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v Candidates are required to give their answers in thetr ovwn words as far as practicable.
¢ Artempnt AN quuestions.

v The flpures in the margin bidicare Full Marks,

¢ Assume suitable date i necessory,

V]/i-lxp]ain digital switching system. Mention functions of switching system in

teiecomanuanicatinn. [5]
-
V).f " List the types of transmission media. Briefly explain [our-wire transmission system and
aperation of hybrid. [246]
ly“lﬂ\at is multiptexing? Why pulse stuffing is needed? Uxplain YD of analog and digiral
swurces amd thea show complete TIN POM system with dats rates, 12424+4]
tﬁ?./?\l-’hat ts mullistage swirchizT Descobe the STS swiiching with neat diggram and its
blecking probabilities. [2+6]

fﬁ. What are the basic switching functions? Caloulate and draw., how muny cross puints are
“ found in three stage switching sysiem, where as 3 stage, array of 4 input lines and 4

zecond stapes arvay, ERSTH
. Why signafing is important in lelecommunication syslem? Briefly explain 557 protocol
~ stack. f2+6]
T What are the formulas used in telecommuuication tralfic engineering decivion tree?
Brescribe the blocking formulas uses ip finites sources. 4+44
@ What is pure loss system? Describe the teletratfic Binoinial model. [2+6]
/" List the regulation of Nepa! Telecommunications Autherity. What are the basic charging
an needs for Telecommunication Campany? [d+d]
‘/U{ Write short notes on: ' {2x4]
a) ADSL
by ISDN
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i Full Marks | 80

Examination Conirol Division Progmmme BEX Pass Marks |32

2071 Chaitra [ Year/Part | V/T  Time 3 brs.

Subject: - :f}lecunmlurﬁcatit}n (EX703)

Candidates are raquired w0 give their answers in their own words as far as practicable.
Attempt A questions.

The fiznures in the moargin indicate Full Marks.
Assiome suitable deia if necessary.

x&\\!

1x With a neat sketeh of technical structure of a telephone office, explain the distribution
plant.

@ E.{h What is the difference between two and four wire comtmmication? Describe the four wire
' cammumcation. _
3.~ Compare and contrast among various nmultiplexing techniques used in telecommunication.
® +What are principles of digital exci]ange‘? Describe non blocking switches with 3 stages
switching matrix.

\/ﬁ'ha is signaling in communication system? Explain its forms and types in case of
telecom network,

ﬁ group of 25 servers carry traffic of SE. If the average duration of & call 19 4 mim:llas,
@ determine the numbar of cafls put through by 2 single server and group as a whole in 1
e

@ - Explain the purpose, duties and responstbilities of International Telecommunication
Union {TT1N.
(@) \B-~What are the ISDN service connections? Explain.
*E¥

[16]

[#+6]
[10]

[4+6]

[10]

(0]

[10]
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. Subject - Telocommunication EX703

v Candidales ar required to give their answors in their own words as far us practicable.
v Artempr Al questiony,

v' The ficures in the margin indicate Full Marks.
v’ Assume suitable data if mecessary

|. Explain the rele of Logic or digital electronics in upgrading the electromechanical

switching system into digital switching system. [7]
2. Desctibe briefly the advantages of fiber optic cable over the copper cable, Advise suitable

application of both tha media. : [4+3]
3. Explain T'DM hierarchy. Describe T camer sysiemn showing the frame structure of Tl

lovel and dillerent multiplexing levels with data rutes. [3+35]
4, What ure the drawbacks of ST and TS swilch and how are they solved by 5T5 switch?

Explain, 13+2-4]

'_.J'l

What is the advantage of common channel signaling system #7 (S87)7 Explain ita
 working principle. [2+51

O, A public call office (peo) is installed in a busy pant of a town, 300 persons esc the banth
everyday. The average holding time for a call is 3 minutes. There is a sugpestion from the
public that another pco 1s required in the same locality 2: the waiting times are unduly
tong. Analysiz the situatian using M/ queue and determine if the suggestion descrver

serieons congideration, [5]
7. Describe the role of Nepal Telecommunication Autherity (NTA) for the development of

refecommunication sector in Wepal. _ _ [4]
2. Define fraffic intensity in telecommunication. Describe the measurement of traffic

intensity in terms of CCS, CM and C5. [3+3]
9, What are the advanlage and disadvantage of DIME telephone set® Explan., (8]
10, Wrile short notes on; (any twa) [9+9]

il I1* Telephope Sysuin
i} D81 and ADSL
i} ISDN

Sk
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Candidates are reqmr:d to give their angwers in their own words as far as practicable.
Astzmmt AN questions, : Co .

Fhe figures in the margin indicate Figd] Marks.

Azsumne suitable data if mecessary

I. Whatis telaphcrna exchange? Describe the major types Ezf telsphone exchanges in brief. t3+4]

L

3.
4.
3.
6.

1

Define subscribe- loop. Explain the subscribe lv:lcrp system showing cable hierazchy for

subscriber Ioops. _ - [143]
Explain the Furopean TDM systeru used in telecommunication systemt. (7]
Exﬁiam the working principle of a Digital Telephone Exchenge. ' {10]
What Time (1) switch used indigita! talephone exchange. . [5]
Epram the major building klocks or parts used in S57 network. Shnw the dlffﬂren! links '_
used in 887 network also. [5+3]

Expiain the major tasks und goals of traffic engineering in telecomrounication slong with
different typés of busy hour defined by CCITT in itz recommendation E600. [3+3]

A group of 30 servers earry traffie of 15E. If the aversge duration of & call is 3 minutes,
determine the number of calls put through h}r a smg]e server and group as a whole in 1

howr. [5]
Describe the charging plan used in a telephone network, ' _ 43
rite short notes on; : .
a) Nepal Tele Communications Authority (NTA) . - f41
by IP Telephuny or IP switching or VoIP (veice over internet protocel) _ [12]
) DSL (Digital Subscriber Ling} _ i6]
' Ekk

e ke e L e e itbla il
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8.
o,

. Explain the evolution of Telzcommuaication.

{andidates are required to give their BIS WS in their own words as far as practlcabl".
Artanpr AR guestions. - '
The figures in the margin indicare Fudl Morks,

Assume sufteble datq I necessary. :

" Expiain the followings in ease of telecommunications:

1) Trensmission of radip signal in twisted pair and comxdal cable

b} The role of characteristic impedance in the flow of radio signal from one equipment to
andther equipment

¢} Thercle of Hybizd transformer or circui:

. Explain the working principle of TDM. Deseribe Tl carncr aysiam shnwmg the frame

structure and different multiplexing levels.

Drescribe the different confignrations of & dual processor architecture used in a digital or
SPC exchange.

. What do you mean by 5 (gpace) and T (time) ﬁitch@s? Show ihat 3-stage 5T8 or TST

netwark can minimize the switching problems ﬂasumaled with 2-stage 8T or T8 network
with then' working models.

What is common channel signaling? Explain the working principte of sigraling system 7
(857, '

In casze of telecommmications explain:

8) The role of traffic engineering

ty Two methods of caleslating gafiic ntensity

Write the puidelines for transmission plas defined by CCITT in its recommendation €. 4D

What is flow centzol in data connnunieation network? Explair.

11}, Describe the basie scrvices in ISGN with its archifeciure.

11

. Explain the operation of ADSE showing modem eonneciion and its topology.

o

Tl

]

[2]

2]
i

f2+3]

[6]

[2+6}

[2+5]

[#]
[6]
{43
[41
f4-+4]
{6]
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v Candidates are rf:qu.lred to glve their answers 1n their own wiwds as far as pracm.able

v Attempt AR questions.

¥ The figures in the margin indicate Full Marks.

¥ Adssume suitable dato if necessary.

1. What is a telecommunicalion? Keeping in  view with the evoluion of

telecommunications, expiain the concept of switching system. [2+10]

2. With a block and logical diagram, explain the working principle of space switch (s) used
in digital switching system. Justify, why T57T switch and why not TS or 8T switch are

used in digital switching system? - [6+6]

3. With a block disgram explain the wmk_iﬁg principle of a Digilal Telephone Exchange. [12}
4. What is a communication protocol and why is it required in date communication?

Explain. [12}

5. What is an Ethemet? Keeping in view of C3MA and CSMA/CD explain ifs working .

principle, | 210}

6. Write short notes on: {any two) _ [10+10]

#}  Switching techriques in data commuucation

bt Telephone Traftic Cnginesring

c) Routing Algorithm in data communication
x4
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Subject: - Telecommunication (EX703)

¥ Candidares are required to give thelr answers in their own words as far as practicable.
v Attempt Al questions.
v The ficures in the margin indicate Full Marks.
¥ Adssime sultable dara if necessary.
1. Explain the evolution of Telscommunication. [8]
2. Explain the followings in case of telecommunications:
a) Transmission of radio signal in twisted pair and coaxial cable 2]
by The rale of characieristic impedance in the flow of radio signal from one equipment to
another equipment 121
¢} The rofe of Hybird transformer or circuit 12}
3. Explain the working principle of TDM. Describe T1 carricr systemn showang the frame
struetuze and differcid moitiplesing levels. [2+5]
4. Deseribe the different eonfigurations of a dual processor architecture used in a digital or
SPC exchange. _ (6]
5. What do vou mean by 8 {space) and T {time) switches? Show that J-stage 318 or TRT
network can minimize the switching problems sssociated with 2-stage 8T or 1S network
with their worldng models. f2-16)
6. What is common channel signaiing? Explain the working principle of signaling system 7
(857 [2+6]
? In case of telscommunicaions cxplain:
' a) ‘The role of traillic engineenny 1P
. b} Two methods of caleulating traffic intensicy 6]
8. Write the guidelines for transmission plan defined ty CCITT in its recommendation Q,_4{}. [4]
9. What is flow control in data comimunication network? Explain, [4]
10. Describe the bagic services in ISDN with its architecture. [4+4]
11. Explain the aperation of ADSL showing modem connection and its topology. L6}

ik
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Subject: - Telecommunications

Candidates are required to give their answers in theic own words as far as practicable.
Atrampt Al quiestions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

Explain the working principle of time switch and space swilch used in digital telephone
cxchange, What are their drawbacks and how are they solved? Explain. [5=5+4]
. What are the advantages of DTMF telephone sel over conventional pulse dialing
telephone set? Explain the design features considered in DTM telephone set. [4+12]
Draw a neat diagram of an intemct structure and explain the role of repeater, bridge,
router and gateway. [A+1{}]
What is comnumication protocol? Explain the QST architecture used in data
eptmunication. [2+14]
Wrile noles on: (zny two) o [10+141

a} TBM Ring LAN
by Traffic Engineering
¢} ISDN
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" Subject. - Telecommunications

AN NN

1. Explain the importance of traffic engiticering and its unit i telocommunication. - {1

e

Candidates are roquired to give their nswers in their own words as far as prasticable.

Avtempr 48 questions,
The figures in the margtn indicate Full Marks,
Assume sidtable data i neceszary.

Why Yne coding is required bafore the PCM signals to be connscted to the digital lne?
Justify that Unipolar Non Betom o Zero (WRE), Reivm to Zero (RE) and bipolar
Alternate Mark Inversion (AMT) codes can not be nsed in line coding. _ [4+12]

What is space switch? How does it work? Drescribe the working principle and drawhbacks

of two stags Space-Time switch. And also explain to solve the drawbacks problem.  [2+H6+6+6)

4. What is communication protocol and why is it required in data communication? Explain. [1+11]
5. Write short notes on any twe of the following: : [10418]

) Digital Telephone Exchange
b} Routing Algorithm m Data Cemmunication
¢} Cuening Theory in Delay System

E22
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Candidates are required to give their answers in their own words as far as practicable,
Aftempr Al qrestions.

The figures in the margin indicate Full Marks,

Assume suitable dara if neceysary, '

What 1 “tatk off” in case of DITMF (Dual Tone Multi Frequencies) ielephons set
comnected in digital exchange? What arc the design features considered in making DTMF
telephone set to protect from “alk off” problem. Explain. [2+1+12]

With the help of 2 neat diagram, explain the working prineiple of an Electronic Exchange. [4+12]

Why line coding is required in PCM (Pulse Code Modulalos) system'?. Is it possible to
implement XEZ ot Remsm w Zero), B {Retum to Zero) and AMI {Alternate bark
Inversinn) coding technigues? If not, sxplain why it iz not possible and which coding

techefygue solves this prabiem? [2+1+8+5]
What are the switching lechniques in data communication system? Explain., : 2+14]
Write short notes om any two of the followings; [3-8]

a) 081 (Open System Interconneeiion) Architeeture in Data Conununication System
bl Cambridge Ring LAN
¢ Hierarchies in Dhgital Treanstizsion Syslem

*ih
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Subject: - Telemmmumcatmns

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

The figures in the margin indicate Full Marks.

Assume suitahle daca if necessary.

What 13 the dillerence between D'TME (Dual Tope Multi-Frequeney) telephone set and
pulse dialing telephone set? Explain the design features of DTMF telephone set. [2+14]

With an example, clarify the concept of frame and time slot in case of 1TDM (Time
Division Multiplexing) system. With tespect t© first order PCM system, explain the
mechanism involved in American 24 voice channel multiplex system. [6+10]

What 18 Time (T} Switch? How does it work? Is it possible to make a gwitching networl
in a digital exchange with the help of two stage lime-Space (TS} swileh? I not, cxplain
why and how this prablem is solved. [11411110]

What i3 protocel and why is it needed in data conumunication’ Explain. [2110]
Write short notes on any two of the following: [ 10410

a) Neowork Topologics and IBM Ring LAN do the data communication
by ETHERNET
¢} Line coding principles in PCM svstem

L
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____Subject: - Energy Fnvirenment and Soclety (5x701)

Candidates are required to give their answers in heir own words as far as practicable.
Artamipt A quertions

Al qirestionss curev-pqua marks.

Asstime suitable deta if necessary.

NN

vI./I What is Appropriate Technology? Also explain it in detail.
“E{F £plain and comument ore the corrent Global and MNational Energy Scenario.
. Write down Lhe deltmibon of Inselalion, Sobar Constand, Iradiance and Peak Sun.

,4{ Whal do you understand by wind encrgy? Wrile down the factors that delermine the
available wind energy in any area. Also wrile down 113 scope.

© Wnike down the potentials and challenpes of the hydropower based cnérgy Fyatem.

¥4 d

i
:T P15 hrs.
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1.

Suhject: - Knergy J-nvamnment and Society (EX70f)

Candidites are Teqened 1o givu their answets in their own words as [ as praciicable.
Attenpr AN gquestions.

The figures in the morgin indicate Full Marks.

Assume suitahle dara i necessary:

What are the impacts of technology on society? Flow the appropriate techinology helps in

tbe sustainsble development of Lhe country? [243]
IDescribe the relation between “f luman Development Index and Encrgy Consumption”. I
How do you classify the water Ll.lrbinl;'s.'?' Differentiste betwaen mpulse and reaction

turbines? [1+2}
What is biomass? Deseribe any Lhermo-chemical conversion process of hiomass? [1.53+2.5]
Define beam, dillfuse and global radiation and show the relation between them. 13]
What are the diflorent economie and envirommenlal advaniawes of winid and peothermal

energy in hepal? [4]
Wt 32 fuzl celi? [ow hydrogern tuel cell funciions? i3
Explain somatic and genetic effects due to puclear hazards in huoan beings. [3]
What arc the types of batterics? Descnbe about smart grid system? [2+3]
Write short nevies on: (any threc) Tl

#) Solar Constant
by Storage of hydrogen
c} Global wanming

d) 50; emission and its inpact

X
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. Subject: - Energy, Environment and Socety (EX70)

¥ (andidates are required Lo give their answers in their vwn words as far as ﬁracticablc.

v Antempt AH questions,

“  The flpures in the margin indicate Full Marks.

v Assume switable dote [f necessary,

I. Whatdo you understand by 1he werm "Approprinte Techoealoay"? [+]

2. What are the conventional and non-conventional encrgy sources? : (3]

3. Write in short uboul the working of a solar cell. 1

4, Whatis a source of hydropower? How can you categorize the hydropower plants? 11+2]

3. What is the major factor determining the availability of wind power? What are the major
cotnponents of wind turhine? [1+3)]

6. Whai is biomass? Write example of any two different conversion of biomass into foe]. [2+2]

7. Write about battery aleng with the working principle of anyone type. [4]
Write briefly about the emission hazard and their impact. 14]

. Writs very bristly your axpericonee on the caze study vou perlormed. 12]

1. Define the following briefly: [2x5]

a) Technology rransfer

b) Certified Fimission Reduction

c) Characteristics curve of solar coll
d} Soelar dryer

e} Classification of hydropower plam

Fa ok
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Subfect: - Energy Enwmnment and Si;c-lé-ty (EXTH1)

¥ Candidates are reguired to give their answers in their own words as far as practicable.

