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Subiect: - Propagation and Antenna (EX653)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questtons.
r' Theligures in the margin indicate Full Mailcs.
/ Assume suitable data if necessary.

Derive a relation for the field intensity for the array of two elements isotropic radiators in
various conditions. Show the condition for broad side and end fire array with necessary
diagrams.

Explain any five parameters of antenna.

Compare Yagi antenna with log periodic antenna. Explain the working principle and

design of log-periodic antenna

A parabolic reflector antenna having ant€nna efficiency 857q is designed for 3 GHz
resonant fircquency wittr 2.5 dB waveguide loss. Find out the antenna diameter if effective
isotopic radiated power (EIRP) is calculated 46 dBW and transmitting power is 500 W.

Write down the factors which affect the space *un" .olr**ication. Explain the major
characteristics of MW and SW radio propagation.

With a mattrematical relation of refractive index of ionospheric layer derive a relation of
critical frequency and maximum usable frequency (MUF) of radio waves with necessary

explanation. Consider the earttr is not curved.

How do you get Friis transmission equation and path loss in case of free space wave

propagation?

Explain the working principle and designof (a) Marconi antenna (b) Rhombic antenna.

Explain the constnrction, light propagation mechanism and application of different types

of optical fiber.
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1. Define antenna. Describe the operation of infinitesimal dipole with the help of
mathematical relations and the field pattern. [2+81

2. Explainthefollowingantennaparameters: 12+21

a) Half Power Beamwidth
b) Directivity

3. State the principle of pattern multiplication. Use the principle to obtain a wave pattem for
array of two short dipoles for following cases where (d) = dipole separation and

(a) = current phase difference. [2+3+3]

a) Dipoles aligned perpendicular to the array axis with d = )u12, o = 0
b) Dipoles aligned perpendicular to the array aris with d :7'12, s.= Tt

4. Brplainthe working prineiple of Rhombic antenna. - t4]

5. Derive the relation for flare angle and length of a pyramidal horn antenna. t5I

6. Explain the construction, working principle and design feature of Log Periodic Antenna. [l0]
7. With a neat diagram, explain the designation of radio waves according to the path they

follow during propagation. Also, compare the propagation characteristics for different
radio bands. [4+6]

8. a) Describe knife edge diffraction phenomenon. t5I

b), Explain the effect of space wave propagation on the ground of plane and actual earth. t5I

9. Where are optical fibres most widely used? Explain the various advantages and

disadvantages of optical fibers over metal wire communication. tl0]
10. What is an acceptance angle? Derive and expression to calculate the acceptance angle. 12+71

* tF*
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\-'
1. Explain the characteristics of 

^"12, 

?'" and 1.281, length dipoles where l" is the wavele'ngth
of frequency.

mechanism by wtrich the electric line of forces are detached from the dipole

t6I

t4I

t4I

t6l

tl0I

t8I

the
antenna to form the free $pace waves.

the following anterura parameters; (a) Antenna efficiency (b) Polarization.

antenna arrays and also derive a mathematical expression for the aray of two
isotropic radiators.

ffir* the construction, working principle and design of an Yagi antenna.

fundamentals as well as importance of ground ufia ground systemf,.Explain the
-tj conshrction in vertical monopole antenna.

In case of radio wave propagation define surface, ground reflected, direct and sky waves.
Also, compare the propagation characteristics of different bands of radio frequencies.

Derive an expression for the path loss in case of radio wave propagation.

lrlxplun the advantages and disadvantages of optical fibre communication over the.

'-V metallic wire communication system

10. Explain the dispersion and attenuation properties of an ontic$ fibre.

[4+8I

uzl

u21

t6I
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1. Differentiate between noise and interference. What are the limitations posed by them in
communication system? [3+3]

2. Define linear time invariant system. What is the significance of such system in
communication engineering? 12+31

3. List out any three the properties of autocorrelation function. Mention the autocorrelation
firnction of white noise. [3+3]

4. How is SSB different from conventional full carrier AM? Describe how ring modulator
can be used to generate DSB-SC. [2+5]

5. What is vestigial side band modulation? What is the motivation behind using VSB? Why
is VSB suitable for television fiansmission? 12+2+21

6. The amplitude modulated signal is given by x(t): 50 cos(2n x 106 t) + 15 cos(2n x 106 t)
cos(2zcx l03t)+20cos(2zrx 1061)cos(4rx 102t). 13+2+2!

a) Draw the spectrum.
b) Find the total modulated power.
c) Find the net modulation index.

7. Explain envelope detector. Include in your explanation how the values of capacitor and
resistors be chosen so that the output of detector is the envelope of the signal as its input. t6l

8. How can synchronous demodulator be used to detect DSB-SC wave? Explain
mathematically, the effects of phase error and frequency error in local oscillator while
demodulating DSB-SC [3+3]

9. How is the spectrum of Narrow band FM similar to and different from the spectnrm of
conventional AM? Explain howNBFM is generated by using Armstrong's method. 12+57

10. Explain withle-cpssary. matlpmatical^relations, the d-emodulation of FM wave using non-
synchronous method. - t6l

ll.What are the requirements for a good radio receiver? Explain the operation of a

superheterodyne receiver. [3+51

12. Write short notes on: [5+5]

a) FDM Telephone Hierarchy
b) Distortionless Transmission

***
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I. -g)z Define modulation and explain the reasons for modulation. Compare noise, distortion
and interference. 12+41

b) Differentiate between energy spectral density function and power spectral density
function. Derive the expression of power spectral density function of a arbitqry

[2+61signal z(t) 12+6;

2,f u) Compare various types of AM systems in terms of transmission power and
' transmission bandwidth. Expalin any one method generating DSB-FC AM. 12+41

2 Gven the modulated wave, u(t):[20+2cos3000zrt+10cos6000zrt] cos2rcft
where f":105H2. l2x4l

i) Sketch the spectrurn of the signal
ii) Find power contained in each frequency component
iii) Calculate efficiency
iv) Transmission bandwidth of the system

3. al Derive the expression for SSB wave modulated by a low pass signal m(t).

J)rWtrat is the limitation of square law detector for DSB-AM detection? Explain the

operation of envelope detector with required diagrams and conditions. 12+6)

4. the expression for signal tone modulated FM signal interm of Bessel

t6l

Explain the role of amplitude limiter used in limiter discriminator method. Prove that

PLL can be yse.$ as F\! demodulptor. . , a o t2!61

a) V4rry pre-emphasis and de-emphasis circuits are required in commercial FM
*/broadcasting? Explain the functional block diagram of stereo encoder. [2+4)

b) In an FM system a baseband signal band limited to 10 KHZ modulates 100 MHZ
carrier wave so that the frequency deviation is75KHZ. L4+41

Find:
i) Carrier frequency swing in the FM signal and modulation index
ii) The practical bandwidth of the fm signal

6. Short notes on: (any two)

j)/Distortionless Transmission

-*{ F rcquency Division Multiplexing (FDM)
iii) Superheterodyne Receiver

t**

t6I

).

[2x5]
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r' Candidates are required to give their answers in their own words as far as practicable.
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{ Assume suitable data if necessory.

1. What are the main components of analog communication system? Describe briefly about
each component. Find the tansfer firnction for distortionless system. 12+5+31

2. Define energy and power spectral density functions. Find power spectral density and

average power for the periodic signal defined by g(t) : A cos(2ruf"t+e). [4+6]

3. What do you understand by modulation? Why modulation is needed? Find the time and
frequency domain expressions for standard AM wave for single tone mdssage signal. [2+2+6I

4. An AM wave is represented by Sev(t) : 10 (l+0.8cos 25132.74t) cos (9424777.96t)
volts. [2x5]

Find:

i) Amplitude of all frequency components
ii) Modulation index
iii) Ma:rimum and minimum amplitude of AM wave
iv) Bandwidth of the signal
v) Power spectrum of the modulated signal.

5. Describe how envelope detector can be used for demodulation of standard AM wave.

Explain why DSB-SC and SSB can not be demodulated using envelop detector.

6. Find the time domain expression for signal tone FM modulated wave, in terms of Bessel

coefficients. Derive the expression for estimating practical bandwith of a FM signal.

7. A sinusoidal modulating signal m(t) : 5cos 18849.55t is applied to an FM modulator that
has a frequency sensitivity of 9 I(HzlV. The amplitude of the carrier is 25V and the

frequency is 88.7Mh2. Compute:

i) Peak frequency deviation ii) Modulation index

iii) Frequency swing iv) Carson's bandwidth and

v) Total power delivered in 104 resistor..

8. Describe the principle of frequency division multiplexing (FDM) with its standard

hierarchy in telephony system.
* 'f,1.

[6+4]

l2x5l

14+61

[6+4]

i

I
ti
I
I

i

&



. 45 . 
TRIBHWAN UNIVERSITY' 

+{STITUTE OF ENGINEERING

Examination Control Division
2068 Jestha

Exaru. Back
Level BE Full Marks 80

P.rogramme BCT Pass Marks .32

Year / Part m/II Time 3 hrs

''r'"': :':' i' - Sobig{i-Communication Systems

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.
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1. Draw and explain the functional block diagram of analog communication system.
Define modulation and justifr its use in communications. (4+4+2)

2. Express the single side-band modulated signal in-teruls of the band-lirnited
rnodulaing signal m(t) and its Hilbert fransformation. Briefly discuss filtering
method of generating SSB signal. (6+4)

3. Differentiate between FDM and TDM. Draw spectral details and explain various
stm{ar{ groups of FDM telephone hierachy. (4+6)

4. With exdmples, differentiate between distortion" nois€ and interference. Briefly
explain any four t5rpes of nolse wsrmtered in courmunieadon (6t4)

5: Evaluate the maximum data rate that can be transmitted error free through a
channel witli a bandwidth of I Mhz and a rninimum of 10 dB SNR at the input
of the ctrannel decoder. (10)

6. Define information. Derive the expression for evatuating the average amount of
information contained in a statistically independent long sequence of symbols.

(4+6)
7. Derive the expression for the imputse respoffie of a marched filter for an arbitrary 

,

input sipal z(0. . (10)

8, Write short notes sn:

a) Threshold effect in FM
b) Convolutional coding

(s+s)

*, *,*
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1. What major elements does a communication system ccintains? "Communication over long
distance is impossible without modulation. Modulation- is must to mitigate several
constraints in kansinission. " Justif-y.

2. .Define Band.pass signal and Band, Limited signal with example. Write the properti", of
LTI system

3. Derive the expression'for double side band full carrier amplitude wave where the massage

" contains a: single tone frequency componenJ. Also findflre. expression for riro.dulation
index. j ' :

' ,,. : . ,

4. Determine the percentage power saving of SSB modulated waye for.modulation depth
equal to: (i) l00o/o, and (ii) 50%.

5. Explain the effect of phase and frequency error in local osciliator in demodulating DSB
and SSB using PLL.

6.. Express the sinusoidal angle modulated wave interms of Bessel'function, Jn(F) of first
kind of ordern and argumJnt p.

7 . For the following Armstrong FM transmitter, compute maximum fiequency deviation and

tlre carrier frequency f; iq fi : 200kEIz, f1e = 10.8MH2, Afi :24H2, n1 : 65 and nz : 50.

SweFM(t)

14+41

14+4)

16+21

14+4)

t8l

i8l

i8l

rn(l)

ft' t,
c

Af
c

f,.o

8. Define.white noise with PSDF and auto correlation function. State the properties'of auto

9. Explain any one method of demodulating DPSK signal.
,

10. Write short nstes on:. . *,"-"
a) Filter and oscillator requirerneirt in FDM

14+41

[8]

lZxa.)

NBFM
Irrequctrcy
Multipliur

xn2

Iirequency
Multiplicr

xn1
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e/

Define modulatiod. Explain the reasons for modulation. Draw the funitional '

btock diagrarn of analog comm,rnicatibn system. and briefly explain each block.
(2+4+4>

Derive the equation for Singte Side-Band modglated signal in terms'of Hilbert
Traasformation of modulating signal rh(t). Briefly discuss any one method of
generating SSB signal . (6+4)

, 3.- . ., A.harmonic signal m(t) = 20 tos (2'.2c2000 t), Volt is used to &equency modulate

f , the carrier signal c(t):50 cos (2n 707 t), Volt. Assuming the frequency
sensitivity of the frequency modulator to be 200 HzA/olt, cilculate: (2.5x4:10)

- a) peak frequenei deviatien - ' '

c) bandwidthof rnodulated signal for over 98% of FM power. .' .

d) t';tai rlotiuiaic- signai po..vcr

Define energy spectrum and po',ver spectnrm density functions, Briefly explain
lhe operation qf analog specuum.analyzer. (4+6)

With functional block d.iagrams and spectral detailsrexplain the operation of
slereo encoderand decbder. (5+5)

Define FDM. Explain FDN'I hierarchy used in telephony. (4+6_)

Define unipoiar, polar; bi-pciar, ur:ipolar RZ and Manchester.line codes (5x2: l0)
{

-Write'short notes on: - (5+5)
a) Autooo:zelation functicn an<i its properties
b) Phase Lo5/ed Loop

+q
{

7..
\-/
\/'

***
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(6+4)

(s+s)

ilsstutte nfitrble data d nete.s.rdry.

l. Defin&with exarnples periodic and non-periodic signals. Prove that for a
linear tinre invariant system,.the o.utput is the convolution of the input and
the impulse response of the systenl. - (4+6)

?. . State arrd explain the following properties of Fourier Transform (2x5)
a) Modulation 

:.b) Duality (symmetry)

.3. Define Amplitude Modulation. With blcck riiagram and necessary
' derivations, show that switching modulator can be used to generate Double

Sideband Fuli Carrier AIvI signal. (2+S)

4. Derivb the expression for the. USB - SSB signal in terms of the carrier c(t)
: A. cos (ol.t) and a random band linritad signal nr(t). (i0)

A modulated signal has the expression: (2x5)

Z(t1:5gcos{98,6*i0u*2tct+|5;in(21103x2zrt)}|volts'.'
Deter4rfnq: a) type ofimqdulation; b) f:equelicy deviation, c) frequenc]: ' :"
sensitivity of the modirlator d)'modulaticn index ahd e) power-&liverdd io
a 50 Ohms impedance tJansmitting e.r.t'-:-iia. * --'{ _ -' --l----: ,.: .'

With block diagram *d o.""rrary derivations, prqye that PLL can be used
to demodulated FM signal. . (10)

Derive the expression for power spectral density function (psdf) for a

power type signal. Give thi interpretation.of psdf..

Write notes on: t.

5

6.

l.

I

*+*.. ,t
I

I

I

I

I

BEX
III / II



:

32, . TRIBHLTVANUNIVERSITY
= INSTITUTE OF ENdII.IEERiNG

Exannination Conta'ol Division
2055 Kartik

Exam. Back
Level BE FulI iVtrdrks 80

Programme BEX Pass illarks 32

Year /'Part itr/II Time 3 hrs.

S abj ecr : - Communication Systerns I
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/ Assuine suitable ciata if necessary.

1. Detine energy tlpe and power tlpe signals. Find whether the signal x(t) : Acos2nft is
energy tlpe of power [rpe signal. l+6)

2. Show ho.w can a square iaw modulator be used to generate DSB-A-IM signal, explain with
' neat diagrams. What are the basis characteristics ofDSB-AM? 16+2)

3. Explain the working prin'ciple of the supe? heterodyne AIvI receiver rvi'rh the help of block
diagram. Why standard A.rVI is used ip 4I4 radio broadcasting? l6+2J

4. Show that the output of th€ baiancOd fnotltriatoi isrDS'B-SC mociuiateC wave. Draw DSB- 
I r !'" ''"

5. Horv can you gererate FM wave using Arrrstrong modulator (indirect method)? Expiain
with the help of block diagram. Why pre-emphasis and de-emphasis uefw'orks are used in
FM? L6+?)

