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34 TRIBHUVAN I'NIVERSITY

rN$T}TUTE OF ENGINEERING

Examination Control Division
2074 Bhadre

Exam. Ilcgular
Level BE Full Mrrks if'l

Programme BEX

tv/I
prc< Marl6 t2

Year / Part Timc 3 hrs.

Subjea: - RF and Mi (EX7 52)

/ Candidates are rcquired ro give rheir answers in the;r own rvords as far as practicable.
r' A empt 4!! qtestiow.
r' The figures in thc margin indicate Full Mar*s.

nfn
/ Assume sritable-dato i/necessary-

L Design a single $nrt and open-circuited shunl malching network for a lransmission line
using Smith Chart by considering an outpul reflection coerficient f, =0.5251" Ohm and

surge impedance 7o= 50 Ohm. I8l
2. Indentiff and exphb the properties of a microwave passive device having following

S-Matrix. t8l

f S,,

ls,,
ls,,
IS,.

S,, s" I,, -S,. I0 0l
0 0l

S,,
S,,
s,.,

-sr

... . -.,. r:..:. .- j.i..... ......;,..... .:::..-. ..:i.

3. Skelch a flowcharl for designing a nticrowave amplifier using a GaAsFET. Consider the
following S-paraneters and find maximum gain for both bilateral and unilateral model.
Also using the calculated value of f, and f",, trace Zr,, and Zo,,,in the smith chafl. 14+4+4+41

a f o.6soztqc7" o.t22t46.1" llrl=l z.toza+.t" o.t72z-n7.t.)

4. Synthesize stability parameters of input matching network for the anached sketched smith/' charl-

5., Choose a proper microwave measuremenl lool lo Iest an anlenna as a DUT: and explain
irs working prirrciples.

6. Explain in deuil the designing steps of microwave filters. Illuslrate an example of passive
HPF using microstrips.

7. Express field equations of a reclangular waveguide for TM mode.

8. Write shorl notes on: (any lwo)

i) Effect ofSAR as microwave radiation hazards
ii) Fiatures of microwave frequency band
iii) Backward Wave 0sciliator
iv) Microwave Cavity Resonators

t8I

t8j

[6+4]

tl0J

[6x2]

\



$

I
I
I
i
I

1

i

!

a
I

l'

I

l+ lA1! -l l'-l
2ls,rIlsII

a = (s,,s,,) -(,s,-.s,,),

K=

l- l .s,, l'

1.S,,-aS;, l+ i.S,,,S,r I

4rF.=
B,! - 4l(', lr

t'

ZC

ri 4l 8,2 -4lqf where

4 = l+1.\,,1' -1.s,, l' - lA l''

& = l+l.s:: lt -1.s,, l' -l al"
C S,, - ASi, and

'!,,-N,,
- ar;, t

c"
((; =

cl- =

l.Sr, l'-lA
(.S'

.s,, l'-lal'
t

.S,,.S,, IR,=
l'-lAi'S,,

- I .s,,.s,, In'=l,sJ-tat'

:( ) t',, l'
7-lrl21

)GTmax tr:ilcl: l:r-szzrLl2

,2_

i

I

I

I

I

:

I

I

I



.a.'z i !:1,ri; itiVAN iJ-].i!YiiRsi:'Y

INST.;'I, L;I-E OI-. ENG JNEEiiIii G

Examinaiior Control Ilivision
2074 Bhadra

I P.xa nt.

i .l-":.t,"t_
il'rogl.anrnie
i-,.,.-. ..- -.------. -

i )'ear / Part

Full hiark-.

Pass Ma rks

BE

BEX
!g

IV/II Time 3 h rs.

l3+4l

Subject:'- Dig.i1.ai[rs!al 53)

Caniidates are iequired to give their answers il. rl:eil orm words as far as practicable.
Atrempr [!! qnestions.
The f gure-t in the margin indicate Full ll{arks.
Assume stiitable doia if necessary.

l. What are the basic e.lenlenls oiDigital Signa} Processing (DSP) system? Expiain .Analoi.r
to Digital conver:ion process in brief.

2. Define recrirsive and-non recursive system with the suitable examples. State the c(,nditior]
for the stability and causality ofLTI systern in terms ofROC and pole zero.

3. Impulse response ofan LTi system is given as -b(n) 
= {2,2.-l,l}. Firrd the output y(n) of

the system to an inpul x(n) = { 1,2.1l}.

4. Define Z-transform. Horv is it related to DTFT? Expiain sealing property cf Z-transforrn
with suitable exanrple.

5. Find the inverse Z-transform of X(z-) = (.22-) + 222 + 3z + 5) t (22 - O.1z- 0.2).

ROC: lzl< 0.4

6. Discuss the cornputational efficiency'of FFT algorithm. Find DFT ofa sequence given a

x[r,] = {1,1,0.0,0} using DIT FFT nlgo;ithm.