¥ Attempt Al questions.
¥ The figures in the margin indicate Full Marks.
¥ Assume suitable data if necesvary,

@ 1. Describe techoelogy trunsfer and its importance 10 society and nation, [4]
@f..ﬁ Explain how development of any country depend upon its energy consumption ralc? Explain
HDI and compare HIM for Mepal with other developed country with example of energy
consumpiion. (8]
@3. Discuss the need of energy in each steps of Maslow's hicrarchy of needs. [4]
Lany2rsl o
4. What are the varicus biomass coneervattar process? Lxplain' the IV curve for solar
@_ photoveltaic cell with emperature varation. How can yeu have the wind mapping data?
Explain in brief. ]
(3 5. Write about zolar thermal energy and its application. f4]
@ 6. What is Hydrogen Fuel? Describe abour advantages and disadvantages of Hydrogen Fuel. 4]
7. Write short notes on: [4x2]

& i) Hybrid vehicle
@ if) Sman grid gystem

ek



4) . Technolopy transfer
by Cenified Emission Reduetion _
¢) Characteristics curve of solar cell

© d) Solar dryer

- €) Classification of hydropower plant

$44

3 | TRIBHUVAN INIVERSITY * o L Exam. i i :
INSTITUTE OF ENGH‘GET'_R.J}}LG_ : Level . BE | FultMarks |40 ° |
Examination Control Division | Programme | BEX, BCT | PassMarks | 16 -
2870 Ashad _ Year /Part |IV/T Time 1% hrs., -
'_E‘hbfecf - Energ}r, Environment and Society (EX70))
v Candidates are required to give their answers in their own words as far as pra;:tlcabic
v Attempi A questions. _ :
¥ The figures in the margin indicate Full Marks.
v Assume suitable daiz if necessary.
1. Wha do you understand by the terﬁ'll"Appmpriatf; Technology"? o R - ) [3]..
2. What are the conventional and non-cotiventional energy sources? . o B1
3. Write in short about the working of a solar cell. . ' - (3 -
4 Whatisa source of hydrapewer? How can you cateporize the hydropower plants? - [1+2]
5. What is the major factor df:tenmnmg the av&ﬂa.bﬂﬂy of wmd power? What are the magcnr
' .éomponents.of wind mrbine? : [1+3]
£, What i3 biomass? Wrile example of an}r t'm‘:r different conversion of hlﬂmass mtn i"uti - [2-!-2]-.,__ '_
7. 1-’i.frﬂ;e abmrt battery along with the working principle of anyone ’fype T o S [4]
B. Write briefly about the e:t_mssmn hazard end their 11311:&::‘1_ R - {4]
9. Write very briefly your experience on the ease study you performed. . MR REEE 4}
10. Define the following briefly: ' o L S - [2<5}
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v Candidares are regquired to mive their answers in their own words as far as placucab]e
v Aitemipt ary Ten quastions. : -
¥ The figures in the margm indicate M
v Assume suitable data if necessary.

LY

-1 What a.re the principles of Organization? Explain the Inﬁ)rrﬁai Organization. - {4+4}
2 Explain the impartance of Management and discuss the dlﬁerent functionof  {3+5)

tManagement. - y
3 Fxplaln Administrative Management Theory. ' ' {8
4 What do you mean by organization structure? Explain Line Organizalion. ' _ [d+4)
5 Define theterm purchasing. Explain different function of Purchastng {3+3)
_department -
" 6 befine the term Personnsl management and explaln Its fL:Ir‘IL‘tJDﬂE o {2

"7 What do you mean by incentives? Explain the different factors affecting the  (3+5)
wage/salany.structure. : S
£ Define the term Matwatlon and explain dlfferent technigue of mntwatlun {3+5)

‘9 . Define the term leadership and Explain the different qualities of good ieader. {3+5)
10 a. Define the term Entrepreneurship. {3}

- b, Explain the Vroom’s Expectancy theory of Motivation. ' - {5} -
11 What do you mean by Case study? Explain the objective of case study. {a+d)
12 Define term MIS. How information suppart for funttmnal areas of [3+5}

management?

LIl
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Candidates are required to give thejr answers in their own words as far as practicable.
Arenmpr A grestions,
The figurey in the margin indivate Full Marks

Assume suitable dota i necessary.

What do you mean hy appropriate technology? Describe the impact of technology on

soCicty, |4]
What 15 the trend of consumplion of energy sources in the world? Describe the

impuertance of renewable energy sources? |2.54-2.5]
Dretine E number. How biofuels differ from other sources of encrgy? [1+3]
List gut different factors affecting the solar intensity and applications of solar energy. [2+2]
What are the minimuim censtructional require:;nenls to develop a hydropower system? |4}
What are the environmental impacts of wind machine? (4]
What is fizel cel]? How does a solid oxide fuel cell work? [4]
The wide spread use of batteries has created muny environmental concerns. Describe this

CORCept. [4]

Wrie briefly about the working principle of hybnd vehicles, Also discuss the
environment impacts. [2+2]

1. How the energy ciisis of owr country Nepal can be avoided? Desczibe ils polentid

solutions in short. (3]
: 4t
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_ Subject: - Energ}r, Environment and society (EX767)

Candidates are Tequired lo give their answers in their own words as far as practicable.

v

v Attemspt All questions.

V' The figures in the margin indicare Full Marks.

v Assume suitable doata if necessary.

1. What is a technology transfer? What impact technology has it vour life? [1.3+1.5]

2. What is a clean Development Mechanism {(_.DM} What are the potentiad areas of CDM .
in Nepal” f2+2]

3. What do you understand by solar constant, global irradiation and peak sun? £

4. What is peothermal energy? Write down its application. [1-+2]

3. Wi briefly about briquette and biogas as energy sources in the context ol Nepal, [4]

6. What are fuel celts? Explain bricfly its working, [4]

7. What are the potential hazard of batteries, How you think this hazard can be prevented? — [2+1]

8. What are smart grid and super-capacitor? [2+2]

9. Wery briefly give your experience of the case study which youn performed. [2]

10. Define the following s not more than three sentences. [2x5]

a) Appropriate technology

by HDI

¢} Solar water heater

d) Hydrogen as fuck

e} Application of Geothermal Encrgy

T
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¥ Condidates are required o give their answees in theic own words as Tar as practicahble,
¥ Airemer AM cuescions,

¥ The fgoees in the mergin frtfogte Pl Macks.

¥ Asrame siitaie duata J_"f'n-e::ﬂ.ﬁ'.-ra.rry

‘/,]fuﬂ"t;‘r\r biae 15 profect? E:{plam the Lriple comstraints of project with Hpure.

What are the cssential interpersonal and manasedal skills 1o be v successTul project
(FEEIE

What are the majer codses of falure of the W01 project?  Deseobe whal bodies of

]

I

]
Inr

kuowladge are required by a W to conteibite for 5 sucvesslul project irnplememration. [3+4]
3. Coisider the felow tabie as the different WHRS related job (acrivity) and sequences as per
the project plan for & MIS buildicg project. Times listed are 0 wecks and the aeliviy
network proceeds from 17 node to 10" node following the table sequences, Draw the
critical path nefwork diapram and caleulate the (utsl project Lime angd total network slack
Lime of this project. . 15-+3+31
St togzwty) | Intickgle | Fanol o 3 - Estitagned Toe
- " |‘ p " E. . .-:I:J !;
I 1 1 3 ) ] .'i
; I B . o ..q- I - '-Ma' !
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H 1 7 3
4 7 &
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o I I A A 5 !
Q& VR

Ly Miaree stRtcs that *gear cannat enntra! wiipt 100 cakiot measre™ Ln}n\:dmrlﬁ oo sorfbware pioject matager's

perspantive, lusr'ﬁ- with rc:lwant svample?

—
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Elr A project manager can medify tiree basic elesents of 3 softwirs project: the resnurces
available, o tirne weailoble and the awwount of prodfuct e be bulln Desenbe how cach of
these dhroee can be vared diring & developinsnl process in ooder 19 ensura the eezidlting

/ software 15 of high qualiny. 4]
vS".' Explain about the intepgtaled chanpe control in detail. 1)

Suppose you are managing a sofftware Jevelopment project. The prajeet is expeeted w be

: compleied in & months al a cost of Rta.30,000/- per anonth. After 2 momis, you real:ze
that the project 1z 30 percent completed at a cost of Ks 2000000 Ditermine whather Lhe
profect i3 on-mime and on-budger after 2 omomths, Caleulare Costoamd Scheduls
je1‘ii1rrt1an:.‘-c-: Tndex. [%]

What ts difletence beTwesn comimunication skills and cominumention management? How

doey the comunweication skill help (o eselve eonilicts e 1CT project? Ruplain with
Exampie, [2+4]

V,&'./ Cglity s one of the most impartane facioes Lo be conlelled for effective delivery of

graject objectives. How qualily assurance and quality conoo! are implemented (o order to
Xdcli'.'i:r d susecssiul peoject’? Descrtbe. B3

v‘)f Compare the followings: [3-3}

it Decision Trez vs. Tomado Analysis for risk nianagemenr
1) Custation based parehase va. Tender hased parchase for procurement proccss
1) Consislency i, cotplelenes in requirements engineenng

; P,
H QD},"& Ite shott notes o [3=3]
. v 1% Balanced scorecard fmmework

1) [Mrojoed ereapremenl maturity rmde]

1t} Besponsibilily sssipnooenl mandx
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Suﬁjecr - Prcrj ect Manﬂ.gement (Ci7al)

v Candidutes are required to give their answers in their own words as far as practicable.

v Attempt AN questions.
v The figures int the margin indicate Full Marks,
¥ Agsume sultable data if necessary,

1. a} Briefly explain the iraits of being an elfective and ineffective project nim;agm’? f2+2)
_b) Explain the necessity of IT Preject Management? Hew do you perform feasibility study
in TT project? [2+2]
2. a) Explain about knowledge arcas ol PMI framework. 14
b} Describe project management? Explain the roles and responsibilities of key project -
members. : 2+2]
3. What is & project charter? Ilow do you develop a project charter, explain the inputs and tools.
and techniques to develop it. [2+5]
4), A project work consists of the following activities as listed below in table. [9
Activity Drscription Duration in days |
A{1-2} | St earth work i
t B4 Vendor selection L2y
C (1-7) Start handling i
D23 ConSnus earth work 3
E.[3-%}) Fimizh carth wark 2
F{4-5) Ordeting raw material Fp
G(4-8) | Excavation for drains ]
I {5-H} Rﬂﬂﬂlvmg v matenal 51
1 (6-9) Base congreling 4+
J(7-58) Comtinue handiag 4
K (89 _. Laying drains 5

Prraw the network diagram and trace the criticel path of the network. What arc the varions
timings and the total dutation ol the above project?

5. What do vou mean by Project Procurement management and what are the different processes

adopted for procurement? 5]
6. Explain various toots and techniques for performance reporting. 5]
7. If earned value is twice itz actual cosi {or a projeet, cal-‘.:uiai:e its cost performance index and
cost variance percentage. Is the project over/imder budget? [6]
8. a) Ts there always a tradeutf between quality and productivity? Explain with an IT related
example. 31
b} What are the possible gteps te improve project quality? | (4]
9. What are th%! essential components of project scope management? Explain. : 5
10. Write short notes on: F5x4]

a) Sensitivity analysis

t) The Balanced Scorecard

&) Hix sipma

d) Project Management Maturity

&) Thecision tree analysis
F%



‘21 . TRIBHUVANUNIVERSTTY [ Exam.
INSTITUTE OF ENGINEERING * [TLevel ~ | BR | ¥uiviarks
-Examination Control Division | Programme | BEX. BCT IPnss Marks | 32
12070 Ashad Year/Pact [IV/T-" - " {Tiwe ~ - [3br

Sub_,recr PI‘DJEBt Management {CT701)

v" Candidates are required to give their answers in their own wards as for as practicable. -
v Aitempt AH questions. -
¥ The firuwes in the margin indicate Full Mmr.f:.s'
¥ Assume suitoble data if ﬂecﬂsmy
1, What is apmjm:cf? List out its characteristics, T R [“}_+2']'
- 2. What are different skill seis fequired by a pIG_]BDt manager? Bnaﬂ}' epram each of them. (5]
_‘ 3, Define pmject management bady knnwlﬂdgc C : . : 21 '_ ' _
4. Euplain about Projeet Mana.gmnent Instifite Framawcrk e ' - SRR AP
Ce 5. What are the phases in pm_]ect life cyclf:"’ Hma dacs a prcuect life cyc]: d]ffer frcm a - .
bl preduct life cycle? _ N E o
_ .' L : 6. Explmn a Matrix Drgmuaimn Stm{:ture with it's advantagas nnd dlﬂ&dvantages I 41

.. . 7. Discuss the Conecept of proje.ﬂt management process groups (PGs). List down twa
processes of project management process g—mup with' their mputs tOGIS and fechniques

. aid eutput. . N N L)
. - B Epram abnut In‘negratad Chnnga Contrpl in 1'1" PI‘Djﬂf.‘-t df:vtlopmc':nt h S &1
A _Wh}? fs it important to determine actjviry szqumcmg on pmlecis'? What are different - .
: dmgramsfmethuds that can be nsed to sequence axmwtms inthe project? &8

lﬂ Gwm the following information fDl‘ ofe-year pmject use Earned Valug Management
' (E‘JM'} method (o calculate, cnst varance, schedule varance, cost parfunnanoe index
(CPI) and Schedule performance index (SPI} for the prq]ect , e (€]
Planned Value = NPR 23,000 - : '
Eamed Value = NPR 20,0600
-+ Actual Cost =NPR 23,000
Budget at Comp]f:tmn NPR 1,20, [}E?L'i

3 ¥ What i3 a Maturity Mudel for suﬁwarc dev 5Iupman‘t? Epram them ' ' 5]

: __12 Epram abaut thf: neccssity of information distrbution anc[ 1ts tc:u:sIs and teehniques. - I5]
' 13. What are dlﬂ‘m'ent tools and techmques far risk 1d31111ﬁcutmn‘? Discusy hrmmtarmmg Ellld
Delphi 'lechmque for risk management. . [4]
. __I 4 What isa prcrcurament pmcess‘? How is it pr.:lfﬂmled ina pm_}ﬂsct'?‘ ; [14]
_ 15. Dfscu-as about 17 project mﬂnagement methadology. S [5]
16, Wr:te short note on: . o L - [26]

aj Project stakeholders
. b) I'rofect managsment information systemn _
“¢) Critical Chain Schedubing S -
-, d) Cateparizs of Risk ' ' '
¢} Balanced Score Card
f)  Constractive Cost Madel (COCOM O}
' P13
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i

. Z_mccme: is Rs.6 ?mre and anvual O and B cost is 3% of matial EC'.'.-f iz 1t worthwhile to
L mvest il MARJ}ng FO7 Use PW and BCE mizthods to evaluate,

.. Why we need anah'w, of project risk? Explain about senrces ﬂi]‘usk in a project. What o
. 00 mean by qualitative and quantilative fsk analysis? . Y

INSTITUTE OF ENGINEERR(; Tevel . |BE | Fun Marks 80
. Examination Control Divisien | programme gﬁf EL, Pass 2 ’rﬁ/k! Ly
2069 Chaitra_ Year/Fare_ V11 Time 3 hss,
. ¥
-7
_ J:_?g_.t_Egecr - Project Engineering (CE o) ) i/ _
¥ Candidates are fﬁ"-lm-fﬂd to give theirsnswers in their own words &5 far ag/practicable. - = -
¥ Anempt All guestions. : . _ :
v The ficures in the morgin indicate Fail Marks. /
¥ Assume Suifﬂrék@:‘r:_f if necessary. - _ o /
Define a project. Exp‘if.m the characteristics of project and projecilife cycle in detail. {2*4*—4}

Define project appraisab Write procedure for I:Iewlc-pmg apr ect proposal. Discuss on
technigues of project fum:q;mhun -

a) ‘Why scheduling is mlpdrtant mphnmng phase of prog

CPM from the following information: / [3+13]

8N | Activty | Duration {daysy |/Successor
i AT 2 1A DE
2| B 3 /1 DEHI
3 ¢ 1 3 /|7 HI -
4 D w4 /| TG

5 E 27 G

& F - S 4f ]

7 G WA ]

g H VE . ]

9 I A i -

10 I / 32 -

B) Prepare z-work breakdown sruet
- ineludes at least taelve actvities.

8) 'What are the factors that cause
) You have a project that is sc

and d?w sunple bar chart of & prcuect whlch
. P+al

culties i mp ‘}ect? ' '. ' [4]

tled to be comp ﬂad in 10 days at a budgeted cost of
Rs.1,00,000/- . After the completion of 6 days, yﬂu do an analysis and you determined
the job is 70% of work is plf:te and the mipt’!ﬂ&‘ilul'ﬂ is Rs.65,000¢- . Based on this
data is your work parfﬂrm nee [s'on tra-:k" Pcrﬁarm EVA am:l CommeEnt on Four own
performance. . ;
¢) Define quahty. What arg' the tﬁchniques of quatity cmﬁﬁgl in a project? [t+H]
I OR 1

]:,xpiam the IE].ET:-.DI'I ip hetwesnt ¢ost, sa.hcdu[e anwd quaht‘}\m a project.

