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Fifth Semester B.E. Degree Examina

Time: 3 hrs.

Derive the expression for
detection.

b. An FSK system transmits
transmission, AWGN
added to the signal.
Determine the

b. State and prove Nyquist condition for zero'ISI.
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B.E. Degree Examinatjon, iec.2023 / J an.2024
Digital Gommuniedtion
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Note: Answer any FIVE full questions, cffihosrilig ONE full question{,6o1lt each module.

218C51

Max. Marks: 100

(10 Marks)
(10 Marks)
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Module-1
e'1ffibability of binary 

ffirrnit 
keying "'**,oi'Jllilj

iafy data at the rate of 2 x 100 bit per sec. During the^ source of
iflmean and two sidedpower spectral density 10-20WHz is
mplitude of receivgd';1ryave for digit 1 or 0 is I microvolt.,,,.i#&l'- -^o^- ^

ility of symbol erroi'adsuming non-coherent detection.
..,_, .:

pddf M-ary PSK.c. Explain the concept of M-ary PSK. (06 Marks)

il'u,-
.,.i1- ":- OR-

2 a. With a nFa ck diagram, explain"qr,,9fl{coherent detection of binary FSK technique.

,,,,. 
,,,. li; jr:t;::l1u!11*' 

.:i, -:i,: (08 MafkS)

b. Binary&ta is transmitted over#-rriGN channel using BPSK at arate of lMbps. It is desired

to have average probability orf €iror p. s 10a.,Nois_e PSD = l}-l2Wllirz.Determine the
average carrier power reqrtipd at receiver urpu!,,if ihe dbtector is of Cdhdrent type. [Assume
erfc (3.5) = 0.000251. (06 Marks)

c. Explain the generationtd{ffi"betection of DPSKwith neat block diagrain. (06 Marks)

:.:.. "'i: Jtt'i'* :'

***.*i' Vod'!rl'b-2 '***'3 a. Explain the gegig.netric representatidi[of set of in eneffi';'signals as combination of N
orthonormalmiB function. Illustdpt&Ihe case of N 12 ahd M = 3 with necesru.y.9^ilgru1:
and exprepsidns. ft*, "'"''' ^rliir*x,r,r (08 Marks)

b. Explain$hecorrelation receivefiil$lhg coherent detbefion. (06 Marks)

c. Explain,ihe design of band=lldiied signals with conffoller ISl-partial response signal.

,::::: . t ,,,,,=,1,,..,,,," 
(06Marks)
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A,r-.i*Using Gram-scffiflffithogonalization,prbcedure find the set of orthonormal basis function
to represent the'i$ilitrals sr(t), s2(t)-and s3(t) as shown in Fig.Q. (a). Also express each of
these signals'"ihtdrms of set of bad"l$ffihction.

iilluqi,i,,,, '* Sstl
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Fig.Q.a(a)
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Module-3
Explain the model of spread spectrum digital communic=ffin system.

With a neat block diagram, explain the CDMA systel$o"d$d%n IS-95.

*" ; 
**

OR .r'tl* '::::

6 a. Explain the frequency hopped spread spectruih technique with neat transmitter and receiver

block diagram. ir:'r '' 'r,,, (08 Mark9

b. The SNR required at the detector t${li..4 ieve reliable communication .in I ?!iS
communication system is 13dB. tf tnet,itiMference to signal powdd5t the receiver is 20dB.

5a.
b.

7a.

21EC51

(10 Marks)
(10 Marks)

(04 Marks)
(08 Marks)

llDetermine the processing gain requiii. - . ,,: .

Write a note on application of DStpp'iiil spectrum systems. ..

;,==ti 
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'*ilq=''J Module-4 ..,,!:, 

'"i''r'

Define the following with,resffbt to information theor",y:

i) Self informatton _ 
, 

.,.i-1;:'

iii) Source effieiency ,,, r'

iv) Rate of in,f:o.rrirjition. ,*,*** (08 Marks)

b. Construct blnaiy code for the following$$S,Hf€e using Shannon's binary encoding procedure'

S = {sr, tr,.,fiJ,"qo, ss} p = {0.4,0.25,0.15;t',''12, 0.08}. (08 Marks)

c. Explairkth es of methods of control{ing emor. (04 Marks)

"t..r:=:::=*u i , 
OR ._...':.:t 

," 
i

8 a. Six messages symbols with probability of 0.4,02,;0.2,_0.1,-0.07,0:0,$u.construct a binary

code by using Shannoa,ffi#.gno encoding prot$ffiur$. Also deteffi:code efficiency and

b. A source produces 5 sftbols with probabi-litte*'bf 0.1, 0.3, 0.4, 0:t2 and 0.08.

il) Determinery'fficiency and redupa,glahey of the code :::r:.:i:=' :'-

iii) Draw coder-hee. " 
(10 Marks)

'"rlll$si

::::,niir1ii i Module-S q.,.=,, "''j [i , ,l
lr 1 ol

a. A('1, )linearblockcodetiivingpartlymatrix O=l ; ; ;l
Lo I r]

i) Find alt,possible code vector fu,ii) Draw the encoding circuit
iil) Dra$-lbdsyndrome circuif.- ,., ,^\ ,,\ (10 Marks)

b. A (3, 1, 2)'S8hvolutional cpdewith ttu : (110), g(2) = (101) and g(:) : (111).
i) Draw the encoder,blo,t& diagram.
ii) Find the generatOf trix.
ii, Find the code,woid for information sequence (11101) using transform domain

approach. ,,,, d' (10 Marks)
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OR
For a (2,1, 4) convolutional encoder as shown in Fig.

21ECs1

(10 Marks)

dqqe y'
Find the codeward coo.6po-nddig
transform domain aepffi

M:$
A, (2, l, 2) binarymnviilutional tA, (2, l, 2) binaryry&dlutional encoder as shoyvn ur Fig.Q.lO(b). Draw the state table, state

transition table*fuffiiagram and correspffi!*Erg code tree, for the message l0l l l. Find the

encoded sequeftffi r't**'yencoded sequetft# .r"-- '10

,'*'r-* *,d"'''4o.e*h': ft*@ t-+lffiffir%Y
,{*ii}*#:}
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