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Candidates are required to give their answers in their own
Attempt 4ll questions.
Thefigures in the margin indicate {w4lWarks.
Assume suitable clata if necessary.

Determine w-hether the following signals are

a) y(t ): *'(t) linear or not.

b) y{t): y(r4) + x(t'4) time invariant or not

a) Derive the expression of double-tone AM, and define BW and mociulation
b) For the given modulated signal draw line spectrums.

1' With a suitabie exampie explain Shannon-Hartiey channel capacity theorem. Deterrnine
whether the given signal x(f) = e-ztw(t) is a power or an energy signal.
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s(t):50cos(2r106t+60o) -tr5cos(22r106t -60") + 20sin (4nIOat- 190.)+sin (2n10at+1g0"). 13l
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TDM PCM
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a) Explain the Armstrong's method fbr Frequency Modulation.

b) why do we need pre-emphasis and de-emphasis circuits in FM? Explain.

Encode ihie message "Mississippi is missing" using weighted Huffman code and calculate
transrnission effi ciency.

Explain the Delta and Adoptive Delta Modulations encoders and decoders with their
derivations and diagram. List out their merits and demerits.

a) Represent the given binary sequenoel10011000001 in unipolar RZ, Manchester and
HDB3 encoders.

bi Explain the modulation schome for MSK with appropriate example.

Define optimum detector and find the impulse response of optirnum dstector in the
presence of additive white noise.Briefly explain llilbert Transform.

9. what is the signif,rcance of cr:nstellation diagram? compare E1 and r1
hierarchy.

i0. Detentrine the encoded sequence for the following input message

(Irp, tn1, 1112, 1n3, mq) = (1 0 0 I 1) using convolutioflal encoder having shift registers with
three flip flops. Draw state and trellis diagrams. tSl
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,/ Ciandidates are required to give their ansu,'ers in their or,r,n rvords as firr as practicable.
/ Attempr All quesiiotts.

"/ The figure*- in {he margin indicate Full bXsrks,

"/ Assume suitalslc dcttn i/ neces'\drv
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1" What are the reas<lns fbr modulation? Write the advantages of digital communication ovcr

analog communication. Sketch a generic block ciiagram o{'a tligital commuuication for
tull-ciupiex mode. [2+3+5]

2. Represent Unit step signai in terms of Signuin litnction. A1so. determine whether a Unit
step signal is energy or power type or neither of the two. [4+4]

3. L)erive thr: erpression for double tone Am" Hou.,DSB is di{terent from SSB signal? L6+2)

4. \L'hat is 1he aim of source codingT Llncode "Kun N4andir l\4a Janchhau Yatri" using

Fluffman cor.les and finds its efTicienc-v. [101

5. Compare Pulse Code k{odulation (PCN4), l)ifferential Pulse Code lvlodulation (DPCM)

and l)elta Morlulation. Find the Signal to Qi.rantization Noise ratio (SQNR) of Pulse []ode

Modulation (PCM). [3+s]

6. Given the binar_v sequence 1101010111 represent in UnipolarP.Z, Bipoiar NRZ, Polar

NRZ and lV{alchester encoders. Expiain communication impairments wiih examples. 16 r-2]

7 . Wrat do liou lnean by optimurn detector? Show that the inrpuise response of the matched

filter is reverse delayed',,ersion of the input signal. f2+6]

8. Cornpare TD\I anil FD\1. Shori iitat ior ioice applicatiL-,n C'c,ttlpare F'1 and T1

hierarchies. t3 -2-51

g. Differentiate error-derection and errol-corection. Desigrr a convoiutional encoder having

code-rate of i/r. Aiso. draw the cocle-tree and trellis dia.gram for the same assuming any

three-trit input. ' 12+4+47
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'/ Candidates are required to give their answers in their own words as far as practicable./ Attempt AII queslions.

1.

Thefigures in the margin indicate Fuil Marks.
Assume suitable data if necessary.

Differentiate among noise, interference and distortion.

a) 
},:li* BSPSK modulation technique with its retevanr diagram anci signal space
uragram.

b) Differentiate between FDMA anti l-DI\,IA. f)raw'I1 and E1 telephone hierarchy.
Why convolution coder is better than biock coder? Determine sy.stematic and non-systematic code vector for a {7"4') qrclic hamming code for message vector {1011} withgenerator matrix g(x):l tX+X3.

tsl2' Describe Hilberl T'ransformation and its properties. compute the energv and power ofunit step signal.
[2+s]3' List out any three prciperties olautocorrelation(AC) liurction. I{ention the autocorrelationfunction of rv,hite noise. ^-'4lrvr*rrv ( 
[3+5]4' a) \\hy sSB modulation scheme is prefbred over nSB. DsB-sc modulation schemes?

The totai content of an AM signal is 1000r,r'. Determine the porver r,,Jrg tralsmittedif calrier frequertc;r and at each sideband rvhen moclulation p.t..rrt"g.ls i00%. [2+3]b) Explain QA['{ rnodulation and denrodLr]ation u ith its required diagrarn, t5l5' What is the relation betn'een psdf and Autocon'elation function? Explain the Stereo FMencoder and clecoder lr,.ith spectral diagrarn. 
[3+7]5' Explain the aperture effect cluring flat-toppeci sampling. Illustrate, the DFCM scheme thatovel'comes the disadvantages of PCNI. A delta modulator sy.stem is designedto operate at5 times the hlyquist rate ior a sisr:al iraving a bandrvidth equal to Irirr, bandwidth.

Calculate the tnaximum arnplitude of aZkHi sinusoi,Jal for u,hich the delta modulatr:r
does not have siope overloacr. i-he given step size is 250 mr," 

[2-r-3-r4l7. Represent i001 I 1010 using follorving encoders. r)+)+).+")l
a) Polar I{Z b) Bipolar NRZ c) AMI d) Manchester

Describe Hilberl T'ransformation and its properties. compute the energv and power ofunit step signal.

8' What are the significances of multilevel modulation? Explain epSK with itstransformation as well as a receiver block diagrarn.
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