[2+4+H

What iz capital huégetmg decizien? Why ir iz ;mpm-tant? A h}?q‘.mp(-war project costs

Hs.30 crure, life ;-é expected to be 40 years and sslvage value 15 Rs.10 crore. Annual
IZ-l 2+5]

FETI

Il# -'-.'_*-,.

{ : _ .14

———— AR

246

| . S el
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Candidates are required to give their answens in their own words as [at as pacticable,
Artewmpt AH guestions.

The figures in the margin indicate Full Marks.

Assumme suitable data if necessary.

a) List ot the characteristics of a project. Explain the role of affective feasibility study
for the snecessful complation of a project,

b} What is the role of project manager? What are suggested skills for all peoject
managers and for information technology project managers?

a#) What 15 project management institute (PMI}? How s 11 related 10 project
management? Discuss PMT framework in relation with project management.

By Fxplain with example the concept of drivers of project success and inhibilors of
PrOjecl SUCCEss,

a) THscugs the concept of project management process groups (PGs). How is it related o
projest manapgement knowledge area? Give the example of two processcs with
necesgary taputs, tools and technigues and outputs.

b} Define work break down structure and its impottance {n project management. What
arz different ways/approaches to prepare a work breakdown structure for a project?

-a) What -de -yeu undetstand- by Quality -planaing,—Quality- Assurence- and Quality
Control? Txplain different appreaches to these processes.

b Why better communication manapgement is critical for projecis? Discuss the
conumunication managemeant plan that should be considerad for ICT projects.

a) Txplain the integrated change control process in depth.
by Define WEBS technique in scope management.

Being an IT project menager how are you going to manage an 1T based project that
demands regular updates with new rends in inarket,

Consider you are hired as a consuliant in a IT college where ¢very year 30 students are
admilicdd in 4 year program. You ere asked to prepare a tender. Specification document
for setting up a digital library to be set-up on that college. State your all assumptions that
you will be making while preparing the document.

IT schedute performance index {SPI) is 0.75 in a mega project undergoing near Devikapur
distriet with earned value of being 60. Now caleulaic the planned value and alsn state
whether the project is ahead schedile or behind schedule.

Write short notes on: {any five)

a) Balanced Scorecard
by Tornade analysia
¢} Critical path analysis
d} Decision tree analysis
e} Trends in cloud compuring
fi (Cuiscurcing and off-shoring options
*2%

3]
14]
(3]

{51

161

18]
[4x3]
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_ Subject: - Prﬂject E;d'&t_l_agéméni E‘C 708

¥ Candidates are reqmred to give their answers in their own words as far ag practicable.
v Attempt Al questions.

¥ The figures in the margin indicate Full Marks,

v Assume suitable data if necessory.

1. What is a project, and what are its main attributes? How 18 a project dilferent from what
meg! people do it their day-to-clay jobs? Discuss the specific attributes that are specitic

to IT related projects. = [4]
2. What 48 a Projeet Management Body of knowledge? Explain different general
7 management skills pecessary o be o good project manager. [2=5]

3, . What does it mean by the tern "project management practice™? Discuss project

v management framework as per the standard of Project Management Institute (PMT) along
with the concept. (5]
4. What is a Software Development Life Cyele {(SDLC)? Explain any one of its kind that
you prefer in developing an 11 project. Whyt [2+3]
T Most of the project follows functions] organizational structure. 11 you agree, justifi, 4] - -
6. Discuss about Project Managemenl Process Groups. ' [4]

7. Discuss the process of defining project scope in more detall as a project progrosses,

Y poing from information in a project charter to a project scope statcment, WBS and WBS
dictionary. i+
& Why is there necessity of Project Time management? Explain how is that performed. [1+4]

B What is a cost estimating? Explain different tools and technigues used for cost estimating, |1+4]
T9. What do you understand by Quality in the context of project management? Discuss

quality control process and its major outputs. i5]
IT. Why better commumcation is critical for ICT projects? Discuss the contents of
communication management plan that should be considered. [5]
12, What is a Project Risk Management? Explain the processes involved briefly. 5]
3. Why are organization moving towards the wend of ontsourcing? Discuss the challenges
of nutsourcing. _ [5]
44, What are the roles of award and assessment in achieving Excellency in project
completion, Briefly explain. {5
15, Write shorl notes on: [3x3]

ay Expert Judgement
by Arrow DHagramming hethod
¢l Balance score card

LL Lo
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Candidules are sequired to give thel answers in thair own words gy Gar a5 practicahle.
Attempt AN queriiong
The ficures in the margin indicale Fylf Marks.
Asgume switable data if mecessary.

AL NN

.)/./ Why do we need orgunizations? Lescribe the principles of an organization. [4-=-4]
. State and explain ihe different levels of Manapement. What are the basic skills required
for Managemen? [4+4]
’ . . e .
¥ What 15 the dillerenee between Scicntific Managament and Mapagement Seienec? How
do Taylor's principles illustrate importance of Scientific Management for production

DIOCEEECy? [3+3]
ﬂ./ Which organiranon sirecture 15 more suilable to engineering project? Discuss with your
~  lopic. (8]
¢ Explain the differen. methods of Purchasing. Why 15 advertising one of the bast fonm of
Marketing? [3+3]
T
1.6 What is the difference between recruitment and hiring? Why do we need incentives in an
arganization? {4+4]
T’,/ﬁr[w,{ are the different factors thal afTedt wage £ salary struclure? Fxplain ditferent s
% methods of Training Manpower. {4-+4]

What is the difference botween theory X' and theory "Y"? Explain on the busis of dilferent

Vg/ﬂ;cory of motivation_ 3]
. Deseribe Awocratic  Leadorship Style. Explain the  different  characterisies ol
Entrepreneur. 1315]
-._,Kfl Tf you are asked to prepare the case stinly consideniong the planning horizon, leadership,
molivalivn and human mseurce development for either Nepal Electnetly Asthorty or
Nepal Telecom to improve the exising porformance of these institation. Tlow do you
prepare case study following its structure? %]

ok
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Candidates are req:.nrad o gwe their answers in their own words as far as praﬂl‘tcahle
Attermpt AU questions. :

The figures in the margintr indicate Fuil Mﬁ?‘ks

Assume suitahle date if necessary.

_ Why is an organization necessary? Explain the principles of an organization. _ [4+4]

What are the differences between the terms organization and management? Why do you need
scientific approach of management to an organization? f2+2-+4]

. What do you mean by organizationa} structure? How is it defined for a particular enterprise?

Write advantages and disadvantage of line organization. _ : L a2

. What do you mean by purchasing and procurement? Exp!am the functions of marketing.  [3+5]

Explain the motive behind personnel manzgement? Describe various functions of personnoel
management, How does Human Resources Management System differ from persounel
management? 2+a+2}
Define the term job analysis and ﬁxplaln scientific selections of manpower. [5+3]
What do you mean by Human need? How is a noed used far motivation? Explain Herz Berg's
Hygine theory of motivation. [2+2-+4]
A reader is leader. Eluborate it in terms of leadership styles. What are the differences
between a leader and a manager? [5+3] -

‘Define Management Tnformation Svstem (MIS). Describe briefly about different types of

Information System and their support to managers in dem.Tmn mukjng [5+3]

. What are the nbjaﬁt’weé of a case-study? Explain the needs, functions and importance of

MIS. [3+5]

LEL S
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Candidales are required o give their answers 1o thedr own words as far as practicable.
Attermpt Al questions.

The flgures in the margin indicoare Full Marks,

Assume suftable data if recessary.

. Descrihe why organization is considered as an open systems. Lxplain the importance of

organization, [4+4]
Name the difterent models of management. Dxplain any three of them in detail. [3+5]
State and desceibe H Fayol's administrative management theory, [®]
What iz meant by Joint Stock Company'? Describe the procedure for forming *Joint

Stock Company’. {3+5]
Thefing marketing, advertising, Explain the Awction of purchagsing in detail. {3+5]
Define the term personnet management. Explain the function of personal management. 13+5]
Define merit rating. State and describe the various methods of merit fating. {2-6]
What do you mesn by human needs? Describe A, Maslow’s hierarchy of needs theory in

detail. {3+3]
Define leadership and explain by Blakes and Mouton’s Management Cirid. (3+5]
Define Management Inforraadon System. Explain infonmation support for [unctiona

areas of management. [2+6]

L
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v Candidates are required o give their answers in their own wornds as Tar as practicable.
¥ Amzm;;rrtﬂny Five questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. & What do you mean by singie ownership? Explain the Importance of {3+5)
Organizaticn in Society. .
b. What are the functions of Management? Explain the system theory of (4+4)
managemant,

2. a. What do you mean by Marketing? Explain different manufacturing method. (345}
b. Define the term ingustrial relation. Explain authority and responsibility. {3+5)

3. a." Definethe term MIS. Explain the hlei:arch'v of information architecture. [3+5)

what do you mean by networking information system? Exptain the role of

computer for information system. (3+5)

4. 2. Define the term Motivation and explain McGregor's Theory *X” and *Y* of  {345)
rmctivation,
b. What do you mean by incentive? Explain behaviaral approach of leadership.  {3+5)

5. a. Define the term Job analysis. Explain different method of performance {345)
appraisal.
b. What do you mean by hiring and selacting staff? Explain different steps of {3+5}
hiring and selecting staff.
6. Write short notes on Any Four (4*4)

a. Contingency theory of management

b. Single ownership organization
c. Needs for MIS

d. Informal grganization

€. Collective Bargaining

FxF
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WSTITUTE OF ENGINEERING Level 'BE | Full Maris i 80
Examination Control Division Programme Eg‘; BEX | pass Marks EY |
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Sub_;eci - Organization and management rifF,;f'ﬂaj

Candidates are required to give their answers in their own words as far as practicable,

v
v Attempt All questions.
¥ The figures in the margin indicate Fedl Marks.
v Assume suitable data if necessary.
1. Define Orpganization. Explain the importance of Organization in society. [3+35]
2. Define the term Management and explain different lavels of Management. [3+5]
3. What do you mean by Joint Stock Company? Explain the advantages and limitatrons of a
Joint Stock Company. [2+6]
. 4. What do you mean by motivalion? Describe Maslow's hierarchy of needs briefly, Can
Maslow's theory explain tireless guest of Laxmi Prasad Devkoa for excellent literary
works? [2+3+3]
5. Explain the process of recrnitment and selection of man power in an {}rgamzatmn What
do you mean hy outsoureing in this context? [6+2]
6. a) Explain different Techniques of Motivation. (4]
by Define term contingency approach of Leadership. [4]
7. Defing the term Entreprenetaship and explain the charactetistics of Entreprencurship, [3-+5]
8. Define Manugement Infommation Syslem, Describe briefly vartous types of Management
Information System. [2+6]
9. Silicon Valley is the best example of successful cntreprencurship. Elaborate with your
' thoughis. (8]
10. Write short notes on: (any twi) f234]

a) Computer aided Advertising
b) Olectives of case study
gy Satisfaction progression Vs, Frustration Regression Process

LEL
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Candidates are required to give their answers in thelr own wurds as fir as practicuble.
Aitermpe any Five Fn-.e GHEST{OnS,

The figtrer it the margin indicate. Fuf!}fmks'
Asrume suitahle dote i hecessary.

. What is meariing of organization? Explain erganizalion behavior as a multidisciplinary

field. Explain the Scientific Manapement theory. _ [441418]

Whal do vou understand by policy and executive grobes in én orgenization? Explain
functionak Drgamzanun What iz IﬁSpDnSlb]]ll‘}' and antherity? Explain matrix organization

chart. . [4+4+345] -
Why {a MIS neeessary for management? Explain computer and MIS, What is information
Architecturc? Explain database information system. [414-315]
Explain the two factors theory of motivation. How ¢an vou determine the most effective
leadcrship style? Diefine the terem informal organization. _ [51714]
Define the term personnel management. Explain the dilferent fackirs of wage and salary
structure, What are the methods of performance appraisals? o [4+3+4]
‘Write short notes one (Any Four) [d=d]

a} Leadership style -

b} Information sysiem for planning process
e} Marketing concept

d} Databasc information system

e) Inceative programs

LLLY
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5 AGxplain the lerm job- description.- What dre the processes of collective barpaining? —
Voo -Dispuss the different stepe of biving and selecting staff, '

i .-5 .
- - —l':ln- 2w -
17 TRIBHLV AR UNIYERSITY | Bxame, ____'_i__ . T RegulariBack
TNSTITUTE OF FNGINEERING | Lavel jRE i Full Marks | &0 i
Examination Contirel Divisien | programme IEEII? BEX. * Pass Marks | 32 !
2067 Ashadh .. YeariPart |TVi1 ' Time  :ils | ]
i Subject: - Organizalion and Management
v (landidates arc required to give their answers in their owi words as far as practicabis.
+  Attempt any Five guestions.
' The figerees in the margin indicare Fali Marks.
¥ Asqume suitalie data if rececsary.
I, Dyffersndiate hedween private Iimited and pubdic limited company. Fxplaie organization
chaviour sz a multidiseiplinary ficld What arc the imporance of conlingeney theory of
rranagemen’? . TEFA+T)
2 Whatl do you mean by purchasing and markeling concopl? Bxplain the manulaciuriog
methods i industrial orpanizdtion, What do wou means by span of contral jn a linc
| 5645}

urganiFaion’

Mﬁpiﬂiﬂ the amporance of mansgemenl informstion syalem. 1hscuss the wolz of

infarmation in the placning-processFhat-do you mean by permork-nformationaystem fi+G-5f——

:yé iseuss the Herdhere™s theory of molivatton. Hew will you delermine the most effective
leader e the business organization? Define the term informal orpanization. {6+6+3]

l4+a+6] -

6. Write sholt notes ot (any fur} [4=4
&) ~Parinership oraanization
shasirial retation
£l-TJoh design and work efficicney
\d}/i?um:l';unai organization
g} Computer integrated mannfacring plants
ok

—_——————

Pa g W
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S‘ubjecr - Drgmumtmn and Managemﬂnt

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt any Five guestions,

¥ The figures in the margin indicate Full Murks.

v Astume suitable data if necessary.

What do you mean by organization behaviour? Explain the funclions of management. -
Dnscuss the behavioural management theary. . [A+4+8]

“Discuss the activities of prbductian develomment, What do you mean by industrial
relation? Define the term linc and staff organization. [5 HO+5]

yiﬂcuss-_ihe hierarchy of information needs. What are the role of information system for
d

ccision making process? Explain database information syslem. {5+6+5]

4. What are the motivational ﬂ’lﬁt}r}’. of Herzberg's hypiene factors and motivational factors?
Discyss the behavioural approach of leadership. Define the term authority and power.  [6+5+5]

What do you mean by job analysis? Discuss the diffcrent steps of hiring and sclaclmg
staff, Explain the methods of performance apprmsal [6+5+4]

6. Write short notes any four of the following: ) : [4x4]

- 3} Confingency Management Theory
Needs for Management Information Systemn (MIS]) -
V,o)"lfoutmganw Approach of Lead l.IEhlp
= Incentive Programs
¢y Value of Case Study

PTI
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Sub;eat brgam?atmn and Management

Candidates are required lo give their answers in their own words as far as practicable.
Atterapt any Five questions, '

The figtires in the margin indicate Full Marks,

Assume suitable data if necessary.

What do you mean by organization? Explain the importance of orgamzatmn in soclety.
Discuss the concept ol scientific management theory, [3+3+3]

Explain different activities of production development. What do you mean by
purchasing? Define the term responsibility and authority. What do ynu mean by span of
cantrol? [5+3+543]

What do you mean by hierarchy of needs? Defie the term information architecture.
Discuss lhe term information system for planning process. Explain the daltabass

informnation gysterm, " [4x4]

Define the term theory “X” and theory “Y’ in the motivation theory. Justify job design
improve work efficiency. What do you mean by trait approach in leadership? Discuss the
importance of patticipative management m organization. [5F3+4+4)

What do yon mean by personal management? Defing the term job analysis. Discuss
deferent steps of hiring and selecting stsff. What do you mean by vollective bargaining?[3+5+5+3)

Write short notes any four of the following: {4x4]

4) Single owmnership organization

" b) Industrial relation

e} Netwarking information sysicm
) Imformal orpanization
€} Needs of MIS

LE £
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Subjn?{.'i‘ Drgamzatmn and Managemant

AR

—
1

Cam:hdates arg required to give their answers m the:r own words as far as pracncahln:
Attempt any Five questions. . ; :

The figures inthe margin, tidicate FHH Mark.s

Assume suitable dala if necessary.

Define the term organization. Explain organization as an open system. What du yon mean

by management? Exp]ain clifﬁ:rent function of management. [3+5+3+5]
What do you understand by division of labour? Define term span 1:-1" control. Explam the
“térm authority and responsibility. [4+4+8]
What is the contribution of computer in management information system? Explain the
rote of software to on-line information system for planning process. [+
Explaiﬁ different styles of leadership m brief. Which style you recommend as mosl _
effective leader in industrial organization? ErG6]
What_dp you mean by humgpn resource management? Define the term collective
bargaining, Explain the process of collective bargaining, [5+5+E]
Write shett notes any four of the following: - : [4xd]

a} Scientific management theory
W) Industrial relavion
¢} Maslow’s hietarchy of needs theory
d)- Information system model
e}. Job analyals
o
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INSTITUTE OF ENGINEERING' Level . BE | Full Mgr_ki_' 0
Examination Control Division | programme | gg‘; BEX ! poss Marks | 32
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S}Iﬂ;fﬂ'ﬂt - Organization and Manapement

Candidates are required 1o give their answers in their own words as far as practicable.
Aitempt any Five questions.