?. Wtr.r ;s zerri pndtling'i Find the linear convoiuticn lhrough circula; convoiutior': rvith
padding of zeros for the fb!lowing sequence: x-lnl =. {-i,li and h[n] = \2,3.1,-2\l .

8. Write shorl notes oi'r:

i) ilR filter
ii) 'Kaiser u'indo'r'

9. Draw iattice-ladder s'.ructure for giverr IIP. s.vste;n.

H(z) = (0.62 + 0. 422- | - O.252-2 ) !(1 t 0.27 z-- 
| + 0.062-? - 0.7 5z-i I'z'r'

Also check the stabiliiy of given syslem.

!0. Design a ciig,iral lou,-pass lllter u'ith the foilorvir,g specification:

i) Pa-<s-bar:d nragnitude characterisiics coi',stant to 0.7 dB below the frcquencl, of 0. I --s a

!;) Stop-banc stlenuation ofat least l4 dB for the frequenc:ies I'eru,een 0.6n to a.

Use lilurlerNixth approximation as a ploicl\,pe and use bjlinear transforniation niethoi L,',

o'otaii; lhe digital fi lter. j
I i. \,\/hl,Rer:ez, e;ic'h:-:;-,ge ri-ocrithrn is requireri? Describe Rerncz exchange algcrilhrr uith a

fir-,'.', ciiaii.

j;. !,'hal is Gii:i,'s pi:eno;ldrra? E:lp)air.r hou, il occirrs rthile desi-sning FIR fliter blse.d cr:
ri:::do*,ing teci-,:iique. IlolY can :t be ir;:ni,r-,izei ?

il. \\'i;at .:,'ii llls laricus DSP p;ccesso; chics? FJ:plai;r Bit-Senai inrplelneltalior i;i DSP
:rrcl:ilcctri;-e. i,,'i1 is ii useil; .

+ *,.
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i3'r 3 l

isl

[2+]J

12+6)

l!'r t )

i(.+il

I O''l,l

tsl

{lr4l

l.+4)

..1
)



3I , TRIBHUVAN TI,NIVERSITY
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Examinatton Control Division
2074 Bhadra Year / Part

Exani.
Full Marks i 80BLevel

Programme BEX
IV/ II

Pass Marks
Time

32

3 hrs.

Subject. - Wireless Communicatiqn (EX7 5 1 )
/ Candidatee are required to give their answers in their own woids as far as practicable.
r' Anempt 4fr{ittestions./ flte figures k the margin indicate Full lllarks.
/ AssuLnte suitable data dnecessory.

I Compare and.contrast the first, second, thiid and forth generation of mobile
communication standards in terms of technology advancement.

2. a. Why does minimizing reuse distance maximize spectral efficiency of a cellular
system?

b. Foi a seven cell reuse pattem, find the minimum distance between ."nt"r. oi 
"o-/ 

channel cells. Area of each cell is uniform and is equal to 23 square km.

3. Estimate the feasibility of a 10-km wireless link in suburban area" with one access

point and one client radiro, using Okumura model for path loss. The median
attenuation value is 20 dB and gain due to environment is l3 dB. The height ofaccess
point anterura is 100 m and that of client antenhd is l0 m:
a. Access poinl is conrnected to antenna with 5-dBi gain, with a transmitting power of

20-dBm and a receive sensitivity of-80-dBm
b. Clieni is connected to antenna with 20-dBi gain, u,ith a transmirtins oower of 15-

dBm ard a receive sensitivity of-75-dBm
c. Cables in both systems are short, with a loss of 3-aB at each side at 2.4-GHz

frequency of operation.

4. What is known as scattering? Derive an expression for two ray ground reflected
model.

5. Explain the operation of OFDM with an appropriate block diagram.

6. Why is lhere a need to implement diversity? Describe the various diversity combining
techniques.

7. Descri'bE the operation of any tw'o source coders used in speeeh codiig.

8. Explain the principle of Frequency Hopping Multiple Access. Briefly describe two
hybrid spectrum multiple access technique which can mitigate near-far problem.

9. Write short notes on any two:

a. Specificalions of GSM.
b. Regulalory issues

c. Convolutional encodins and decodinp

t6l

[4]

t4I

tl2l

[2+8]

t8l

[4+6]

t6l

[4+6]

Is+5]
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2074 Bhadra

Exam ll tq rr lrr r'

Level BE Full Mrrks 40

e
BCE, BME, BEL, BEX,
BCT, BGES.Arri. Pass Marlc l6

Yeer / Part Iv /II Time I Vzhrc.

Subject: - Engineering Professional Practice (CE752)

/ Candidales are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ The ligurertn the margin indicate Fall Mark.
{ Assume suitable dota if necessory.

