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¥ Candidates are required to give their answers in their ows words as far as practicable. ,r

v Altempt All quesiions. . : 3. S
¥ The figures in the margin indicate Fall Marks. '--.‘

¥ Assume suitable data if necessary.

pn

. What are the applicatiuns of digital signal processing? Consider the analog signal, 2{(1=2 .. -
cos 3000 at + 3 sin 4000wt + 7 cos 65000xt. [f sampting rate is 8000 sampie:i per secund -
and quantized at § bits, ﬁm:l [2+9)

i} Digercte vafues at an}' two points
n} Quantizalion ertors at those points

Explain the properties of LTI systems with sujtable examples, 3 ‘._:_
_ ."Find inverse Z-transform of: [5)

X{z}, {z'+22 —z+ N2’ -1.52-1), ROC: g <05

State and prave convolution property of z-transtorm. Drsanl::-f: causality and stability of

R © systerm in terms of RGC with surable examples. [1+3+31
. " "H |.‘|_
5. Find the linear convoluton of x,[n]={LL1} and =x,[n]=]2,2.2jusing circular =
convolution method. [5]
6. How fast iz FET? Use the FFT Algorithm to cumpute IDFT of a sequence given by
WKy ={6—2+2j-2-2-2} [2+6] -
7. Plot Magninude Response (not to the scale) of the systern described b}.r difference
equation. v[n]- 0.4y[n 13+ 0.25y[n - 2] = x[n]+0.5x[n -1} 172

3. Compute Lattice coefficients and drw Lattice structure for given JIR system

H{z)= i1 =0.52527" +0.6125277 + 0.3277). Also cheek the stability of given system,  [4+24+1] =777

9. Design a low pass digital fiher by Bilinear Transformation method to an approximate
Butierworth Alter, 1[ pagshand edge frequency is (.24 7 radians and maximum deviation
of | dB below {0 4B gain in the passhand. The maximum garn of -14.9 4B and frequency

is .37 m radians in stopbuand, consider sampling frequeney {5 Ha f12]
10. Define Gibbs phenomena in FIR filter design. Fxplain the steps to design the FIR filter

using Kaiser Window, e W

) 1. Explain Bit Seriai Arithmetic in Digital Signal Processer. f51 -

L}
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Candidates are required to give their answers in their own words as far as practicable.

¥
v Attempt Al questions.

v The figures in the margin indicate Full Marks.
v Aesume suitable dafa if necessary.

What are the advantages of DEP? Explain the significance of AD and DfA conversion in
DSP. [3+4]

2. Determine whether the followine svstems are (a) casusl {h) linear, [41

a} vin} = x[nj-3x[n-1]
b) ¥[n] =x[n+ 1] +4x[n]

3. Find the ontput sequence y[n] and verily # for 7]

h[n] 1 x{n] | 1
(.75 0.5 75
059 T ]
o 1 2

-2 -1 0 1 2 3

4. Explain the properties of ROC of z-transform. [5}

5. Find inverse Z-transform of (6]
XA =+ 2 -3+ 151,  ROC: g <05

6. Perflorm circular convalution of: |5]
Xifa]=[120341, xfno]={2 -1 2 -1 2]

F.o Find DFT for {1, 1,2, 0, 1,2, 0, 131 wiing FFT and plot the specirumn. i8]

& FPlot Magnitnde Response (not 10 the scale) of the system deseribed by difference
Sgualion, [6]

yin]—0.5%{n— 1]+ 2225y{n - 2] = x[n}] O.4x[n--1]
9. Compute Lattice coefficients and draw attice striaeture for given TIR system
Hiz)= 141 - 03277 + .52 + 0.2527). {6+2]

10. Design a low pass digital filler by Bilinear Transformation method to an approximate
Buticrwarth filter, if passband cdge frequency is 0.25 nradians and maximum deviation
of 1 dB beluw O dB gain in the passband. The maximurm gain of =13 dI3 and frequency is

00,557 radians in stopband, consider sampling frequency 0.5 He. 19}
11. Explain about the Gibbh's phenomenon. Explain Remez Exchange alporithm with

flowchart. [1+8]
12, Explain the Bit-zerial arithmetic with sunlable diapram. [9]
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Candidstes are required to give their answers in their own words as far as practicable.
Atiempi Al guestions.

fhe figurer in the margin indicate Full Marks,

Assume suitnbie data if necessary.

. Explain Digital Signai Processing with its advantages and applications. {71

. Determine whether the following systems are {a) casual (b} linear and (<) time invatiant. 5]

ay yin) = logip [{x{o}}]
by y{n}=x{n-2}

. Nlustrate the significance of convolution summation in digital signal analysis. Tind the

owput sequence y(m) it {2-+4]
hiny=§1,1,1} and xin} = {1 -2,2,3.4}

Deline region of convergence with ity properties. : [5]
Determine  the  causal  sipnal x[s] If ity ztrumsform X(2) 18 ziven hy

l+2z 1+ .

AT v . !
Compute the § point DFT of the sequence x{n) = {0.5, 0.5, 0.5, 0.5, 0, 0, 0, {3} using
radlix-2 DIF algacithm. [8}
How the computational complexity of TFT is reduced compared to DFT? Explain with
suitable dervaiions, _ [5]

. Show how to use o lattice sinucture to implement the following oll pass  filter

1+04e7 1.2 2 +22°

H(z) = . [5]
2-1.2e” +04e™ +27

What zre the Roued-off etfects in Bigital Filters? Explain Limit Cvele Osclllation with an

cxample. [2+4]
Design a digital low pass hitterworth fifter by applying bilinear transformation rechnigue

for the given specificanons. [97

Pazs band edge — 120 Hz

Pass band allenuation = 1 4B

Stup band edge — 170 [z

Stop band atieraation ~ 16 dB

Agsume sampling freauency of 256 Hz

Eraw the flow chant of Remez exchanges algorithm for FIR filter design. (4]
- Explain window method of FIR Hlter design. [3]

