence 0100000001011 construct:

(i) RZ bipolar format (ii) Manchester format (iii) B3ZS format
(iv) 8625 format (v) HDB3 format (10 Marks)

Module-2
3 a. Explain the geometric representation of set of M energy signals as linear combination of N

orthonormal basis functions. Illustrate for the case N :2 and M : 3 with necessary diagrams
and expressions. (10 Marks)
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b. Obtain the maximum likelihood decision:rule for the signal detection problem. (10 Marks)

OR
4 a. Apply Gram-Schmidt procedure to obtain an orthonormal basis for the signals st(t), sz(t) and

s3(t) as shown in Fig.Q4(a). Also express each of these signals interms of the set of basis
functions.

Fig.Qa(a) (10 Marks)
b. Explain the correlation receiver and matched filter receiver with relevant diagrams.

(10 Marks)

Module-3
5 a. Derive the expression for bverage probability of error for FSK using coherent detection.

Explain transmitter and coherent receiver ofISK. (10 Marks)
b. With a neat block diagram, explain the generation and optimum detection of DPSK signals.

(10 Marks)
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a. usrng block diagram, explain the generation and detection of QPSK signal. (10 Marks)

b. Derive the expression foi 
".ro, 

probubility of bina.y P!5 using coherent detection'(06 Marks)

c. what is the advantage of M-ary QAM over M-ary PSK system? obtain the constellation of

QAM for M:4 and draw signal space diagam' (04 Marks)

Module-4
a. State and prove Nyquist condition for zero ISI' 

" 
(ot Marks)

6. Explain the digitai irAM t.un.mission system. Also derive the expression for Intcr Symbol

Interference (tSf . otl Marlis)

c. with neat diagram and relevant expression, explain the concept of adaptive equalization'
(04 Marks)

OR
What is a zero forcing equalizer? With a neat block diagram, explain the operation of linear

transversal filter. - (08 Marks)

Explain the need for precoder in a duobinary signaling. The binary data 001 101001 are

upptl"a to the input of a duobinary system. construct the dr"lo binary codcr output and

"fr."rponaing 
receiver output. Assume that precoder is used. (08 Marks)

Write a note on eye diagram. (04 Marks)

Module-5
Explain the model of a spread spectrum digitalcommunication system' (06 Marks)

Illustrate the working of direct ,"qr"rr"" spread spectrum transmitter and receiver with block

diagram, waveforms and expressions. ^ 
(10 Marks)

What is a pN sequence? What are the properties of maximum length sequences? (04 Marks)

c.

c.

OR
10 a. Explain frequency hop spread spectrum with neat block diagram.

b. Illustrate the GDMA system forward link based on IS-95.

(10 Marks)
(10 Marks)
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