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1 " a) $ketch ft ]rruper g*tt''rie block diagram r:1'a voice commrrnic;rtion sys{enr between arr
orti"roard pilot anrJ an aii' ti;rIIic cc.ntroller, iind brieily explaln the n*eris *ntl
firnctior:ing *f each building block. *f that systeru, 

IS i

i:) I)*fine any {en F*di;rmauee pari}fi}*tersr'inrprirrnents of cligitril canrmrinic,atiou
s.vsteni"

?. a) Iletermin* rvhetlrey th* signal y (r) .. 2x (2r) , 3x (t-3) ..r, 4 is time inyariant or nor.
h) consirier any tw* sig*als iuril co,r*rve thcm Braphir:;:ily.

3' Otrir'* tltc time dnrna.in anrJ ii:equency riomain expressiuns of IISB-FC r,vav* nf a ciouble-
i*r:r* (singie messil[xe-tw* +i.rrri*rs) AM. ancl drau, their line specti:ums.

4. Bv assruuing suilal:ii: bit *til.samn, i}*nron*trate irou, I.l}j:jj ancl Bgns lifir: slrcoders w*rk.
5' fir:norats a haxircing **c1e fbr 10101100 using even parities, ancl clouronstrat,* irgrv it

cor"le{:t$ ri singi* bit *r:.lrr.

{r. Explain the mor-1"r1*tiou sphenrc al'hzisl( rvith appr*priate exanipi*.
?" l)*ririe the *xpl'essir:rl f'or the imtrl.lise rcsponsc of a mati:h*r1 filrer {-r.u. *, AW{iN r.luxurel.

I' Bncoric "lll '* .[]J ix(r)l2rlt" using r.r*ig,htsal]lilfrman cn*ocler;urclcalculats ei"]tropy.

9. \\1Lite short rurIes *rn: (r\itr,'llirec)

a) 'l'1 and Hi l."lierarr,ll5,1ru*0, in trllephony
h) fnivl rrs l'DS1[
c) "l'rellis eiiagrnnr r.vith exan:ple
rI) i)$$ of rvhits r:*isr-:

e) I'lilhe* transfbrnr

r5r
L. 

'

i6t

lril

roi
I () I

lfil

iij
l7t

Is:l

l(,) I
t_'.i

['1;< i I

*:l x

ffx*m.
' $'n!l M*rkx r

f'rogrnm.rme Bf;t Fsss ptr*rkr :]2
"ear / I'art trI1 i 'I'iilre 3 hrs.

,Se1$lee{, ; Commy nj galign $3;sre1pv' {lrsndir}st*i i;tt-,; ;"€;{tl{i;,e,il ii:, gfi:o tltijir ano-v,ers itt tl,teir ovynd At*ttWt4{#ql;eslir-rru,v.

'/ l{'lte Jigures in the rn*rgirz i.ndixtte .f,fll.d-flf}{lky'' .,{ssr.i*rc "wtil*ltl* rktta if net{r"{,!,#i}r



Exa

TRIBHUVAN TINIVERSITY

OF ENCINEERING

ination Control Division
2082 Kartik

Exam.
Level r BE

"-i-.--.*
Programme iBE

, FuIl Marks 80

BEI i Pass Mnrks 32
YearlPart :mlii i Time 3 hrs.

- Communication (sx
[e1are required to give their answers in their orrrn words as far as practicable.
Ail questions.

and performance parameters.

3. T, ing examples of any

fi&res in the margin indicate {ttLfufarks.
ame suitable data if necessary,

ibe the functional digital communication system working in a half-duplex mode and
|st it with an analog communication system. Mention all the communication

tle. power spectral densrty function and express its relation with the
llation function. Chesk whether{r)=log{r(f)1 is a iinear or non-linear system. [S+s]

[5+3]

two signals, derive auto-correlation, cross-conelation and

[3+3+3]

t6l

t21

4. a)

b)

a)

b)

c)
d)
e)

volution graphically.

Draw the timing diagram of unipolar RZ, polar NRZ, AMI and Bgzs for a binary
sequence of l0l 100001000000000.