Explain Bit-serial anthinetic implementation. ' 16]
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Candidates are required to- gwe. their answers—m the:r g Words as far as pra:cu-:ablc R T
Attempt Al questions. - _ o =
The Afigiwes in the margin indicate Full Marks. - Co L
‘Assume switable data i necessary, . e
1. Whatis ﬁc:jnmluljun summation? ljérive its E:iuaﬁi:-n and e:i-i}lai'n it . . [1+3]
2. Why do yﬂu need different equauon"r‘ Consider an LTI syatem with unpulse TeSponse

1, Find the FFT :}fIhE -:mnal x[n] (16,5533, fr 3)

R[nt= (172)" u[n). Dutertnine :-,f[n‘_| ﬂiecutpuf of tiis systein, if thé input ig x[n] = Aﬂ-‘“ﬂ . [2+4] -

An LTi system 1s characterlzed bj.-' 1,he E}fbtem funghun ' R 1
Hez) = {l _1'1' 2 774y

(1~1/2Z2731- M?'j

Determine the 11npulse response of the*sth&n

Explain how the poles and zeros of H(z) affect the. stability and the gam response of a -
system. Given H{z} for a digital sigmal processing sygiem with ihf: l"ullumug difference

|z| >'1'fi', o

L . " -
..

© equation; |_n|—x|11]+121x|_|1—2]~ﬂ 8y[n-i] - - S [3+342+4].

Pl its pule:: and zeros on the Z-plane ‘determing wht:l,her ll 15 Ld.us.dl “und stable and
sketch its gam I'ESpDHSE ' . _
R
"1 9.::-‘ +0, 154;2 —U 5?52-3
Cumpute and dmw the laltice slructun.

For 'lht.. given aystem, H{z] .[H]
Why do },fuu need ann-alms.mg fitter? Deseritic the effeet of :.ampie andl hold circuit at the
mput of the A/D conversion of Dlst:rete Time Pmce:smg of contimuous time signal.- -+ [245]

Why is Remez exchange algorittum 1s gﬁncrally cn:rnmdcrcd srupetmr “to the windowing
method as a design technique for digital FIR filters? Epram atraut Remc.a exchange
algorithm with suitable de;rlvaimn and ﬂﬂwchﬂrt o ; 3+10]

Design a low pass discrete time fi her b‘v apptymg impulse invariance to an approximate
Buttérworth continuous time flicr, il passband frequency is 0.25n raduanf. and maximumn
desiation of 1.5 dB below ¢ dE gain in the passband. The maximum gain of -15 dB and
Frequency is 0.557 radians in the stopband. Consider samipling frequency 1 Hr. 12}

Define one's complement, 2's Enmplafriﬁﬁt and sipn magnitude represcntarion of numbers,
Represent -192/220 in 8 bit 's complement und 2's cﬂmpleme:nl furm, 13:4j

—
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v Candidates are required to give their answers in their own words as for as practicable,

¥ Atrermpt A questions.

¥ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. What is a convolution summation? Detive its equation and explain il. [1+3]

2. Why do you need different equation? Consider an LTI systern wilh impulse response
hin} = (1/2)" u[n). Determine y[n], the outpur of this system, if the input is x[n] = Ae™?  |2+4)

3. An LTI svstem is characterized by the system fonction: [6]

— _1 . ’
Hiz} = U _1:22 J e 202112
(-12Z5) 11427
Determine the impulse response of the system.

4. Explain how the poles and zeros of H{z) affect the stability and the gain response of a
system. Given H{z) for a digital signal processing system with the following difference
eguation: y[n]=x[n]+1.21x[r-2]-0.8y[n-1] {3+3+2+H4]
Plot its poles and zeros on the Z-plane, determine whether it is causal and stable and
sketeh ils yain response.

: :

5. Forthe given system, H|z]|= - 8

€ L=]= 1-09Z {06422 —0.5762° 5]
Compute and draw the lattice structure, )

6. Why do you need anti-aliasing filter? Describe the effect of sample and hold circuit at the
input of the AT converston of Discrete Time Processing of continuous time signal. C[2+5]

7. Why is Remez exchange algorithm is penerally cenzidered superior to the windowing
method as a design technique for digital FIR filters? Explain about Remez exchange
algorithm with suitable deritvation and flowchart. {3+10}

3. Destpn a low pass discrete timne filter by applying impulse invariance to an approximale
Butterworth continuous time filter, if passband frequency is 0.25r radians and maximam
deviation of (.5 dB below 0 dB gain in the passband. The maximum gain of -15 dB and
frequency is 0,557 rdians in the stopband. Consider sampling frequency 1 Hz. [12]

0. Define one's complement, 2's complement and sign magnitude representation of numbers.
Represent -192/220 in & bit 1's complement and 2's complement form. [3+4]

1. Fird the FFT of the signal xfn]=(3.6, 5.5, 3.3, 6.3) [5]

63:&1{?(3! - Dlgltal Slg;n&-d I*:'ruccssm-g f._E(__r?Fﬂ:‘A}
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Candidates are required to give their answers int their own words as far as practicable,
Attempt Al questions.

The fimures in the margin indicate Full Marks

Assume suftable diter if necessary

. What i3 a convolution summation? Derive i3 e-quation. and explain it. [1+3]

Why do you need different equation? Consider an LTI system with impulse response
hin] = (1/2)" wfn|. Determine y[n], the ourput of this system, if the input is X[n] = AS™  [244]

An LTI system is characterized by the system function: 6]
(1-1/2727%) '

H(z) = :
(1-1/227 %1~ 1;4?")
Determine the impulse rosponse of the system.

[Z]>1/2

Explain how the polcs and zeros of H{z) affect the stability and the gain response of a
system. (riven H(z) for a digita] signal processing systern with the following difference
equation: y[a]=x[n]+1.21%[c-2]-0.8y{n-I] [3+3+2-+4]
Plot its poles and zeros on the Z-plane, determine whether il is causal and stable and
sketch itz gain response.