Al questions carry equal marks.

Aszume suitable date if necessary.

SSENENEN

[

Define the term management and discuss the concept of Taylor's scientific management
thepty:

2. What do you mean by organization structure? Explain the meaning of responsibility und
authority.

3. What do vou mean by hierarchy of information nesds? Explain the information system
for planning process.

4, Drefine the term ‘Motivation'. How does Macgregor's theory ‘X" and theory Y apply 10
maivation?

5. What do vou mean by job anan,fsis? Explain different steps’ of hiring and selecting staff,
6. Write short notes any two of the following:

a} Transactional Management Model
b} Objective of Purchasing
¢} Wetworking Information Svstem

EE L
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Sub_;ecf - Orgamz_aﬁdﬁ and Management

v Candidates are required to give thmr answers in their own words as far as practicable.

v Attempt any Five guestions.
v Afl guestions carry equal marks,
v Assume suitable data if necessary. . ' ' -

1. Txplain the concept of management “in an organization and describe the level of
miamagenent in details. '

2. 13 there a need for leadership? Exﬁl'ain what provides the power of leaders over their
followers. Describe leadership styles in bricl.

3. Whal molivates people at wark? Describe the Maslow's hierarchy need and compare with
that of Herzberg.

4. Describe the mportance of hiring procedure in an nrg,amratmn and explain the steps of
hiring in details.

Whal is case study? Expiain in details of steps involve in the case sludy,
6. Wnte notes on {any three) -

a} Orgatization
by Muarkel Siructure
¢} The Concept of Management Infmmatmn Nystem
d} Rusincss Process and Tnformation Syatem .
*HF
'
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INSTITUTE OF ENGINEERING Level *B.E. ; Fult Marks [ 30
Examination Control Division | programme | E(E:% BEX | Pass Marks | 32
2062 Baishakh ! Year/Part 1 IV/I 1 Time 3 hys.

Subject: - Qrganrzation and Management

ASENENEN

b

Candidates are required to give their answers in H:mu- own words as far as practicable.
Attempt any Five guestions.

Al quesrtions carry equal marks.
Assume suitable data if mecessary.

. Define the terms orgenization and management. What is a closed gystem? Explain

organization as a open system.

What do you mean by production development? Explain differemt activities of the
production development fimction.

. What do you mean b)r information architecture? Fxplain information system for planeing

process.

What do you mean by leadership? Explain differeni leadership theoriss you are fzmiliar
with.

- Define the term personnel management and explain different methods of performance

appraisal,
Writs shozt notes any two of the following:

a) Behavioural Manapement Theory
b} Industrial Relation
¢} Participative Management

¥



1¢2-f  TRIBHUVAN UNIVERSITY Yazm. Regter / Back_
INSTITUTE GF ENGIMNEERING level - BE Fult Marks { 30
20461 Baishakh j Year /Pars ]:I":r.lrl Time p 3 hes.

Subject: - Organmization and Management

+ Candidates are raquired to give their answers in ther own words as far a4 practiceble.
v' Attemps any Five questions.
AL questions earry equal maris.

¥ agsume siitablz deta i necessary,

i/ What do you mean by management? Explain the different models of management.
2./ Define the tarm marketing and explain the importance of marketing managemeént.

3. What is the comtnbution of computers for the mensgement mformation system? Explain
networking information systern. '

5, What da vou mean bv participative management? Hxplain the role of informal
oIganization In mansgarmant. '

%/ What do vou mean by collective bargaining? Explain the different process of collective
barzaining,
&/ Write short notes anv two of the following:
& Joint Stock Company
b} Informetton Architecture ..
:':j [ncentive Programs

.
el
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2058 Chaitra Year/Part |IV/I | Time 3 hrs.
Subject: - Organization and Management
Candidates are required 1o give thelr answers in their own words as far as practicable.
Attempt any Five questions,
All questions carry equal marks,
"Assume suitable data §f necessary.
Defme the term ‘Management' and explam the vanious function of management. q

—

2. What do you recan by organizational strucrure? Lxplain the s.ah:nt features of line

and staff organization,

What is the contribution of computers for the manngcmcnt mfannatmn system?
Explain the importance of netwerking information systed. _.

4. Defins the tem “Motivation® and explain the Maslow" shcrafch}r of necds.

b) Informal Organization R
¢} loformation Aschutecture

IR A

ST ' C e

What do you mean by salary structure and explain the—é.iﬁ"crcnt factors of wage and
salary sructure? - - -;:_ -

Write short notes on any two of the following: ' : =

‘a} Joint Stock Company . .
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1.

3

__Subject: - Organization and Management

Candidates nremquued to give their answers in their own words as far ax pmntmabie .

AHengt any Five girestions,

The figtires in the margin indicate Full Marks,

Assurme Euf.l.‘abie data if necessary.

T e

“People dominated not by individual but by organizatron™, mmment.

\_,/ﬁﬁne the term policy and executive group and explain the managenal function.

at 18 the contribution of computers in the management information system? Explam an
importance of networking information systers.

fine the term motivation and explain the theory of Maslow's hierarchy of needs.

What do you mean by coilective bergaining and miplain the different ) pmcess of cu]lcmvr.:'-l -

 bergaining?

6. Wniles short notes any two of the followings:

uthorily and power
V' Information system model
c) Cas=e study

Bt
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INSTITUTE OF ENGINEERING Level _IBE. Full Marks | 80
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Subsect: - Organization and Management

¥ Candidates are yequired o give their answers in their own words 2 far as practicable,
¥ Attempt ary Five guestions.
v Al guestions carry equal marls.

1, Discuss the concept of Elion Mayo's human relation movement, |

. 3) Organization behaviowr

Define the term “purchasing” and explain the melstion between markehng
tnanagement and purchasing protedure,

What do you mean by management informalioh syslcm? Explain the hicrarchy of
information needs,

Dcscnbc the term " Authority and Pcm:r“ Expiam ﬂ:u: aoum:s cf power in the
uﬂn_ :‘:'.!_""- —_—-,

i ke

What do you mean by performance apprm.,rls and e:t_:plzm ﬂ:u: dJﬁ'crtnt mcthods of -

pcrformanc: appraisals.
Write short notes on any two of the followings.

b) -Integrated approach to lcadcrshlp
c) Iuh dcscnpnﬂn L .

|k
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_Subject: - Communicaiion Systein L1 (EY02)

Candidates are required o give their snswers 1o their own words as far as practicshle,
Arerpt AN guestiany

The figures i the wicrein indicare Fufl Marks.

Awwreme suitable ditor i necessan

SN N

'/l/./ If a source emits symbols X, = {4, B, C. [, E, F} in the BCD fonmal wilh

',fﬁi Frohabilities P = 003, (L1, (002, 40,15, (0.4, 00131 at a rate R; —14.4 Khaud, [ind e
[lowing: [5]

i1 Information gatc
i} Coding efficiency both with BCD and 1 {uttiman coded signal

l/l.wj]/ Explain Huffman codes with examples. 4]

T State Myquist sampling theory. Determine the Nyvquist rale and Nyquist interval for a
coninuous trme signal x{U=Heas 300N 20sm 3000 H-10cas HOOTH 15 o be sampled and

quantize using 512 levels. |2+5]
Va_/ Ixplain H digital hierarchy as related W felephony system. Evaluale the exprossion of
SONR in imiformby quantived POM syslem, [414]
\/1"./' Explain Shagmar channel capsciy theorem. Wiite down theoretical limitations of this
thecrem. [247]
L;L}/flﬁﬁlla {mter Symbal Imterference (1511 in baseband digital communication systen.
Explain the ides! aod praclical solution tor zeco TSI ' [2+6]
¥ Lepresent binury sequence LUOLOOELCT in polar, NR2, polar RZ, Manchegter and
AMI codes. . (1
~ What do you understand by optimumn detection? Show lhat the iopulse response of the
plimum detector netwark s (he lime shifled replicaot the incoming signal. [215]
2% Find the caoer probabiiity in coherenl ASK and 'S detections and show hal ASK
requires double the average signal power than PSK for same crror peobability. [443]
L,ﬂl,ﬁ plain the modalator, demodulator and signal space diamam for FIK MModatation. {6]
- Wilh necessary derivation, comnpare noise perfomance o DSB-Am, DSB-SC, S5B-5C. [8]
. Define Hamming weight and ITamming distance for a code vector x = {0111000} and the
parity check matnx 1 given below: Prove that, the given code 13 valid. [2+4]
1 T1 861 900
Ii= o1 a1 1
1 1 0

1
/ 1 4 o 1.
A1, Wrile short nodos en: {any bao]) _ ) BY

). Noise Equivalent Bandwidth
i) M-ary baseband data communication
i} EyeThagram .

%
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Examination Conitrol Division | Programme | 1 BEX ' Pass Marks | 32
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1_0?1 Chaitra YnarIPart TIViT Time | 3 hrs.

Suﬁjec! - Cnnununlcatmn System 1f (EX702}

¥ . Candidafes are required to give their answers n their own words as far as practicable,
v Aitempt AH questions.

¥ The figures in the margin indicate Fuil Marﬁ:&"

v Asyyme suitable data if necessary.

lj; Explain the imponance of source coding in digital commumication system. A discrete
memory less source emits four symbols with probabilities P = {0,125, 0,125, 0.25, 0.5} If
the output symbols are encoded using Shannon Fano code, find the Coding efficiency and
compare the coding efficiency with that of BCD code. [21412]

2. State Nyquist sampling theory. Delermioe the Nyquist rate and Nyquist interval for a
continuous time  gignal x(0=0cos30TI+20sin 3000 Tt-10¢05 10011t is to be sampled and

quantize using 512 levels. [2+5]

3. Explain El digital hierarchy as related o telephony sysiem Evaluate the expression of
SONR in uniformly quantized PCM systen. [4+4]

4. Whyis DPCﬁFupenur over PCM? Explain its wnﬂuﬂg principle with necessary figures and
equations. F2+5]

5, What is Shannon's channel capacity theorem? Write down theoretical limitations of this
theorem. [1+3]

6. State Nyquist Criteria for zevo 181 in both time and frequency domain. What are two major
difficulties with duo binary encoding method and explain how can they be solved? 13+6]

7. Represent binary sequence 1001001181 in polar, NRz, polar RZ, Manchester and AMI
codes, ' [4]

8. Deline moment and central moment of continuous random variable. Show that first central
~ moment is always zero. Determine the noise equivalent bandwidth of RC-LPF and that of
ideal ILPT of zero frequency response one. Also, find output noise power of this BC-LPF

when input is while noise, [5+1]
Q. What do you mean by eptimumn detector? Find the iIupulse response of optimum detecter in
the pregence of addilive white nose. {1H6]
10. Derive the expression for evaluating the gain parameter {SWNRy/SMR;) of non-coherent FM
detector. 131
11. With necessary assumption, derive the expression for bit emor probabilily fof binary ASK
5y SteTL |6]
I?[}eﬁne Hamming weight and Hamming distance for a code vector x = (0111000} and the
parity check matrix H given below. Prove that, the given code 13 valid. [2+4]
111 a f 00
H={1 1 ¢ 1 01t
1011 60 0!

ELR)
EL T
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Sabject: - Communication System I (EG732EX)

¥ Capdidates are required to glve their answers intheir own words as far 28 pract:mable
v Antempt All guestions. .

¥ The figures in the maygin indicate Fulf aﬁﬂ!‘fﬂi’.

¥ Assume suitable dava if necessary,

L

1. State Nyguish sampling theory? Why sub-sampling is done in d:g:ltai communication?
: Efﬁlam the effects of deviation that arises becanse of practical sampling as compared
ideal zampling. . _ [142+3]

2  What do you mesn by Pulse Code Modulation? Differeniiste batween uniform

- quantization 2pd nop-yniform quantization.. [3+3]

3 Explain the oparation of Differential PCM elong with ity derivations and diagram.
Draw the staircase approxitnation diag;mn using delta modulztion for the data -
1111000310101610. : [6+2]

4  An snalog signal bandlimited to 10KHz is sampled at Nqust tate and quantized in 8
levels with probabilittes of 1/4, 1/5, 1/5, 1/10, 1710, 1120, 1/20, 1/20 respcchvcly

Calculate the entropy snd the information rate, [£]
5 What do you mean by due-binary Enmdmg? What is its nnpurtancn'? Explam duo-
. -binary encoding with example, o [4Md]
6 Drwes.ihe specirurmr and Auto-correistidn ﬁmctmn w:th the necmsar:,r dmmumfor N
- the Wh}teNnmEpaﬁse&*thrmxghﬂleaRCIﬁanﬂsﬁm | 1IN

7 What is the mgnﬁcance of Noize Eq.nva]lent Bandwidth in m::mnumcauon system?
Detive the expression for Noise Equivallent Bandmdth for the case of Bandpass

lter, . 4
2 What is detector gam*?Prrwe that for 100% modulaﬁun of DSR-AM, the detector gein is
less than 1, _ .  {29]
0 Why pre-emphasis and deempharis vetworks are used in FM system? Expiam.. [3]
1 Write short notes on:. ' [4x2)
- 4) Colvolution coding - ' '
(b} Dristortion
: Wk

[E
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1. Define Grgirii;at'iqn. Explain the imporiance of Drganiz.aii@n it goclety, [3+3]
Define the tenﬁ'Managamani end explain different levels of Management. [3+5]
. What do you mean by Joint Stock Company? Expiain the advaniages and Ymitations of a

- Joint Stock Company. _ . . [2+5]

"4, What do you mean by motivation? Describe Masfow's hierarchy of needs briefly. Can
Maslow's theory expla.m tirefess quest of Laxmi Prasad Devkota for exceflent Litersry

b

works? [243+3]
5. Explain the process of recruitment and selection of man POWED I AN organization. Whﬂt
do you mean by outsourcing in this context? B L2~ N
f. &) Explain different Techniques of Motivation. ' h [4] -
b} Define term contingency approach of Leadership. S [4] '
7. Defing the tsrm Entrepreneurship and explain the characteristics of E-nt#prenemshjp [3+5]
8. Define Management Information Systeme. Describe hﬂ-:ﬂ}' vatious types of Management
Inforruation Syatem. [2+6]
; 9. Silicon Valley is the best example of successful emrepre:nem-smp Ela,burate with your
~ thoughis, [8]

10. Write short notes on: (any two) [24]

a). Computer aided Advertising

k) Objectives of case study

~¢) Satisfaction progression Vs, Frustration Regreasion Process
i 42 ' '

L N — - . § o e e i bk T TR —
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. Elaborate importance of source encoder? Write algorithm for Huffman's coding. [2+3]

I

What are the practical factors to be considercd while sampling? Explain. If two band
timited signals X {t] and X;[t] have bandwidths of W, and W, Flertz respectively,
estimate  the maximum  sampling  interval required for the signal given by

Y] = X, [t] %5 [e]. [6+2]

What are the sipnalling (Eit} rate and bandwidth requirement for the 11 and E1 digital
carrier systerns? Explain briefly about Differential Polse Code Modulation (DPCM)
encoder. [3-4]

4. Define PMA, PWM and PPM with corresponding waveforms. A Television signal having
4 bandwidth of 4 8WHz s wansmitted using binary POM system. Given that the aumber
of quantization levels is 512, Determinc: [1.3+1+1.510.5+1.5]}

0 Code word length
i) Transmisston bandwidth
tii) Final bil rate

iv} Churput signal to quantization noise ratio

Lok

3 Derive the cxpression Tor evaluating signal to quantization noise ralie (SONR) [or Delta

modulation. 6]
6. Roepresent binary sequence 100001010 in Polar NRZ, Polar RZ, Manchester and ANMI

codes. [41
7. Explain the Modulator, Demodulator and Signal Space Diagram for QPSK modulation

with relevant derivations. [8]

8. Differentiate between message and information? A discrete source 15 emitting one of 5

. . (e I 111 |

prsailsle svimbols per 10 Microzee. ‘The probabilities are —2-—, E’E’ TE arud E . Tind fa}

Symbol rate (h) Source entropy (¢} Information mle {2+3]
8. Explain the approximation of the mateshed [lier for & roctangular pulse using an Ideal low

pass filter with variable bandwidth. [6]
[0. Derive the expression for evaluating error probubility in binary communication system?