Discuss the limitations of $hannon Hertley channel capacrty flreorem.

the expression of a double-tone AM and dr*w its line spectrums.. Consider a
lal signal m(t) = r{ cosco*f applied to a delta modulator *itt rtrp size A. Sno*

the slope overload distortion will oecur it= # {s+3I
suitable examples, introduce how CRC-3 aud LBC work to correct a single bit e*or. [S+sJ

ck whether the received code word 110111 as has error or not7. Encode,.Rain Rain
]9 Spain" using Sharuron-Fano encoder and calculate the transmission efficiency.
the codeword if the mcssege is received as ..Rajn Rain oo 6o spain, 

-^-'f7+z+31

ite short notes/solutions on: (Any Three)
[3XsJConstellation diagram of a 32-eAM

Impulse response of a matched filter for an AWGN channel

{ 0,a) polynomial cyclic Harnming code given by g(x) = 1 * x * x3
Single bit effior correction using Viterbi decsder
Packet switching vs mes$age switching

***
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{
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2.

3.

1. Sketch and describe the fturctional digital communioation system Working in a duplex
mode and contrast it with an analog communication system. Mention its irnfairments and
performance parameters.

I)etermine whether the following signals are:
a) y(t) = Ztzx(t) + 3t x(t - 4) linear or not
b) y(t) = xz(t) + x(t* 2) causal ornot

Derive auto-correlation, cross-correlation and convolution of the following two
graphically:

and B8ZS, arld compare their bandwidths.

5. Derive the exBression for figur-e of merit for the SSB teaeiver. Define an
constellation diagram of a 32-QAM.

6. A (6, 3) error control code has the following parity check matrix.

22

"r[
4. Consider that the bit sequence 100000000001101 is to be transmitted. Draw the resulting

waveform if the sequence is transmitted using Polar RZ, Differential Manchester, HDB3

Is+31

[4+4]

signals

[3+3+3]

tl0I
efficient

[5+3]

l2+4+41

[roltoolH=ll 1 0 0 1 0l
[olrooll

a) Determine the generator matuix G
b) Generate a codeword for message 110

c) Check whether the received eode word I,10111 -a-s has error or not.

7. Encode 'lEngineer Ko Betha Arulai Ke Thaha- usi.ug Hufftmn Errcoder and salc-ulato tle
transrqission e{lficiency. Find the codeword if the message is received as "Engineer Ko
BethaKe Ke", ln+2+3J

8. IVriteshort nstes on: (AnlrTlree) t3x5l
a) I{ilberttran$form
b) Tl and El hierarchy used intelephony
c) Pre-Emphasis and De-Emphasis
d) Trellis diagam of a message 1010 using atArute 3-state memory block convolutional

encoder
e) FDM vs TDM

**{.
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'/ candidates are'required to give their answers intheir own words as far rr r;r**."-----"/ Attempt {llquestions.

y' Assume suitable data if necessary.

l. Define BW, SN& SeNR, BER, ISI parameters.

2. a) Ferform convolution of the following signals, by graphical method.
tsl

t6l
(ii)(i) n'(4

I

.\'2( /)

I

0t
b) construct the signal flow diagram ofthe system described by the following equation.

y(t)+2JvG)dt+3IIy(t)dtdt=aJx(t)dt+5IJx(t)dtdt.

3' Encode 100100000il r using Unipolar RZ, AMI and HDB3 coding schemes.
4. a) Prepare a constellation diagram of 32-eAM

b) Illustrate MSK signal for a message of l0I1010.
5' Yie 4:ltlp.of lecessary mathematical expressions of Bandwidth and ModulationIndex, dififlerentiate betweelAM and FM. 

- ---r---v-v

6' with the help ofneat circuit diagrarn, explain ft. opr*ion of the square laru detector.
7' With suitable asstrnption for a code word of c(7,4),demonstate how Hamming code

8' With a suitable .yryI. of input b1t stream show state Diagram, code Tree and TrellisDiagraru. Demonstrate howa convolutionar il;;;;ts a single eror.
9. Encode phoola KoThunga Bahera G-ayo Ganga Ko panima, ;;*;n;n_Fanocodingtechnique and carcurate th! transmirri""Lm.i'.'rrl." ^ "

10. Write short notes on: (Any Three)

a) Hilbert tansform and its properties
b) Deltarnodulation
c) TI vs El hierarchy
d) Band limited white noise vs thermal noise
e) Multiplexing vs multiple access

141

l6I

141

lsI

t6I

t6l

t8l

[6+4J

[6+2I

[3x4]

rt **
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Time 3
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;;;;;;;f;lf;i;;';ffiiff,#*trtr* ; ;;;;** -/ Attempt All questions.