. I
For the given systermn, Hfz]l= [
BIVER Sy = 7 064z 05767 [5]

Comprrte and draw the lattice structure,

Why do you need anti-aliasing fitter? Describe the effect of SHJ’I';plE and hold cirquit at the
input of the A/D conversion of Discrete Time Processing of continuous time signal. [2+5]

Why is Remez exchange algorithm is generally considered superior to the windowing
moethod a8 8 design technique for digital FIR filters? Expiain about Remez exchange
algorithm with suitable derivation and flowchan. _ [3+10}]

Design & low pass discrete time filter by applying unpldsf., Imrunanﬂe lir an approximate
Butterworth continucus tme filter, if pfassbaud frequency is 0. 251 radians and maximum
deviation of 0.5 dB below & dB gain in the passband. The maximum gain of -15 dB and

frequency is 0.551 radians in the stopband. Consider sampling frequency 1 Hz. f12]
9, Define one's mmplemant 2's complement and sign magmitude representation of numbers.

Represent -192/220 in 8 bit I's compleément and 2's cumplement furm _ [3+4]
10. Find the FFT of the mgnal x[n]=(1.6,5.5,3.3, 6.3) : [5]

LE L
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Candidates are required to give their answers in their own words as far as practicable,
Artempt Al questions.

The fizures in the morgin incdicate Falf Marks.

Axxume suttoble duta i necessary.

L NA NN

1. If the input sequences xfn] are [-3] = 0.73, x[-2] = 0.5, x[0] — 1, x[1] — 0.73, x[3] - -0.5,
and hfn) as b{0] = 0.25, h[1] = 0.5, k[2] = .75 and K[3] = 1 then caleulate and plot the

output response y[1ir]. Theck your resulis, [7]
2. Explam the use of diffcrcnce equation. Draw the block diagram for given system.
yin)-3vin-13+ 4y(n-2) + Sv{n-3) = 2x(n) + 4x{n-1) —Tx{-2) - 3x{n-3}. [210]
3. Explain partial fraction expansion mcthod 1o calculale inverse 7— transform with suitable
example. Why the inverse Z— transform calculation 15 required? [512]
4. For a system with complex conjugate zerds at 0.1 £ j04 and 0.310 j3.8, and complex
canjugate pole at 0.2 £ j009, draw magritucde anet phase response of the system. [L2]
5. What do vou meanl by dead bands? Explain it with derivations and suitable cxample. [2+5]
6. Calculate and draw the lattice structure of given FTR filier. | 7]
Hiz)=1+0.5:7"+ 0.4 22+ 0,557+ 08727
7. Tlow can you represent numbers? Explain different types of errors. [3+5]
8, Explain about optimal method algonthm with oveessary derivation and flow chart. [#]
5. Design a low pass discrete thime filter by applying impulse invanance o an approximate
Chebyshev type [ filter, if pass hand frequency is 0.2x radians and maximum deviation of
14B below (4B gain in the passband. The maximum gain of —15dB and frequency is 0.3a
radians in the stopband, consuder sampling roquency of 1 Tz 1121
13, Find the DFT ol the signal x[n} = (3.2, 4.7, 5.8, 6.9) [4]

e
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Candidates are required to give their answers in their own words a5 far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data i necassan.

Defing stability, Explain it with suitable derivations and examples. {2+2)
Define LTI system. Explain any four properties of 1171 systcms with suntable cxamples,  (213)

Why difference oqualion 18 required? Druw the block diagram for given system.

wim=3vin-L—4y(n-23+ 2y{n-3)dx{n) +3x(n-1)-6x{n-2} {2+3}
4. Civen a systemn with complex conjugate zeros at (03 £ j0.7 and 0.2 £ j0.5, and complex
conjugate poles at 0.8 £ j 0.6. Draw the diagram in z-plane and plet the magnitude
response of the system. (3-8}
5  What is inspection method for finding inverse z-tranform? Explain il wilth suitzble
© example. (2+5)
i, Compute and draw the latiice struclure of given FIR filter. (7}
H{z)=1+03z'+06z°+02z"+072*
7. Define One’s complement, 2°s complement and sign magmitude rtepresentation of
numbers, Represent 132/177 in 8 bit 2°s complement form. (4-2)
8. Txplain about Remes exchange algorithm with suitable derivation and flow chart, {8}
. Design a low pass discrete time {ifter by applying impalse invariance to an appraximate
Butterworth continuous filter, if passband frequency is 0.2m radians and naxumnum
“devigton of 1dB below 0dB gain in the passband. The maximum gain of -13dB and
. frequency is 0.3x radians inthe stopband, Censider sampling frequency 1 Hz. - {16

0. Find the FFT of the signal a{n] = (3, 2.5, 1.6,3.2) {5}

E Lk
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¥ Candidates are required to give their answers in their own words as far as practit:abfﬂ.
v Attempt any Fogr questions.
v The figures in the margin indicate Full Marks.
v' Assume suitable data if necessary
- What is social change? What are the [actors causing social chanpe? Describe the role of
technology in sucial change. k3
2, What is prafessiun? Deseribe the code of ethics for engineers. Explain tort and Tiability. [B]
‘3. What is contract? Fxplain tendering process and contracl agreement. Describe essential
~ elements of contract. 3]
_‘_‘4:/ "Engineering profession always emphasizes on safety first in enginaering delivery”
Describe with typical examples. . {81
5. Write short notes on: {any four} {472}

L ,&f/lmpaict of compaters in society
b} Labour and business Jaw
- ¥ Professional institutions
47 Conflict and dispute management
::)/Building codes and by laws

+ 4%
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~ Candidates are required to give their answers in their own words as far as practicable.
v Anemzt AN questions.

v The figures in the margin indicare Full Marks.

¥ Asceme sultoble data if necessary.

1. \y/ Discuss on the impact of technology into the socicty,
\ b} Bliscuss sbout the engineering practice in Nepat.

2.\})/ Tow does a moral dilemma cccur? What are the bases to solve moral dilemima?
\p/ What are the codes of ethics for engineers according te Nepal Engincernng Counetl?

3. Sub-contracior Mr. A was severely beaten by his labors because he had not paid them for
more than seven months. During investigation it was revealed that client did not pay
the contractor and contractor did not pay to the subcontractor. The clicnt dido™ pay
because consultant did not submit the necessary bill report. The consnltant says the work
i defective and quality of the work is not as per specifications. Whiie the contractor docs
oot agree because it was not informed on site and blames that the consuitamst wants covert
money, [Macuss the case considering contract law, tort, labiifty and seplipence
wharsoaver applicable.