Whal 1s threshold effect in FM? How it can be minimizad? [7+3]
. The genesuor polynomiat of a (7,4) cyolic code is gix) = t+x+x?, Find the code for the _

message vector 1011 in & mon-sysle matic and systematic form. [6]

12, Write shorl noles on;

a} Linear peediction theory/coding - {a]
h) White noise and its psdf 21

HEE
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1. Stete and prove sempling theorem with relevant derivation. [8]
2+ Prove that for every extra bit nsed in representatin of quantization level the
SONR of uniform quantizetion will increage by 6 db. (8]
3. Differentiate between FDM and TDM. Explain abowt the T1 telephony
hierarchy. |4+4 |
4. An analog signal bandlimited to 4 Khz is sampled at Nyquist rate. The samples
are quantized into 4 levels. Each level represent one symbols. Thus there are 4
symboia, The probabilities of ocourrence of these 4 levels are P{x1)=P{x4)1/8 and
P{x2)=P(x3)¥3/8, Obtsin information rate of the source. (8]
3. Explain about the Nyquist pulse shaping criterion for zero Inter-symbol
Tnterference of baseband digital communication. E8]
6, What is the signficance of Noise Equivailent Bandwidth in communication system?
Decive the expression for Noise Fquivallent Bandwidth for the case of Bandpass
filter. [4+4]
7. Derive the expression for impulse response of a matched Aller. Why matched flter
is preferved in pulse digital communication system? [6+2]
£33

& - Prove that for 100% modulation of DSB-AM, the detector gain is less than 1.
9. Explain about the threshokd effect in detection of Frequency Modulation asing limter
discriminator detector, [8]
19. What is the speciality of Binary Cyclic codes in linear block coding? Explain
its properties.

Py

[B]
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[

efficiency. [1+3+1]
a} With mathematical derivation show that original band hmited signal band limited
- signal can be reconstructad from its samples taken at Nyquist rate, -[3]
" b) What is aliasing effect and how it can be minimized? | T3]
ay Find the stgrial to quantization noise ratio in Umfnnn Quanﬂzn.nctn in term of no of *
hits per source sample.” - [%]
k) Explain functional block d:agmm of the PCM swstem. Find the mgnalmg rate of the T1 :
Sysiom and draw ts frwme diagram. _ 13+3]
a) Define Information end Entropy, Caleulate the upper ]L'Tj.lt af the channel cap&mt}r s
the bandwidth of the cﬁanncl B tends to infinity. _ . [2+4]
OR
State Nyquist pulse shapnng criteria for Zero ISL D:s:uss any one pulse shapmg N
method of IST reduction.
_ B A diserete soutce. entits one of & possible symbols per 10ps in statistieslly
independent manner. The symbol probabilittes are Y, ¥, W, 1/8, I/16 and 1/14
respectively, Calenlate symbol rate, entropy and information Tate. o - [8]
a) What is DPSK and how it ¢zm be moplemented? {4]
by What is mod.em? Dmuss the modzs of operation of modema, 4]
a) Define noise equivalent bandwidth, Find mean and AC fanetion at the output wh:n a

WESP signal i5 passed through the LTI system, [3+5]
by Realize the H‘Etched filter with relevant mathematical suppoct. 4]
a) What i& cz: 1tun= eifzct? Calculate the gam pasamster in DSB-FC with avelon
- detectio [2+3]
b} Compare AM and FM in terms of power efficiency, .-hrand width efficiency and

system complexity. Calonlate the ervor probabitity of coherent ASK. {3+4]
8} Define Hamming Weiglﬂt and Hemming Distance, 2]
b) Whar iz hinary Cy lic Code? Cor =tmct a (7,4 Cyelic Code hgmg B FUTETANT '

paI'n nomial g(x) = x +x>+i with daras vector 1[}11 (1+4]

What is souree coding? Develop Huffman coding of 1 5 symbol source with probabilities;
S =03, 8§ =025 5,=02, sa = 0.15, 8 =.0.I. And also calculate Coding -

R Y

LER
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Candidates ars tequired to give their answers in thelr own words as far as practicable.
Atterapt Al guastions.
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Asstime suitable data y" RECEFSATY.

L

What are the advantages of Dipital Commaunication System as compared to anall:rg
communiction system? Elaborate the importance of Source and channel encoders in
Digital communication systerm. _
What do you mean by aperture effect in Sampling? How can 1t be corroeted? A band pass
gignal with the spectrum in the range of (80-115) KHz is to be digitized, Calculats
minimun sampling frequency required for the signal.

Explain the E1 digital hierarchy. A speech signal with maxitnum frequeney of 4 KHz and

maximum smplitude of £ 1.1 V-is applied 10 a PCM systemn wnh its bit rate of 32 Khps

- Calewdats the SQNR and number of bits per sample.

What do vou mean by companding, Why is it necessery? Explain differsnt types of
companding methods.

A sigmal of bandwidth 4.5 KHz is sammpled at the double rate given by Nyquist, ﬂiﬂ signat -
.18 quantized in § levels, the probahility of occutrence of the level are (0.1, 0,15, 8.13, 0.05, -

0.2, 0.05,0.18, 0.12. Find the minimum no of bits per sample and Information rate.

6 What is ISI?.Explain two practical methods of mininmizing IS1.
7. Explain FSK modulation with its moduletor, demodhilator and signal space diagrams
3. What do you mean by modom process? Explam White noise with its PSDF and Aum

10
11.

12,

correlation function.

Detive the expression for ertor probability for binary PAM system and extend it to M-ary
Systein.

Explain the threshold effect in non coherent detection of FM signal. How can it be
corrected? - _

Derive the expression Df 8ITOr pmbahlLty for coherant detecnun of Amphtude Shift
Keying (ASK).

Wite notes on:

. a} The eys dizpram

B) Syndrome caleulaticn in linsar systematic block code.
ok

[2+3]
153]

[4+2]

3]
" 14]
[2:+6]

4]

4]

- [6+2]

[4+3]

(6]

Fod
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Aftempt All guestions.

The figures in the margin indicate Full Marks.

Assume suitable duta if necessary.

. What are the advantages of Digital Communication System as compared to analog

communication system? Elaborate the importance of Source and channel encoders in
Digital communication syatem,

What do you mean by aperture effect in Sampling? How can it be corrected? A band pass
signal with the spectrum in the mnge of (80-115) KHz is to be digitized, Calculale
minimum sampling frequency requined for the signal.

Explain the EI digital higrarchy. A specch signal with maximum frequency of 4 K11z and
maxirmum amplitude of + 1.1 V iz applied to 2 FCM system with its bit rate of 32 Kbps.
Calculate the SQNR and number of bits per sample.

What do you meun by companding. Why is it necessary? Explain differeni types of
companding methods.
A signal of bandwidth 4.5 KHz is samnpled al the double rate given by Nyquist, the signal

is quantized in 8 levels, the probability of cccurrence of the level are 0.1, 0,15, 085, 0,05,
0.2, (.05, 018, 0.12. Find the minimum no of bits per sample and information rate.

What is ISI7 Explain two praciical methods of minimizing TSI

7. Explain FSK modulation with its modulator, demodulator and signal space diagrams,

What do you mcan by random process? Explain White noise with its PSDF and Auto
correlation fucction.

Drerive the expression for error probability for binary PAM system and exiend it 10 M-ary
ISl

i0. Explain the shreshcld effect in non coherent detection of FM signal. How can it be

corrected?

11. Derive the expression of errar probability for coherent detection of Amplitude Shift

r Keying (ASK).

12. Write notes on;

a) The eye diagram
B Syndrome caleulation (n linear systematic block code.

ELE S

[2+3]

[5+3]

{4+3]

[3+4]

[4]
[2+6}

(8]
[4]
[6+2]
[4+3]

(6]
[8]
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Assume suitable dawa [f mecessary.

State and explain merits of digital communiication systems. Discuss the
significance of channel enceder and channel modulator in DCS, (4-+6)

Explain any two issues {consideraiions) that have to be taken care of while
sampling continuous time signals. A earthquake data recorder traces the signals
that changes its polarity a maximum of thirty times each 10 se¢. Estimate the
Nyvquist sampling frequency and the data rate if this signal is 1o be converted into
a 10 bit PCM signal. (6+4)

Define quantization. A signal having the dynamic range of £ 5 Visto be
uniformiy quantized to 128 representation levels. Estimate the required step size,
the power of quantization noise produced and the maximum signal to quaniization
noise ratio that can be achieved. : o (4+8)

Differentiate between  information and entropy. Derive the expression for the
entropy of a  source that emits M non-equiprobable symbeols in statistically
independent manner, _ {4+6)

Derive the mathematical expression of the signal at the input of the receiver of
buaseband digital communication system and based on that expression, define

- Inter-Symbol Interference (IS]). State and explain Nyquist Pulse shaping criteria

for zero 181, (6+4)
Define bit ertor probability and bit error rate, Derive the expression for evaluating
bit error probability for a binary chanmel with additive (Gaussian noise. {4+0)
Derive the general expression for the impulse respense of a matched filter when
the shape of the signal to be detected is z(t). (107
Write notes on | : _ (5+5)

a. Performance evaluation of DCS using Eve diagram
b. Cyelic codes

EE
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What ate the basic building blocks of-a digital communication system? Laplain each
bluck bricfly, Stare, wﬂ:h cxamples Lht. advantagcs and maadvanlagns of digital
conImutcaton system. o : [2+4+4]

State sampling theorem. Hivstrate that the Urlgmai h:amdhmltcd signal x(1} with frequency
spoctrum X{f) can be reconatructed from it Ramples taken at MNyquist or higher rate. [4+6]

Define quanitzation und inclic_aié its use in communication. Prove ‘that the maxipinm
signal to quantization noise ratio (SONR) for liner guantization 1s hmited by (4.8+6n) dB,
where ‘0’ is the number of bits used to represent each quantized sample valne. {446]

Detine information and entropy. A sowte that emits one of 5 different symbols per
micro-second in a statistically independent manner with the probabilities 0.3, 0.25, 0.2,
0.125 and 0.125 respectively, Caleulale the l’:!‘]t‘]‘{flp}’ and the information rate of the
SOUITE. 14 4]

Verify ti-lat the output of a Linear T:me Invaﬂant system is alao a wide sense stanmmr}r
process {WSEP} if the anut to itisa WSSP. : . [E0] -

State Shaonon-Harley ::hanne] capacity thcr:nry Di*musq its inplications with examples. ﬂ
commimication channe! with additive white Gaussian noise and power specteal density of
107'® W/Hz over the entire frequency range has the permissible bandwidth of 16 k. The

T minimum required ingun signat. pnmer 1] ﬂle rec-:wer is (.45 mW. Lstimate the capacity

of this changel. T S . : |24+

Berive the general c)q&res“;inn fﬁr ﬁﬂlmﬁﬂg armr pmbﬂbilit}f in hinary haseband system

with PAM. {‘ompdr-t, binary and M-ary’ *s}:'*siems in termy of data speed, required channel
bandwidth and ermor prul:mblhty o . [6+4]
Write notes on: SR o e [5+5]
a) Threshold offect in WBEM

by Syndrome caleulations in lingar blnck coding

#9*.
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Compare digital and analog communication systems. Drmaw functional block
diagram of DCS and explain the significance of channel encoder and source
encoder. oo {4+6}

State and explain Nyquist samplmg theorem, A szgnal x{{} =10 cos {22000 ) +
Aeos {2w 3000 1) 13 to be sampled and quantized using 256 levels, calculate the
minimum sampling frequency and santpling petiod. {6+4}

Derive the expression for evaluating signal to quantization noise ratio (SQNR) for

uniform quantization in tetins of nember of quantization ievels and nomber of bits
pet source sample, _ (10}

Explain the basic pnnciple of TDM. Discuss T! and E1  hierarchy of TDM-
PCM telephony. (4+343)

Drefine information-and enttopy. Relate the message, the entropy and the
information. (H+4)

Derive the expression for avaluating error probability in binary baseband system with
additive Gaussian noise in the channel. _ 431

Derive the expression for the impulse response of a malche:l filier when the input

excitation is z(t), (10
Write brief notes on: , {5+5)
a Moise equivalent bandwidth

k. Convolutional coding

wo
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(:i' 4. Define whitz noise? Frd ity sulocprelaiion fureton., Fxplain RO Altering of whits noise
': 7 wilh neecssary dervalion V/pﬂ Oleap 2=
L ) - g
@'L - Dreriws the axpression for svainating srro: probaiility for the azss of hinary symmaTic
| .kh__,- chemnel wity additive whits noise. v_/" ot hsap O [ies
— %o Wepivethe swovensioe Sor lerpulee respocee of petclhie2 ik _M_'_ i
LI A (T, 4 non systenatic svolic code gererator polvnemizl has the form glx) =1 Fx ? Find
o~ tha sodewonds 2ot sessagzs blocks kl 1-_-'1 Fune 10 Chanp L . [5+51
— g 1__;' gt . o
T Ber Wi gtz o _ [543
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Candidates are required to give their answers in.their own woids as far as praclicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suttable data if necessary.

. Slate s.umpli.ng theorem. Whist are alissing and aperture effects in sampling? Find the

expression for signal to quantization noise ratio (SQNR) in PCM. : [1+2+53]

Define entropy. Derive the éxpression for evaluating the entropy of source emitting
svinbols in statistically independent manner. A discrete source emits three symbols with

' probabilities 1/3, 1/6 and 1/2. Find source entropy. [1+3+4]
Define Inter Symbol Inferference (ISI}. State Nyquist pulse shaping criteria for zero [S].
Briefly explain Duc-binary cneoding method. [2+2+4]
Derive the expression for the impulse response of a matched filter. (8]
Prove that the output of the LTI syslem is wide sense stationary process (WSSP) if its
input is WSSP. [8]
Derive the expression for crror probability for M-ary system. i8]
Dierive the expression for evaluating the gain paramcicr (SNRy/SNR 1) of FM detector. i8]
Corapare PCM and differcntial PCM. [3+5]

A linear delta modulator is designed to operate an speech signals limited 10 3.4 KHz. The
specifications of the modulalor are as foilows:

*  Sampling rate = 10.5y, where f is the Nyquist rate of the speech sigual.

¥ Swepsize A=100mVY

The modulator is tested with & 1 Khe sinusoidal szignal. Determine the maximuim
amplitude of Lhis test sigpal requirad to avoid slope overload.

The generator polynomial of a (7,4} cyvelic code is g(x) =1 + x + x’. Find the code vector
for lhe message vector 1011 in non-systernalic and systematic form. 5]
Write notes on: [4-+4}

a) Byc diagram
by Lincar prediction theory

HE
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I/l/ What is the sipoificance of normalization wnd de-normalization In filter design? The
ollowing is a pazs filter with w, = 1 rad/sec. Modily the circuit so that # becomes a low
pass filter with a pass hand of 1000 rad/sec and a load resistance of 75 £ (23]

s

Trerive an expression to caleelate the order of Inverse Chebyshey Tow pass ier. Lse this
formuda 1o estimate the oider of Inverse Chovyshey low pass filter having following
specificaden: [543

Ry = F25dB, w_ =100 rad/s

Rpin = [BdB,  w, =1400md/s

c}/"ﬂ-"hﬂl‘ ts dulay equelization? How can it be done? Explain wilh nocessary [pures. [5]

}/)"'rh at are the applications of Frequency Transformatice: w Filter Design. How can your
offain a high pass filter from a given low pass filber? Explain with a suitable sxampls. 6l

5 Which of the followinp iz LT lossless function and why? Pick one of the valid LC
lossless functions and sypthesize it using Foster and Caper methods. [2+3+3]
s(3tHANET 9
5"+ " +1m
. o+ 2"+ 18
iy Z,(st= E“_;Z{“'—B
. shs + 5%

g’ + 15

By Zfs)

ii) 7,(5) =

szt +5)s° +50) .
) (ﬁ./];:ﬁne iransnyission zaros, How zeros of transmyission be realized? Explain with suitable
exXample. ' . ' L

'\.
t
i
;
!
T
+
5

3]



T e

@ Dezign a third crder Butlerworth tow pase [ilter wang eesistively terminared dnssless
Backder with unequal tenmination, By - 182 and By = 403 (Refer table 1)

L/&/‘Rm}izc the following transfer Fapclion by eascading two first-order sections using
inverling op-amp configuration.

k2

O e
% Design Sallen key lowpass filter for fourth erder Butter wotth filter. The final cizcuit
LY should have wy = 10,000 rad/s have and practically eealizable elemerts. {Refer table 1}
ig/‘\{hm information do you get when the seasitivity of % with respect to ¥ is -37 FPerlorm
L~ uengitivity analysis for center freqoancy (wy)] of the Salien Key low pass (flier with
respect 1o all the resistors and capacitors present in the cireuil.