6. A mod.ulating signal m(t) :3Cos(2000t) modulates the carrier signal c(t) : gCos(70000t)

to prodrrce the modulated signal s(0 : gCos(70000t + i6 Sin2000t). Calculate: the total
mo<iulated signal power, modulation index, peak frequency deviation and the bandwidth
oinnodulated signal. i2+2+2+?l

7 . Explain stereo FIvI transmitter and receiver with the hetp of bloci< dia-e'ams. If mono FM
. receiver is used to receive the signal from stereo FM h'ansmitter, rv[3i'.v'i11 be the output

ofElf receiver? Explain. L6+21

8. .Er,plain the working principle of Analog spectrum aaalyzer ..,.'ith the help of bloc!
<iiagams t8l

g. Explain ASK and FSK modulators and dbmodulators w'ith the help of bloc!: diagrams.
Can PSK wave be detected using envelope detector? Explair. 16+21

10. $/rite notes on: l4+4)

a) FDM in Telephony
b) Phase Modulation

++*

-ft:
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-.:-.,".i'..",,rr,,eiei|iinthenhigintncticateFulIfuIarks.

Ia Explain how can you class$ systems accdrding to their basic properties. Show that an l
ideat LPF is non-casual; - 1 '.' .: (4+4)' I

b)ExpIainindetai1withaneatfirnctionaIb1ockdiagramofasuperheterod5me:eceiverused'
in a corlmercial stdudard AIVI radio. \\&y Standard Ar\{ is used itr AIVI radio " 

i. broadcasting? . (51?).

- 2a) Show how can a ring modulator.be used to.generate DSB-SC signal egplain widr neat :
. :'' .diagraruis. Whatarethebasic'ehdfactbiistics.of DSB-SC? : '' ' . ' :' r'- ' '€+3)' :. 

i

b) Explain how frequency modul'ated. signals'can be generated by'difect method using a
varactor diode. What are the disadvantages of such amethod? (6+D I

3a) Why do we use shifl keyrrg lsshnique in communication system? Distingu:ish between
ASK FSK and ?SK (3+5)

b) S.!oy how D-sB-AM.qigpal.,.cgg.Qg*{e}p..te3..pfrpg.34.e}f.glo.pp-4-qle.91pl.le.d.Steb,.-E}.ry
envelope detector camot be used to demoduiate DSB-SC wave? (5+3)

4a) Derive a general expression for an energy spectral densrty of an enerry sigual with an
example of an ideal BPF. Ivlentionbasic iroperties of the energv spdcfal de,qsity,. (5+3)

b) A low frequency sipal m(t)=2cos(5000t) modulates the carrier.$gnai c(t)=lgsqt
':' .-- - (1OO,OO0I)toproducethemodulated'signalu(t)=I0cos(100,000t+tOsin5000t). Calcqlate: :'-.''l',,".-'.'

the total modr:Iated slpal power; modulation index; pe.ik frequpncy.deviation; .the
bandwidth ofraodulated signal. (+XZ)-

5a) Qisc'uss a block diagram of an analog commr:nication system- Explain FDVI system with j

neat diagrrms, assuming tlree different Eessage signals are to be transmitted

b) 3ffi:Iffitl can be used to demodutate FM signat with a neat diagram what'J:l,fl)"
basic uses of PLL? (6+2)

I

-rl
I
I
i

I
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Subjed: Economics (C8655)

r' Cmdidat€s are required to give tteir mswrs infuir ow:n urcrds as fu as prmicable.
/ AttenvtAUqtestions-
r' Tfufigqes in tlp tnogin irtdicdc Ffr l.tfq*s-
/ Assrane sattable data if necessary.

l. Scarcity is m errerging issue in engineering field- How does the study of economics help
to e,ngineers in decision making process? Diruss. t5I

2. What is effective and nominal interesc rate? Evaluate FW at the end of l0 years with 8%
interest rale compounded continuously of a cash flow of Rs. 500 at the beginning of each
yearforfirst 5 years- 12+41

3. Initial Investrnent = Rs. 100,000 [6+5+5]
Salvage Value:0
Annual O&M Cost = Rs. 20,000 ,t 

.

t.i- ,

Useful Life:5 years
Annual Benefit: 60,000 at the end offirst year, thereafter decreases by 4,000 each year
for the remaining yeaxs.

a) DrawU/B diagram.
b) Evaluate conventional BCR using PW fomrulation. Take salvagevalue : 10,000.
c) Evaluate Discounted Payback Period. Take standard (cut off) Payback Period:

3 years.

4. Use IRR method to select best project. MARR : l2%. [8+4J

A B C D
Initial Invesbnent I 100 1500 2750 2000
Aonuat Income 500 700 1200 950
Useful Life 4 4 4 4

Salvase Value 254 500 800 1000

MARR l5o/o

Select the best combination if A, B and C are mutually exclusive.

5. Explain about the reasons for replacement of asset. The Annual Equivalent Cost (AEC) of
the defender and challenger are grven in the table below. What is the best replacement
strategy? Use MARR : l2Yo. The planning horizon of the project is 8 years. [4+8J

End of Year (n) I 2 3 4 5 6
(AEC)D s300 5250 5400 5750 6200 6550
(AEC)c 7700 6150 5700 5600 5675 5800

i;j
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6. Wbd arc tb€ sorroes of ri<lr in aginerring projects in Nd A rcal-si# derdE
se* to e€,rmine tre Eost roicat kigH for a nem ofu h:lding witli r# bE

sold after five years- Th rele*at E€t dnrud r€,venues d net rcsale vahrcs ae as giree
bdow. FFql

4 Fl,ocs 5 Floon
First Cost 125.m.0m 200.000,m0
AmualRcmB 19.910.000 37.815.000
NetResaleValue 200.(m.000 3m.m0,000

The &veloper is rmtain about the interest rde i to use but is c€rtain tbd it is i! fu
rmge of 5 to 3Wo. Fq ech hrlding bigb, fi'xr tbe range of values of i fs u,hich rH
hdHfogheigbtis fre ms economid. Draw sensitivity diagram b sryrt youarlscr.

7. An asset hes installed vzlue of 45,m0. S": 0. It is classed as a 5 year foperty- Daemire
approximate MACRS depreciation schedule. Over 6 years it is estimated to gemde
rwenue ofRs. 23,000 per yem with annual operating cost 7300. Required rate of rctum =
15% after tax. Tax rate : 4ff4- Evalrute after ta:< IRR with annual worth method

8. The annual fuel cost rc$dred to op€rate a small solid waste treahent plant ae pojected
to be Rs. 200000 withor$ considering any future inflation- The best estimate indicdes that

the annual inflation free int€[est rate I' will & 6% and the general inflation rate, q wiII be
5%. If the plant has the rernaining useful life of four years, what is the present equivalent
of is fuel costs? Use actual dollar inalysis.

***
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FuIl Marks 80Level
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BCT
BCE,.
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Economics

{

{

_1

Candid.atesar.arFquir€dto.give,their.a4slversintheirownwqrdS.asfar..aspracticdble..
Attemp.i any Five que*ibhi ' , ' .*P: 

.

Thefigurei'ilirmargtn ihdicate Futl Marks. .,..'.,..1. . . :..... . . ,.

a) Differentiate bet'wden.nominal'and effectivb interest? Calculate both nbminal and
effectivq annrral interest if you deposit'now, Rs 1,0q,0bO.a"A you c4n draw Rq 1Q0O .

.'permonthforever. ': :

b) : A.machine:cost Rs 20 million with no salvage value. Rs 8 miltion revenues per year 
.

--:i---:'

6lt

"2.

. ''. can be gained. Given:'useful l:fe:'4 years. Tax rate =.5OYo, MARR :tOYo. Usg

. stdight line'deprecfation method to evaluate (i) PW (ii) IR.R tl9l
a) Explain decision.Eee zinalysis , ' ' :' 't6]

'b)', S'eleict',flie.'tjdbt'pfoject using lflll.niethod. Useful :lifelof,ali projecis are 'i5 y"ot- 
_, ^-MARR:lOyo. . "', .[10]

Particuldrs Proiect A Proiect B Proiect C'
Initidl:inveshnent 7500,000 .5500;000 4000.0Q0
A::nual revenue 960.000 '720.000 600;000
Salvage value 7500,000 5500,000 .4000,000

the

Standard fRs), Aitual fRs)
Production fUnits) 9,000 8.000
DirectLabour (Hours) '1?,000 .60,000
Direct Labour cost CRs.) 756,000 600,000 .

Fixed oterhead cost fRs.) 900,000 810,000
Variable overhead qost Gb.) 684,000 .63d,000

4. a) Explain the methods for assessing risk/uncertainty.

: b) Perform sensitivity analysis ovef a range' of t3Oo/oin (i) initial inyestment (ii) arrnual
. net f,evenue (iii) useful life. .' ' : :

ltili
Initialtrtrstment : Rs. 100.000 Saivaee vatrue : Rs 10,000
'Anrruatbsn€frts,.arjRs 25,000' Anrrual expenses: Rs 3,000
IJe€trdfdife: 10 years MARR : l0Yo

Wtt+t
these

drawbaclsare
drawbacks.

YarrancePerfqrpq

RRof do€smethod?. How , . .i. . .

jlgl: 
: .

'[10]i i'

t6l

6

r . -'-

Dfaw sen.sitivity diagram and interpret the result.
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5. a) Evaluale the m.odifieC B/C ratio.for.the prgblem in Q.4(b).

b) , S9]9ct the best project. Required sfildy pe5rod is 5 years. ,.'

l5l
, [10]

l-

I

I

I

I

t.
I

hi'.,

..b) EvaJuatqERi.MARR=10%oE=g% . - : . -'I ttl
EOY 0 1 2 3 4 5

Cash inflow +40,000 +150,00 +120.000 +800.000 +200,000
Cash 6utflow .-490,000 ,

-80.000 -50,000 -500.000 -200;000 -4oo,ooo
c) What'are the eleme4ts.of cost?

14"41

I

.l
I

7 Write.short notes:@t <t
S ources of uricertainty
Market re..urih ; '

',C'bhtfuiuouscompouadinl' ' , ' ..
Job and process costing
Statistic approach to demand analysis

'l
i

a)

b)
c)
d)

") I

I

t
I

,''""..-...:

I
'1
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I
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t
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i
t'

I

Dr i'eci P ' Prhieor fl

Initi'al Inv estnent CRs, ) 5,00,000 3,50,000
A+rrual net revenue (Rs.) 2.00.000 1.75,000

35,000Salvage valuefRs.) s0.000
Usetut [E fyears) 6 5

MARR 10o/a' ' r0%
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04 TRIBH.WAN.LTNIVERSITVT

INSTITUTE OF ENGINEERING

Examination Q,ontrol Division
2068 Bhadra

Exam. Regular / Back .

Level BE FulI Marks 80:'

Programme BCE, BEL
BEX, BCT . Pass Marks 32:

Year / Part m/il Time 3 hrs.

Subiect: - Engineering Economics

'/ Candidates are required to give their answers in their own words as far as practicable.
,/. Attempt any Five questions.
./ Thefigures in the margin indicate Fail Marks.
'/ Assume suitable data if necessaty.

1. a) "Engineers play the important role in making the economic decision". Do you agree
with this statement?. Discuss.

b) The information given below shows the records of a manufacturing company
coinparing the actual data with the data from the standard cost card. Calculate all the' 
variances. Also indicate the fdvorable and adverse variances.

Production
(Units)

Direct
Material

(Ke.)

Direct
Material
cost (Rs.)

Working
Days

.-_r'1.1:',..,:

Fixed
Overheads
' '' (Rs.)

Variable
overheads

(Rs.)

Standard 10 50 r0000 12 s000 2s000
Actual 8 45 9000 10 6000 20000

t6l

[10]

t8l

t8I

t8l

2. a) Mr. Kumar has inspected his yearly household expenses for the last 10 years. Cost
averages were steady at Rs 100000 per yeax for the first 5 years, but have increased
consistently by Rs 15000 per yeax fo,r each of the last 5 years. Calculate total present
wbrth in yeat zero. LJse gradient formula.

b) Use discounted payback period method to select the best option:

Initial Investnent Aru:ual lircome Usetul Life Salvage ValuE
Option A Rs. 1000000 Rs 15000 10 yrs Rs 20000

Option B Rs 150000 Rs 20000 12 yrs Rs 40000

3. a) Find the IRR of the following cash flow of a project. If MARR :20Yo, comment on
the acceptability of the project. Show investnent balance diagram.

End of'Year Net Cash flow in RS.
0 -20000
1 +8000
2 +17000
3 +19000
4 +18000
5 -10000

b) Tliree'mutually exclusive'hlternatives are. to be compared by the rate of return
and are despribe below. MARR is 10%' Salvage value is 20oA of first cost'

option has the highest IRR and what is it? Recommend the best alternativE.

method
Whicfu

t8l

x Y Z
.,. 'First 

cost, Rs. 70,000 60,000 100,000

Annual.income; Rs. 15000 10000 18000

Economic life. years 8 8 8

4. a) The total purchase price of a tfuee room set furniture is Rs. 50000. However 6fter a

down payment of Rs 10000, two year seriesr'end of monthpayment of 2200 will have

to be made. Detennine the nominal and'effeotive interest rate.
':'

I

[3+3]
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b) Find the acceptability of a project using both types of B/C ration. (Use AW methgd)

':1j... j: lr | 'r' : ::j I: ' . ''

;l).'; a) Select the best project from the following two
method).

(Use Repeatabiligy and PW
t8l

Proiect A' Proiect B
,trnitiial,COSI {fts} ":' i,: ".,.,, j: r,15000or' , :: f$'sQQ$',,:,
Annual Expenses CRs) 35000 31000
Annual Revenues (Rs) 8500 10s00
Salvage Value (Rs) 50000 80000
Usetul Life 6 years 9 years

MARR ts%

.:i:iti,i;+ili'l;r',i':i'. ii,t.1";":' ,: ' .: :'; i

b) Two types of power ccnverters, alpha and beta are under consideration for a specific
application. An economic comparison is to be made at an interest rate of l2o/o and the
following cost estimates have been obtained. Select the best option by calculating
present worth of both the projects if it will be operated for 4 years only.

Alpha Beta
Pwchase price Rs 7s0000 2000000
Annual operatine cost, Rs. 200000 100000
Estimated service life, years 5 9

Salvage value, Rs. 0 400000

6. a) Following table shows the demand of meat when the price is shown in Rs. Make the
hypothesizetl regression equation and Iind the consumption if the price is set to be Rs.
35 per kg.

I

rl

i

-r
I
I

I

I

I

I

t8L
I

I

rul

i
I

I

I

SN Price of meat per kg Consumption in kg
1 25 80
2 38 70
3 28'" 78
4 30 73
5 27 78
6 40 68
7 42 65
8 32 74

I
I

I
b) The purchase of a rental property is being considered in a neighborhood where real

estate prices are increasing rapidly,.The followihg estimates have been developed for
a preliminary before-ta>r analysis :

First
'-io-bt,'Rs

Annual income
-'fr6m rent,Rs. '

Annual
Muintenance. Rs.

Investnent
'PbridA" ''

Resale
t f :i-.:...... r,' . .: ' t-value'

MARR

140000 30000 7500 [, 6 ws 1,50.000 r0%
' Construct sensitivity chart for joint variation .within a t30Yo range of annual income and
iMARR:,:krdigate thi acceptance and rejection zones.