4. _a) Describe briefly the elements of contract?
\}if Define Tender, what are the casential informations o be given in the Tender MNotice?

5.\/3)/ Differentiste Patent right and Trademark ripht. Write down the characteristics of
company husiness organization. What are the sources of business law in Nepal?
by How the PPP model help in any development activities? What s its significance in a
w  developing country like Nepal?

¥

[41
(4]
[4]
[4]

[4]
[4}

[4]

{4]
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Candidates are required to mve their answers in their own words as far as practicable,
Aempr Al questions.

Tha figures in the morgin indicate Full Marks,

Asstmne suitable dite if necessary.

. a) Why s society necessary for engineers? What are The roles that an engineer can play

_r

in the soiety?

b) What are the job description of & fresh enpineer that can been appointed in & public
UL ZAlion.

. a) What do you understand by ethics? Why are code of conducts required lor

professions]s?
by What are the detailed duties ol an enpineer in the profession?

a) Define tender. Explain the parpose of tender. List the essential informations to be
contagned tn the lender notiee,

- by Whast kind of liabality that engineers most sulter from? Explain.

(ilobaltzation has been an eye open apportupiny for developing country. 1t helps transler
lechnology and development process bat also a culture that loosens contidence on
nationality. How can people work for development within their own culture with others as
puide? Nxplain,

#FE

£3]

i7]
[5]

[5)
15}

{14
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Attempi any Four questions.

The figures in the margin indicate Foll Marks.

Asswme suitable darg if necessary,

SSENRNEN

i
4

ap What are the dilferences between community and sociely? Brcfly describe the
thearies of social change. [2+3]

b) What are the impacis of technolopy and its changes on society in this 21% century? [3]
2. a} How do vou deseribe engineering profession? Explain the sigmificanl features of
profession. [243]

b) What are Factors affecting the morale of a professional enginesr? Deseribe in bidef to
justify and satisfy yourself in the context of MNepal, to have und maintain the
professional and moral ethics. [2+3]

3. a) Recenly Nepal Engincer's Assoclation (NEA) celebrated its golden jubiles years
2069, In this regard, are you satisfied with role playcd by NEA in enhancing and
upgrading engineering profession and welfare of the engineering (il date or not?

Justify your thoughls. 3]

by Elaborate the differences between void and voidable cantract. Fxplain briefly about
genaral conditions of confract and its essential contents. [2+3]

4. 2) Explain tort. What are the reasons behind introdueing tort law in the seciety? How do
you distingnish copyright with paten right? ' {1+1+43]
by Differentiate between public limfted company and private limited company, 2]
5. Write short notes on: L [2.5x4]

g} Impact of enpineering profession
b} Nepal Engineering Couneil

¢} Benefits of prequalification

d} Trade mark :
OR

Recently Samsung Korea was asked o pay compensation of billions of dollar to

Apple Inc. by an American court. What do you know about this case? Are you
satisfied with the verdict? Express your opinion clearly. [10]

EE ]
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Candidales are required to give their answeers in tneir own words 45 far s praciica@le.
Attempl pry FoMr questions.

The figuras o the wargin indicote Folf Morks.

Aszume suftable dede i mecarrary

AR

1. a) Writs five most impertant rules of cnduct for a professicnal ergincer considering
cde of cthics prevalent io Negal.

b} Tn a felecomrmnication projecl, you arc the engincer [om client’s side. The
contractor requests you for preparing has leral ik of works dons, assuning vou to pay
a handsome armotnd for your eftort, as his enginesr recently quit the job. How should
vou respond? Fxplain vour argurments.

2. a2} Afier being an engiseer, whal type of husiness concern showld wou esiablish i vour
teamn comprising of five enginears wish o be 2 design/supervision consulttant in Mepat
and wh? Writs disadvantages of public Timited company.

I3} Number of severe cracks appeared in a buildiag dag-;g[lcd by an enginess and alan
fpproved by the Municipality within one vear of ifs constuction. The house owier
approached you for vour sweecslion aboat tho coursc of aclion he should tags to et
remedy, Explain your sugrestion o veew of Lakidity amd neglipsnece.

3. a) Assune voursell az a recently appoinled cagineer-imm-charge of a newly estahlizhed
brick lsclery. How do yom regulate working hours and overime hoeurs? What
faciliies should you provide Lo the liborers considenng the regquiremsnts of
provailing lahor law on Nepal?

bl What 15 negligence? Explain vicarious liability.

4. What iz copyright art patent tight? THscuss thoir imporiance. Expluin major featiires of

[4]

[51
|51

copyright Act in Nepal. [244: 4]

5 Whtc shmt notes on any twn.

a} Theories of soclal change

b] Role of engingars In social development
¢} Mepal Enginecnng Couneil

d} IT specific crimes in the society

%

|2%35]
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INSTITUTE OF ENGINEERING | Level ELE

' ' P ' BCF, BEL,
Pmarmn me i BEX. Lll:Ll" | Pass "r[q‘rks
FAME et

RE*Qular ! Back
FﬂH Marks

Yanr J’ Purt

xa

2CET Mangsiz

1~k

Loo

"

W

' F&

3 H
W

N uf{_recr - Eﬁunmﬁ:*_no Professi [}r*ﬂ F‘; acuce '

(_.311:1 dates aré 1El:[ulrf-.l:l to EIVE their-zngararsas. fhﬁ’h nwawords as far as j.'lliiE"lC.i]J].E
Attempi any Fonr questions. ' '

The figures It the margin indicaie F aff Marks,

Assime Suitable dutd if necessary.

1.

. g} Define ,saclel}r Describe hew enginsers can contrzhat e in the development of the rural

SOuiety.
Differentiate betaeen copy ieht and petent sighi.
" Define profession. Describe the characlenslics of profeasion.

How do you judge the ethicsl standerd of enginesrs in Napal? Descrive the role of
Mepal Earmesnng Council i malntzining stucal sizndard of Nepalese Enginesrs.