'/ Thefigures in the margin indicate Full Marks.
/ Assuru.e suitable data if necessary.

i" Drawthe generic block diagram of Analog communication system for half- duplex mode.
Explain the need and disadvantages of modulation. [3+S]

2. Define energy and power signals with example. Write the properties of LTI system. L4+41

3. Calculate the percentage of power saved in: (i) DSB-SC (ii) SSB-SC as compared to
standard AM if the modulation depth is 60%. Describe QAM modulation and prepare
constallation diagram of 16-QAM. [2+2+41 r

4. Explain the aim of line coding. Engodq "Ml lul*g Pani Mero Desh Bachi Rahos" using
Shannon-Fano codes and calculate its efficiency. tl6l

5. Why is non-uniform quantization required? Show that for a voice transmission, the basic
dataruteusing PCM is 64 kbps. [3+3+4]
State and explain Shannon-Hartley channel capacrty theorern with its implications.
Represent 100111010 using Unipolar RZ, Bipolar NRZ, Manchester and AMI encoding

tsqhqrqgq, Jt.qf
Explain Pre-amphasis and De-amphasis. [4+41

Briefly explain fitter and. oscillator reluirement in Frequency Division Multiplexing
(FDlv$.Cornpare packet switching and message switching 14+41

Consfuct a (7,4) binary CRC using a generator polynomial g(x) = x3 + x2 + t with data
Vector (1011). Demonstrate how CRC-4 detects two burst elrors. [5+5]

***
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8.

9.
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,/ Candidates are required to give their answers in their own words as far as practicable'

'/ Attempt All questiotts.

'/ Thefi'gures in the margin indicate Full,Marks
./ Assume suitable data if necessary'

1. Wfrut is communication system? Explain the irnportance of transducers, modulators and

channel in nndo! co*m*icution systern with neat and clean diagram' 12+61

Z. What is distortionless transmission? Differentiate energy and power signal. Describe the

impulse response of LPF.

3. What is autocorrelation and cross correlation of a signal? Explain and derive

spectrum density function of a signal'

4. What is conventional amplitude modulation? Explain the ring modulator for the

generation of double side band amplitude moduiation with neat and cleardiagram. 12+61

5, Calculate the power saving for double side band AM signat and single side band AM
rsignal for percentage modulation of 60%'

6. What is superheterodyne AM receiver? Explain flre coherent detection and phase error

effect of DSB AM. 12+41

7. what is PLL? Explain the generation of Narrow Band FM using Arm{rong mgt!rcd' -
whyamplitude1imi{erisused.inlirnifefdisciiminato}methoC1?-

g. Differentiate NBFM and WBFM? Explain the functioning of stereo encoder and decoder

in commercial Flvl with clear diagram. [3+5]

g. A modulated signal is given by s(t) = 40 cos (100.1 x 106 * 2nt+ 10sin (15 x 103 x Znt)).

Determine (i) piactical barrdwidth (ii) frequency sensitivity (iii) frequency deviation and

d) modulationlndex. t8l

10, Explain the FDM telephone hierarchy. Describe the filter and oscillator reQuirernent in

FDM. [3+3]

11. Write short notes on: l2x4)

a) ASK PSK and FSK
b) Properties of Bessel function

,e**

[2+3+3]

power

L2+41

t6l
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S wbj *c! : ; Co:rinmunication S1.'stgms ( E!: f s 5.)

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.

2.

J.

t?+El

[3+3]

indices. t5l

4.

5.

6.

7.

s(t):50cos(2r106t+60o) -tr5cos(22r106t -60") + 20sin (4nIOat- 190.)+sin (2n10at+1g0"). 13l

r n1
I.*J

t4l

fttl

{.6 12)

i6l

i4l

t2+6+2)

TDM PCM

12+41

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

*rh *

o,

I&rucE
I-@EI,

':...,,,.' ::,,',:''Rgsutai: . .,:'.,

Level

YearlPart III/n 'Time 3 hrs.



TR.IBHUVAN LTNIVERSITY

INSTITU:TE OF ENGINEERING

Examination Control Division
2079 Chaitra

BE

BF,I Pass Marks 32 I

Swbject;, Clommunica.tion Systems ( EX 656)

,/ 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

l,- 

- -lBWffi,ful

[}ffi&&ffisi
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

***

Exam.

Level

YearlPart IIIIII Time 3hrs.



TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

Examination Control Division
2078 Chaitra

Coppunication Sys lerns (EX_ 6 5 6)

'/ 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.

9"
L2+41

tsl

[3+21
10.

[2+s.J


