
23 '|RIBHUVAN UNIVERSITY

iNSTITUTE OF' ENGIN EERING

Examination Control Division
2072 Chaitra

Exam. Itegular
Level BE Full Marks

Programme BEX Pass Marks
Year / Part IV/I Time

80

32

3 hrs.

- Telecommunicatio n {EX7 0 3)

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

^/Explain 
digital switching system. Mention- functions of switching system in

telecommunication.

, {tirrthe types of transmission media. Briefly explain four-wire kansmission system and
"/ operation of hybrid. [2+6]

is multiplexing? Why pulse stuffing is needed? Explain TDM of analog and digital
and then show complete TDM PCM system rvithdata rates. t2+2+41

What is multistage switching? Describe the STS switching with neat diagram and its
blocking probabilities. [2+61

*5. What are the basic switching functions? Calculate and draw, how many cross points arer / formd in three stage switching system, where as 3 stage, anay of 4 input lines and 4
second stages array.

@ Y:_.signaling 
is important in telecornmunication system? Briefly explain SS7 protocol

7,, What are the formulas used in telecommunication traffic engineering decision tree?

Describe the blocking formulas uses in finites sources.

@I*t is pure loss system? Describe the teletraffic Binomial model.

;/ fixthe regulationo-f Nepal Telecommunications Authority. What are the basic charging- plan needs for Telecommunication Company?

31. Write short notes on:

a) ADSL
b) ISDN

,f*tf

12+61

t8l

3

[3+5]

[4+4]

[2+61

14+41

l2x4l
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23 TRIBHWA}.ITJNTVERSMY

INSTITUTE OF ENGINEERING

Examination Control Division
207l Chaitra

Exam. I{r:gtrl:rr'
Level BE FulIMarks 80

Programme BEX Pass Ilfiarks t:2

Year/Part w/I Time 3 hrs.

@

@
I

@

@

@

@

{ Candidates are required to give &eir answers in their own words as far as practicable.
{ AttemptAUquesfions.
{ Thefigpres inthe margin indicate Full Maihs.
y' Assume suitoble data ifnecessary.

l+ With a neat sketch of technical stnrcture of a telephone office, explain the distibution
plant.

Z.t Wfrat is the difference betw'een two and four wire commrurication? Describe the four wire

tt0I

communication. 14+67

t10land contrast arnong various multiplexing techniques used in telecommunication.

v+What are principles of digrtal exchange? Describe non blocking switches with 3 stages

swirchingmatrix. [4+6J

is signaling in communication system? Explain its forms and types in case of
network. lr0I

goup of 25 servers carry traffic of 5E. If the average duration of a call is 4 minutes,
determine the number of calls put through by a single server and group as a whole in I
hour. lr0I

Union (ITII).

@ VWmtare the ISDN service connectious? Explain.

@ 3ffxplain the purpose, duties and responsibilities of Intemational Telecommunication

[10]
***



25 TRIBHUVAN TJMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. Itegular
Level BE F'ulI Marks 80

Programme BEX Pass Marks 32

Year / Part t\r/I Time 3 hrs.

S ubj ect : - Telecommunication (8X703)

,/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questtons.
,/ The/igures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

l. Explain the role of Logic or digital electronics in upgrading the electromechanical
switching system into digital switching system. t7l

2. Describe briefly the advantages of fiber optic cable over the copper cable. Advise suitable

4pplication of both the media. [4+3]

3. Explain FDM hierarchy. Describe T carrier system showing the frame structure of Tl
level and different multiplexing levels with data rates. [3+5]

4. What are the drawbacks of ST and TS switch and how are they solved by STS switch?
Explain. t2+2+41

5. What is the advantage of common channel signaling system #7 (SS7)? Explain its
working principle. [2+5]

6. A public call office (pco) is installed in a busy part of a town. 300 persons use the booth
everyday. The average holding time for a call is 5 minutes. There is a suggestion from the
public that another pco is required in the same locality as the waiting times are unduly
long. Analysis the situation using MA{/l queue and determine if the suggestion deserver

t5Iserious consideration.