.

a) Define contrzet. Describe wny four impeitance elements of contract.
b} Explamthe deided duties and liabilities of DesignersProfessionals:

Dyring quality control visit in a remmote vitlage, it has Besn icund that a building 15 being

construcied on the hank of & fver, and it wili be damsred dus o flood. Approxirately

20% of the construction was completed. The survey was done by your tiend with the

conzent of the lncal penple, However, the guzlity of construclinn wis @5 per speciflcation.

Your job-is limited to copmol the quality of the building only, Discuss the case and
' reccrmmersd }rtmr'viaws o1l wheiher to continue ihe canstruction ornot

_Wnl;e short notes on: (any four}

cay) Conflict theary of soeial c]:mnge

" b} Code of conduct

c) - Objectives {Jf‘\‘apal Engincirs Assaciation
d) Welfare provisions in lahor law

e) Lhamctenstlc:. of Private Ltd: Company
£y Trademark .

Akt

Ly

£2<3]

[10]

[2.5=4]




INSTITUTE OF ENGINEERTNG Level ' BE | Fult Marks © 40
Examination Controil Division Programme | Al | Pass Marks : 16
2085 Baishakh 1i"n:mr f Part : Vil + Time i [3% hr=.

N

el

TRIBHAUWV AN [TNIVERSITY Fxam. | Back

Subjeér.'“—. Enginegri_t}g Professional Practice

a)

b)

)

b}

Candidates are required t give their answers in their own words as far as practicable,
Attempr any Four questions. '

The figures in the margin indicate Full Marks.

Assume switahle data if necessary,

Define social changs and ifs theories, Discuss on the varions roley to be plaved by the
Engineers in the transformation of Nepaiese society towards “New Nepal’.

What do you mean by intellectual property right? Differentiate between *Copyright’
and “Pulent right™.

What iz profession? Do you agree with the statement *‘Tngineers are professional’™?
Give reasons.

Define sihivs, Pescribe *Tltiditaranis’ theory and *Distributive Justics” theory in
malang right decision.

What do vou mean by professioral associatiomn? How do vou svaluate the role of
Nepal Engineers” Association as a professional association of Nepalese Emgdnvers?
Discuss.

Befine and discuss on various conditions regarding -Offer and Acceptance” which is
an essentiai elemnent of contract, Name other essential aspects of contruet,

List the information which shouid customarily appear in an advertisemen: for tenders.

Define ‘Emplovess’ and “Workers' us per labor act n Mepal. Discuss “health and
safery” of labors covered by Labor et

You are sppointed as a consuling engmess m a project where your best frend is
supplying marerial. The comrmumity people knaw the fact and asked you 1o guit the job
because you cammot control the quality of the material. How do you cope with this
situation? Discuss ethical aspects related eo this simation. -

L2

[114]

[L0]
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AR R

erdl
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Lo

Candidates are roguired to givie their answers in their own words as far as practicable.
Attempt All guestions.

The figuresin the margin indicale Full Marks.

Assume suitable dota if necessary. 2

fixplain the terms priovitized handoft and ceil dragging.

State the difference between large scale and small scale propagation model. Explain the
different propagaiion mechanisms which have impact on propagation in mobile
ENvironment.

A BS transmitter has a power output of 1§ watts operating at a frequency of 250 MHz.
The transmitter i= conpected by 20 m of an R¥ comdal cable, which has a loss of
3-dB/100 m specification, (0 an antenna that hes a gain of %dBi. The receiving antenna is
25 km away and has & gain of 4 dBi. There is negligible loss in the receiver feeder line,

but the receiver is mismatched, the receiving antenna and feeder cable are designed for 50

ohm impedance. The receiver impedance loss due to mismatch is of sbout §.2 dB.
Caleulate the power delivered to the receiver, assuming free-space propagation.

What do you understand by RACK recetver? Explain the working of a M branch RACK
receiver,

What are the different characteristics of sﬁeech sigmals? How they are used in designing
of coderg?

“What is seif jamming problem in CDMA? Explain the operation of FHMA with the help
of block diagram. Explain any two hybrid spread spectrum multiple access technique

)

. Differentiate between 2G and MG with examples of appropriate technologies used. -

[++21 4

3+6] 14

L
18]
;813
2

atong with their advantage and disadvantage. [2+4+6} wPf-
7. Explain the working of all traffic and control channels used in GSM.

2. Explain with block diagram the concept of Maximum Likelibood Sequence Estimnation.

Define time diversity. Explain two implementations of time diversity. [E+1+5) 2
Write short notes on:
a) WiMax
b) LTE
¢) Viterbi decoding algorithm
’ - ke

[8}5'
[3x3) i
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INSTTTUTE OF ENGINEERING |Leved ~ |BE | Foll Marks | 80

Examination Control Division | Programme | BEX | Pass Marks | 32

2071 Bhadra TVeariPart [ IVIT T | Time C3hrs,

Sufyecr Wireless Communication (& (E&Tﬁf}

v Candidates are required to give their answers [n their own words as far as practicable.
v Attempr AR gquestions.

¥ The figures in the margin indicate Full Marks.

¥ Assume suitable date if recessary.

/@ Explain the evolation of cellelar cadio 1G to 3G. [4}

2. Prove that for a hexagunal geometry the co-charmel reuse ratio is given by Q = VIN;
Where N = i + j + §j. A cellutar service provider decides to use a digital TDMA scheme
which ¢an tolerate a Signal-to-lnterference Ratio of 13 dH in the worst case. Find the
optimal value of N for [4+4]

a) (Omni directional antennas

by 120° Secloring
¢} &0° Sectoring

fUse path loss exponent of 4 and consider trunking efficiency}
3 Derive the expreasion for phase difference in two ray firee spuce propagation model. [8]