7. Write stort noteJ on: (any four)

' .a) Drawbacks of IRR.qethod 
,

c) Decision ftee analysis
e) Methods of demandanalysis

. , b) Capital recovery cost
d) Declining balance method of depreciation

[10]

I
I

: . . '.t-':,:.
...l! J

I AvL i
L "' '. I

i.r.. rr.+.?o.iii

. .... Year and decreases bY Rg. .

.. I ?....'i. ''.": ,,' i'-'
2000 each Year

Salvage value : Rs. 40000

Annual Benefits : 53000 at the end of first

MARR = l0%

investnent : Rs. 180000

Annual Expenses =
Usetul life :

Rs. 16000
10

***
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INSTITUTE OF ENGINEERING

Examination Control Division
2067 Mangsir.

T

Exam. Back
Marks 80Level

Programme BCE, BEL,
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)L

.Year / Part III/ tI Time 3 hrs.

Economics

t. g{Oefu:re economic. system. lVrite advantages of socialistic econqmy./pz Explain overhead cost and opportunity cost.

y*" follou,ing information has been obtai4ed from the.records of a manufacturing
company using standard costing system.

'/ Candidates are required to give their ansryS!+rn their.own words as fii as practicable.

'/ Thefigurei ifif,e margin indicqte Fult Mart*. '

/ Assume suitabie data if necessary.

I

Find all the variances (Including all its comp.ogepts) '. :

* Mr. Basnet pwchases a car.rvtiich cqst Rs, 20,bO,Q0Ol He pays 40% as dot'n payment.Y Remaining amount rvill be pgid oir instailment basis iind wishes to pay Rs. 25,000 per
month for next five years. \Vhat anrriral interqst tate. u,ill he be paying?. At the end of

. 3rd year, rvhat lump sum amount should he pay to clear all his dues?

lfllfina the value of A and G if i = 10%. A: 3G.-/

li+31

t4l

l8l

I

I
!

I
I

I
I
I

,

i
z.

[4+4]

t8l

8G
A2G

r
r

T

J

0

50000

3. a) .Describe any tra'o drartbacl..s of IRR.

b) Use ERR'me.thod to evaiuate the project with follorving cash florv. MAR-R: €: 109/o.

Year 1
s( 2n'

rrG) d 
r-Jr

a 5" .it1()

CaSh florf -8.00.000 ?,00;000 2,00,000 -i50.000 4,00,000 4.0c.000

e'pieliniiriary estimats. o f a multipuip o se tryOropow ei p rq'ect pro{ric dd' ,1r" 6silQ.rving ..

t4l

t6l

l6l

Gir.e your suggesrion to the govexnment about tire impletuentation of the project.

Take IvIARR'- 8o/o.

:

,
,
I
I
t

't -'

!

-1.l.t:

e'.'.
- 'l

.-*

Estimated Actual
Production Units - 1../ 6Q0

Cement fuass) 3;600;.'1: 5'
'CEmbrrt.Ccist,{Rsi).. ";': '1.. 

'-.' ji..i ...' iti500
'.2i,1'.6;0@r'ji.f:

Skilled Labour (mason) Davs 9002
Skilled Labour (mason) Cost Rs. 300 per day 325perday ,
Fixed Overhead (Rs) .10.000 ' 15,000

Sah,dge
r.alue

I
I

I
!

i

Arrnual
recreational

benefit

'Anrrual
lrrlgEtlon

benefit

A:rnudl bperrtiort itirt oi
and

mainlenance

Initial
Investment

.{nntal.
Porver
sales

50vrs Rs. 40 crore.Rs. I crcre Rs.2 Crore Rs. I.i crbreRs. 50 crore Rs.8 crore
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4. a) Recommend.which one is best out df the following three mutually exclusive projects.
. Study pe{od is 10 yelirs.N4ARR = LT.o/.o.

Proiect A B C
lnitial.Investrnent
Annual Revenues
Anaual cost

$alvage'value
Usetut'iife

5,00,000
1,50,000
25,000

1,00,000
4-'

6,00,000
1,50,000
25,000

1,00,000
6

7,00,000
1,70,000
25,000
70,000'8

Proiect A B C D
Initial Investmeni..
AnnualRevenues
Annual Cost

600
150
40

500
t25
z5

8Q0

175
30

700
r60
35

i8l

I

b) Define capitalized yo.rth. How much mohey should Mr X should deposit now in a '']
r Uank wfriCh glves l2!)o irrterest annually, so that he can'draw:(i).Rs 3000'per month t.

. plus Rs. 20,000 annually and Rs. 50,000 in every five years for iirfinite period. lZ+5)

. 5. a), Explain mutually exclirsive and independent projects. L4] :
\-/ ..L 

r

b)felect the best alternative using incremental IRR rnethods. Useful life is 10 years and '

. v salvage value is}SYo of initial investment. MARR = lTYo. [t2] -i

.f

rj.

>

=';i 
i'

...1.,1

s.

I
!
I

a,\ ;fiYhatrvill be the iupapl ofphange in val]re Of preibnl rvorth.oithe follbwing project if
,#.:cilu:ges occtris i41il'irririlt.i.lvest5nentltri)'"n5i.3fd. 1iil,:ihq'ddrd'a'ri{i1.fit}U;uftrl life t'::; ' ..:

I

I

':;'-' 1

i
I

I

I

1
t
i
I
t

I
;

-1
Ir
l;

'i
!

r'.l I

l'
{'

lr

fi^'"o on the. following data, forecast the dernand of CFL for next fiv'e years. t6l

7. \&'rite short notes on: (any foW)

. . a). Taxation system inNepal:
,b) Methods',.of calculating depreciation
c) f)ecision tree analysis
d) Market Researeh
e) Factors affecting demand

[4xa]

* *,f'n
.tr:i

-']

I

Arurual

l5o/o

Year 2047 Zlt r$ 2009 2010
3.00.000Demand (Nos.) 1.2, 0001,00,000
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Exam. Regular/Back
Level BE .FullMarks 80

Programme
BCE, BEL,
BEX. BCT Pass Marks 32

Year / Part ru/u Time 3 brs.

Economics

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions. . ;,/ Thefigures in the margtn indicate Fult Marlu.,/ Assurte suitable data if necessary.

,/
J/ O Explain ttre terms, socialistic economy and cash flow diagram.

.bW the standard" card, it is obsenred that one unit of product 'X', requires fixed
\z

overhead of 2 hrs at the rate of Rs. 15/hr. During the month of February, 800 units are
produced at the actdal fixed overhead of Rs. 18/hr in 1800 hours. Budgeted fixed
overhead is Rs. 30,000. Perform cost variance analysis.

c) Evaluate both tlpe of B/C ratio.usgrg PW.

Initial cost: Rs. 25 lakh
Salvage value = Rs. 5 lalfr
Useful life: 10 years
Annual benefits = Rs. l0lakh
AnnualO&M:Rs.5lakh
MARR :8o/o

incre, ental analysis or break-even analysis.

the best project uSing, ERR method. MARR :78%o.E:12Yo.

t4l

t6l

tqt ,

141

t8l

t4I

t6l

[10]

v
c cost: Rs. 60 million, Variable cosVunit: Rs. 50,000, Selling price/.unit = Rs.

Find BEP volume. What would be the ef,fect on profit/loss when Sp increases8,000.
by2o%.

3. a) How much mopey should Mr Ram deposit now in a bank so that he and his successor

can draw Rs 5000 bimonthly .for infinite period? Interest rate is 12 Yo per year.

b) Select the best combination of the project where A is independent and B is contingent
on C.

Froiect A B C
hitial Invesffidht' '

Annual Revenues
Annual cost
Usetul life (Yrs.)

40,000
15,000
2,500
I

70,000
20,000
3,500
8

50,000
20000
0
8

4 5Year 0 t 2 3

+35.000 +35.000Proiect A -40,000 -38,000 +35,000 +35,000
ProiectB '-60,000 

" +25:000 +40.000 -50,000 +50,000 +75,000

The Investnent is limited to Rs. 120,000. MARR = 10Yo.
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4. a) Panchakanya has recorded the salep of its products in different years as below.

::,,.-,.:;.;ForgcasJ$resal9sforye.ar202o..,,,.,,.'
,Year

b) Write short notes on any two:

i) Advantages of Payback Period
ii) DepreciationMethods

and Process Costing..

t8l

Pxal I

I

I

I

repeatability and coterrnination assumptions.

Project
Initial

Investment
CNRs.)

Airnual
Revenue
fNRs.)

Annual
Expenses

CNR.s.)

Salvage
Value

N MARR

P 5000 3000 2000 1000 8 year L2%
o 3500 2000 800 350 4 year t2%

Select the best (i) if study period is 10 years (ii) using capitalized worth method.

69 Explain tor and depreciation or decision tree.

!1/Xmachine costs Rs.'20 million and expect to save Rs. 4 million/year, Tar< rate: 50Y6,,

' -MARR : l}Yo Evaluate the PW.
'j

g/Perform sensitivity analysis over +3002 is initial cost and useful life. Draw sensitivity
diagram and interpret the result for the problem no l(c).

Define 'Capital Recovery Cost'. Mr. Fox purchased a motorbike which cost Rs;
. He..pays 30!/o as do*{, payment. Remaining amount will be paid on

installment basis and wishes to pay Rs. 10,000 per month for 2,A months. What annual
interest rate is he paying?

b) Find the value of G if i : llYo

t8l

t8l

[4] -.
I

14)

i
I

t8l
i

7

G=?

[2+6] 
-l

t8l

{
,' ' -.,j

<- 4G
A:5000

50000

t23 4 5

-1
I

I

'1
i

-***

-t
t

I

I

2006 20072004 20052001 2002 2003
7806s0 1001nSales ion) 500 ss0 575 675
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2065 Kartik

Eiam. Back
Level BE FuIIMarks* 80

Programme BCE, BEL,
BEJ( BCT Pass Marks 32

Year / Part u/II Time 3 hrs.

Economics

'/ Caadidates are required to give'their answers in theLatrn words as far as practicable.
,/ Attempt any Five questtons.
'/ Tliefig;ures tn tle margtn indicate Full Marks../ Take Iw{ARR : 1096 if not specified. 

../ D.raw necessary cashflow diagrams../ Assume suitable data tf necessary.

1. Select the best project.

Use

a) Repeatability assumption
b) Studyperiod is 4 years
c) hlinite project life

2. a) Recommend the best using ERR'methodS^:-2,0Yo

ERR Project End of the cash floris (in Rs. '000)
0 1 ) 3 4 5 6

,28-,3o/-o- -64Q 2:62 290 30? 310 , 310 260
2,6.4% B. -680' -40 392 380 380 380'" 380
2.8.s% C -7 55 205 406 400 390 390 324

b) Recommend the best using payback period for the problem no. 2(a).

3. a) Explain the mutually exclusive prcject, independent projects and contingent with
suitable examples.

b) Forecast the sales for year 2010.

Year 2000 2001 2AA2 2003 2004 2005 2006 2007

Sales Rs. '000 4t6 287 307 268 378 523 457 s87

[16]

u2)

t4l

t6l

li0l

. 4: a) Calculate variance for the follotving:

Standar d Acfual
Production units 9,300 10.500
Direct labour hours 102.300 136.500
Fixed overhead CRs.) 2i,483,000 28,392,040
Variable overhead CRs.) 15,345,000 i7,'i99,000

Project A Proiect B
hitial investrnent [Rs.) 3,50,000. 5,00,000
Ar:nual reveirues (Rs.) 1,90,000 2,50,000
Annual expenses (Rs.) ";"... :.. ,, :i , : , , 64,500 1,38,000'
Useful life (years) 8

Salvage value at the end of useful life 0
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b)

,,

5. a)

Perform sensitivity analysis over t307o (varying in increment of 10%) in (1) initial
investnent (ii) .annual net revenue (iii) usefu! lit'e. Draw sensitivity diagram and

iitterpret the result, ' ' ^

Useful life: 10 years

Revenues N ear : Rs. 6,000

Find the required zinnual receipts 'A' for the foltowing investment proposal:-

t8l

t8l

i:
l:

-

i
I

t

i?.l.

Initial investnent = Rs: I0,00;q00,.. .i:;.:.,]i:., , . ,Silr,g.e vitue.; Rs.-i,00,060 
" ,' ' '

O & M expenses/year = Rs. 50,000

b)

6. a)

b)

. following project:

Fixed cost = Rs. 24 lakh
:,-:.-..::,:..",..Ee1lingprice=Rs.800perunit.

Variable cost: Rs. 500 per.unit

Find the modified B/C ratio for th3 prgblem no. 5(a)

Explain the economic system.

Find IRR and show'the unrbcovered investment balance in the graphical and tabular
form. .

Investnent(First)Cost:Rs.2,50,000 r'' -.'.'
Revenues/Year = Rs. 1,00,000
Expneses/Year.: Rs. 30,000
Salvage Value : Rs. 50,000
Usefullife=5years

7. a) Explain the uncertainty and its sources. Differentiate between nominal interest rate
and effective interest rate. If monthly interest rate is 102, what will be the quarterly
interest rate? [4+4]

b) Explain tac and depreciation with suitable examples. Find BEP volume for the

[4+4]

t8l

t8l

t8l

What would be effect. on BEP, when fixed cost increbses by.ll% and variable
decreases by 20%? 

*,r*

End ofyear 1 2 3 4 5

Benefits A+70,000 A+80.000 A+90,000 A+100,000 A+110,000

I
1

"]
I

I

I
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Eram. Reenrlar/Back
Level BE FulI Marks 80

Programme BCqBEL,
BEX BCI Pass lVlarks 32

Year/Part Itr/tr Tirne 3 hrs.

.- ".--,-./ ' Ca4didates arerequired to grve their airswers in their orm. words as far as practicabl-e::------
. / Attemp.t any Fiie questions.' { Thefigures tn'the margin indtcate Futl Marks.
/. .4ssume suitable data tf necessary.

1. .a) Defue economic system. Discr:ss briefly on the characteditics of capitalistic economy.
:(
/ , b) What are the elgmeuts of cost?'Discuss briefly on the prime cost and overhead costs.

c) The following information has been obtained Aoia tne records of.a manufaitr:rhg conpary
using'standard costing system .:

.12+21

t8l

fz+zJ.i:.+ i fl.. r.

. ;.

Fisd all the variances (lncluding all is compoDerits).

2,. a) Find the value pf A if i = lSYo
,J

A

t8l

t4l

t4l

ti 0l

I

)

5A

b),

a)

b)
./, :"''" (. ,

.,i
. 1.?

Mi. X receives a loan of ns. iZO,OOQ from a bank at * iorrr"rr *i" oi tZ Wper year.

i)-.-He wishes to repay the loan in montfrJy instail-raeat withRs..300O per month. How many

. installrneuts are necessary to complete hii paymeut?

ii) What annual interest rate is hi payiag if t\e Bank asks him to pay Rs 5000 per

month for 30 tim.es.

A coostruction company needs an equipment u,hich costs Rs 10,00,000 aud has salvage value

of Rs. 1,00,000 at tle end. of l0 years. The equipmeat supplier is also willing to provid-e-the

equipment on hire for Rs 1,25,006 per ypar for ld -r-.ears. 
-'r'/h^t trifl you do?. Purchase or Hire'

I4ARR= 12%

Find IRi" of the following project rvith initial iDv3stment of the Rs 5,00,000 aad Salvage

y{ue of.Xs 1,00,000 af *re-ena tf 5 -vgar. The.Annual b.erefit and Operation and }vlainteaance

ioit"teisroilow:lg. ".: '' """-.-.. -:::--::r :l-'-'':: ,,,, I ,,..

