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Sixth Semester B.E. Degree Examination, July/August 2022
Digital Communication

Max. Marl<s: 100

Note : Answer un.y Fll/Efull questiorts, cltoosittg Ol\EJfull questionfrom euch module.

d

2

2
,)
j2
=

il
/,
a|. ---

a:-

?a-
*a1 

)

=t
: alr=t
:' ;j'

E.!
-'i'

==,:
IJ
!,

=

;.-
/a--

'-a

=a),
=-l;
J,,

ut:r: \)
=a
.,=

al, "

t=
=a
=l)=:

_ al

a/
=-
Z

=

Module-l
What are thc applications of llilbert transtbrrn'? Provc that a signal g(t) and

transtbnn [ (t) are ofthogonal over the entirc time intcrval (-co , oo).

Forabinarysequence0 I 0000000 I 0 I I construct :

i) RZ Bipolar lbrmat ii) Manchcster fbrrnat iii) II3ZS fbrmat
v) IIDB3 lbmat.

irs I I ilbcrt
(08 NIarks)

iv) 86Z3 fbmrat
(0tt llarks)

( l0 \'Iarl<s)
(10 \Iarks)

l)cllnc Prc-envelope of a real valued srgnal. Given a band pass signal S(t), skctch thc

arnplitr-rdc spectra of signal 51t), l'rc-cnve lope S.(t) and Cornplex envelope S 1t1. (04 Nlarks)

OR
l::xprcss l]andpass signal S(t) in canclnical fbrnr. Also cxplain the scheme 1'or deriving thc in-
phase and qr"radrature conrponcnts of the band pass signal S(t). (()tl \Iarks)

b. Derive the exllression for the complex lor,v pass reirresentation ol'band pass systcms
(0tl \'Iarks)
(04 NIarks)

ti.

N'lodule-2
a. l:.xplain tlre geometric representation ol'set ol-M energy signals as linear cornbination of N

orthononnal basrs ll:nctions. Illr-rstrate fbr the case N :2 and M :3 wrth noccssary diagrarns

Write a nole on IIDUN sirinalins

and expressions.
Explain the Corrclation rece iver using product integrator and nratchcd tllter.

and all thc correlator outputs X, . .i: 1,2

thc adclitive noisc proccss W(t).

OR
a. [Jsing the Gram * Schmidt Orrhogonalization procedure, ftnd a set of orthonon'nal basis

functions to rcpresent the three srgnals Sr(t), S2(t) and S:(t) shown in Fig. Q4(a). Also
express each of thesc signals in tcrnrs of the sct of basis functions (12 NIarks)

Irig Qa(a)
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Show that fbr a noisy, input, the nrean value ol-the.j'r'correlator output X, dcpcnds only on S1,

N have a variance equal to the PSD N,r, ol-

5,[+)
s2.t*)

I ol'2

(08 Ilarks)



Nlodule-3
Dcrivc the expression fbr error probability oibinary PSK using cohcrctrt dctcctiotr.

Irxltlain the generation and optinturn detection of differential phasc shili kcyirrg,

bbck diagrarr,.
A binary data is transurittcd

noise at thc recciver is l0 r0

ilvcrage probability o f' crror
banchvidth'l (Civen er{-(2 6)

Witlr a ncat block diagraln.
keying technique.

olr
Iror a binarirdata scquencc {d,,} -tliven by I I 1 0 1 0 0 l. Dctcnttittc the

Lransnritted scqucnce, reccivcd scqucnce and the dccttdcd scquencc.

Drarv and explain the time - domain and fiequency dttntaitt of'dr-ro -

l ttEc6 r

(06 )lart<s)
r,'' i1h ncat
(0tl )larlis)

over a uricrowal,e link at a rate of 10" bits/scc and thc t'}SI) of'

\\attS llz. l:ltrd tltc arcragC carriCr pO\vCI retlitirctl t() lllllilltllill ;lll

I'. < 10-r lirr coherent binary IrSK. What is thc rcqtrirccl charrtrci
: 0 9!)98) (06 )larhs)

oR
e xplain the non - cohcrent detcction of binary 1r'cclLrcrrcv shift

(0t'l \larlis)

b

C

In a l-SK system, lbllowrng data are obscrved.-l'ranstnittccl binary clata ratc 2..5 x 10"

bits/second PSD of zcro nlean AWGN = l0-:'r WattsiFlz. AlriplitLrde of rcccivcd signal itr {hc

;rbsence of noisc : lprV. L)etcrrnine thc average probabilitv of'symbol crr'()r'assr.rrrrinr

coherent detection. (Given crl'(2..5):0 99959) (0tl llarlis)
What is the advantage of M - ar_v- (]ANI over M - ar1, PSK systerr? Obtain thc constcllittion
of QAM for M:4 and dralv signal space diagrant. (0'l llarlis)

Module-4
With a neat block diagram, explain thc digital PAM techniclue lhrough bancl linritcti lrasc

band channels Also obtain the expression {br inter symbol rnterlbrence. (0tt }larl<s)

State and provc NyqLrist condition fttr zero ISI. (0tl \larl<s)

With neat diagram and rclcvant expression, exirlarn the concept ol'adaptive cclualizittion.
(0.1 llarlis)

prccodccl scclucncc"
(06 )larl<s)

brnary and nrotiil'icti
(0tl llarlis)

to eye ciiagrarn anrl its
(06 )larks)

a

b

c.

duo binary sigrral.
With neat diagram, explairr the timing leatures pertalning
intcrprclatiorr lbr hasc band hrnary data tritttstttission systutt.

N{odule-5
E,xplain the rrodel of a Spread Spectrunr digital Cornrnunicatiolt systcrx. (0tt ]larks)
Explain the efi'ect of disprcading on a narro\\/ band intcrlbrence in Direct Scclr"tcncc Sprcatl

Spectrunr Systen'r (DSSS). A DSSS signal is clcsigned to have thc porvcr ratict t't,r/r. rrt lltc

intcnded receivcr is 102. If the dcsired ll,X, : l0lbr accciltablc pcrformanc.,l.rc,',''.,,,,. ri,.

rninirnum valuc ol'prrrce ssrng uain (0tt \larks)
What is a PN sequence? lixplain thc gcneration ol'nraximum lcngth (MI-- Scqucncc). \\'hat
are thc propeftres of Mt, sequcnccs'/ (04 \larks)

OR
With a neat blocl< diagranr, explain fiequency Flopped Spread Spectrunt'l'cchniclr-rc. Irxplain
the ternrs Chip rate,.lamming Margrn and Processing gain. (10 )larks)
With a neat block diagrarrr. explairr the CDMA System based on IS - 9-5. (10 \larks)
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