4. A mobile 1s located 5 km away from a base station and a vértical A/4 monopole antenna
with a gain of 2,55 dB to receive cf:]lular radic signals. The electric ficld at 1 km from the
transmittsr is measured to be 107> V/m. The carrier frequency used for this system is
900 MHz. [6]

a) Find the lenyth and effective aperture of the receiviog antenna.
by Find the received power at the mobile using two ray ground reflection maodel
assuming the height of the transmitiing anlenna s 30 m and the receiving antenna is
1.3 m above ground.
5. What is the difference between path loss and fading of signal? Explain hrm': dlspersmn
fading and its types. @-’-ﬁ]

& Explain the transmitter and receiver of QQI'SK modulation. Discuss why w/4-QPSK is
mote preferred than OQPSK modulation. |5+2]

) Why diversity is important in wirelsss commmunication system? Explain different types of
diversity techniques, [2+6]

8, :Explain the operation of formant vocoder, What are the characteristics of speech signal?  [4+4]
Explain the terms Multiple access, Time Division CDMA {TCDMA) and Time Division

Frequeney Hopping as related to wireless communication system. (71
What is a multiple access technique? Explain TDMA, CDMA and SDMA. [2+6]
What are the basic signal processing operations to be performed to convert a speech

signal into a radio signal and back in GSM? Describe briefly. [8]

ELE)
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Sub;ecr - erc]eq-s éommumcatmn (EX751}

¥ Candidates are required to give their answers in their own words as far as praﬂtlﬂable
v Attempt Al grestions.
v The ey in the margin indicate Fuli Marks,
v Assieme suttable data (f necessary,
i. Discuss the evolution from 10 to 24, 2.53G i the case of cellular network based on
TDMA. (4]
2. Describe the techmiques used for enhancing the capacity and coverage in cellular radio
network. [B]
3. x) Wilh appropriaie expressions, distinguish between Rayleigh [fading channe] and
Rician fading channel, [21
b A wiretess channel (s characterized by the followmyg power-delay profile; |a]
_Power [dB] | O . -10 =20 | 23
 Delays|ns] | 0 . 100 | 200 | 400
Deterrnine the root mean square (mes) delay spread and the 90% coherence bandwidth
of the above channel. ls this channel flat fading or frequency selective fading for:
i) An AMPS system with transmission bandwidth 30 kH=?
i) A GSM system with transmission bandwidth 200 kHz?
4. Explain any two outdoor propagation models used in mobile network enviromment. |3+3]
5. What are the parameters of mobile multipath channel? Explain, [7]
6. What is an OFDMY? Generalize the modulation and demodulation technique of OFDM. [&]
7. a) Discuss and compare different types of antenna diversity technique, [4]
by Explain with hleck diagram the concept of Maximum Likelihood Sequence
Estimation equalization. (4]
8. Wha is u channel coding? Explain (ypes of linear predictive ¢coder, [3+6]
9. a) Define near-far effect. Briefly describe any one hybeid spread spectrum multiple
access technique whick can mitigate the near-far problem. [212]
b} What are the advantages of TDMA cellular svstem over FDMA cellular system? 4
10. Explain the principle of FHMA. What do you mean by near-far effect in CDMAY How is
it solved? Explain, {3+4]
11. What is G5M and CDMA standard? Cxplain the architecture of GSM., [4+d]

4
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Examination Control Division ; Progrsmme | BEX | Pass Marks } 32
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¥ Candidates sre required to give thelr apnswers in their own words as far as practicable.
v Attcrepd Al questions. L
¥ The fiqures in the marein indicate Full Marks, .o
v Assume suitable data if necessary. b
o Ligt the sigmfteant fmprovements introduced in the second, third and beyond third
generation standards of cellular communication systems. 6]
2. Txplain the diffecence between co-chimpel and adjacent channel interforcnce, Prove that
the co-channe] reusc ratio is given by Q =+3N, where N= i +ij + J° is the cluster size,
If 28 MEz of total spectrum is allocated for a duplex (i.e. bidirectional) wireless ceflnlar
system and each simplex {Le. one-way) channel has 25 Kz of bandwidth, find [3+4+3]
a4) The number of duplex channels, and '
b} The total rumber of channels per cell, assuming a clusier size 6f N = 4.
3. Explain indoor propagation models {any two). [&]
4. Determtine the radio coverage range of o buse staton thal tmnsoiits a BF signal at 150 W, '
given the recciver threshold fewvel is -104 dBm. Assume that whe paih loss @ the first
moter s 15 dB in o mobile radio propagation condition. (Path loss exponent =4} &]
5. [Hscuss the prmeciple of Onhogonal Fregueney Division Moluplexing  modutation
scheme, Bocily exphain dilferent (ypes ol spread spectrom modulation wehnigues, [4+4]
What is diversity? Explain any two types of diversity techniques in detail. {248]
What iz vocoder? Explain any two predictive coders. [2+6]
. Define multiple access. What aie the mertts and demerits of Code Drviston Mehiple
Accoss? I a normal GSM time slot consists of 6 trailing bits, 825 goard bits. 26 training
bits, and 2 waffic bursts of 58 bits of data, find the mame cilicicney. [2+6-+4]
g Drraw and gxplain the frame stmcture for GSM. Describe how various traffic and control
chunmels are wsed while making a call m GiSM systetn. f414]
10. Write short notes on: {any two? : f&

_ Subject - Wireless Communication (EX751)

at ¥iterbl Decoding Algonthm
b Toppler Spread and Coherence Time
¢t OidSK Modolaiion Technigue

LR

k.
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.. ... .Subject: - Wircless Communication (EX75))
Candidates are required to give their answers in their own words as far as practicable,
Attempt Al questions.

The fogures i the margin indicate Fall Marks,

Assume suitable dodo i necessary,

. Explain the evolulion of wircless communication in erms of webnology and worldwide

market penetration.
What 1s hund o 17 Explain 2 stratepy used in GSM.

Determine the propagation path loss for signat at 300 MHZ, with a transmitting antenna
height of 30 m and a receiving antenna height of 2 m. over a distance of 10 km, using
iwa-ray mobile paint-to-point propagation model. How is it compared with that of free-
space propagation path loss model?

Diefine Doppler spread, Describe the types of small seale fading based on Doppler spread.