1. -hl Wrile down in brief lhe Characteristics Features ol Society. What are the

elements of Communily.

)Ul Wnalarcthe duties and Liability of an Engineer and Architect?

2. )al Whal do you undersland by Negligence, Torl and Liability. What are the

elements ol Negligence.

)$Define Ethics. \4Jhat is moral and non-moral action? Wite briefly the perspeclives

ol Professional ethics.

(3) (a) Whaf are lhe m6thods ol recruitment of consultant. Explain lhe purposg of

{) Deline Contracl. What are the'essentials elemenls in lhe Valid Conhacl?

(4) A RCC Bridge was designed by the Designer on behalf ol Consultanl. This was

Constructed by the repuled "A' Class conlraclor. Afler the Completion of lhe
Conslruction, tralfic was allowd on the bridge. After Six Months of operalion there

were crack in lhe Bridge. A Probe Team was establisfied by Road deparlment. The

Design Procedure,was Okay, but it was lound that quality ot steel malerial used was

not duly tesled. The Contractor argued that the ptocedure ol construclion was in
aeeordance ryith the instruclion of Engineq and specilicatien.-Thete-was also lack

of proper superyision by the Consullant. The Design load for the Bridge was 20

tons. ll was aho reporled thal there happen to pass rnore than 20 tons vehicles

also. The Consullanl was good friend of Conlraclor. Being a member ol Probe

Team, whal is your judgmeirl on the failure of this bridge?

(5)

(5)

(5)

(5)

(5)

(5)

(10)





31 TRIBHUVAN IJMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
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Exam. llcgu l a r
kvel BE Full Marks 80

BEX Pass Marks 32

Year / Part \t lt Time 3 hrs.

Subject: - Wireless Communication (EX75I)

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

l. Briefly describe the evolution of wireless communications from second to third
generation.

2. a) Explain how cell splitting and sectoring improve coverage and capacity in cellular
system?

b) What is cell dragging? How is hand offprocessed in cellular system?

3. a) Explain in briefthe three basic radio wave propagation mechanisms.

b) Determine the propagation path loss for a radio signal 900 MHz cellular system
opemting in a large urban city, with a base station transmitter anterura height of 100 m
and mobile receiver antenna height of 2m. The mobile unit is located at a distance of
4 krn. Use the Hata propagation path loss model.

(Hints: Lro = 69.55 + 26.16lo9 f"-13.82 log ht - o(tL) + (44.9 - 6.55 logh)log d
o(h,): (l.llog f - 0.7)tr, - (l.56lo9 f" - 0.8) Small to Medium City

8.29(log 1.54h.)2 - 1.1 (Large City (f" < 300MHz)
3.2(log 11.75b,)" - 4.97 (LNge Crty (f" > 300MlIz)

4. Explain QPSK modulation with its appropriate equatioq constellation diagram.

5. a) Why equalization is needed in wireless communication? Explain training and tacking
modes of operation for adaptive equalizers in detail.

b) What is a RAKE receiver and how it exploits the concept of time diversity?

6. a) With the help ofa block diagram explain the operation ofa vocoder.

b) Briefly explain the types frequency domain coding of speech.

7. a) What are the advantages of CDMA cellular system over TDMA cellular system?

b) With a neat block diagram, explain the operation of Frequency Hopping Spread
Spectnun.

8. a) Explain the operation ofNetwork Switching Subsystem in GSM architecture.

b) With an appropriate block diagram explain pilot and sync channels in IS-95 forward
link.

9. Write short notes on: (any three)

a) Rayleigh and Ricean fading distribution
b) Regulatory issues related to spectral licensing
c) Viterbi demding
d) GSM System Architecture

***

t4l

t5I

12+41

t3l

17t

u+31

t3l

t4)

t4l

t4I

t7)

l
l

14

14

t6l

[3xs]
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INSTITUTE OF ENGINEERING

Examination Control Division
2073 Bhadra

Subject: - Engineering Professional Practice (CE7 5 2)

r' Candidatesrare required to give their answers in their own words as f,ar as practicable.
/ Attempt AII questions.
r' The figwes in the margin indicate Fult Mtt*s.y' Assume suitable data if necessary.

I . a) What are the major activities to be goverlred by the society for its survival? Illustate
the impacts of computer on Nepalese society.

b) Explain how individual freedom balances societal goals.

2. a) What do you mean by Profession? Explain its characteristics.

b) What is ethics? Write in short the code of ethics for engineering profession.

3. a) What are the preparations to be made before inviting competitive bidding notice?.
How the contract can be interpreted in case of ambiguity? Define percentage contmct
and in which category of procurement, this form ofcontract is adopted?

b) What is intellectual property right? Write in briefly the working hour provision of
labour law. Differentiale between public and private company

4. a) Explain business law and labour law in Nepal.

b) Explain globalization and cross cultural is'sues.