4)

t6l

.End of Year Beuefit Ooeratioo and Maiuteuasce
1

2
3
4
5

I05000
r 15000
125000
135000
145000

5000
10000
15000
20c00
25000

o;iil;@D

't i.'

t1 
+ P .,;l -

l-t-.-. "I
I
!

AcaralStandard
Productiou (Unit) 3000 2500

25Workine days 27
Fixed o.rertead variance 14000 12500

Variable overhead variance 1 100010000

D raw uurg:overedirurefu ent



1 -..: ..

..- 4- a) From the following four

/' Penod-
recommend the besi one using$zbacL i
years and I{ARR ='€= LS Yo. t16l I

. -* -- -- . 

-Sa1vage Vdlqe is 20 Yo of the initial iuveshent

5. a) What is breakeve'\'value? Discuss wiih suitable,example.

b) Nepal Airlines is plarning to. purchase a Jet plane. Tbe estimate 6n two tlpes of plane rmder
. cousideration are;

Proiect Plane A Plane B
First investmerrt cost 25.00.00.000 30.00.00.000
Annual O &M 1.50.00.000 1.00.00.000

Useful Life 4 years 6 years

Salvase value 5.00.00.000 6.00.00.000
MARR= 12 %

Which plane is the best oae if it is believed thatttreplane will'be used for |_3-ye"ts and ii) . ,

infinite oeriod?- ..' .'

. 
t-.g'

I6j

u0l

[4] -
I

l

t6l

[axa]

..' ..' . ':

i ..

I

i

I
6- a) Define the concept of certainty, Uncertainty and Risk

Perform sensitivity analysis of a following project.over a range of + 30 Yo in i) Initial
i0 Net amual usine annual worth formulation. '

b)

I

I

-.\'

I(_
i.J

c). Following data shows the demands for.fish when the prices are as'sholrn..Calculate.the'.
hypothesized,rqgreqsign equatiop. Wh4 shall be tbe dernand if the priceis s'et to.be,Fi. $0 per. .-

Vo7e5r :

S.N Prilc-per ke. Ouantitv ftones.) s.N Price perKe. Ouantitv (tones).

I .64. 65 5 82 5l
2 53. l) 6 59 b)

"rl, 67 56 7 67 63
4 52 69 8 7t ))

)1,'

\:\

'''l
i

I
-l

i

- 7 . Write short rlptes ou *y io,rt-...\
a) Job anii process costing'
b) Drawbacks of IRR
c) Deprbciation
d) Factors affecting demand'
e) Methods of demand analysis l

I

-1

DA B cProiect
400000 700000 500000Initial invesment 500000

135000110000 . 170000Net annualieveaue 125000

lnitial Cost Rs.5.00.000
Rs.75,000

Aryrual maintenance cbst Rs. i0.000
Useful life lO weoi<

Salvaqe -.ralue 50.000'
IvIARR t0%
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Subject: - Signal Analysis (EX6\4I)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' Thefigures in the margin indicate Full Marks.y' Assume suitable data if necessary.

l. Define energy and power signal with examples. Describe time shifting, time scaling of a
signal @

2. Derive convolution integral for continuotrs time LTI system.@

3. State and prove Parseval's Relation for Continuous Time Periodic Signal.@

4. 
iillfftasing 

that may occur in any arbitary band-limited signal x(t) with band-width

5. Derive the expression for continuous time Fourier series in exponentialform. @
6. Explain the convolution properties of continuous time Fourier tansform. @

13+41

t8I

t6I

t3I

7.- Discuss the following properties of co4tinpo'lq time Fourier series. (a) Time shifting (b)
Time scaling (c) Conjunction. @)

8. Derive the expression of Fourier transform for continuous time signal. @
g. Derive the expression for impulse response of ideal low pass filter and discuss. @
10. Find the Fourier Transform of a continuous time unit step sigrurl.@

ll.Discuss different methods to reconstnrct a signal. Determine the Nyquist rate for a

continuous time signal x(t) = f cos(200nt)cos(300zrt). @
2n

12. Convolve the signals x[n] : ll,2,l ] and h[n] = 11,2,3, t]. G)

13.If the signal is periodic, find the fundamental period of the signal

xtnl = cos(

tsI

t7l
t6I

tqI

t8l

t5I

t5I

14+41

t6I

).*'(;') @,
lt
-n2

*,t*
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Subiect: - Sienal Analysis (EX6sl)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Anempt All questions.
r' TheJigures in the margin indicate Full Marhs.y' Assume suitable data if necessory.

1. Find the energy and power of the signal x[n] = d'n u[n]. u[n] is unit step function. What

is the period of signal x[n] = *r(#r), t6I

t21

[5+1]

t7l
t7t

t71

12+41

[3+3]

t7l

14+41

t6I

t8I

t4I

2. Plot the signal x(t) = t(u(t + 3) - u(t - 3)).

3. Find Fourier series coefficients for periodic rectangular pulses with unity amplitude.
Draw the magnitude spectrum.

4, Derive the expression for discrete time Fourier series representation of the signal x[n]
periodic with period of N.

5. Determine the expression of Fourier Transform for continuous time aperiodic signal.

6. Perfoim the convolution and draw output y[n] 'x[nJ 
= {l 2 2 3} and h[n] = {l 4 3} .tt

7. State and prove Parseval's theorem for continuous time aperiodic sigrral.

8. What is aliasing effect and how can we overcome it? Determine the Nyquist rate for a
continuous time signal x(t) = 6 cos 50 xt+20 sin 300 lrt - l0 cos 100 nt.

g. Find convolution between two signals *(r)={to-t' "1.0'1" and
[ 0 otnermse

[t for l<t<3
h(t) = {l0 otherwise

10. Derive the expression for impulse response and step response of ideal low pass filter.

ll. For the LTI system, describe following properties: (a) linearity (b) causality (c) stability
(d) time invariance.

12. If the impulse fesponse of continuous time linear time invariant system is h(t) = efut- 3)
and input to the system is x(t) : u(t - 2), determine the output y(t) of the system.

13. Describe bode plot with example. 
***
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Level BE Full Marks 80
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Subiect: - Sienal Analysis (8X651)

r' Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt f!! questions.
{ The/igures in the margin indtcate Full Marks.
{ Assume suitable data if necessary.

1, Calculate the total energy and total average power of the signal given below:

x(t) = (3+4j) e2tu(-t)

Also state whether the signal is energy signal, power signal or neither.

2. Determine whether the signat x[n]=trtr(i#" -;)-r*'(#r) is periodic or not. rf

the signal is periodic, calculate its fundamental period and fundamental frequency.

3. How could you represent a signal x(t) with harmonically related exponentials? State and
prove conjugation and coqiugate symmetry property of CTFS.

4. Find the Fourier series coefficients of the signal

Xlnl : 1+ sin (2llAl)n * 3 cos (2IIAI)n + cos (allAl)n

5. Find the Fourier transform of a trapezoidal signal shown below:

a -1

[3+r]

t4t

[4+41

t6l

t8l

xtt)

1

3210 4 5

6. How can you generate Fourier transform for discrete time periodic signals? Explain. t3I

7. State and prove Parseval's relation for discrete time Fourier transforms. t5I

8. Compute 4-point DFT of a signal x[n]= {2,1+ j,l-j}and plot its magnitude and phase

spectrums. [4+21

9. State and prove sampling theorem for low pass signals. t6I

_l
10.The impulse responses of two LTI systems are given by hr(t)=e 2u(t)and

h, (t1 = u(0 - u(t - 5). Determine the equivalent impulse response if these two systems are

connected in cascade. Also sketch the graph of equipment impulse response. [8+2J

11. Derive the impulse response for ideal low pass filter with cutofffrequency roc. tsl

12. Given a system Y[n] : 0.5y[n-1]+x[n]+x[n+1]. Find out its impulse response and

frequency response. 17)

13. What are the properties of LTI system? Show that the output of an LTI system is stable if
the impulse response is absolutely summable. t8]

*t*
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Subject: - Signal Analysis (EG$4E$

{ Candidales are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
{ Thefigures in the margin indtcate Full Marlcs.
{ Assume suitable data if necessary.

l. Define Jeterministic and random signal. Determine whether the given signal is energy
signal or power signal or neither. [2+41

x(t) :5 cos (zrt) + sin (5zrt), --o ( t ( o
2. Find the flrndamental period of the discrete-time signal given below. t4I

x[n] = 1* r\@t7ln -4Q*ts)n
3. How can you represent a signal x(t) with harmonically related exponentials? State and

prove conjugation and conjugate symmetyproperty of continuous time fourier series. , [3+5]

4.. Determine the Fourier series coefficients ofthe periodic signal shown in figure below. t6l

x[nl

rl

5. Det€rmine the Fourier transform oftbc rcctangutar pulse *rown in figurc below: t6l

-Tr +Tr

0

a

t

6. State and prove mrdtiplication property of Fourier transform.

7. What is an ideal lowpass filter? Determine the response of RC lowpass filrcr to a unit step

input signal.

8. Define DFT. Compute DFT of the following sequence:

x[n] = u[n] + u[n- l] -u[n -21-u[n-4]
9. What is FTT? How it differs with DFT? Explain nadix-Z algorithm.

10. A continuous-time signal x(t) is applied to the input of,a continuous-time LTI system with
impulse response tr(+ fina tle o,rput y(t) given that x(t) : er u(--t) and h(t) : u(t - 4).

I l. Consider the two sequences

121s1

12+61

l4l

t8I

t71

teI

12. What are
I

zn , 0<n<6
0, Otherwise

rl' o<ns4 
and ttol={*t"l = 

{o , otherwrse t

the recursive and non-recursive systems? Explain with example.

J.L*

t6I
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Fess }lrt :L 
!

fxrm- Rrg:.ii;:i-
kTd BE

hegraure
Year /Pert ru/II TiDe '3Ls

I

S6jee - Sienal Analysis (D$sI)
/ Candifues ae re$ired to gve thek ansmrs in 6eir ovm nrcr& as fa as practic:f*-

t lb'frsino intla wgintudicde FalIMoks.
{ Assutu sfiabl€ futtn ifrwesscy

d Ul*rdo yotr rr#stal by pqiodic aild apreriodic sigrds? Explain ri& tte h* of
examples.

2. Determine whether the following signals are energy or po*€r signals.

a) (t):3 cos (2rt)

/n\b) x[n]=gosl ;;
\61

/
,"V/ What is the information provided by Fourier series coeffEcients of a signal? State d
w prove time shifting and cgqjugation properties of continuous time Fourier series

representation.

:

$

t4l

t4I

F+6I

t6I

l4l

12+31

4v Find out Fourier series coefficients of a periodic discrete time signal described over a
periodas 15+21

fz; lnls Ixtnl=lo; I<lnl<lx3
Using the Fourier series coefficients calculated above; find the Fourier series coefficients

.4,

ofthe sigral e5n*[n]. f
9. Given the relationship y(t) : x(t)*h(t) and g(t) = x(3t)*h(3t) and given that x(t) has tlr\

Fourier transform of X fio) and hO has Fourier nansform H(iro), use Fotnier transform
properties to show that g(t) has the form g(t) = Ay(Bt). Determine the values of A md B-

\fi exptain the linearity and time shifting properties of continuous time Fourier transfonn.

5t/ il;ri"H,:"*er 
transform of continuous time unit irnpulse and rectangularpulse. Discuss

n gPl,fina the Fourier transform of everlasting sinusoid X(t) : coscoot.

G-W Whar do you mean by aliasing? Explain with the help of frequency domain analysis for- impulse-hain sampling.

4 -llO.What 
are the properties of systerns? Determine whether the given system is time-variaot

or not y(t) = sin[x(t)].

Il+s]

Let x(t) be the input to an LTI system with unit impulse response h(t), where, x(t;: 
"-+u(t), a > 0 and h(t) : u(t)- Veri$ commutative law of LTI system.

t8I

t4I

6

,)
i)

a, t5I
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1

1

U7'mff*?j*n"* D€dve tu ecryessim fq s* ry resprc di&d

13. A
,{/

dbcrete tin€ L.TI s-vst€m has an impube respoose as shoer bdffi
t5l

l6t21
l" h[cl

2

I

0-5
0.25

-2 -l 0 1 2 3 {

If tlrc iryrtto the giva Eestem is x[n] : {-{25, 0.5,

fu o@rd of tk system.
1, 

-{-r, 0,0-25}, caffi ad dot

$y.Ddfr* systems with memory and mernory-less systems wi& exa@es Epiaia tk
causality property of discrete time LTI systems.

t ?6 ***
t3+41

I

I

i

I

I

-l
I

I

I

aa

I

-A
t
I

q
I

I

I
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/ Assume suitable data if necessary.

l. Define energy and power type signal with suitable examples. Sketch and label the signal
y(t) : {x(t) + x(-!}u(t) for given signal x(t) depicted below. [3+s]

x(t)

:l 0 2 t

{.'-
I

2. Derive the expression for Fourier series representation of a signal x(t) periodic with
period T.

3. Find the Fourier series representation of the signal *t"]:IL_-6[n - /N].

4. State and prove Parseval's theorem for continuous time aperiodic signal.

5. ALTI system has input x(t) = e tu(t) and impulse response h(t) : eb(-|. Find ouput y(t)
of the system using Fourier tansform of x(t) and h(t).

6. Compute discrete time Fourier transform of the discrete time signal .t =(;)- u[-n -l]

7. Find circularconvolution of the signal x[n] = {+,0,0, l} and V{l,O,Zy.

8. What is sampling. How are spectrum of continuous time signal and its sampled version
related? Illusfiate with diagram.

g. Write about the foltowing properties of continuous time system: (a) Linearity
(b) Causality (c) Memory (d) Stability (e) Time invariance.

10. Derive the expression for impulse response and step response of first order continuous

time system described by the differential equation tqP + y(t) = x(t).
dt

11. If the impulse response of continuous time linear time invariant system is
h(t) : u(tlu(t-3) and input to the system is x(t) : u(t+4) -u(t), determine ttre ouput y(t)
of the system. ;

12. Find output of a LTI system using convolution surn, if the input slgnal is

x[n]=6[n]+26[n-1]-6[rr3] and impulse response of the systern is

hlnl :26[n+l] + 26[n-l].

13. For a system characterized by Linear constant. coefficient difference equation y[n] :
0.5y[n-l]+x[n], find the frequency response H(d) and impulse response h[n]. Also plot

the frequency response magnitude lrt"'* I
***

J

t8l

t6I

l4t

t8I

tsI

tsI

t6I

tsl

tsI

tsI

U)

t8l
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Subject: - Signal Analysis

/ Candidates are required to give their answers in their own words as far.as practicable.,/ Attempt All questions.
./ Thefigures in the margin indicate Futl Marki.
I Assume suitable clata if necessary.

l. Find the energy and power of the signal x(t) = e r0' cos(30nt)u(t). What is the period of

,"r(
).."'(

t
-+-1l 3

t TT+-
4

TIsignal x(t) = t6l

i6l

t6l

t6l

14+41

t6l

U]

U1

tsl

t3l

U]

tsl I

2. If compact trigonometric Fourier series representation of periodic signal x(t) with period

T is x(t):co*i"""or1rrcot:0n) where c0, cn,0n are representationparameters, then

derive expression for exponential Fourier series representation of the signal from the
given compact tigonometric Fouri,er series representation. 

'

3. If periodic signal x(t) with period T = 4,is, defined over a period as

-(t) = {'1;''' JJ,! i, 
then find the Fourier series coerricienrs orthe signal.

4. Adisciete time signal x[n] periodic with period N : 4 has Fourier series coefficients

given by a* = *r(+), ono the expression for signal x[n] over a period.

5.

6.

7.

8.

_9'

, 10.

r 
].1.

u 12.

'13.