117 Thraw the circuit drapram of an peneralized impedance converler, Derive the relationship
between input and outpart cierrent. fTow can it be vsed to simulate a grounded FIINRY
Explain,

2. Design @ Fourth order Butterworth low pass fller having hall power feguency of A000

v dfs uzing Frequescy dependent nepative resister (FIMNR) (e bie 2)
%\:’hat is switched capacitor fitter? Design a switched capacitor filter v realize the
: magmibsde respanse piven below:

I dEl-‘r

o
&5
k1
2
b
g

a2

*EE

[ -

£51

[# -

{1+4]

L&l

61

LRI



Tuble 1:
Male Eocation for Bullerworth Responses

j n=2

n=J

| n=d

n<5

T
I
;-

T. 0707068
L j DT LDGY

050

| 1§ (86603

T03R26834
1709238795

[0

r«n.ms?g-s
- j 4. 3826834

- DBOONET
405877852
- 0.306017
& (L 9510565

o ————

Table 2;

Blesmems values for doubly terminated Buterworth filter normalized to hall power freguency of 1 rdis

ISR

10 L
VECD (.11_,: C3 —_—— Sevaees glﬂ
rﬂ- 'r:| I.z C} L4 Cﬁ
2 L4t4 1414
i1 2 t
4 07654 [.B4% 1,843 0(.7654
_5_ 0.618 __1.!518 2 1618 O.G18
n L, ' L, C, Ls
10 L, Ls
Vs C*D Ci==  emeann glﬂ

el
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27 TRIBHUV AN UNIVERSITY Exam.
WSTITUTE OF ENGINEERTNG Level BE | FuliMarks | 80
Examination Control Division | Pregramme | BEX PagsMarksy |32
2071 Chaitra Yoar /Part | IV/] Time 3hrs.

Subject: - Filter Design (EX704)

+ Candidates are required to give their answers in their own words as far as practicable.
¥ Attempt AN questions.

+  The flgnres in the margin indicate Full Marks,

v Assume suttable dote i necessarp.

,L/ “What is the sigmilicance of sealing in filter desipn? Derive the necessary expressions to
deta_rmx'ne the new values of circoit elements iu the case of magritde nnd frequency
scaling. _ ) 13

AZ. Derve an expression to caleulate the order of Inverse Chebyshew low pass filter. Use this
formmlz o estimate the onder of Chebyshev low pass filter baving followimg

specificafions; [5+3]
e = 023 R, @, = 1000rad /s - .
o, =18d8, &, =1400rad/s '
+3, Lxplain the importancs of sll pass filters in defay cqualization. Find the transfir {unction
of fgurth arder Bessel-Thomson low pass filter. [3+3]

¥ What is the importznee of frequency transformation in filter design? The eirenit given in
. figemre below iz a lewpass filter having passbend frequency of 1 rad/s. Obtain a band pess
[ilter having wy = 200 rad/s and B = 400 radfs. [2+3}

L T
_— ];ﬂ 12
" 02378 _I:Tn::zz?b _

/3. Which of the following functions are [.C driving potnt impedance fonction end why?  [243+3]

10 0.9541H

s(s? +4)(s® +16)
{8* +1Ks* + 9}
(5+2)s+5)
fs+1{Ks5+4)
Also find the Faster series and Cancr U Realization of the valid LC driving point
iropedance function. .

/;6. What is transmission zeros? DBxplain "zoro shifting by pamal wemeoval of pole” wﬂh
gxample. :

Z(s)=2

Zis)=4

11+4] -

AR T e S

e




,?’ What is tansmission coefficient? What information do we get from 7 Derive expression
for reflection coefficient for a resistively terminated LC ladder ciromil.

_8. Realize a system wsing inverting op-amp configuration with zero at s = -2 und pule at
5+~ -5 and having high frequency pafo of 2.

y®: Perform sepsitivity analysis for center froquency (W) and quality factor (Q) of the Tow
Thomas Jow pass Riter with respect to all the resiziors snd capavcilons present in e
circuit.

AU, What is Frequency Dependent Hegative Resistor? How can it be used (o avoid bully
inductors o e desipn of your circuits? Explam with suitable cxamplos.

A1, Using heapdrag method sinulate the DO ladder circuit given in guestion numher 4 ta
ohtain a low pass filter having passhand of 6K Hz and suitable element valnes.

+12. What is switched capacitor filter? How inverting lossy integrator, Integrator and non-
inverling imtegritor can be realized using switched capacilor? Explain with necessary
dizgramis and transfer functions,
. Draw a aeat and clean civenit diagram of Tow-Thomas Low Pass Biquad filter and derive
il's transler luochon, Desipn a low pass Glter ustng Tow-Thomas Biquad circuil wibch
has poles at 100018994.03j and DC pain of 1,89, Use 0.09 pF eapacitor in your desipn.

e

[2+5]

13}

13}
[3]
[6]

(7]

%]
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fileetr? Explain with necessary cxanmle. [£]
Whal Is the sigmificance of frequency sransformation in filter deﬁlgn'? How band pass
filer can be obtained from prototme Yow pass filter? Bxplain with axample. [1+3}]
Which of the following funclions are IO deiving peind impedancs [inetion sod why? ek
one of the valid LC doving point impedasce and synthesize it o Foster-] and Caver-I
1 t, s fad rd
o & (E) =%4- 2, 7o () -__flsﬁﬁ - ' [2+3+3
s + 2}[3 e 100 (37 +13s" +3) .
. I
As + 13 +9 | g4+ 25+ 5 k
zyfs) A2 D 42D 7,4 D2
sin + 4] {(s+1M=z+4) }
What is transmission zeros? What are the steps involved in realizing transmissien zeros of :
4 hossless two port network? Explain with suitsble example, (5]
What iz rctlection ecefficient? Design a third arder Buttenworth high pass filler using _f
registvely torminated Josdess ladder with equ.::il remmination of £, {Fefer {ollowing Z
table}. (146
¥k Docation for Butterwarth Responses :
n=z. n=3 n=4 ] =5
- 07071068 - 050 - 03R2gR34 - 08059017
1 071068 =] 0.86503 + i D.92IRTAS +3 05877852
-1.0 - 09238705 -0.308017
+jth 1326834 & 9510565
B 1.0
8. Draw the circuit diagram and detive transfer functing of Tow Themas Biquad chrouit
Design a low pass filter wsing Tow-Thomas Bigquad circult with poles ar -300 + j 2449.45%
and de gain of 2. The final circuit should consist capavitorns of value 0.1 nF, [1+3]

AR NN

2870 Chaitra

}
]

B T
{Level | [ BE {Full Marks

Pass Mtrkx—l 32
| Year/Part {IV/] | Tia | Shrs.

Suhject: - Filler Design (54704)

Atiempt AN guestions.

The frures in the mavgin indicate Full Marks.

Necesyary dxhley are aifgefiod hearowith.

Assume suitable dota i necessary.

Candidates are required to give their answers in their swvn words ag By as practicable,

Diefine oy, Sypn 20d balf power bandwidth with acocssary disgrams. Al {frequency £=20
EHz and [ - 30 KHr 2 filter is designad to attenuate the input signal by 78 dB and 90 dB
respectively. Find the amplitude of the walpul sigral il the 30 KHz mput signal has

amplimde of 1.

Derive an expression to cateodate the order of Cheh}":hav low pass filter,, LUse this

Tormuls 6 emmatﬁ the order of Chebyshey low pass filter having fallowing ‘q‘_mﬁa:'ifmatmn
=

= 1000} rads i

= 2360 radfs

ilmn 0.1 4,
in = 20 i,

Wiuu i uonstant dl:Ia.],r filicr? What are the sleps nvolved in demgnmg mnsta.nt dﬂlay

2 n e

Ty P
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9. What is RC-CR rnsfonasion? Draw the circuit dingram of high puss sulfen-key biquad
obtained by RC-CE teansfoomation of s low pasy coalsrpare. (4]
T What is signal parameter sensitivity? Perform sensisivity amalysis {or gepter frequency
(w,) of Salten-Key biquad with respect to all msistors and capacitors present in e

cireil. : 11+4]
11, Whet iz GTC? How a GO van be used to simulate provndsd inductor? Explam with
pecessary flgeres and expression. £3]

12, Simulate third ooder Jiumepwoah low pass ller using Leapifrog simuiadon. (Refor
followine table) (el

Elemeirts values for doubly taeminated Seotaeworth Gher aoeetalived to half pewer fregquency of 1 rad’s

1 £

v () - s c,_.,_[ e £ 1

o O L {3 Ly _Cs

2 1414 1404

gy e - 9 - g

2 07654 1848 1848  0.7654

5 0618 1818 2 1GEE 1618

L L| C; L_:, £ L5
1 L Ly

Vs C) Cre= § 1

13, What &5 swilched capacitor fikter? Whar are its spplications? Diesipn a swilehed eapaeitor

izlier do malize the magniude response given belows [2+5]
ITf 4R
I dhi- aman

R,

i i i A w radfs

£ 2 ]




Table 1: /

Pote Location forButlérworth Responses

_ P
=2 . =3 =4 . =5
- a.707I0e - 1,50 - 03826834 - 0.809017. -
| £fO7071008 & |1 }G.R6603 + 05238795 . +]0.5877852
= - 1.0  |-o0e238795. - [-0300017
- o [E] 00826834 +j0.9510565
. -1.0-

Table 2+
Elemests values for doubly terminated Butterworth filter notmatized t0 haif power frequency of 1 radfs

¥ (‘) :_ ' C1==: : Cz= _--—»--_--gl

n C1 Lz . CS L4 Cﬁ
2 1414 1.414
30 2 |
4 0.7654  1.848%. 1848  0.7654
5 D618 1618 2 1.038 0.61%
n L| . {:‘-1 L; C.q L5
1 by &
J . | .
Vs L —— e g 1

Bex 1% {1

prrer@ |
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Su.!:_,recf Filter Design fEX?EM)
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St

Cundidaiet are I‘qu.]l.."ﬁd o give ﬂlen' AMSWErS 1 their own words a3 ﬁ1r a5 practicable,
Arrempt Al questions.

The figures in the margin indicaie Full i'lﬁ"arks

Assume suitable data if necessary,

L

Fhat is_the nnpc:ﬂmcc of ’\It:rmmhzancm and Denormalizaiion in filter design? Derive
elerment scabing equations. . _ f245] -

Derive the expression to caleulsie the order Oi.f' Butterworth appronimation for given

lowpass filter specifications. Caleulate the order of Butterworth fow pass filter having

foltowing specification, [5+3]

1} Passhand extends from o = 0 0 0 = 200 rad/s and the at;&nuaﬁcrn in tha passband
should not exeeed 0.1 dB.

iiy Stepbund extends from m = 2000 rad’s 1o o = e« and the attenuation in the stopband -
ghould not be less then 30 dB

What is a constznt dela}"ﬁlter? Find the transfer finction of & third order Besse! Thomson :
rssponse having consiant defay. [2+4]

. What is frequency transformation? Describe the frequency transforrnation from low pass

to band stop filter with example. - ' : 4]
Which of the fnllumng fimctions are LC dnwnn point unpedancﬂ funetion and 'wh:.»"’ [4+3]
s(57 +4) s(s” +1)s7 +9) ' '

Ty Z“_{s T A +16)
2 -
Ty SR g 2 e
2{s” +1)s" +9) (s+2)(s+4)

Alzo find the Cauer I1 realization of the valid LC driving point impedance function. .

What 15 "zero shifting by partial removal of pole"? Explain with example. Also mention
its importanee in two pott network synihésis, - [4+1]
What is transmission coefficient? What information do you get fom the transmission
cocfTicient? Desien & secomd order Botterworth low pass filter using iossless ladder with
equal femriration of 10 L.e.Ry = 14 and B2 = 182 {(Refer Tahle 1} [1+1+5]
Prew fhe circuit disgram of Tow thowmas bigual Jow pass filter and derdve Ifs tensfer
funstion. Design a sceond oxder lew pess fiter using Tew Thomas biguad eirewil having
polesat-730 + § 66144 and de gain of 2. Tee cepacdtar of value 0.014F iy your design. =]



. — 9. Design thefollowing ranafer funetion ﬁsiﬁg‘iﬁwrﬁng G- A D COOAUTACT.

-

S+ 400

S+200 .

~— Youware not atlowed 1o use inducters jo the design, -~

10, What do vom understand when the sensitivity of ¥ with tespect 10 x is equal o -37
Ferform sensitivisy analysis for Quality factor ) of the Tow Thomas kow pass filter with
respect to all the resistors and capacitors present in the circuit. [1+4]

T(e)=7

11. What is generalized impendance comverter (GECZ)? How caﬁ-}rr}u simulate the groended

incuctor in the passive fitter using GICY Explain The following circuit iz a kigh pass filter
baving half power frequency of 1 rad/s2c. Design a high pass filter having half power
frequency of 4.5 kHz by active simulation of induetors. It your final eircuit he largest o
capacitance should be 0.1 pF.

| as13F |} o.618F
It +

¥ LEIR K 05H T618 10 g"‘":

12, What is a switched cepacitor filter? What are its applications? How can you simylate o

[2+4+6] ”

E reststor nsing switched capacitor? Explain with necessary derivation. T [3+3%
Table 1: Pole Locaten for Butterworth Respoanses '

. n=2 n=3 n=4% L=35

=L FHIT1068 (.50 -0.382684 0809017
: + 07071068 | 4 O.BG603 | H 09238705 | 5877832
i T 10 09238755 | 0365817
' | 1 0.3820834 | 4 09510565

-1.0
w5k -
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... Subject: - Filter Design

Candidates sre required to give their answets in their own words as far as practicable.
Airempr AN guestions. '

The figures in the margin indicate Fall Marks,

Necessary figures and fables are attached herewith,

Assume suitable data if necessary.

The magnitude squared function of Chebyshev approximation is given as: [4+2+4]

!
C1+£°CHw)

a] Derive an expression to calculate the required order for given low pass filter

specifications.
b} Calculate the required order for foliowing low pass specifications.
G = 0.5 dB,  Ouis = 14 dB, 0w, = 1200 radfs, o, = 1800 rad/s

¢} Prove that the locus of poles of Chebyshev approximation is ellipse.
Which o the following functions are LC-driving paint impedances? Explain with reason.
; 3 # z
5+ 2037 +6ds 5 40t 4 8
Lis)=——5—2 LET——m——
87+ 348" + 233 8 + 45

Synthesize one of the realizable impedance using Cauer-I and Cawver-1I method.

i Gof

For B; = Rz = 14}, obtain a lossless ladder to realize the following wansmission
coelfiaent:

2(s% +1)
357 +ds* +35+ 2
. Draw the neat diagram of Sallen-Key low pass filter and derive the transfer function.
Design a fourth order Buttenworth flter (refer Table 1) vsing cascade of two Sallen-Key
pircuits using design-1 and design-Z respectively. Your final eircuit must have cutoff
frequency of wy = 4000 rad's and capacitances of 0.1 pF to 0.001 pF.

t{g) =

5. Define bandwidth, ttpe,, ¢m, and rell of with necessary diagram. At frequency =15 kHz

and £ = 20 kHz & filter is desipned to attenuats the input sigmal by 78 dB and %0 4B
respectively. Find the amplitnde of the output signal if the 15 kHz input has ampiitude of
500mYV.

. What is the importance of frequency transformation in filter design? Use frequency

transformation to find the bandstop filter assuming suitable lowpass prototype.

7. Diseuss single parameter and multiparameter sensitivities. Perform the sensitivity analysis

of Sallen-Key lowpass Glter,

8. What ig frequency dependent negative resistor (FDNR)? How FDINR helps us to avoid

the use of inductor in filter design? Expiain with suitable example.

9 What is switched capacitor filter and what are the limitations? Degign a switched

capacitor MOS filter to realize the magnitude response given in attached figure,

[4]

f10]

(8]

18]

(5]



1

100 1000 10000 o reds.
Use suitable clock frequency for your design.

i Table 1: :
« Pole Locations for Butterworth Responses

n=72 =3 =4 n=>5

- 07071068 -0.50 -{.3826834 - .800017

t0.7071068 + ] 0.86603 1] 0.9238795 +j 0.5877852
- L0 - 0.9238735 - L3069 7

=3 0.3826834

+ ] 0.9510565

-10

p—r

*+% The End *++

1
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w.  INSTITUTE OF ENGINEERING | Level CRH | Full Marks | 80
" . P e . I P P
Examination Control Division | Programme | BEX | PassMarks (32
2064 Shrawan Vear /Tart | 1411 | Time YT
e e Subject: FilterDesign
v v Candidates are requiced mrgiva their answets in their own words as far as practicablz.
v Antempt AN questions.
¥ Thefigures in the margin indicate Fufl Marks,
v Necessary tahle is aitached hevewith,
v Assume suitable data if necessary.
L
1. Diefine bandwidih, transition width, gmae. i, and eotl off . o]
w 2. What are the major properties of RC driving point impadance AimecHons? [4+2+3=3
4513 P48s-12
- g5+ 85+ 12 B +4s+3
Determune which of the above impedancs function is valid RC driving point impedance?
Then eealize it in Foster series and RC ladder form.
3. Explain zero shifting by partial remeval of pole with 4 suilable example. (6]
_ 4 Derive relation to esttmate the order n of inverse Chebyshev approximation. Tlse tlus
formula o estimats the order of inverse Chebyshev for fillowing specifications: [4—3+3]
e = ;= 1 4B Brin = = 16 dB ,
- e = 100G radss e = 1600 rad’s £
Detarmine the pele locations and plot i,
[ , ) I ] ) a ,
5, Starting from a sscond order all pole transfer fumction tfs) = ——° , derive Lhe
-
— constant delay sscond order filter, %]
Ao Flow can you transform given low pass fil'er into o bandpass filler? Txplain with
o axample. (5]
7. Draw the complels coeud ol Sallen Key low pass biquad fiter and denive the transter
- function. Desien third order lowpuss Buttaraorth filtar at {5 = 3 kHz using Sallen and Key
= circuit, Your final crreuld must contain practically realizabie values. Ferform gain
compensalion i¥ necessary. |G 1-5]
- & Design a lowpass filter vsing the LeapToz semulation melkod. The prototype is given in
figurs helow, aaving half-power Tequency of 1.0 radfs, [18]
[y 07354 R 1LE48 EH
= RN ——— T
+ -+
|
- V'E (\) —I183F  ——07amt 10 g Vi
T : b2
In your final design the half-power frequency is to be 1.6 ktiz, and all elements should be

1o & practical range of values.