7. Describe the role of Nepal Telecommunication Authority (NTA) for the development of
telecommunication sector in Nepal. t4I

8. Define traffic intensity in telecommunication. Describe the measurement of raffic
intensity in terms of CCS, CM and CS. [3+5]

g. What are the advantage and disadvantage of DTMF telephone set? Explain. t8]

10. Write short notes on: (any two) [9+9]

i) IP Telephone System
ii) DSL and ADSL
iii) rsDN

:k**
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INSTITUTE OF ENGINEERING
_--- - E:r*mfu atisr- es nfrot ".Bivis io n

2070 Ashad

( Exam.
Full Marlcs..-
PasC lVIarIa

Level
-:-:---Pro-gfihmme

BE

BEX

Year /P*t rViI Time

- Telecommunication @nA3)

/ Candidates are required to give their answers in their own words as far as practicable.
{, {enpt All questions.

'/ Thefigures in the mrgtn tndicate FuIl Marls.{ Assume suitable data if necessary.

1. What is telephone exchange? Describe the major types if telephone exchanges in brief.

2. Define subscribe loop. Explain the subscribe loop system showing cable hierarchy for
subscriber loops.

3. Explain the European TDM system used in telecommunication system

4. Explain the working principle of a Digital Telephone Exchange.

5. What Time (T) switchused indigital telephone exchange.

6. Explain the major building blocks or parts used in SS7 network. Show the differeat links
used in SS7 networt also.

7. Explain the major tasks and goals of traffic engineering in telecommunication along with
different tlpes ofbusyhoq defined by CCITT in its recommendation E.600.

8. A group of 30 servers carry trafEc of 15E. If the average duration of a call is 3 ,rninutes,
determine the number of calls put through by a single seryer and group as a whole in I
horu.

9. Describe the charging plan used in a telephone network.

10. Write short notes on:
a) Nepal Tele Commtrnications Authority (NTA)
b) IP lelephony or IP switching or VoIP (voice over internet protocol)
c) DSL (Digital Subscriber Line)

[3+4]

[1+s]

t7l

110l

tsI

[s+3]

[3+3]

t5l

[4]

14)
u21
t6l

*{. *

P.2



Exam.
Level

,frI 
ITrr l Fart

'-' -l---+r--- --

,,/..i'

25 TRIBHUVA}I T'NIVERSIry_ 
INSTITUTE OF ENGINEERIhIG

- "-- - - ---- -fr-xamination Control Divfbion
2059 Chaifra

-T
,/ Candidates are required to give their answers in their- own words as far as practicable.
{ Attempt All quesitions.

'f The frSures in the margin indicate Futl Marks.
{ Assume suitable data if necessary.

'!

1. ExplaintheevolutionofTelecommunication 
:

2. Exp-lain the followings in case of telecommunications:

a) Transmission of radio signal in twisted pair and soaldal cable

b) The role of characteristic impedance in the flow of radio signal from oue equipment to
another equipment

c) The role of Hybird tansformer or circuit

3. Explain the working principle of TDM. Describe T1 carier system-ghowing the frarne
sbrrctre and different multiplexing le.vels.

4. Describe the different configurations of a dual processor architecture used in a digitat or

5. What do you mean by S (space) and T (time) switcbgs? Show that 3-stage SilS or TST
network can minirnize the switching problems associated with 2-stage ST or TS network
with their working models.

6. What is common channel signaling? Explain the working principle of signating system 7
(ss7).

7. In case of telecommunications explain:

a) The role of taffrc engineering

b) Two methods of calculating tralfic intensity

8. Write the guidelines for tansmission plan defined by CCITT in its recommendation Q.40.
g. What is flow control in data communication network? Explain.

10. Describe the basic services in ISDN with its architecture.

11. Explainthe operation of ADSL showing modem connection and its topology.

*+*

rRtL-l

12)

121

l2l

[2+s]

t6l

12+6J

[2+6]

tel

t6l

t4l

t4l

[4+4]

t6l

)

P.1
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35 TRIBHUVAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Division.