Determine the expression of Fourier Transform for continuous time aperiodic signal x(t).
For givenFourierTransform, xfiw):6(w +4) + 5(w + 2) + 6(w) + 6(w -2)+ 6(* 4),
find its inverse Fourier Transform x(t).

If x(t) is real with Fourier transform X(o) and xo(t) is odd '.o*pon.rt of x(t) then find
Fourier transform of xo(t) in terms of X(ro).

Determine the impulse response and step response of series RLC circuit with input
voltage V(t) and output capacitor voltage V.(t).

Convolve the signalg xr[n] :0.5nu[n] and x2[n] : u[n] - uln - 5].

If the impplse resp.onse of LTI system is h(t) : e ru(t + 2) and input to the system is
x(t) : u(0 - u(t - 4) then determine the output of the system y(t).

What do yop mgan by distortionless transmission line?

If system y(t): x(2t+ 2) where y(t) is output and x(t) is input to the system. Is the system
(a) linear (b) time invariant (c) casual (d) memory-less (e) stable?

Find the discrete Fourier transform of the signal x[n] : [, -1 , 1, -l ] using decimation in
frequency Fast Fourier Transform algorithm.

Find the system function H(z) of the system characterized by differencp equation

y[n] :0.9y[n:1] + x[n], Plot the frequency response magnitude,llJ(d')l arid'find'the
irnpulse response h(n) of the system.

. :fr<*

t8l
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'/ Thefigures in the margin indicate Full Marles:,/ Assume suitable data if necessary.

.Define Power and energy signals with example. Determine whether the signal
x(t) : e " u(t) is power or energy signal and calculate the corresponding measure.

-{.

2. Find the Fourier series coefficients of periodic signal x(t) defined over a period of

I l:i:i]
[t.l t=oand6(t)={'f
[0,.J othenvise

x(t) = (t --2){u(t =2) - u(t - 3)} {-t - 2) {u(-t -2) - u(-t - 3)} where u(t; =

4. Write the conjugation and conjugate symmetry property of Fourier transform.

1y'For linear time invariant system consisting of resistor R" capacitor C input vr(t) connected
in series, if the output of the circuit is capacitor voltage v"(t), determine the iinpulse
response and step response of this:system; : t8I

-,{Determinethe4-pointDFTofthesignalx(n):[u(n)+u(n-l)-r'(1-3)-u(n-4)].
How FFT is efficient? Explain. 16+21

7. Show that the energy spechal density of energy signal is the Fourier fransform of its
autocorrelation function. t5]

8. Find impulse response of ideal LPF for distortionless transmission. Is this system'
practically realizable or not? [5+2]

wYEindthe circular convolution of signals x1[n] = [,0,0,1] and x2[n] -12,0,2). t5l
,*9.1f t}re impulse response of system is h(t) = e I u(t) and input to the system is x(t) : u(-t - l),

It, t>ol

lo, ,.ol'

t6l

Is+u

x'. ''',r "3.- Determine the Fourier'hansform of the signal x(t) given by,

lt0l

t8l.

t6lE

determine the output of the system y(t) where 
"C) = 

{OL, :::}

,).tDefne FFR and IFR system with examples for the system given t
ylnl - %yln- U +r/s y[n -21:2x[n]
Find out the impulse response.

r. .Yl
12+41

l?,.Let d, grve,n system be y(t)_: x(t + to;, to > 0 where y(t) is output and x(t) is input to the

system. Is the system (efiinear (b) time invariant Q)Zausal (d) memory-less (e) stable?

'.'' -Ii *:t*
t5I
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80

Programme BEX 32
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/ Candidates are required to give their argrars in thpir own words as far as practicable.
{ Auempt Allquestions, -t
't ,fiefiSures tn the.mirgin indicate Ftll MgtLa. ,y' Assume suitable data tf necessary.

, l. Define time variant and invariant systern. Detemrin: whether the'system.

a) y[n] : nx[n] + (i - n) x[n] is time-variant or tin.e invariani
t ) y[n] : x[0] + x[-l] + nx[n] is linear or rion liiiear'

t,oi'

I Z. Stow plot of the signal f,O1t-tf). Is this sigral discrete time or not? If it is discrete
I tr*

tirne signal, how can it be converted to continuous time; and if not in what respect it differ
: 

, 
fro1n, it's {isgrglg time counterpart?

3. Prove,that,output of continuous'time LTi system js convolutibn of input jignrl ancl its
. 'impulseresponse.. : ,,, : r

a. .Grr:en e slgnal x{t} : u(t). where u(t) is casual unit step signal. Find out its total energy
and total average power. Is this signal energy type or porver typeT

5. State and verify distribute property of convolution of <liscrete time .signals using

r convolution formula taking examples of tluee signals x[n], y[n] and z[n].
l

I 6. Consider a signal as shown in figure belorv.

14+2+21

[?.+{ j

[5+i j

lr+sl
Ijl+6]

U]

x(r)

. 1 
.r::; -. .1 _

t' '
1

t

Tz

Find its Fourier transform and show it's nragrritudc and phase spectrurn for

a) Tr = 0 and Tz : T (constant value)
b) Tr :Tl2 andTz:3T12
c) Tr :Tl2 and'I'z:5T12

' jl:; :.l,iii:.., ...:,.

7. Show, with neoessary mathematicdl derivations, that':CodtiriuouS,time F-ourier transfonn
is the limiting casq oicontinuous timfF-o;rier series".

Ir

.{

I
1

i
{

t71

. :.:. 1r



:"1
8. Give a sigrral X(k) = {9,1, 2,311 repeating every 4 points. Assume this as Discrete Foririel f1

i:
-1-

Transform of a discrete time signal x[n], determine x[n] and show it's plot for n = -3 to 7. , 
I

9. UsingFFT'algorithm;IindtheX(3)oftheiuputsequencpx(n)= {9,1,?,3,3,2,1,0).,. , I

10. Define recursive *A fm. ,yrt"m. Highlight the differelr." b"*".n ,h"*. I. E*' 11. Given an system in difference equation y[n]:0.5y[n:l] + 0.3y[n-2] + 0.8x[n-l] + 0.6x[ I
find out itsimpulse response and- also diawtire"t fromi struciure olttir syit"m. I

I

12. The ideal low pasi filter is that filter whose output is exactly identical with input sig ' 
F 

l'-

except some constant multiplier in amplitude and some.shifl in time domain. Prove t i

thiswillbepossible.onlyiftransferfunctioirofthefilterisconstantamplitudeand.lirt''t' phase.Alsodefined'asDetermineirnpulse-responseofideallowpassfilier-,Is,ttlis,cas. ,i,,,,.,;*;.,, i,
, anti-casual or non casual? Discuss. . ,

-1. **r3.
I

i

i.j r. --T
':.1

I
T

...
I

.::t! :-r
I

'1
I

I

!'

-'1
I

i

I,i-J,'

f

t"
t.

+
I

i
1l .

loi

i

I
-i ii

l--
I

f
11r

.t 1.

1L.
i

:!

rjH
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Subiect: - Analysis
' Candidates are required to give their answers in their own words as far as practicable.

'' Attempt lllquutiow.{ Thefigur* in the margin indtcate Full Morks.' Assume suitable data if necessary.

, Define time variant and invariant s1'stem. Determine u,hether the sy-ntern. t4+2+2)
- a) y[n] = nxfnJ + (l - n) x[n] is time-variant or time invariant

b) y[n] = x[0] + x[-U + rx[n] is linear or non linear

-@2. Show plot of the signal I6tr-kT). Is this signal discrete time or not? If it is discrete
!=-o

time signal, how can it be converted to continuous time; and if not in what respect it differ
froii: ii"s ttiscre-1.+ tii;re tj-,:t'i, ,-,.rr-irt9 [2+4J

- 
Prove that output of continuous time LTI system is convolution of input signal and its
impulse response. t7l
Given a signal x(t) : u(t), where u(t) is casual unit step signal. Find out its total energy
and total average powei. Is this signal energy tlpe or power tlpe? [5+l]

' State and verify distibute property of convolution of discrete time signals using
convolution formula taking examples of three signals x[n], y[n] and z[n]. [1+5]

5 Consider a signal as shown in figure below. [4+6]

x(t)

il -----?--------

t
Tr Tz

- Find its Fourier transform and show it's magnitude and phase spectnrm for

a) Tr :0 arld Tz: T (constant value)
b) Tr =TD and T2 = 3 TD
c) Tr=Tl7andTz =sTP

- Show, with neoessary mathematical derivations, that "iontinuous time Fouriertransform
is the limiting case of continuous time Fourier series". ii , - UI



I
8:GiveasignalX(k)={|,l,2,3}repeatingevery4points.AssumethisasDiscreteFourier

' Transform of a discrete time signal x[n], determine x[n] and show-itls plot fot D,= -3 to tl, - .[a+l]. 
'-.-g. Using FFT algorithm, find the X(3) of the input sequence x(n) = 11,1,2,3,3,2,1,0). f?f I

10. Define recursive and IIR system. Highlight the difference between them.

11. Given an slatem in difference equation y[n] = 0.5y[n-lJ + O.3y[n-21 + 0.8x[n-l] + 0.6x[n],
find out its impulse response and also draw direct from I stnrcture of this system.

12. The ideal low pass filter is that filter whose output'is exactly identical with input signal
except some constant multiplier in amplitude and some shift in time domain. Prove that
this will be possible only if transfer function of the filter is constant amplitude 4nd linear
phase. Also defined as Determine impulse response of ideal low pass filter. Is this casual,
anti-casual or non casual? Discuss.

*{.rl

L4+21

l4+2)

l4+2t 
1

I

I

-i.
!

i

-T
I

I

I

I

I

I

-'l
I
I

,

I

:

I

I

i

l
I

I
I

I

I

i

i

I

I

I

I

I
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'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
'/ Thefigures in the margin indicate Full fuIarks../ Assume suitable data tf necessary.

1. What do you understand by energy and pow-er signals? Explain with suitable examples.
Find total energy and average power of the following signals. t4+2+21

a)x(t):eat.u(t). ...-
b) x[n] = {3, l, 

0, 2 + 2j,7}

2. Find the convolution of the two signals given in figures 2(a) and 2@). l5+2)

x(t) h(t)=e-2t.u(t)

1

0

t0 I
Figure 2(a)

xlnl

t
Figure 2(b)

If x(t) is advanced by 1 unit and h(t) is delayed by 1 unit, find the convolution of the new
signals givrng appropriate reasons.

3. A discrete time signal x[n] (sh_o-ym in figure 3(a)) is applied t9 * LtI. syslem to prodpgq' 
an output y[n] (shcinm in figure'3(b)). t6l

3

1 -+

2

1

0t2345

LTI
System

2 2

1 1

-3-2 -1 0 1

Figure 3(a)

23 n
-4-3 -2 -1 0 I 2 3 4

Figure 3(b)

:::' ' ' :" a j:''-:'Findthe'output'of the'sdm*e.sySteni, if sigrra.l w[n]as shoum'in frguib:(cl is'appiied to it.

wlnl 2

1

1-2

Figure 3(c)

n



I

4 FindtheFouriertransfop.:_f,$:"*tiniloustimeaperiodicsignalgivenbelow. .:i ,: \.,.,., .[9]

x[t]

I

-l
(

I

1
I

I
I

-t
t

-'T

I

I

t-1 o1
5. What is the importance of FFT? Find 4-point DFT of the sequence, x[n] = \1,7,+,11

using FFT structure.

6. Differentiate between FIR and IIR systems using suitable examples. An LTI system is

defined by the system function, H(z)= - 
gjg+z-t)(z -zzl) -. Realize the

system using Direct Form II structure

7. Find the Fourier series coefficients of the continuous time periodic signal shown in frgure
below.

x[t]

12+s

. ,.1
I

[4+5], I

t10l I

I

2

t
-4 -2 0 2 4I 6

I

,t.

8. Define distortion. What do you understand by ideal distortionless transmission line?
Diffprentiate it from a practical transmission line. [2+6+1]

g. Prove that the discrete Fourier transforhr of circular convolution of two discrete time
sequences is equal to the product of discrete Fourier transforms of individual sequences. t8]

10. Prove Parseval's theorem for continuous time periodic signals. What is its significance? [7+1]
:1.*+

i''l
t

-!
I

tr
I

I

"||l
I.t

I

I

i
i
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'/ Candidates are required to give their answers in their own wrirds as far as practicable.
/ Attempt All questions

'/ The figures in the margin tndicate Futt lularks.
/ Assuine suitable data if necessary.

What do you understand by energy and power signals? Explain with suitable examples.
Find total energy and average power of the following signals. 14+2+21

a) x(t): e1t. u(t).

b) x[n]= {3,+,0, Z+?j,fi ,: , , . : :

1,

2. Find'the convolution of the trvo signals given in figures 2(a) and 2(b).

x(r) h(t): e-2t. u(t)

Is+2]

n

t

:

1

0 '4
Figure 2(a) Figure 2(b)

If x(t) is advanced by 1 unit and h(t) is delayed by I unit, find the convolutiqn of .the nerv

. .signals grving appropriate reasons.

3. A discrete tirne signat x[nJ (shown in figure 3(a)) is applied !o an LTI system to produc? . - --
an optput y[n] (shcirvn in figure 3(b)). 16l

rlnl

-4-3-2-r 0 I 2 3

Figure 3(a)

J

2i
11

2

LTI
SyStem

2

.4-3 -2 -1 0 I'2 3 4

Figure 3(b)

,. . : , ' Find the oulpuq of thg,gam-e s.y-stem, if sigral rv[n] as slr.ou,1 rn flgure 3!c) is applied ,o.ir: 
,

w[ri] 2

1 I

-) -1 0t2345

Figure 3(-.,
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i

,t'

I

i

-1
I

. Find the Fourier transform of the continuous time aperiodic signal given lelow.

x[t]

t8l

1

I 0 'l

5. What is the importance of FFT? Find 4-point DFT of the sequence, x[n]={1,7,4,3}

using FFT structure.

6. Differentiate behveen FIR and IIR systems using suitable examples. An LTI systeni is

defined by the system tunction, H(z) = -;: :$:1':'I3:il?i-L. Reatize the
3(1- z-r)(1 - 3isz-\(r + 5/32-L)

system using Direct Form II structure.

7. Fincl the Fourier series coefficients of the continuous.time periodic signal shown in figure
below.

[2+s] '.4,I

:::.1:...':1..
':.'.;.-:;'.
:l:.: :'; i:.

[4+5]

'uol -1
I

I

I

I

t

x[t]

2

-4 -2 0 41

8. Define distortion. What do you understand by ideal distortionless tansmission line?

9. Prove that ihe.discrete Fourier tansform of circular convolution of nvo diseretb tirne
{ sequences is equal to the prciduct of discrete Fourier transforms of indivi{uaf qequepge!. : . t8]

I
. l.

I
t

.{-li
l{
I

.:
-l

II'
I

iL.

r. i..-

+rl.*
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{ Candidates ,irfr.quir"d to give their answers in their own words as far as practieabir-. I
/ Attempt ALquestions.
./' Thefig4res tn the margin tndicate Fwll Marks.
./ Assume suitible data if necessary. .

1. Discuss scope of signais and systems. Define continuous time unit step signal. Determine
total en€rgy and total average power of thi.s signal. [3+6]

2. Show the graph (plot) of the signal defined as "1 - (full wave rectifieC sin signal with
amplitude 1V and frequency 100H2)". Find out its complex Fourier series coefficients .

and show line spectrum. . . .: .12+5+37
3. Discuss alternate forms of Fourier series representation. Show relations between differ.ent

forms of Fourier series coefficients. t5]. , .,.. 
.. :1.