9. Design a switched capacitor MOS filter to realize the magnitude response given hetow:

TI Triey !

ﬁ

13

w radis

1
!
1
|
]
|
i

200 400 &00 16{)
Use suitable clock frequency for vour design,
¥k

Table 1;
Poiz Locations for Butterworth Responsas

=2 =73 n—d =3

- N7 048 =03 -0 3836824 SR

= A £i086607 | +£j0.59238795 + ] 05877893 |

=14 -0 DA3ETS - f300TT

+50.3826834

+{ 09310583 |

-G

[4]
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Examination Control Division | Programme | BEX | Pasy Marks 132
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Subject i Desgn oo

¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt Al guestions.

v The figures in the margin indicare Full Murks,

v Assume switable data if necessary,

1. &) Whatare the diffcrences belwoen ideals and practical filter? Describe the concept of o
and o with diagrams. [2+2]
b} Derive element sealing equations. What is the importance of scaling? Explain. 6]

2. a) What are the properties of Butterworlth approximation? What arc its advantages and
disadvantages comparcd with other approximation methods? Explain. [2+2]

by Tind the order of Butenworth low pass flier and plot its pole-zcro locations which
satisfies the following specifications: timw = 1 dB, Oy = 12 dB, @, = 1000 rad/s, o, =

200 rad f 8 [6]
3. a) Define positive real function. What are the properties of R{ impedance tunction?
Explain. [&]
by Realize the wiven :functiuu below using faster [ method [51
Yisy= 87 + DS +5(8 +20)
s(8% + 28T +10)
4. What is zero-shifting by partial pole removal? Explain with example. i4]

5. a1 Find the relationship between transmission coefficient and reflection coefficient in case
of doubly terminated loasless two port nelwork, [4]

b1 Give the reflection coefticient, p(s) below, relaize the doubly terminated lossless two

. X - g
1t with resistances of 1 Olm each, p{S)= —————amea,
pe PLS) S + 287 + 25 +1

6. Draw the vircuil diagram of low Thomas biquad circwit and derive its transfer function.
Dwsign & second order lowpass filter using Tow Thomas biguad citcuil with
poles 20007 £ j4852.58 and a de gain of 2. In your final design, use capacitor of 0.01pF.  |4+6]

7. a) Define single parameter and multi-parameter scnsitivity, Why sensitivity analysis is

important in filter design? [2+2]
by Perform the seryitivity analvs:s of Tow Thomas Biquad circuit. [3]
8. What is Generalized Impedance Converter (GIC)? Discuss the active simulation of
grounded inductor with example. [248]
Q. What {3 switched capecitar filter? Realize the switched capacitor circwt of integrater,
ipvesting summer, tossy integrator and inverting integrator. 7]

KEE
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f81

[&]

(3]

[3i
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- 3 TRIBETUV AR UNIVERSITY [ Exam, Regular / Back 3
INSTITUTE OF ENGINEERING Lovel « | BE | Fuil Marks |80
~ Examination Control Division ; Yrogramme j BEX Pass Marks | 32
- 2067 Mangsir Year fPart |1II/ 00 - | Time 3hes.
- Sub_;ecf - Thlter Design
»  Candidates are required to give their answers in their own words as far as practicable.
_ v Atempt Al questions.
v the fiqures in the margin indicate Full Marks.
v Aysume suitable data if necessary. :
What are the pfincrtiES of RC admittance function? Delermine whether the follpwing functions are RC
admittance functions or not? . : '
A+ 3g ' &Py ;
— 1’{.!.'}: - - Y(S}Z h ] 4r4+3 Y(S}= f.i‘+|}l:..'r'+3]
Syt d 2o 2s (s+2){s+4)
Relize one of the valid RC admittance functlon using Foster paratlel and Cauer IT method.
& Draw the neat and clean circuit diagram of Tow Thomas biquad cireuit and derive the low-pass transfur
functicn, How can you obtain highpass response from Tow Thomas biquad circuit? Explain wilh
- necessary derivations. Using Tow Thomas biquad cireeit realize the following transfer function
2000 '
Tis)= =
&% A4 5008 4 1 Q00000
i Derive the expression (o estirmate the ocder (03 of Inverse Chebyshey approximation, Use this formula w
eslimate the order of Chebyshev filter for following snecifications:
— e, =060 raelfs @, =1500 rodis
e, =10 45 e, =150 &8
- 4 Define the terms: pass-band, Slup-hal:]i] half-power poinl, rolt-off, insertion-loss and insertion-gain will
necessary diagrams. --
~ 5 Whag are the properties of lossless two port network? 17 a pole is vemoved partially from given impedance
- lunilion, what is the gffect on all poles and zeros in given impedance function? Explain with sxample.
4. What are tha characteristics of active filter? Realize an active filtcr using wverling op-amp
configuration with zero at 8, poele at 4 and de pain of 2.
7. Whar is sensitivity? Compare the sensitivity of astive vs, passwa filter: Furform sepsitivity analysis af
Tow Thamas biquad lowpass filter,
T & Fullowisg circuit shows the passive lowpass [ilter having normalized baﬂd"-"ﬂdth Dresigh b lowpass feiled «..
using FONR having bandwidth of 4 kHz. i your final design a1l elements should be in practical eange.
162 LY0SEH A.5108 H 1.M5E H
- [~ AAAA———TEEES *
- +
- vi{ - —— 5! 33 T12WEF 1R V2
=y What is switched capacitor filter? How a resistor can be simularcd using switched C-ELPE'?-!'L{!I" Explain.
M0 draw the switched c;apacltor cquivalent cireuil of the Summing inverter and Mon-inverting integrator. .
*kek
N
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Subject. - Filter Design

e v Candidates are requirad ta give thair answers in their own words as far as practicable.
v driempt A questions, _

¥ The figures in the margin indicate Fall Marks,
v Necessary rables ave atiached herewith,
I

Assume suttable deta i necessan.

— 1. gl are the advantages of active filter over passive filter? Realize y bilinear translfer
functicn with zero 1 3, pole a1l ¥ and high frequeney gain of unily using inverting op-ztp
combiguratzon, [$]

;_ \_E/'f)crl‘f“ the elament scaling equaliong. What is the imporgnes of noemalizadon i fiter
design? Explain with cxample. [#]

E/#}'Jlﬂwslw thes Jolleeing ingrdanse funelion in Fesier parallel and Czoer Bl E3|

- Zic }_{usq+54sx+45

50 - 1957 4 48x
JRLCLL?E ¢ twor peet LT Jadder eoreat whick 15 denesd b fellowing impedaress: [12]
o
P,
87 R
Loy = ———— and ¥, - -
sia” + LN sz =10
~ : Lo Tellwing cirowdl iy & AiCh snler Butterworth lowpaszs filter at neormalized flegueney.
%r{:-m piven circuit obtain a nighpass filier kaving halt power fraguency ol 10 KHe using
simmulaced indactos. )
—_ _— UELEE 20 G&lEH

'[_ A_w~.:hs‘m T f!:sm*—L
L&1EF L6I8F Lizg

- x-'.ﬁ} T_ :

. \w:aw the errcwit diagram of salliple feed-back (MEH) lowpass biuguad Dter, and derive
s Lransfes funchion. Destpn e second anles Tulerworh owpass Bl having hel?
nowees froguizney ol 10 By osing WATE Biqued ziteuis. [novour Goe cicoail, the larees?
capacitancs should be G wl” [1Z2]

‘:."/f)cﬂns senstivily? What iz single parameler and mulliparamster seositivily? Why passive
(Hers are Jess sensdes than coniva filters? Explaing Paelonm seasitivity analysis of RLC
lewpass fller. | )
- -
£ Fron: @ dowlby terminzied foarth eoder Butterworlh lowpass filkor, dosign o lowpass Glier
wél‘&wing hall power leengaergy o AN rad/ve vig actave sirtiulaticer e izsct. ¢ ioTs, i
- O 9. What is awitched eapacitor fiiter® How can you sionelate 8 resistor and inverl s sipgnal
using swilched caparitor? Taplain with necessary derivations [BE
F
= Takile 1: Pole locations lor Butierworth Responss:
n=21 n=1 =4
-0 T0TI06K £ 0.7071068 | - 050+ (L6603 - 3E26R34 £ D92IBTYS
- - - LU Ll 2] WL AR | UL ) LIRS s
-1.0 - (L9285 £ 3 L3B26834
Al
. Table.2: Cleme=nts of 4" order Butierworth lowpass Iadder citeuit

=
A1
fe!

R, =10 JLi-07654H [Ci=1848F [1;=1848H | Ca=0T654F .
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Subject: - Filter Design

v Candidatey are required to give their answers in their awn words as far as practicable.
v Antempt Al questions.

v' The figures in the margin indicate Full Marks.

v dsswme suitable data if necessary.

What is scaling in filter design? Why is it necessary? Derive the expression o deterrnine the new  [8]
value of cirquit elements while applying magnitude and frequency scaling.

Detive an expression to caleulate the required order for given low pass sperifications using [12]
mverse Chebyshev approximation. Usimg yowr expression calculate the order of inverse
Cheb}shav fiiter for following specifications:

== 0.5 dB, . Cmin = 15 4B
= 1000 rads, o, = 2000 rad/s
Also shew pole, zero locations. )
Which of the following functions are LC driving point impedance function and why? Explain. (8]
s +205% + 64 - §' 4205 + 6ds ' '
Z(8) = and Z,(§)=s —— 5
/() & 4345 + 2255 (s) +108* +9

Pick one of the valid LC impedance and synﬂ‘leslzr. it in foster parallet form.

What i3 the importance of frequency transformation in filter design? How bandsmp ﬂlter can be 8]

ohtained fmm suitable low pass prototype? Explain.

TDesign an  active filter to realize the bilinear transfer fum‘:tion with zeto at 1kliz, pole at J2kHz [g]
and high frequency gain of 20dB.
Draw the neat and clean diagram of Tow-Thomas lowpass biguad filter, and derive the transfer [{2

function. Design a fow pass filter using Tow-Thomas biquad which has poles at 450893 .03
and de gain of 1.5, Your final cireuit should contain practically realizable elements.

Define sensitivity, and explain the importance of sensitivity analysis in filter design. Perform  {g]
Sﬂn';:hwt}f analysis of Tow Thomas lowpass biquad fiiter.

What is Frequency Dependent Negative Resistor? How can it be used to avold use Df mducmr o 18]
filter circuit? Explain with suitable example.

What is switched capacitor filter? Design a switched capacttor filter to realize the transfer [B]
function:

Ty = (5 200)(s +800)
{5+ 4007°
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Subject: - Filter Design

¥ Candidates are required to give their answers in their own words as far as practicabie.

v Attempt All questions.

v

The figures in the mavgin indicate Fall Marks.

v Assume suitable data if necessary.

The magnitude squa:ed function of Butterworth filter is given as: {(S5+3+3-4+6) [20]

|T{J]....

a

b.

e
d.

2.

w f mu)z
Deerive an expression to calculate the required order for given low paés filter specifications.
Using this expression catculate the required order for following low pass specifications.
Cwax = L dB, Ctmip = 10 dB g = 1000 rad’s tos = 2000 radds
Calculate half power frequency. :
Plot pule-lzem location and deterrmine the transfer function.
Realize the transfer function using Sallen-Kev citcuit.

Find an LC ladder to realize the following impedances simultaneously. (1]
s . K 5 .
T 1T s 4 10)

To obrain higher order active filiers in filter design, instead of using cascaded biguads, why is it [10]
necessary to simulate LC ladder eircuits? Explain lea.pfmg simulation of LC ladders with suitable

exampie.

Detine passband, stopband and trnsition band with necessary diagram. A wide-band input signal [g)
of amplitude 100 mV is applied to the filter. In the stopband, the signal components at output of

filter muzst be no larger than 50 pV. Determine the required stopband attenuation o of the filier in
dBI .

What is positive real funcrion? Discuss the properties of LC driving point impedance function {g§]
with suitable example.

Compare active flter with passive filter. Design an active filter using non-inverting op-amp [3]
configuration with following transfer function:

i+ 8

r'sy=——

2+ 2

Draw the neat and clean diagram of muitiple feedback (MFB) lowpass biquad circuit and derive 8]
the twmsier function. Design a MFB biquad for the following wansfer fupciion:

T(5) = —r—

1
s+ 125 +1

Define sensittvity. What is its importance in filter design? Compute the sensitivity expression for 8]
cuteff frequency and quality facter of RLC lowpass filter.
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Subject. - Filter Design -

Candidates are required to give their answers in ﬂ'lElr own-words as far as practicable.
Attempt A guestions, '
Tha fioures in the marein indicate Full Marks.

Assume suitable data if necaszary.

Derive the relation to caleulate the order.n of low-pass Rutterworth approxitnation. Using this

forrmmla calewlate the order L following lew-pass specilications: [4+3+3+7]
U = G = 1 AR : g == 12 4B
i, = 10 rad/s _ “ipg = 200K Tadi's

Also deterimine transfer function and plot pole locations.

Draw the.complete circuit of Tow Thomas biguad low-pass filter and derive its transfer [unction,
Using this circuit realize the second order low pags filer with poles —2000 * J3rﬂ-ﬁ4 102 and de

pain of 2.5, In your Gnal cireuil capacitor should be ¢.01 WF. - [0+
Which of the following functioms are: LT dnwng puint impedance funu;:tiu:rn and why? [4+3+3]
5 3
+ + Hd + 85 4 8 g +i35 & dds +32
Z)(8) 54 2032 sy Zy(s) = E—S_, and Zy(sy & =
50 4-3ds7 -+ 225 s +ds 857 +12s

|
Fick ome ol the valid LC impedance and synthesize it n foster patailel, a3 well as 1O ladder Lonn,

What are the propertics ol lossless two-port networks? How zeroes of tiansmission can be

realired in two port network?, Show with soitable example. ' : [3+5]
The following cireuit is a fifth order Chebyshev lowpass filter with 2 6.5 dD npplc nurmahmd 50
that the 3-dB bandwidih 1s 1.0 rad's. " . . . [8]
101 17058 H 25408 14 17058 H
ITAEN CEES T ———
W5 () DTS F S 1226 F ng Va
- | -

Rea]m: this using FDNR. such that the hall pewser bandwidth is 1432.5 Hz. Your final cirvuit
should contain practically reafizable elemenls. .

What are the chavacteristics of ideal (ilter? Compare the charaeteristics of ideal filier with that of

practical filter. = (6}
What do you mean by [requency transformation? Why it s necessary? Explain with example. i)
What are the properties of Bessel Thomson responsc? How can you design gonstant delay filter? (6]
Why qenmtwlty analysis is important in filler design’? Show how changes n cach capacitors C;
afftet the filer parameters wo and Q in Tow Thomas biquad circuit. _ [£]
What is switched capacitor filicr, and whege it is used? How imverting lossy integrators anid non-
inverling van be realized using switched capacitor? . . |6]
. REE '
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-  Subject: - Filter Design L

¥ Candidates are required to give their answers in their own words as far as practicable.
- v Arrempr Al guestions.

¥ The flguras in the margin indicare Fall Marks.

¥ Assume suitable data if necessary.

L. Derive element scaling equations. Explain the importance of scaling in filter design.
— 2. Ddscuss the propertics of positive real fimetion with suitable examples.
3. Determine whether the following functions are RC driving point admittance fimetions or ntot,
state with reason.

ey ETNEHA) e 30 +ﬁl](3+4}
g5 +2) {5+3Ks+6)
- Pick one of the valid RC admittance function and realize it in paralie]l Foster form, as well as
R.C ladder form. _
4. Synthesize the twWo port network whose parameters are defined as:
— 2. o .
n:.#, aﬂd zﬂ=K 33-4
s{s* +2} _ (5" +2)
= 3. Compare Buttcm'ﬂnh approximation with imverse Chebyshev approximation,
. Derve the exprcssmn to calculate the order (n) of Butterworth appmmmatmn. And using
— this cxpression, calculate the order of Butterworth filter for following low pass
specifications: _
Ky =, =1 dB @, =a,=2 dB
- m, =000 radis @, =2000 radis
Show the poie locations, and determine the transfer function, )
- 7. Derive the transfer function of Tow Thomas iquad circuit (lowpass). Then design a second
order lowpass filter using Tow Thomas biquad with poles — 4060 4 j 9165.1514 and a de
_ gain of 2. In your Gnal citcuit capacitor valus should be within 0.1 uF to 0001 pF.
5. Define sensitivity. Perform the semsitivity analysis of Tow Thomas biquad lowpass filter,
% What is switched capacitor fher? How car you realize summing integrator and lossy
- integrator using switched capacitor? Explain with necessary diagrams.
10. The following circuit is the lowpass filter having half power bandwidth of 1.0 rad’s.
- 10 1.7058 H 25418 H 1.7058 H
; 8 LIEEIL
+ +
- .Y ——1xeF " —12296F mg‘"’z
- Realize abaove filter using FONR, such that the haif power bandwidth i3 5 kBHz Your final

¢ireudt should comtain practically realizable values,

[6]
[6]
[10]

(8]

f6i
[12]

[10]
(81
6]

[8]




]

/,,.

in switched capacitor filter? Explain with 2 suitabie example.