.5. Write short aotes on: (Any four)

a) Jurisdiction of Nepal Engineering Cormcil
b) Job description offresh graduates
c) Detailed duties and liabilities ofan engineer and architect
d) Nepal Engineets Association
e) Society and development

+*+

I4t
t4l

t4I

t4l

141

t4l

141

l4l
12"41

Eram.
livel BE FulI Marks 40

Programme
All (Ercept
B.Arch.)

Pacs iUarks l6

Yerr / Pert ry/II Timc 1%bts-
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Exam. Itegular
Level BE Full Marks 80

BEX Pass Marks 32

Year / Part IV/II Time 3 hrs.

Subject: - Digital Signal Processing (EX753)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Auempt All questions.
r' The Jigures in the margin indicatu fuA Magks;
/ Assume suitable data if necessary.

l. Explain the general application areas of digital Signal Processing. Consider a continuous

time sipal x(t) = sin2000nt+ 5cos12000nt+ l0sin 60002rt.

a) What is the discrete time sigrral obtained after sampling the signal at a sampling rate

of 5000 samples per second for 0 < n <3?

2. Define causal and stable system vrith examples.

3. Find a convolution between two signals x[n] and h[n] where,

(r
*tnt = 

to

0<nS4
otherwise

0<n<6
otherwise

(url).*dhfrf ={;

I
,)

[3+4]

t3l

t8l

t6l

4. Using long division determine the inverse Z-tansform of,

1xG)=

G), (;)'
when, RoC : lzl>t ananOC:lzl

1- -2-r+

5. Define ROC. Explain the properties of ROC with suitable examples. U+41

6.-Why we need a DFT? Find 8-point DFT of sequence x[n] : { 1,0,2,0,-1,1,1} using
/ Decimation in Time Fast Fourier Transform @ITFFT) algorithm. U+61

7,,,. State Multiplication of two DFTs property of DFT. Find x3[n] if DFT of x3[n] is given by- XrG) : Xr(k)Xz(k) where Xr(k) and Xz(k) are S-point DFT of
x1[n]: {1,2,3,-1,5} andxdnl = 12,1,-31respectively. [1+5]

8. For a system with poles at 0.45tj1.06 and zero at 0.581j2.06. Plot the location of poles
and zeroes in the z-plane and also plot the magnitude response ofthe system. t8]

9. Convert the following filter into a lattice ladder structme.
H(z):1a2'r*' '' '' 

t6I

10. Design a low pass digital filter by Bilinear Transfonnation method to an approximate
Butterworth filter, ifpassband edge frequency.is 0.25a radians and maximum deviation of
0.99 dB below 0 dB gain in the passband. The maximum gain of-14.85 dB and frequency
is 0.59r radians in stopband, Consider sampling frequency 0.5 Hz. tl ll

I l. List out the key points of windowing and design the symmetric FIR low pass filter for
which desired frequency r€sponse is expressed as

Ho(r)=
-j" forlrol< or"

0 elsewhete

The length of the filter should be 7 and oc: I radianVsample. Use Hanning window as a
protot)?e. p+71

t4l12. Explain a bit sbrial adder implementation in Digital Signal Processor.

***

t"
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Subject: - RF and Microwave Engineerng @n52)

r' Candidates are requiird to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' The isu;es in the maryin indicate Futl Mark.

/ Assume suitable data if necetsary.

1. Classiry signal frequency in differcnt bands of waves and rays. What are the advantages
and disadvantages of using microwave signal?

2. By assuming a complex inductive load of an anterma which is mismatched with the line
impedance of 78.0 ohm, design a double-stub short-circuited matching network. Show
both electrical and physical connections.

3. \Mhy S-parameter is important in microwave network analysis? Write down the
properties of a 3-port netwod(.

4. Suppose there are two identical radar transmitters and few passive devices in equipmeut
stock. A particular applicatioa requires twice more input power to an antenna than either
tra[smitter can deliver, As a RF engineer, give your appropriate solution for the above
problem with necessary figures, mathematics and sufficient explanation.

5. What do you mean by stow backward wave structure? Explain the conshuction and
working principle of a LNA.

6. Show a flow diagram that explain designing of an amplifier using a FET transistor. With
selidefined parameters and the help of a smith chart define conditional stability of a
microwave amplifier.

7. Justi$ and describe horv a microwave filter is designed using insertion loss method.

8. Define major microwave measurement parameters and explain the working principle of a
low microwave power measurement device.

9. Write short notes on: (any two)

a) RF/I4W radiation hazards and safety practices
b) Dircctional Couplers
c) TE mode circular wave guide

**4

[3+5]

[8+2]

[4+4]

t8I

12+61

tt0l

12+61

t8l

[2x61
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Supplied Formulas:
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1 - lSrrl
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[a*l?rr*t{diirof

hffi
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