Calculate the mean excess delay and ms delay spread for the multipath profile given
below, Estimate the 90% and 30%% coherence bandwidih ol the channel],

Fr(D)
Iy
0B 4
~1048 - .
~20d8 |
~30dB —+
“* (i)
] 1 2

What are MSK and GMSK moedulation technigucs? Diraw the block diagram of OTDM

modulator and demodulator and exptain them.

Describe the fundamenlals of equalization with respeel 0 commumication sysiem?
Explain with block diagram the fimction of Rake receiver.

Why we need speech coding teehniques? Explain the basic coneept of VOCODER,

What is multiple Access technique? Compare FDMA with CDMA.

Dirasw the architecture of G5M and explain it

Write short notes on:

a} Rayleigh and Ricean fading distribution
b} Regulatory issues in wireless systems
¢) Viterbi decoding algorithm

* ¥*

f#]

[4-+4]
[4-+4]
[2-+4]

[81
|4x3]
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Comdidanes are rcquiru:d o Eive their andwers in their v words as far as practicable,

Artampr AN guestions. i
The fipures iR the morgin indicate Feit Marhs, : f;?}l

Neeossary Forminlas and Smith Charts are aftacked herowith.
Assveme suitable date { necdssary.

What are 1he advantages and disudvantages of microwaves over avouslic waves? j3]54

What is admiltance chart? A load impedance of 7 = 804100 iz connected 0 a micrastrip
trurismission line. Find the stzc and placeren oo the matching stukb, Use single steb shone _
luning short and open slbs, IQ*EJ H"5

* Define the use of 5-parametcm for thage-pont analysis, Deling the term return loss and

meertion loss, R [53+2] 1

" Whatl are waveguide junciions? Descnbe the operationad peinciples of magiv tee based nn

§3+3] 2+

H- PHOATTIETES.

What s clemsity modufation? Deseribe the working prisciples of a malti-cavity klystron
oscillator, 12+7] 245
Tu"tzi}r thal & iramsiator having nltm\ur'-g S-parametars 51 = Q894 o -6LA7Y o

Hep 2 WO 0249 8ay - 3122 2 12367 and Sy, =178 &£ 27.6% is condilionalty
stable while designing an amplifies -:-nsjdemm anilateral znodel caleulate maxinmom |

séin, [515] 3t3

How can you irnplement iow pass fles ysing micoo-sinp? Now (hey are prototyped? j3+5) ﬂ, E

Deserihe o standing wives and microwave powers 2re measiered with VEWERE mwler

and 10w poweT neasUTeTnET. 28] 04 '5
" Wiite shorl redes on: (any threg) 1345] 2t Y4

gy Degnlnart mode mowavep:ads

br Circulutery

o INA cavily device inserting loss mathad Far fileor dezipning,
d]” laserlion loss mothad For Liller desipning
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Subjecyt: - BE and Microwsve Engineeringe (23753
¥ Candidates are reguired to pive teit answers i thele own words as Gar as practicable,
v Attempr Al questions, i
v e frures fe the margin indicate Fall Marks,
v Necessory formolos and Sreith Charts are atiached herewith,
v Assume sultoble dare {f recessary,

\W&wibe et equetions and other reloted parameters of o regangufar waveguids in TH mode
Compare TE,; ard TEgp in terms of cut-off frequency and «osminart moda. {8+2]

"\2./Délgn a double stsh matrhing rebwork caing three-gighthe wavelength [%] wangratfon thal

matah @n anterma having load of 3004300 Ohm conrectad to a 300 Ohm transmission line, [1o7
Justify your design.

n,\_;_,/"ﬁ'ihat is mching effect? Dawrize the working prindple of a klystron oscillagor {2+48]

4 ing the given S-parameders Sy =0, 5L P50 5,=0, 04200, Sy =2 82 L1807 S =0, 45/-307 and requirad
assumptions, caloulate maximeen galns of this transistor amalifier for bilatersl and wnliaterad modes.
(107

5" Drenw & fievr diagram: 10 desweribe Hie design procedure of a micrewave ampiifier, Define the stanility of
&t ampdifter having Cs=1.15410°, Re=0.85, G=1.10£80* R =1.10. 1545]

\ \@/Hni.v microwave measurements are diferent to bw frequency maasuraments? Dascribe how siatic
(i‘, v alorimeter works i measurE power. [3+7]

“ 7« Design & tvm-port network moded and derive the required parameters, [0j

B. Writs short notes (A TWO) .
_ a. Design procedures of microwave filters _ _ [2x3]
oAb Microwave radiation hazercs and safcty proctices
: L. Barkward Wave Oscilfator

) Ld,.-Meritsd S-pararmeters iIn mitrowaves —-
k%xu I_\‘_|;-:_J
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. Subject: - RF and Microwave Fngineering (X732

Candidates are required to give their answers in their own words as far as practicahle,
Attempt AN questions,
The figures in the marein indicare Falf Marks,
Neceseary fipares ond Senith Charts are aftached herewiih,
Assume suitable data if necessary.
Differentiate the behaviors of the systems at microwave and conventional low frequency bands.. 6] -
Describe how TE mode is differant from TM made in a clrowlar wavegolde, [1!5]
Describe the warklng principle of a cavity magnetron. - {109
Why S-parameler s important in microwave network analysis? Define Spasmeters for a bwo-port
network, [445]
By arbitrarily assuming a sultable Ioad that connects to a 50-chm transmisston line find the lengths and
spadng for a lwo—stub impedance matching system. Assume aleo a gultable separalion between the
stubs, [10]
Using the following S-pammeters of 5,=0.55(-150%, 5,=0.04420° 5,=2.82/180% and 5;=0.45L-30%,
taculate and compare maximum power gain for unitateral and bilateral modes, [153
Discuss the difference betwecn an amplifier circuit and an oscillator circuit in terms of stability
factor, _ [5]
write short notes [Any THREE) [2x 5]
A, Mitrowave malc lee
b. Microwave radiation fields
. Micowave strip-ines against micro-sorips
d. Statle calodmeter
HkE . e e
e
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- Subject; - BF and Microwave J:'.';_'lgincrging (EX752)

Cundidates are reguired o pive then snswers in their own words as far a3 practicalse.
Altempt AN questions.

