
'ryr..;@*i=i :;. r-::!,E;?!fi-il

Sixth Semester B.E. Degree Examination, Jan./Feb .2021
Digital Gommuh,ibation

Time: 3 hrs. .*'\l' ' fuffi. Marks:loo
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Note: Answer FIVEfull questionsusnli9"ting atleast TWO Aglfifigns,from each part.
j[Be, #'

,;=;-T" PART-A ;

{r,r ; :::ri

I a. With neat block diagrary,,.,9,,4 #in the operation of dffi.tal communication system. Explain
the functioning of eacb.h'Iob..Ii: ,,.:.:::,,.::. . (06 Marks)

b. Explain the term quddUfe sampling of band pasd'=signal with help of spectrum and block
diagram. (08 Marks)

c. A signal x(t) :.fts400nt * 6cos 640nt is,-idi*ally sampled at f, = 500H2. If the sampled

signal is passe,$,,thiiiugh an ideal low pass*ltgr with cut offfrequency f, : 400H2. Find :

i) X(0 ali&.stetch its spectrum

ii) Sampled signal X6(f) and sketchits spectrum
iii) ThCI. rhponents that will appdffiiffihe filter output. .r|q (06 Marks)
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2 a. Derive an expression for maximum signal to quanfization noise ratio ior PCM system that

employs linear quantizatio_n techniques. Whq[ will'be the [SA{]as if'thi destination power
and signal amplitude ard.hd?malized. 

.._ 
.(,ff*1* (08 Marks)

b. With a suitable block dtagram, explain thefu%ning of a PC.lv1gtem. (06 Marks)
c. A PCM system,+ssih,a uniform quantizer followed by a 7:bit bncoder. The bit rate of the

system is equat tooS0 x 106 bits/sec.ijfuat is th" maximu#tfr.sug" bandwidth for which
the system operafes satisfactorily. ii)"betermine SNR,whEn a full load sinusoidal wave is
considerd. -' ,i:i -'fij- (06 Marks)
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3 a. Explain ihe principles of delta modulation, with relevant figures and mathematical
expr.gssibns explain the funotioning of DM transrritter and receiver. (08 Marks)

b. For a binary sequence I 110001 101 10. Draw the waveforms for the following :

i) Digital formats
ii) RZ unipolar

v) Manchfgrtoding. (06 Marks)
c. Obtain an eiftession for the power spectral density ofNRZ polar wave form. (06 Marks)

a. The binary data 001101001 are applied to the input of a duobinary system. Construct the

duobinary coder output and corresponding receiver output assume the precoder is used.
:ri::;:::::,r,,:,,. (04 MafkS)

b. What is an eye;1pah"*f fxptain how it is helpful in understanding the ISI problem.
ai:,r (08 Marks)

c. What is I$I? Derive an expression for Nyquist pulse shaping criteria for distributionless base

b and b inety:::tran smlss lon.
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PART P" ,n, ,.0",""'

Explain with neat block diagram the coherent"ff' '"transmitter and receiver' For a given

il;,y sequence Ot iOlOOO. bru* the signal sgac-&rep.esentation and r-elevant QPSK wave

$1,*.,l, " 't 
(lo Marks)forms' 

,,,,,; F ,-,.*= : (06 Marks)
Explain M-ary modulation techniques'
-olpu." binary PSK and QPSK scheme&iF 04 Marks)

t**il ;:m'{l 1* l, .\.

considerthe signal S1(t), S2(t), $ttLffia S6(t) as given belovs;in'Fig.Q6(a) :
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b. With neat block aiugru$;1-8.3p1ain the principlgpf detection and estimatitn. (05 Marks)

c. With vecto, ,pu"" ?"p.#"Ltion of mess-rg"" *yt"Uols. M :-J;,b.i"ny explain geometric

representation of.ffpsiage vectors. ,' *,** ,L]r4 ',' (05 Marks)
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a. Derive an expression for prob,pbilifr'tf "oo. 
in b4a*v QPSK generation and coherent

detectiq,p",}.,., .=*"1 .i!r,ii (O8Marks)

b. gti"flf-*piainthepropgrtigof;tratchedfilter' ^*,:-, -,--_-_-^, ^+ ^ ^+^ ^1 
(06Marks)

c. A UiriEffiata is transm{eg,,"tlOrng ASK overq AWGN channel at a rate of 2,4 Mbps. The

;.4* ;"rplitude at the'rbcei*iir 2mv."rph;3 ise power spectral receiver is lMV' The

,..;,_]1#;" power spectral dbnsity + = 10-t';'ffiffi2. Find the average probability of enor if the

'" -fl ' k' 
detection i, 

"otretlntl(take 
erfc(51 ;fu iO1. (06 Marks)
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'- Fig.Q6(a) -,..-- ; ,.,.,,;;".,,,,,,

Find an orthonormal basis'{pr'ih"'" 'it of siql?l ulinp Gram-Schdi 'i-' rthogonalization
-^-- ^^l-,-^ .tr+::iL$iii *,':**=: 'il,'{il, '":: (10 MafkS)

a. Explain the$dhciple of dirept sequence spread spectrum communication system. (06 Marks)

b. Wiat is spread spectrum?.Jl(hat is the role of PN code in spread spectrum? (04 Marks)

c. Explain tire properties ofl,imiimum length sequence generated from 3 stage shift resister

with linear feedback.,Wify these properties and determine the period of the given PN

sequence 0101 1 10010f110.
d. Distinguish betrxq, Ulow frequency hopping and fast frequency hopping.

(06 Marks)
(04 Marks)
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