¢} Define single parameier sensitivity. Why sensitivity analysis is necessary?

*x¥
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Subjeci. - Filter Design o -
v Candidates are required to give their answers in their cwn words as far as practicable.
¥ Anempr Al questions.
¥ The figures in the margin indicate Fudl Marks.
¥ Assume suitable dma if necessary.
1. a} Define half-power point, bandwidths roll- aﬂ’ pass-band and stop-band w1th necessary
diagrams. [3]
b} What are the properiies of lossless driving poini impedance functiun? Explain with
examples. ] (€]
2. a} Identify the following driving point impedance., Then synthesize using Foster series
and foster paraliel method. - . (8]
' 5 3
g’ +6s” +8s .
ym~—F———
© s +45+3
t) Express impedance parameters in terms of admittance pararneters. (5]
3. a} Distinguish between Butterworth approximation and Elliptic approximation. 5]
b) Derive the expression to estimate the order (n) of Inverse Chebyshev approximation,
Tige thizs formula to extimatz the order of Inverse Chebyshewv for follu}un ng
specifications: [12]
wp = 1000 rad’s gy = 1300 radfs
Ctmex = G = 0.5 dB Clemin = s = 22 dB
Determine the pole locations and transfer function.
4. ay Design a second order lowpass filter using Tow Thomas biquad circuit with poles
-2000 =j 4582.58 and a dc gain of 2. In your final desipn capacitor value should be
.01uF. (8]
by What is leapfrog simulation of passive filter? Explain with a suitable example. 2
5. a) Realize the following pessive filter be active simulation pf grounded inductors. [}
'l GIEF |‘t 1151‘& F
b 5
0.618 H 0618 H 1ﬂ§‘-’:
Use frequency sealing factor k= 2000 and also perform the magnitude scaling to get
practically realizable element values in your final eircuit.
b) What is switched capacitor filter? What is significance of MOS switching frequency '{3] '
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Subject. -F ilter Design

Candidates are required to give their answers in their own words as far as practicable.
Aitempt All quesiions. '

The figures in the margin indicate Fulf Marks.

Assume suitable data If necessary.

SNENENES

—

a}/Efstinguish between magnitnde scaling and [requency scaling? What is the
significance of scaling in filter design?

¥ Show the difference between LC and BC doving poinl impedance [unclion with
exanples?
2 zyldentif}’ the following driving point impedance. Then synthesize using Cauer [ and

st +40s? +144

5 +16s

Cauer il method, Z(s) =

J Derive the expressions to calculate admittance parameters in tenns of impedance
parameters. '

i. a)/How can you design a constant delay filier? Explain.

b) Derive the expression o calculate the order (n) of Chebyshev approximation. And
using this formula. calculate the order of Chebyshev filter for following lowpass

A specilicotions: :
oy = | radfs . ;= 1.8 rad/s
1:|:-|1'|_|]x = up - 0-5 dB E‘-n.in = {I-! = ED dB
Show pole locations and detenmine the transter function,

4, Desipn a third order lowpass Butterworth (Refer table 1) filler using Sallen-Key

biquad with (g = 3000 rad/s. Pertorm gain compensation if necessary, Chaoge the
capacitor values between 0.1 pF to G.001 pF.

- byt Define peneralized impedance converter. Explain the active simulation of grounded
inductor in filter desipn.

5. a) Realize the following lowpass filier using TDNR (frequency dependent negative

resistor).
10 0.7654 H " 18485 H
R e
. MWW | .
v () ' T LB4RS F “T T 076S4F 10 g V2
— : "}“ -

]

B e e e R L P L T T

[P

6]

[6]

[8]

[5]
[&]

{11

[10}
{8l
(%]

5“&



Given passive filter is designed at normalized frequency. So perform frequency
- scal_ing to make @y = 1000 and finally youwr circuit should contain practically
reabizable values, SRR Lt

b) Design a switched capacitor filter to realize the magnitude response given befow.
-

¢ - 10° 10 10° ondis
Use suilable MOS switching frequency,
Tuobhle 1:
Pole Localions for Butterworth Responses
=1 m=3 =g A=5 n=#
- Q. 7071068 - 0.5 - [.A326334 -0.B0%I1Y -0,258819
+j0.7071068  +j 0.86603 £j092ILI9S  1]0.5877852 400659258
-1.0 - O2I8TIS - 0305057 - AT 0
&j 03826034 =} 0.5510885 £ 0.70T1068
' -1.0 - 16559258
+j 02588190
Eokd

R Ik Lkt

[10]

b e Fg..
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'Suil_}ecr' - Filter Iihesiﬂn

Candidates are required to give theiranswers in their own wards as far a pram».ah’lﬂ
Atfempt A8 questions. .

The figures in the margin indicate Pull H’wﬂ
Necessary tables are attached herewith
Assume .im'mhfe dettor if mecessary,

*,"\R‘\f\

1.3 Dshngmsh among the tervs: o off ﬂequencv mc} half-mwcrpﬂmt L h centre

Irequency (m,} clearly wath neat diagrams. - {1+1-1]
by For the given circuit below, find transfer. fun-..ttr_m T3} Aisn plnt the magmtudﬂ and
phase response mdica'mg the 1ﬂc:at10n of pirles and zeros. ' [2+2+2+1}
' Rl _L
: : &
B v
o
}-ﬂ'
What are Ihr: pmperhes ﬂfLC circuit? Show that Z{5} is the rafio nfihc aven by odd
" function of 0dd by even funciion in LC gircwit, R £ |
by Find the expression for E—paramﬂter: in terma of Y—para:m:tm"’ Whit do vou mean '
by residue condition? Explain. - L [5-3) .
1 a) Rﬁ&h:ﬂ the following ﬁmcunn using Cauer-1 and Caugr-1I rm:l:hod REERY
45% + 16512 |
F(S) = —pom
_ 5T +85+12 : . :
‘i) Explain Chﬂh’k’shﬁw appmumﬂmn fnr low pass filter and -:lenw exprcssmn for ﬂ'iﬂ _
m'dcrr of fitter ¢n). . [10]
1. &) Define single parameter and rrIIJihp.‘lram:ﬁ:r sensulunps" What is its mg:mﬁcam.e in :
filter design Also, explain, what do you meun by gain aflocation? [2+2+2+2] -~
- b) Design a 4* order lowpass filter, implementsd b}* using active lt.':apfmg mcthod with
the half power point, bmng 26000 rad’sec., : _ [14}
3.oa) For the asympitotic bode plot shown in figure below, find T(5) md realize it by using .
smtched capamtar MOS ﬁttizr Chenge re:-smabh clock quumu} of }uur oV, (ia]
dB 4 Wﬂll _

£} What 1s Antumou {HC‘?' 'Fmd txprcssmn fm‘ 2y and raxp‘lam how :fou nan mmulatﬂ
ﬂcanng mdmtur usmg GIC. : : [IT"- }
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: Subject: - Filter Design *
v C.uuﬁd.ﬂ::ﬂfrmrzdmgﬁeﬂmﬂmswmmlheﬁmmwurdsuEl:l.-:p'm:umbk:
= ¥ Aot AL e oy
' ¢ The figires i the rurpet indieate Fell Marks, ,
+  Necrprgry fipur et are amioched Aerenith,
_ v Asmene psehle deimfnscarsoy.
I 1) What da you mean by inscrbon loss? Compare active and passrve Bhier. Whal are the basis of their
:dam‘m? Whien do you prefer? (ive frasoms, [1+4+1]
- x| !"n-: S arrud shermn figure below, detenne the bauler Gmthem, !.hnw' pole- tetn loestions )
“ and phot magids and phas-e TS pOnss. |212+4j
. R
— o o+
V2 ‘ ST
[ .:lr-"..'.
. ".: ,
v - ' \
I w) Define FILF. What are the properties of PRET What is its sigrifieance? Discuss, ' 14341
- by Reafiee the piven hanetion Z¢5) using Cauer-] and Caner-J) method, where S a4
H 5 yned
o 1 1168
- +457 43 i -
' ¥ a0 Defrw dos-less two port netwona, Explam i mopeties. What do you mean by povate and
. o trrormumon poles? [142+2]
- b) A voitage of 200 < 0° V is applisd ¢ terminal pair — § with lrminal pair - 2 opsn, senults in
cumrenl |y = 20 < 0% A and Va3 = 50 < 0° The same voliage 1 epplizd to teonrinal patr — 2, with
teremal pair - § opem, resifts in Ty = 40 € 0° and YV = B < 00 () Find impedance matrio, £i) the ' -
- lsop aquaben far tns neterork and 163) what watl be the voltage across 1 2007 renistor sonnectsd -
aomas lermrd par = 3 i0a 108 < 0% voll soures i3 coammeeled sctos toemiival pay - 1 {412+2)
4 3} Chscuss Chelvshev approsomation in Bl dempn Make comparsen boween Butterworh,
- Cheimyahey, Inverse Chebyshey and elliptic fller with nosl diagrems, [3+3]
bl Desen second oder Buttsrerorth flter using Sallen key biguad and perfomm eait ailewacon if
nessd, Ulse o, = 20008 rac's and © » 0 1 2F to calevlate other comppmeont vatoss [#Y°
3 &) Why fiter element sensitivity is mporant in Glter desipn. Dhisenss mnels. p?:.‘lr:l1"1-"r and Mieo. .
pArEmLer sensicvitias n detail, {7+4]
— M Devgn switchad capaciter MOS filter which satisfias the given magrmiudas reeiss o Bede pict
You an choose reasciable dock Tequency of your awe, 12]
_ . Gain ¢ {Tewy]
i dB
0 - T
— ‘ R“
) .
-\ ~-20d0 - .
. 6, Design & Busterwonth fvth order lowpasy At mﬂl imll‘pnm: Fetueney of tﬂh}{a The filter must
.__-"., be inpiement in 'lr;apfmg an:.i:w: ﬁll:r [17]
_.\}‘ - - rr" .
e, - LY -

LT e ek e e e
C

[EERI Y LAEL N
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N S’ubjﬂd' - Filter Design L F By
‘r" Candidates are required to give their answers in their own words a far as practmablc qo
S| stempr AU guesfions, o T -|
f" The figures in the margin indicate Full .‘Hm‘h s !
ael]
v dssae prissine data if necessory. . )
. - - —|! -
.. 4) Discuss the Huilclwmm approximation n filter design. J_}dIerenlmlc bﬁtwcm -'ji":' : 2
Butterworth and Chebyshev approsimations. : =
G} Tha fullumu}_‘g gpecifications are given for a Buterworth low-pass {ilfer, ) '
oy =1 4B, ag =25 dB mdw—=l.:1' ot
: p Lo o
Dcrerrmm [ ' ) _
1} lhe flter order which is n.quu ¢d 19 meet the abuvu speeifications. | :
uj the half—puwerirﬁtluency - - 4 )
R Discurs 111.'. need and importance of Glter design in the ekl of clectionicy - - -
angincering. 5] A ’,
Iy Dafferentiate bewween an il Lrieh-weat] rospronse wnl rraciical responses. (5] . _
c) Deline the following torms: h.*.]l.qzuw:r pedit, band widldy goin and alienuation. e I'.
"3, a) Draw a near cirewir disgram of o Tow-Thomas Biguad ¢ireuir 'F;q:flain the ~ .- B _
function of ¢ach of the three inpevisut bloeks in the circuit. Drurlyve the transfer S B
hml:.nuu of vacly of the blocks asw I:El #s lhe overall transii:*" ﬁml:tmn _ (2+3+5] 50
) Discuss Dievign 1l mneihod, in f\a.iiu.-m l‘rlqu:td de :=J1_.,,r1 -~ [6] -
doa) Whar is P-R [unction? Why o luacrion mt:d lo be PR fwicton? Explain witha 0
stitable example. » [3+4] % -
b) Given F (s) is the driving pobn adntiganes function of sn LC nstwoek. Synthesizs o
Lhe Funciion : - 16]
: . ]
F(s} = 4(5+1‘J{q+3) ? | .- " ?
T TTT) ' -
) Expiaitt propertiss of iy NIk Ilu"-x'n;'rL [3] -‘:
“30 g Explain why Leapliog sinulaticn o pusstve 111[ TS Ih:r.dl.d, use o suitable ’ .
cranplie 1o duprort your el i Wi, ' {5} -
) What  Genwralized Impedanve Comverter? Discuss the actéve simulation of
,_Iﬂuxulrc_d inductor in fillcr. desis. _ 13} m
v} Discuss the eporation of a swiched vapaciier filter. Explaiin its applicalion. [5}
o
o '
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Attempl M questions.

-— " The figures in the moargin indicate Full Morks.
- 1. a) Defina half-power pomt and ananumnn Hxplain how can you deflne filier tvpea from
attenation curve? {3+3]
b) Plot the magnitude and phase responses for given R-C fikter circuit. Show the location of
- mitles anad zerom tnos-planc and justily your plols. [8]
. Ry _
- Wi L. 77
T Ty
v, Ze, A
e
—
“ 2. 1) Define P-R funciion and expiain ita importancs i realization of a network, 1]
by The driving point impedance of an one port L-C network i Z{s). Synthesize the driving
noint impedance in First Cauer form. 18]
. 1 4
D Zig)= _.__.?.E__:....l__..
: '+ B+ 9
¢) Discuss the properties of lossless two port network | - [4]
- 3. a) Discuﬁs Chebyshev approzimanion in filier design. Differentiate between Chebyshev and
inverae-Chebyshev approximations. [3+3]
_ Iy Discuss Bessel-Thorason method of conscant delay filler d:sign. _ 16}
4. a) What i3 Gain Enhancesent? Explau: why il is neeessary in Sallm-Kt}r active filter
— deaign? [2+41 I
b) What is RC-CR transformsation”? Show that a low pass Sallen-Key active filter will be :
high-pass filter if RC-CR transformation is applied in low-pass Sailcn-Key. 3+4]
&) Design a4 MFB biguad to mect following specification: G=4, by = L3, and by = 1 el
b o .:"".aj What 15 Frequency Dependent Negative Reyistance? Explain how FIDNR can replace the
y uctor in filter circuit? [2+4]
;?-; - ﬂ} Explaix active simulation of passive filter nsing §eapfiog method. [&]
. What is 2 awitched capacitor filter and what are the limitations of this kind? Expldin in _
; ' !,lldﬂtall witlt a suitable exampie. [2+4] :
e LU =

: " »
'.';N""‘ﬂcnﬁwi ]ii, . . . . A T
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* Candidates are required to give their anawers in theic own words as far as practicable.
w  Attempt ALL questions.

» The figures in the right margin indicate fifl marks.

* Necessary fignres and tables are attached herewith.

1.(a)
{t}

2.(a)

()

()
3._{a}

(b)

44[:1}!.

(b)

5.(2)

{b}

Define half-power point, bandwidth, skirt, and roll-6ff

Plot the magnitnde and phase responses for given R-C filter circuit. Fustify the plots with

the help of locatons of poles and zeros in s-plane,
(See Fig.-1)

Discuss the basic techniques of synthesls of a given P-R function in detait.

(8)

(%)

{6

Given #fs) is the driving point admittanes [wnction of a R-L neciwork. Synlhe siz:: (e

funstion.
: s+ TN+ Y
() = {5+ 23+ 6)

Find Y-parameters of ghven network interms of Z-parameters.

Discuss Inverse-Chebyshev approximation in filter desigm. Differentiate between

Chebyshey and Inverse-Chebyshew approximations.
The following specification are given for a Chebyshev low-pass filter :
)
— =15
i, |
Oy = &, = 1dB
an;. =g, = 22dR

3 7 the halfepower freqnency -
ih: nctwork flmchun -

rult-parameicr sensitivities in detail

(5)

(3}

. (6)

e the ﬁhﬂ mdcr which is re:quu'cd tﬂ m::t thc abm’e upem.ﬁcaunn '

(10}

Why [ llnr nlmm:nt m::mlmm:ﬂ in :mpm'tnht i 1illcr donign 7 THscuoas ﬁLn]_ﬂ_E."pﬂTﬂJlIGICI aind

(8)

What is Generalized Impadance Converter 7 Dis¢itss the active simulation of prounded

inductor in filter design.

What is Leapfrog simulation of a passive filter and why it is necdcd 7 Esplain in detail with

a suitable example.

Design a switched capacitor filter which satisfies the given magnitude responss in
Bode-plot. Choose the suitable MOS switching {fequency in your design.
(See Fig.-2)

(8)

(8)

®