Asziimie suitalile dati i necessory,

Hased on operationsd principles, compare microwayve sysiems with conventivnal low
freguency systews. Listy the sreas of spplivation ol microwave sysiems, |+
Whed makes S-parsmeters aschid o microwave notwork analysis? Define & parameters

for @ twu-purl nulwork. Justly that the Bulterworth and Chebyshoy [Qlter osponsss ame
COmMran K profa | ype microewaye bwe-por filter network wsing inserfion loss method,  [4+4+4]

Desypn a deble-sink impedance smatching rerwork fir a mivac [oad of 80 1 180 Ohir
connected 0 a T06-Otun (rnsmission line a1 3 GHe with & (ree-cights wanvelength
sepaation between the stubs, Wustreie peesssury diagrams o show phvsicsl connections,  [8432]
Pefine eapressions ot varous eld components of a roctangular waveguids in TR made.
Sherw that 2 1 Gl sigmal cannot propagatc in TEy made io a roctangular waveguide with
awalt separation of 5 oo (Ft3}
Find the maximum gain for a micrmwave transistor amplifier with 5y, = 0.630.7146.77,
S LI22-461°, 8, = 23044 77, R =0172.-117.1° i1

What 1y buoching elleol? Bricly desoribe the sonstouction and opsmlicnat leatures ol a
cavity miagnetron, [2+8]
Dresuribe bow standing waves and mictowave powers are messured wih VEWER meter
wnd bolomelry Tespoctively. [4+6]
Wotc shorl noles on: {any twa) . {2x5]
al Mixer theory ke
b Cireolators _
el Mictowave radistion hazards and safety practices
wae
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Subject: - RF and Microwave Engineering (EX7352}
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T

Candidat=s are required to give their answers in their own words as far ag practicable.
Attempr AH questions.
“The figures in the margin indicate Full Marks.

Necessary formulos and Smith charts are suppiied herewith.

Assume suitable data if necessary. .

I}Lﬂ'erentlate berween conventional low frequency and microwave systems based on their
working principles. Lists the area of application of microwave gystems. {4+4]
* Justify that-Sparaimeters are wsed in mucrowsves rstemt of B-parameters for pefioi—
analysis. Define S-parameter for a two-port petwork. Why the Bufterworth and
Chebyshev filter responses are common to prototype icrowave two-port filter network
irsertion loss method? L [4+4+4]
Design 2 double-stub impedance matching network for a piven load of 190+ 110 Ohms
connesied w 52 100-Ohm framsmission line at 10 GHz with a three-eight wavelength
separation between the stubs Nlustrate necessary diaprams to show physieal cormeetions.  [8+2]

Deﬁ':f: expressions for varions field Goiponents of a rectangutar waveguide in TM mode.

Frove that TM; and TMjp modes do not existin rcctangulm' waveguide, - (73]
Jushf_‘." that & tramsistor- having fﬂﬂﬁwlng S-parmmeters Sy = 0.894.°-60.6°,

Sz = 0.020.-62.4°, 8, =3.122./123.6° and S = 00, TEI& 27.6° is cnndrtmnn]l}' stahle

while designing an amplifier. [103
What is tramsit ime effect? Briefly describe the Sonstnetion and pnnuple of operation of

a mo—caﬂty klystron amplifier. o [2‘*'_3]
What is calorimetry ir micowsve? Differentiate between. clrculaimg and {flow
catorimetries besed on principies of uperauun [2+8]
Write short notes: (any twn} '

[2+8]

- z) Hybrdies

1) Microwsave oscitlator theery
¢} RF mdimion hazards and safety suanderds
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Candidates are requircd 10 give their answers in their own words as far as prm:tlcable
Aftempr Al questions.

The figures in the margin indicate Full Marks.

Necessary formlas and smith chart are gitached herewirh,

Assume suivable data if necessary.

(lassify microwave frequency bands and state their major ﬂppli'c..":ltinns. Desctite how mHcrewenve

ransmisslon lines are different from the canventional low frequancy fransmission lines.
_ [4+4]
Describe microwave radiation hazards based on the radiation fields.
_ 8l
Descrite rectanguiar waveguide based on modes on prapagation and other critical parameters.
o 1

- Deseribe why S-parameter I5 important in microwave network analysis, Lls[ng a rm-pott rebwork darive
Saranweters.
[4++6)

What is double-stub tuner? Assuming a load of 75 + 75 ohm Is connected to a2 S0-0hm transmission
line, Aind the lengths and spacing for a two-stub impedance matching svstem with three-gighits
wavelength separation betwesn the stubs.

_ [3+15]

Design an ampliffer to attain maximum galn at 4.0 GHz using a GaAs FET having fllowing 5
parameters: $; = 0.72{-11B°, 5, = C.03/57°, &y = LB0I76° and E;; = D}'}I—SF Consider the
characteristic impedance, Z, = 50 Ohm. _ '

15
Write short nutes{ﬁ.nv‘lWﬂ} L8]
a. E-plana tee agsinet H-plane tee
b. PROBE-coupling against LOOP-couphing
. Microstrips
d. Two-cavity kiystron
[Z %5]

E



Supplied FormuHas:

T T L
- 2|‘l5‘l|2 J[ SEL |
A= [:'SI v ,} - |[‘T-"'rlz'f":‘- } ’

-5, [
= N .
szz _‘ﬁﬁu |+ S.EIS-.E |

p o BEyEoAGE

20

- BRI -aiC ¢

==t : S, where
- 20

2
H| —]+|S|| fz _[S_!:z -!2 _|ﬁ|21
Eﬁ _]+|“;?? |2_|S|| |2 _lﬂ'lz!
=8, —AY,, and
C? =85 _-MI.I
.. (&5 - ﬁ.‘i'lll )1

|8 [F =1 &
{_.1'_{&:,%&5;2};

|‘5‘:| | _'l‘ﬁl

-
L]

-

— ES13% |
tS, F-lAl
15,8, |
Ry =
|'5||| _f‘ﬁl

; 1 : 11T,
G = 5 |Su | | 72— l. .
-1 [1-¥,0, |

)