4. Define inverse Fourier tansform. What happens in the frequency domain.representation
of signal x(t) wten its time a:<is is scaled byreal c-onslant a (x(at))? Discuss and verify.

5. Find out Fourier transform of a shifted rectangular pulse arid shou, its spech-uni.

6. Find the irnpulse of RC low pass fiiter? Find out response of this RC low pass filter to a
step signal input.

7. Define power of a signal. Show that total av6rage power of a continuous time periodic
signal can also'be deter_rnined from complex Fourier series coefficients.

8. Define convolution of d.iscrete time signals. Verify commutative property of convolution'
usrng the signals {1,2;3,4} and {2,L?2,1\.

g. What is the condition for preventing tirne domain aiiasing in DFT calculation? Discuss.
Explain DFT eomputation as iinear transformation with "*r*pl".

10. Find out DFT of the signal {1,2,3,.A,!)using FFT algorithm.

11. Define recursive and non-recursive systerns. Give exa:nples of eaqh. Find out-impuise
response of the recursive system you discussed in above example.

' ***

l2+4)

.t
i

i
.il

[2+s]

14+41

[3+5]

12+41

[5]

l7l

Is+3]
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'/ Candidates are required to give their answers in their own words as far as practicable.

{ Thefi..gures in the margin indtcate Eult Meitcs.

31 IUB}IUVNIJNI\IIRSITY

INS TIru"IE OF ENGINEERING
Exa,rnination Control Division

3. Find out the convolution of the signals

. r(') 
= to 

' ' 
qtherwise and 

"u(t) = |

2064 .festha

1. Defrne signal and system. Discuss various characteristics of systerrs. (4+6)
2. Define causal system. Give an example of a causal system and discuss why it is causal

Q+4)
(8)

1 forl<t<3 :
O otherrnise

4. Define energy and power of a signal. Consider a periodic signal represented by the
sequence {7,2, 0, 5,3,7,0, 9} repbating in aperiod ofN: 8. Find its total average

f
power arid total energ]. (4+5)

5. Consider aperiodic signalx(t) =.5 sin(2.pi.t/600) as shown in the figure where vertical
. axis i-s the signal value and horizontai a:ris is the time (t) in seconds- Waveform is clipped

.. at voltage level 4.045.

S

8

6

4

2

0
.0 , 100' 200 300 400 500 600 700

Find out its Fourier series coefficients using continuous time Foruier series 
' 

analysiS
equation. Show plot the corresponding magnitude spectrum. (5+3)'

6. State and frove inultiplication property - time domain rruitiplication of two signals - of

7. Distinguish betweea DFT and FFT. Explain linear transformatio'n method of DFT
calculation with a suitable example. (3+5)

8. GiVen a sy$.em y[n]: 0.5 y[n-l] r 0.3 y[n-2] + 0.8 x[u] + 0.6 x[n-l], find it's impulse
response and Cetermine whether it is causal or not. (5+2)

9. What are thq charhcteristics of FIR system? Give an example of FIR syStern and discuss

its characterislics-&at make it distinct from IIR system (4+4)
10. What are thEcharacteristics of ideal channel for signal transmissigr2Also find the step

response of ideal filter. (3+5)

[rm
Level BE IIarks 80

BEX Pess hlarhs 32'=r.
/ Part III/ I Time 3 hrs.
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r' Candidates are required to give their answers in their own words as far as practicable.
rffiempt All questions.

,,,*!igures in the margin indicate Full Marhs.

'q r'- .'Assume suitable data tf necessary.
,t,

lN l. Define noise, interference and distortion? What will be their effects in communication?v Explain briefly thermal and high frequency noise. [3+1+3]
.@ *. Define LTI system]fira the expression (in time domain) for the output of a LTI. t2-{q

@ *3. What do you rmderstand by Energy Spectral Density (ESD)? Find ESD and total energy
g

for sinc pulse defined by g(t): A sinc (2W0. tzlCI+q
4. a) What do you understand by modulation? Why modulation is needed? Find ttre

fuquency domain expression for standard AM wave for single tone message signal. 12+2+31

b) With the help of block diagram and expression explain the phase shift method for
generation of SSB-AM wave. t6l

c) AnAMwaveisrepresentedbySay(t)=20(l *0.8cos2zr 1000t)cos (9424777.96t)
volts. Find Pxal
i) Amplifirde of all frequency components
ii) Modulation index
iii) Mo<imum and minimtrm amplitude of AM wave

|iv) Frequency of USB and LSB

5. a) Draw the circuit diagram and the waveforms and describe how envelope detector can

be used for demodulation of standard AM wave. t5l

b) Describe the operation of PLL and show that it can be used to demodulate AM. t6l

6. a) Find the time domain expression for single tone FM modulated waves interms of

@

Bessel coefficients.

b) Describe the limiter-discriminator

c) A modulating signal m(t) = 5
frequency sensitivity of 9

for demodulation of FM wave.

t is applied to an FM modulator that has a

t6I

t71

Pxal

121@l

Compute (r) peak frequency deviation, (ii)
modulation index, (iii) and (iv) Carson's bandwidth.

@
trl. Describe the principle of frequency multiplexing (FDM). Briefly explain SCPC

and DAMA types of FDMA.
t**
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{ Candidates are required to give their answers in their own words as far as practicable.
r' Attumpt All questions.
r' Thefigures in the margin indicate Full Marhs.
{ Assume suitable data if necessqry.

l. Draw the block diagram of communication system and explain each component briefly. t6l

2. Define Hilbert transformation. State and explain the properties of LTI system. 12+41

3. Define white noise. Establish relation between psdf and the AC function of a white noise. [3+3]

4. What are the advantages of SSB-AM over DSBFC-AM? Derive the expression for SSB
signal. 12+41

5. Explain the generation of DSB-FC AM using switching modulator with the help of
diagrams and expressions. t8l

6. Show the effect of phase error in coherent detection of DSB-SC AM. Explain the
demodulation of AM using PLL. 14+41

7. Explain the operation of FM super heterodyne radio receiver. t8l

8. The equation of an angle modulation voltage is E: 10 sin (108t + 3 sin l04t). Calculate
the carrier and modulating frequency, modulating index and power dissipated in 100 O
resistor. t2+2+2+27

9. Explain demodulation of FM using limiter-discriminator method. Why pre-emphases is
needed in FM during tansmission? 16+21

10. Define FDMA. Write about FDM in telephone hierarchy. 12+61

11. Write short notes on: 14+41

a) Stereo encoder
b) Distortion and interference

rf **
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{ Assume suitable data if necessary.

l. Discuss linear, non linear, causal and time invariant systems used. in communication. Prove
that the output of any system is given by convolution of input and impulse response of the
system. [4+41

2. What do you mean by square law approximation? How can you use it for the modulation of
DSB-AM? 121,61

3. Compare DSB-AM, DSB-SC and SSB in terms of complexity, power and bandwidth
efficiency. ISI

4. Derive the general expression for frequency modulation. Explain with the block diagram how
can you generate FM using phase modulator. [3+5]

5. State any four properties of the Fourier Transform. Derive the expression for the Rayleigh
Energy Theorem. [4+4]

6. Derive the expression for the SQNR of uniformly quantized PCM. What is the relation
between SQNR value and bit used for coding? 16+21

7. Prove that signaling rate for time division multiplexingof 24 voice channels is'equal to 1.544
Mbps. t8I

8. An audio signal given as 15 sin2n (150ft) and amplitude modulates a carrier given as 60 sin
2zc (100,000t) determine the following: l2x4l
a) Sketch the audio signal

b) Construct the modulated wave

c) Determine the modulation index and percent modulation

d) What frequencies would present in a spectrum analysis of modulated wave?

9. State the Shannon Channel Capacity Theorem. Discuss the implication of this theory in
communication system. t8I

10. Write short notes on: l2x4l
a) Convolutional codes

b) Threshold effect in demodulation of FM
*. tl.*
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Level BE FullMerkp tr0
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Subject: - Computer Network (CT657)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt Allquestions.
r' TheJigures in the margin indicate Full Marks.
{ Assume suitable data dnecessary.

'4t What is Intemetwork? What are the layer design issues? Explain about connection
oriented and connection less service. [2+3+3]

Define tansmission media. Why now a day all communication media like twisted pair,
co-axial pair even wireless media are replaced by optical fibre? Justiff yotr answer with
necessary diagram, working principle and transmission mechanism. t8I

74.+37'\ilhat is pure ALqHA and slotted ALOHA? Consider the delay of both at low load.

@ ffiffiro** 
routing? Explain distance vector routing? what is count ,o **1, 

+s+zl

_ 5s Gven the class C network of 204.15.5.0124, subnet the network in order to create the

@" network in Figure below with the host rcquirements shown. t8l

tsfiru ilErrs dH**rior*s

ndB,Alhod*

@ Afrescribe connection establishment, data transfer and connection release in TCP protocol. t8I

@ \7"- *r" is the importance of DNS? Explain POP3 and IMAP in detail. [3+5]

fi\$r.tVltty IPV4 address is going to replace by IVP6 address? Is IPV6 address\}/ - 2002::3A03::01:BFF5 valid address? Justi$ your atrwer t8I

f*))r/ill:mlt is Digital Signattre? Explain about any grblic key encryption algorithm with
\2 - example. What security mechanism is used in transport layer? t2+4+21

@ *H:n::*? Explain the different types of firewall those can be implemented to secure 
p+61

**+

@?
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I

l

Subject: - Computer Network (CT657)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Anempt AA questions. Kr' The/igures tn the margin indicate Full Marhs. ')
{ Assume suitable data if necessary.

l. Can we implement OSI model in any type of commrurication? Describe TCP/P model
with reference to OSI model.

2. What is transmission media? Describe the following:

a) Twisted pair
b) Co-axial
c) Satellite

3. Explain different types of flow control mechanism in data link layer.

4. What is link state routing? Describe the working process of OSPF

5. A large number of consecutive IP addresses are available starting Suppose
4000 and

first last IP
address and mask in w.x.y.zJs notation for each organization.

6. *TCP uses a three way handshake to establish a connection". Justiff. Explain how flow
cdntrot is aaaressed by TCP.

7. Describe the following algorithms

a) SMTP
b) HTTPS

8. "IPv4 and IPv6 coexistence" what does this mean? E6plain header translation approach
with an appropriate fig*e.

9. Explain RSA algorithm and describe it with example.

10. What is SSL? How can SSL be used to secure http protocol? Explain. '

rt**

tlD<-
u(

12+6)

t2+61

12+61

t8I

14+41

14+41

t8I

14+41

t8l

12+61{
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Exam. \en ll:tcli (ll)6(, .t L:ttct' liirtch)
Level BE Full Marks trO

Programme BEX Pass ll{arks 32

Year / Part ru/II Time 3 hrs.

Subject: - Computer Network (CT657)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
I TheJigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

l. \lflhy it is necessary to have network software's in layered architecture? Compare TCP/P

, and OSI reference model.

2. Compare the different types of transmitting media with appropriate figures.

3. What are the differences between error control and flow control? Describe Cyclic
Redundancy Check with example.

4. What is routing? Explain about BGP protocol and clariS how routing works in the
intemet.

5. A large number of consecutive IP addresses as axe available a|202.70.64.0119. Suppose
that four organization A, B, C and D request 100, 500, 800 and 400 addresses

respectively, how the subnetting can be performed so, that address wastage will be
minimum?

6. What is congestion control? Describe Token Bucket and Leaky Bucket algorithms.

7. Explain the Mail transfer and Mail access protocol. Show how the email is transferred
from one domain to another domain. Illusfiate your answer with an appropriate figure.

8. Describe Tunneling and Dual stack to hansit from IPV4 to IPV6.

9. What is encryption? How can Deffi Helamn algorithm be used to negotiate a shared key
between the receiver and transmitter. Explain.

10. What are the desirable properties of secure communication? Explain how wireless
network can be secured. 

***

[3+s]

t8I

[3+sI

12+61

t8l

[2+61

[3+s]

14+41

12+61

[3+5]

"\4.....,



I

35 TRIBHUVA}.I T'MVERSITY
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Exam. ti*\. Itcgulur (20(16 .t [.:ttcr l]rrtch)
Level \ BE Full Marks tm

Programme BEX Pass Marlrs 32

Year / Part m/II Time 3 hrs.

Subject: - Computer Network (cT6s7)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questtons.
{ Thefigures in the margin indicate Full Mar@
{ Assume suttable data if necessary.

l. Why are network ssftware designed with layers stacked on top of one another? Wbat are
the factors to be considered while designing these layers and the interfaces in-between.

I Explain different tlpes of multiplexrng used in communication system. Differentiate

,m7.the different methods of farming? Compare IEEE 802.3, 802.4 and 802.5

*frWnxare the major functions of network layer? Explain BGP in detail.

5. Design a network for the Institute of Engineering, Pulchowk campu having 5

12+61

[5+3]

having 45, 35, 40,23 and 30 computers in their respective network by
allocating public IP to each computer with minimum losses. Assume IP by yourself. t8I

6. )hy multiplexing is requirement in transport layer. Draw the segment structr:re of TCP
l2+3+37u/ and compare TCP with UDP.

d4:l*1*, Explain the protocol with reference to the request and response header

12+61

d8. Drawthe frame fonnat of IPV6. Explain about tunnelling in IPV6. t4+4I

[3+5]

[3+5]

12+61

[2+2+41

9.- Why network security is very important? Explain different types
t-/ to secrue the network. *

10. What are PGP and SSL? Encrlpt the message *ATTACK" using RSA algorithm.
O r*{rtr.

of firewall that can used

3
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Examinafion Control Division
2068 Baishakh.. I '

ter Network

'/ Candidates are requirdd to-ilretheir answers in their own words as far as practicable.

'/ I *e iSlG in rirc margtn ii:dicate jrull Msrks
./ Assume suttable datd if necessary.

l. What is a switching? Differentiate belween'packet switching and circuit switching.

2. What are types of twisted pair cable? Chleulate the efficiency of sloned Aloha.

3. What is a virtual LAN? De.sign a network which consists of two VLAN named studei;t
and department. Explain with necessary diigrant, IP addresses and configurations:

[2+6]

[4+4]

12+6

4. Wha! is a logiial.address?.You are
are five departments which require 5

IP address block 200.10.80.32125. If there
2, 6'hosts respectively. Design'the subnet.

5. What are the functions gf fra4sport the segment structure of TCP. i

6. ,What is a fragmentation and re-adsembly? about any intra-AS routing protocol.

,40, [2i6]

t3+51

[3+5]

14++)

[3+5]

[2+6]

7. What are thti ad'Uantages of IPV6? The
:w.as-such.. str*n ge nu.rnb er,ph oq en?

8. What is the function of proxy server? about electronic mail.

9. What is a secure socket layer? Encryilt the "DANGER" using RSA algorithm.

10. Compare x.25 and frame relay network.
transmitted at the data link layer. What is

string 01 I 1101 I l1l01l I 11 10 needs to be
string actually transmitted after bit stuffing? 16+?l

payload segment is 65495 bye. Why

'l

,Nr

Exani. Iar / Back
BE Full MarksL.evel 80

BCT Pass Marks 32Programme
ry/l Time 3 hrs.Year / Part

t1.....i:..:-.. 
';l:?t
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Level BE Full Marks 80

Programme BCT Pass Marks 32
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-
I

i

ter Networks

. / Candidates are required to give their answers in ttieir own words as far as practicable.
, ,/ Attempt All questtons.

' ,/ Assume'suttable data if neceisary. , 
:

1. Why network softrrare shouid be in hierarchical form? Explain in detail about OSI layer. [3+5]

2. If you are assigned to design a LAN for Pulchowk Campirq having 5 deparunents. Each
department will have 100 computers locating in 5 rooms each equipped with 20
computers, Make your own justification while selecting cormecting deyiges. and 

_accessories 16+21

3. Wl-rat do. you mean by ISDN and what is it contribution in the field of, data
communication? Explain various .types' of multiptexing mechanism l used in
.communication. [3+5]

4. Describe what do you understand by switching along with various types of switching
. mechanism. Explain the fault tolerance mechanism of FDDI. :

5. Why accoss control of char.rnel is essential? Compare operating details of IEEE 802.4 and
IEEE 802.5.

6. Explain a.long with the packet format about the virtual circuit connection of X.25.

7, Why routing is essential .rn computel nelworfng? Compare working of distance:v€ctor
routing algoritltn with link state routing algorithm i . , . :

d

I

14+41

12+6) -,,

[4+4]

12+61

S. Explain in detail about lP frame forrnat. . .' . . .. , .i'.; .. : [8] r
9. If you need !o assign,IP addresses to all computers of q-uegtion'ho: 2,mtikiag,'eaclr', ,:'',". :

-a-
deparhnent.as;retwork. What will be your approach? Explain with IP address.ranges.you
aresuggestinEl : : .t8l:

'secured, 
- [3+5] -

:

!f !k !f

.
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Level BE f,'ull Marks 80

Programme BCT Pass Marks 32
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i.l

rl

ir 
Subject: - Computer Network

i' il, il

'/ $andidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
,/ The'figures in the margin indicate Full Marhs.
/ ,4ssqme suitable data if necessary.

( i'

1. Why are the network softwares defined with distinct layers stacked on top of one another?
What are the factors to be considered when designing these layers?

2. Why do we need RAID in the computer networks? Define and discuss the differences
between RAID 0, RAID I and RAID 5.

3. What is a telephone? With a simple diagram of a telephone network explain how the
'system 

works.

4. Why channel access mechanism is important in computer networking? Explain the
operation of IEEE 802.5 with its frame fomrat.

5. Differentiate:

a) Distance vector and link state routing algorithm
b) Circuit switching and packet switching

6. What isX.25? Explain the format of X.25 packet in detail.

7. What are the differences between TCP and UDP services? Explain the TCP datagram
format in detail.

8. Suppose there are 4 depirfinents A, B, C and D. The departmeat A has 23 hosts, B has

18 C has 28 and D has 13 hosts. You are given a networks 202.70.64.0124.Perform the
subnetting in such a way that the IP address wastage in each deparbnent are minimum
and also find out the sunbet mask, network address, broadcast, and unable host range in
each deoarhnent

l, \' tt'

9. Write short notes on:

)$etwork Security
Router and Gateway

12+61

{2+61

12+61

{3+71

12"sl

[3+sl

[3+s]

ll0l
ri

lzxs)

+

a)
b)

*,t *

.tt!i,

,i
I ,I
;l
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'Exam. Back
Level BE .FullMarks - 80

Programme BCT - Pass Marks 32

Yezr lPart .Iv/I Time 3 hrs.

:

I

Network

/ Candidates are required to-give ttreir answers in their own',rrords as far'as'practicable.

t fn"is,rG iatie margrn tudicate FuIt Martts.
/ Assuind suiiable data if nicessary. .'

i. Define netrvork and protocol for network. Explain peer-to-peer network process with
example.

. ;.2. Describe guided and unguidtid media useti in computer netrvork with their advantages.

3. ; Expl$n the operation of pure ALOHA syslem. HowCSMA/CD works? ' .

4 List the firnctions of Data Link Control l;aie5. Explain any hvo slidite window protocols
with the atvantages o f pig'gybackin g.

5. Descrihe'the policies ttrat tr+ in preqgnting the gongestions rvithin the netniork?
Differentiate between lealsy bucker and token bucket algorittun witir their operation and

, workingoftokenbucket.' ., :

6. Whaf do you understanri by virtual circuit switching? Explain the X.25 virnral circuit
swirching. .

7. Explain th. e seven layers of OSI model with their example protocols.

8. Briefly describe ICMP enor and informational message types in IPv4 network
infrastructure.

: 9. How can we maintain the security rvithin the commr:aication netrvork? Explain any one
cryptography +lgorithm with example.

10. Write short notes on (any two):

a) UDP and its application
b) .Network Devices: Hubs, Su'itches and Routers

c) iPr4 Header Strucnue

[z+61

t8l

14+4)

t5+3]
.....,

14+61

[2+6]

I8l

l8l

12+6)

'

I

I
I

I

I
I
I

I

I

I
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Back
l'
I

Er.am.

Level BE FullMarks 80
'Programme BCT ?ass Marks 32

Year / Part Tv/t Time 3 hrs.

' ./ Candidates are reouired to eive their answers in their orn *ordlar aspracticable.,r,. i,..i1.1..i. . :,. ,. ...i;.:...,,.',.. .-:..:,1.:ni..::i.i,',s.r., i."j"

Network

.fria .fgo* e s',tn' th e fiar gin indicate Full Marks.
/ Assuine suitable' data .if necessary.

300 MIIZ r*irh imlV i,nd 200 ptW as signal dnd noise po\a'er reslietiivelf. ' '

Describe the 802.3 Ethemet standad for CSMA/CD and compare it v/ith 802.4 token
bus technologli Explain how DSSS technique is applied in trireless transrnission.

Diffeientiate between ciicuit s'ritching and packet switching tecbaology. Explain the
'operation how switched virtual circuit in frame relay network is established,

What is unicast and multicast routing? Deseribe the concept of optirnalitl principte.
Describe how the routers in itsJink statb routing come irto fi[y adjacency state.

What are the factors that cadse congestion wi*rin WeN? Propose.your best traffic
shaping approach to manage congestion'iupacket switched netrvork. I '. : . . . 

' 
'

I

't
rl

t

- ,ri tr'^ . :

-,

'.t -ij

(.

i. a) .Why do comnunication process within computer network is divided into layers? How
. ' the process of data encapsulation occurs in transmission mode dgscribed by seven

. layeis of OSi model. Compare OSlrnodel with TCP/P model. I ' 12+2+41

. b) What'is. clienUserver networking? Explain Active Netivorking model frarnework
comparing with traditional legacy nelwork. [3+5]

:2. .^) l&'hat are the services provided by d.ata link layer? Explain any one inethods of

b) 'Calculate S\lR. and ma:rimup channei'capacrty of a cat6 channel having bandu'iilth

-l'
{

:

-ir
I

I

I

'I

3. a)

b)

-4. a)

b)

[4+4]

Is+3]

12+6) i

29'Flosts

q
I
!
I

I
I

_t
t.t
t
t
I
Ii

l

t
T '- - *' --A' i'

,iiti
i'

-11
V{ris

Net A 6 Hosts' t E: 2 Hosts
N

''b) Write ihor aote! on (iny lwb) '
i) TCP Sliding l\iindorv Protocol
ii) Secrete Ke1'Algorit},rn: DES
:;l\ icn\i c:-^1:-- and ATir{ AALr. .r lal auu . \ 9 r.'+l r.rr r , rL<

'iv) ICN,IP lu{essage Tlpes

Net C: 12 Hosts

:
I

i



.. 35 TRIBHWAN UMVERSI'. i
INSTITUTE OF ENGINEERING

Examination Control Division
- 2065 Shra$tan

Exam.
Level BE FulIMarks 80

Programme BCT Pass Marks 32

Year / Part rv/ I Time 3 tus.
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/ Catdidates are required to grve their answers in their own words as far as practicable.
/ Attempt Att questtbns.
./ m"figrrn in the margin indicate Futl llitarks.
'/ Assume suttable data if necessary.

principle of differenftypes of nbfwork dpvices Repeater, EruB, Bridge,

1: Explain five insances of how netwolks are a part of your life today: Though we have IyIAC
addrelo, whY we use'IP address td represent ttrl lost in networks? dxphin yow answer.[s+3]

,2., ,.S&at ,arE headers and tailers, and how d6 they get added a^ird removed? Explain rvith

'.3

7.

8.

9.

Explain the working
Switch, and Router. u0l

4. Both UDP and TCP use port riumbers to identify the destination entity rv'hen delivering a
message. Give two reasons for wiry these protocols invented. a new abstract In iport
nuurbers), instead of using process IDs, which already existed when these protocols were
dedigned. t3l

5. Why the telephone companies developed the ISDN? Explain the working principle of ISDN

6. 'Suppose we have 4 depafmentj A, B, C and D the department A has 23 hosts, B has 16, C
has 28 and D has 13 hosts. You are given a netrvork Zbz-lO.gt.O/24. Perform the subnetting
in iuch a way that the IP address wastage in each department is minimum and find out the
si-rbnet rnask, network acidress, broadcast, and usable host range in each department. tl4]

W'hen the congestion occur in the netr,r,orlc? Explain the different approach of the congestio;
control algodth:ri. [3+7]

Explain the Mijor IP services in the computer netu'orks? tlOl

Explain the working principle oiFTAM protocbl.. ttOl
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Year / Part tv ll Time 3}rs.
l

r.iit:i k,r:tl

1. What'are the reasons for using layered protocols? Explain the layers of OSI Reference Model
with appropriate figure. ' t2+81

2. Why do we need the network servers? Explain briefly the diffdreut types of Network.servers,' 
12+47

3. Why we need RAID in the computer networks? Define and discuss the difference between
nAp 0, RAID 1, and RAID 5. 12+6)

4. List two advantages and two disadvantages of having international standards for network
protocols. Compare and explain the different types of transmitting media with apprqpriate
frgure? [3+8]

5. Consider the delay of pure ALOHA versus slotted ALOHA at low load. Which one is less?
Explain your answer. t3I

6. Explain the working pripcip[e of FDD! with FDDI specifications, FDDI devfcgq, an{ FDDI

7. SupBose the network 200.168.10.0D4 is subnettedto create 7 subnetworks and an.IP address
200.168.10.177 is assigned to a host computer. Determine the zubnet maslg.network. address,
broadcast address, isable host range and in which s.ubnet the grven host lies. tl0]

8. Explain the Datagra:n Format of IP'V4 with.the appropriaL figr.re What-is the minimum
header length of.IP datagram format? [10 +2]

g. Explain the working principle of Message Handling System (I\CIS) X.4000 protocol. t10l

.1
I

;

i
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l

Networks

,/ Candidares are requireci to give their ansrvers in their orvn w'ords as far as practicable.
'/ Attempt .4ll questions.
'/ Thefi.gures in the incrgin indicate Full fufarks
,/ Assume suitable data il necgssary.

l. Drarv a diagram of OSI mociel and explain the nehvork functions performed in layer 3

and layer 4.

2. List the indicated net*'oric hardrvare devices: one operating in layer 1, one in layer 2; one

in layer 3 and other ia1"er 4; and explain each of them

3. Explain brietll.' the indicated transmission media: coaxial cabie, line-of-sight, and

satellite.

4. \\hat is the frundamental difference betr,veen peer-to-peer priority and non-priority
systems of communication protocols? Discuss briefly peer-to-peer priority protocols.

5. Explain and distinguish betrveenPennanent Virtual Cali and Viitual- Call channel options
of k.ZS nenvork. \\tar are the purposes of LCGN and LCN fields of dutu packet headerl

6. Suppose an IP addre ss202.7C.91.i45 is assigned to a nehvork that is subnetted to create 6

subnetw,orks."Detenirine the subnet ryask, nehvork addiess and host address range for
each subneNt'orks.

7. Differentiate beirveen router, gateway and bridge. What are tire functions of bridge and

horv is bridge tabie maintained? 
:

8. What is the difference belrveen static and dynamic routing? Explain the distance vector

routing r.';ith appropnale example.

g. Explain encrlption rvith private and public keys. Discuss ,,vith example, hon'

monoalphabetic version of Caesar cipher rvorks?.

i0. Write short notes cn:

a) ISDN
b) ALOFIA

[3 =-t ]

[1=7j

i8j

12=6:

[5'3 ]

t8j

[3=5 i

[3'5.i

[1'-ii

$u.?)

***
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I

E:ram.
Level BE Full iVlarks BO

Prggramme BCT Pass i\'larks a,)

Year / Part
-N IT Time 3 hrs.

Subject: - Computer Nehvork

'/ Candidates are required to give their answers in their own lvords as far.as practicable.
'/ Auentpt All questtons.

/ 'Asstnne suitable data if necessary. : ' '

i. \Yhy computer netrvork is important? Differentiate befiveen physieal and iogical
topology.

2. Explain the ring and bus topologies in computer netrvork and compare it.

3. Write brief notes on network server and. netrvork workstation.

4. \\trat are the characteristics of IEEE token bus LAII standard? Explain.

5. Expiain in detail about X.25 data link layer and X,25 data packet header.

6. Why do you need adaptive routing? Compare it with flooding.

7. \Yhat do you mean by congestior control? List and discuss some congestion ccntrol
algorithms.

8. Wnte diagram of IP header andeiplain the purpose of Fragment Offset, Ti-rne to Live 'and

Proiocol fields.

9. What d.o you mean lyIP source routing? What is it's advanrage?

10. \\rhat tlpe of protocol in IIDP? Explain UDP header.

11. \\'hat are the functions of Ivlessage Handling Systems (tvIHSX Discuss briefly. \lihat is
difference behveen ivIHS and NITS?

[5+3]

[5+3]

tsl
relLvl

ro'l.Ll)

[4+3]

i?-51
L- - j

I-r!-.t'l

r r 1l
L+;i r

i2=-l

[5'2]

i

{. *rk

i



lu

35 TRIBHWANUMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2063 Baishakh

/ BackExam.
Level- BE Full Marks 80

Programme BCT Pass IVIarks 32

Year / Part ry/I Time 3 hrs.

Sibiect Nenvork

./ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questtons.

'/ Thefigures in the margin indicate Full Marks.
,/ Assume suitable data tf necessary.

1. \Yhy computer network is important? Dif,ferentiate between physigal .and logical - .

topology. [5+3]

2, ,Explain the nng aad bus topologics in computer nef*ork and compare it. , [5+3]

3. Write biief notes on network server and network workstation. t5]

4. What are the characteristics bf IEEE token bus LAl.{ standard? Explain. t8l
5. Explain in detail about X.25 datalink layer and X.25 datapacket header. i9l
6. Why do you need adaptive routing? Compare it with flooding. [4+31

7. What d.o you mean by congestion control? List and discuss some congestion ccnirol
algorithms. i2.:';

8. --Write diagram of IP header and expiain the purpose of Fragment Offser, Tune io I ii': :r.j
Protocol fields. :-' :

9. What do you mean by IP source routing? What is it's advantage'} i4'i;
10. What type of protocol in UDP? Explain UDP header. i2-*j -
11. \Yhat are the functions of lvlessage Handling Systems (lvIHS)? Discuss bnefly, What is

difference belween IvIHS and MTS? [5 t2]

***

{
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/ .Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.
'/ The figures in the nargin indicate Full Marks.
/ Assume suitable data if necessary.

1. Differentiate connection oriented and connection less services. Which type of, service is

14+2)provided by OSI network and transport layers?

2. Write brief notes on network hardware devices, NIC and Hub. t6]

3. What do you mean by circuit switching and virtual circuit switching? Discuss application
areas of packet switching. 14+21

4. Discuss different interfaces of ISDN. t4l

5. Explain in detail about IEEE 802.3 physical layer and medium access sublayer. [3+4]

6. Discuss different devices involved in FDDI. t6l

7 . Discuss physical and data link layer of X.25 network. Explain the format of data packet
header in X.25. [5+4]

8. Explain distance vector routing aigorithm with an example of your own. What are the
problems with this approach? [5+2]

9. Explain and compare two traffic shaping methods for congestion control, [6]

10.Draw a diagram of IP datagram format and explain. What are minimum values of IHL
(header length) and u'hy? [3.5+1.5].

11. Discuss difference in requirements of InterAS routing and IntraAS routing. What is the

[4+3]routing algorithm use.d by BGP? Explain.

12. Discuss components of X.400 Message Handling System w{th diagram t6]

1 3. Discuss directory services rvith a model of a directory indicating DSP and DAP. t5l
*{.*

l
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'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Anempt All questions.
'/ The figures in the margin indicate Full Marks. :

'/ Assume suitable data if necessary.

i. Draw a neat diagram showing OSI reference model. What are the typical services
provided by data link layer and transportlayer?

2. What are functions of ner'work server and network workstation?

3. Write and explain CSMA/CD frame. What are the functions performed by Media-Access
management entity in cSMA/cD layers.

4. Write brief notes on network transmission media; coa<ial, fiber optic.

5. Explain processes involved in digital transmission using in PCM.

6. List and explain briefly peer to peer priority channel access methods. Discuss media
access method in IEEE 802.5 standard.

7. Fyllqi! ac.ess neethod in n,11'e ALOHA. Show that itS nna*jm,:m chasrel r-rliliTarinn ic----r
only 18%.

8. Discuss X.25 channel options with emphasis on PVC. Write and discuss octet I and octet
2 ofnon-data packet header.

9. Given a network

I

i

-,
i

-r
(

[3=4]

14l

l2+2)

t6l

t4l

[6=3]

t4l

16-2)

:1

I

[4+4] ' -
t6l

B
4 6

2
J

.4. )

I G
7

c
., I.,

i

F

Where circles represent nerwork nodes and values at the lines (links) between nodes
represent cost of the links. Find shortest path from node A to node J using shonest path
method (Dijkstra' s algorithm)

10. Discuss IP address classes. In class B address if 7 bit subnetting is used, w'hat is the
subnet mask?

I 1. Discuss feafures of TCP. What is the significance of URG and PSH flags in TCP
segment?

12. What is the purpose of FTAM? Discuss different attributes of FTAI\I.

13. What are the major security violations? Discuss Data Encryption Standard.

t*+
1

t

t'

[4:3]

[2-4]

[2+5]
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questtoru.
'/ The figures in the margin.indtcate Full Marks.
'/ Assume suitable data if necessary.

1a[1'h-v la1'ered architecnue is prefered in computer communication? tUu*ur. gSt
" Reference lvlodel anci the fi-urctions of each laver. (3+6)

b)7E.x.plain how TDtvl be useC to achieve circuit switciring. Describe thg u'ansmi5sion o[v packets using virtual circuit approaches. (:++) :

2a)Explain the operation of $UefCD w'ith neat diagraxcs. \1&y crnnot we use iv++-, 
repeaters/hubs as Eurny as we desire in the 802.3 networks? (6+3)

A/ *rEiA 149 is prefered over EiA-232 in some applications? Descnbe the electrical,

mechanicd and fi:naional specificatiors of EIAJ-I9. (2+5)

3a) lsplain the data link control mechanism in primary/secondery polling S'stem.
\4escribe horv does stop-and-ivait protocol w'ork (++3)

b) lsplain the operation of K25. Describe the tbrmas of data packets used to trrnsmit
V user data in X.25 nenvorks. (5++)

-lp)f,.'iplain horv TCP ensures reliable data interchange despite the use of connectionless
" lntemet protocol. \lhat are the advanrages of UDP over TCP'] (6+3)

b), \1h1' IEEE 802.+ sianderd is more suitable for red-time rpplication than IEEE
\/ 802.3'l Describe 802.1 frame formats and its logical ring maintenance. (2+5)

/,
SdWtrv frao:e reiai' is used as \Yr{\ technology norvad,el-s? Explain the frame relal'
J' lot.r, in d:tail. (3+4)

b) Oir.rs the components of SIvlTP. Esplain horv does electonic mail sen'ice using

SN'ITP alone nith POP. (5+4)

r
i*
I
it-
I

I

l

.i *,ir,". , ,.*....,;--



*-----*-*

rl

J

I

I
I

I

i
I

35/I.I2 TR.IBHWANUM\TE8,STTY

INSTITUTE OF ENGINEERING

Examinatiou Control Division
2059 Cbai.tra

/ Bgck

IProgramme BCT _ : Pass }larks i: I

Year/Part , fV/l Time nrs.

Er.rm.
8.tr.Level : Full lvlarks S0

Subject: - Computer Nerwork
1

It

j
I

/ Candidates are requircd to give their answers in their own words as fai as praclicable.
/ Attempt AII questions.
/ Thefigtres in the margin indicate Full Marks.
/ Assame suitable data if necessary.

la)Srirar are rhc major ransrnission meciia used in computcr nerworiiing? Expiain their

characteristics. uscst mcis and dernerirs with neat diagram. (2-t)

b) Suppose if rherc is heary raffic on Ulul 802.3 LAN and 802.5 [A.N, a sation on

which sysrcm is morc likcly to wait longer o send a finme? \1rhy? Give the Cetail

explanadon? (2=6)

2a) Discuss thc opencion of the disnnce vector roudng protocol. Horv does a link-sute

routing protocol opcntc? (4'{)

b) \\ftrar are the factoa 6at Cetermine whether computer nerwork is IJN. lvtfu\ or

WAN? iiluscate-various qpes of nerwork topologiei. , (i+)
3a) \\inar are the ditfernccs benveei rhe OSI approach and thc TCPIP approach to the

applicarion layc; in particular? Compare &e X.400 protocol rvirh SlvtTP. (4+4)

b; Sure in which siuadors peer-to-pesr nerworic is prefeneC than client/ser/er ne'.u'orL

Shorv horv does Ncn*'ork Inlerface Card play imporunr role in inremenvorking. (3=5)

4a)\\trat do you undcsFnd by TCP? Explain how TCP ensures reliable dan interchange

dcspitc thc usc oiconncciionlcss lrttcrnct protocol. (2+6)

b) Describe in dcnil onc of thc DTE-DCE intcrface srandards specificC by ELA.. W?rich

is morc cfrci*lt circuit swirching or virnral circuir s.rirching and why? 1S+3)

5a) E.rplain how cen you comparc X.25 laycrs with those of tire OSI modcl. Yfiret kind of
vircual circais does Xl,5 usc? (5-3)

b) E.rplain wbat are the main functions of tv{eCia Access Conrol Subiayer. \!}at is

difiereace benrea thc physical and logical a&iresses? (5+-1)

r

{
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r' Candidates are required to give their answers in their own words as far as practicable.
r' AtemptAll questtons.
r' Tlte/igures in the margin indicate Full Morls.y' Assume suitable data if necessary.

l. a) What are the common characteristics of embedded systems? How does a digital
camera satisff those characteristics?

b) Briefly describe the kernel operating system services.

2. Design a single-purpose processor that outputs Fibonacci numbers up to 'n' places. Start
with a function computing the desired result, ffanslate it into a state diagram and sketch a
probable datapath.

3. Briefly explain the criterion for selecting processor? Explain the data path operation and
its instruction cycles.

4. What do you mean by write ability and storage permanence of memory? Explain
associative cache mapping.

5. What is the difference between memory-mapped I/O and standard VO. Explain the
operation of peripheral to memory hansfer without DMA, using vectored intemrpt.

6. Dif;ferentiate between multiprocessing and multi tasking in RTOS. Three processes with
process IDs, Pl, P2,P3 with estimated completion time 6, 4,2 ms respectively, enters the
ready queue together in order P7,P2, P3. Calculate waitin! dtne and TAT(Iurn Around
Time) for each process and average waiting time and TAT. Assume there is no I/O
waiting for the processes and RR (Round-Robin) algorithm with time slice = 2 ms.

7. Differentiate between closed loop and open loop control system. With neat diagram write
the steps for designing Closed loop control system.

8. Discuss the advantages and disadvantages of Full-Custom IC technology. Explain the

0
basic steps of photo lithography process. [3+5]

Draw the pin diagram of 8051 microcontroller and explain ports I and 2 only. Write a
prograrn using C-programming language to find the sum between two 8-bit BCD data

stored in RAM locations 50H and 5lH and store the BCD sum at RAM locations 52H and

s3H. [3+5]

t41

t4I

t8I

14+41

[3+5]

[3+5]

[2+6]

[3+s]

10. Write an algorithm and VHDL code for a custom processor that calculates Least

Common Multiple (LCM) oftwo numbers. [3+5]
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Subject: - Embedded System (cT6ss)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Auempt All questions,
r' TfurJigures in the margin indicate Full Marls.

l. Differentiate between single-purpose processors, general-purpose processors, &d
application-specific processors. Using the simplified revenue model, derive the
percentage revenue loss equation for any rise angle, rather than just for 45 degrees. 12+21

2. What is optimization? Explain optimization of single purpose processor in detail with
suitable example. t8I

3. Describe the operation of general - purpose processor in terms of datapath and confoller. t5I

4. Explain the testing and debugger. t3I

5. Describe ROM and introduce its types in detail. Sketch the internal design of a 4 x 3

ROM. [6+21

control

7. Describe the context switching process in detail. Three processes with process IDs Pl, P2,
P3 with estimated completion times 6, 8, 2 milliseconds respectively enters the ready
queue together. Process P4 with estimated execution completion time 4 milliseconds
enters the ready.queue after 1 millisecond. Calculate the waiting time and turn-around-
time for each process and the average waiting time and turn-around-time in the non-
preemptive shortest-job-first scheduling.

8. Explain in detail the Coffinan conditions that favor deadlock. Differentiate between user-

level threads and Kemel-level threads.

9. Explain the operation of a PID,control with a clean block diagram.

10. Define the following terms used in control system: Controller, Plant, Actuator.

ll. Describe the steps involved in manufacturing anJC. Show the top-down view of the

,-..simuit F*=*, a y on anIC. .

12. Show tfr* intrrnofffit"o of the 8051 miuocontroller. Provide a comparison chart of the

8051 family members.

13. Write the code for BCD counter to display 0 to 9999 in seven segment using VHDL.
***

t81

[3+3]

[3+3]

tsl

t3I

[4+41

[4+4]

t8l



lL 36H TRIBHWANUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
2069 Bhadra

Exdi'it' Reuular / Back o

Level BE FulI Marks" ,' 80

Programme BEX Pliss Maiks 32

Year lPart w/II Time 3,hrs.

I

I

I
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./ Candidates are required to give their ariswers in their.own words as far as practicable.
,/ Attempt All questtons.
,/ Thpfigures in the margin indtcate Full Marlcs.
/ Assume suitbble data if necessary.

Describe the,design metrics and design methodologies for designing and developing low-end and high-end
mobile handsets. t5I

Differentiate between privileged mode vs. unprivileged mode. Explain Exception/lntenupts and Vector fabh. [5]

Describe pipelining and explain the ARM instruction execution for Data Transfer instructions with data flow
block diagram tl0l
Write c program for recursive procedure that calculates factoriat n and write the ARM assembly code
for the following C statement. t5l

A[12]=h+A[8J;
Assume A is an anay of 100 words and that the compiler has associated the variables g and h with registers r1

and r2 and uses r5 as temporary'register. Let's also assume that the starting address or base address of the
array is in r3.

Explain leaf and nested procedure. Transtate the following C program for leaf procedure that computes Y =
(A+A)+ (C+D)+ (A*D) into ARM Assembly Code. t5l

lnt leaf-ad (int A, int 4 lnt C, lnt D)

lnt
Y=

The A, B, C, and D, contspond to the argument registers O, f1,' r2 and 13 and Y

r8, 19, and r10 as temporary variables for stack use.

usage in both.privileged and unprivileged mode and write ARM exceptions and its

\

L

1)

2)

3)

4)

s)

t.,

)

corespOrtding modes
'; ,'

(b) Write the single 'register store instructions for Half-word using different addressing mode using the

following information for ARM instruction set. t6l
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jf WAatare the corrmon characteristics of embedded systems? Explain.

2. Design a pnocossor that calculates the LCM of nvo numbers. Show the design of data path
only and constnrct the diagram of pntrollsr

3./Vlhat are the programmer considerations? Exptain the software development processes
-/ according to embedded systems.

+. y'exphinthe operations of storing and earsing the data in UV-EPROM.

$ Describe the cache write techniques.v
5. arbitration systems that implemented to communicate with peripheral devices

from the microprocessor. Differentiate between memory mapped yO with standard VO.

/ exphrnthe basic functions of Real-time kernel.
\./.,_

7) Describe the control switching mechanism.

-{ Define throughput of a system

a9.rt" Wtrat is PID tuning? Discuss on the practical issues related with computer based contnol.

g@. nenne the photolithography. Explain the various steps involved in photolithography.

11. Why 8051 microcontroller is used ? Write an assembly program to get data from P0 and

. send it to Pl and compare with corresponding C program. '
L2.\rite the VHDL code for processor (GCD) that calculates greatest common divisor of

---/two integer data with its state diagram. 
*,r*

t41
I

t8I

12+61

t6I

r21

t8I

t6I

t4l

t21

t8I

t2+61

[3+.51

i

I

I

o

t8I

+
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j/ Candidates are required to give their answers in their own words as far as practicable.

'/ Attempt All questions.
/ All questions carry equal marks.
,/ Assume suitable data dnecessory.

,/Define and describe embedded system with suitable example

dlistify "Processor is the heart of any embedded system." Also nrention the structural units
ofa processor.

3.-. What is Direct Memory Access (DMA)? Why such circuitry is needed? Explain with its
'-/ block diagram.

;/What is device driver? Explain its importance while connecting the peripherals in the

system.

the terms [RQ, ISR, IVT, PUSFI, POP and lnterrupt Laterrcy used in Interrupt
based designs.

, _$-Briefly explain RTOS (l{eal Time Operating S;rstem) with its services.

*J/What is a scheduler? Describe its role in rnanaging task states in detaii.

, Y'Inan RTOS environment, different tasks may share same variables and functions. Explainv 
the problem(s) faced due to this type of sharing and also suggest the solutions.

,)r Explain Spiral Model of Embedded Software Development Life Cycle.

Tgrfitterentiite Microprocessor and Microcontroller highlighting its uses. u\lso explain the

Addressing Modes of 8051 microcontroller.

***
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Subiect: - Propagation and Antenna (EX6s3)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt AA questions.
{ Thetigures in the margin indicate Full Marlrs.
{ Assume suitable data if necessary.

Derive a relation for the field intensity for the array of trro elements isotropic radiators in
various conditions. Show the condition for broad side and end fire array with necessary
diagrams.

Explain any five parameters of antenna.

Compare Yagi antenna with log periodic antenna. Explain the working principle and
desrgn of log-periodic antennaP

A parabolic reflector antenna having antenna efficiency 85% is designed for 3 GHz
resonant frequency with 2.5 dB waveguide loss. Find out the antenna diameter if effective
isotopic radiated power (EIRP) is calculated 46 dBW and transmiuing power is 500 W.

Write down the factors which affect the space wave coflrmunication. Explain the major
clraracteristics of MW and SW radio prop4gation.

t5+61

[2+8I

[5+6]

[4+3]

[s+s]

tl0I

tsl

t8I

t8l
@

@

@

@

g. With a mathematical relation of refractive index of ionospheric layer derive a relation of
critical frequency and mal<imum usable frequency (I\4[JF) of radio waves with necessary
explanation. Consider the earth is not curved.

J. How do you get Friis tansmission equation and path loss in case of free space wave
propagation?

-1. Explain the working principle and design of (a) Marconi antenna (b) Rhombic antenna.

-/. Explain the constnrction, light propagation mechanism and application of different tlpes
of optical fiber.

ii**