Exam. Resular/ Back.
Level BE f,'ull Marks 80

Programme BEX Pass Marks 32

Year / Part ry/II Time 3 hrs.

Subject: - Telecommunication (8G77 2En

./ Candidates are required to give their answers in their own words as far as practicable.
/ AttenptAll questions.
r' The /igures in the margtn indicate Full Marks.
{ Assume suitable data if necessary.

l. What is a telecomrnunication? Keeping in view with the evolution of
telecommunications, explain 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. Justiff, why TST switch and why not TS or ST switch are

used in digital switching system? [6+6]

3. With a block diagram explain the working principle of a Digital Telephone Exchange. tl21
4. What is a communication protocol and why is it required in data communication?

u21Explain.

5. What is an Ethemet? Keeping in view of CSMA and CSMA/CD explain its working
principle. [2+10]

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

a) Switching techniques in data communication
b) Telephone Traffic Engineering
c) Routing Algorithm in data communication

+**



25 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Chaitra

Exnm. I(cgu la r'

Level BE X'ull Marks 80

Programme BEX Pass Marks 32

Year / Part ry/r Time 3 hrs.

S ubiect : - Telecommunication (8X703)

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

l. Explain the evolution of Telecommunication.

2. Explain the followings in case oftelecommunications:

a) Transmission of radio signal in twisted pair and coaxial cable

b) The role of characteristic impedance in the flow of radio signal from one equipment to
another equipment

c) The role of Hybird transformer or circuit

3. Explain the working principle of TDM. Describe Tl carrier system showing the frame
structure and different multiplexing levels.

4. Describe the different configurations of a dual processor architecture used in a digital or
SPC exchange.

5. What do you mean by S (space) and T (ime) switches? Show that 3-stage STS or TST
network can minimize the switching problems associated with 2-stage ST or TS network
with their working models.

6. What is common channel signaling? Explain the working principle of signaling system 7
(ss7).

7. In case of telecommunications explain:

a) The role of raffic engineering

b) Two methods of calculating traffic intensity.

8. Write the guidelines for transmission plan defined by CCITT in its recommendation Q.40.

9. What is flow control in data communication network? Explain.

10. Describe the basic services in ISDN with its mchitecture.

11. Explain the operation of ADSL showing modem connection and its topology.

**!t

t8I

t21

121

tzl

12+sl

12+61

[2+61

t6l

tel

t6I

t4l

t4I

14+41

t6l

)



35 TRIBHUVAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

.1
1

Subj ect : - Telecommunications

/ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.
/ Thefigures in the ma.rgin indicate Full Marks.y' Assume suitable datd if necessary.

1. F,xplain the working principle of time switch and space switch used in digital telephone
exchange. What are their drawbacks and how are they solved? Explain. [5+5+4]

2. What are the advaritages of DTMF telephone set over conventional pulse dialing
telephone set? Explain the design features considered in DTM telephone set. [4+12)

3. Draw a neat diagram of an internet structure and explain the role of repeater, bridge,
router and gateway. [4+10]

4. What is communication protocol? Explain the OSI architecture used in data

communication. t2+14)

5. Write notes on: (any two) tl0+l0l
a) IBM Ring LAN
b) Traffic Engineering
c) ISDN

***

Exam. Resular / Back
Level BE Full Marks 80

Programme BEX Pass Mrrks 32

Year / Part IV/II Time 3 hrs.



25 TRIBHWANT'NIVBRSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 ltagh

Exem- IRIitr}!]TTrtTt
Level BE FunMerkc m
Programme BE)( PassMerkc 32

Year/Part rv/tr fiD€ 3 ks.

S abj ea : - Teleconrmunicatioos

r' Candidates ale required to give their answers in their own wo,rds as fan as practicable.
r' Attenpt All questiow.
{ Thefigures in the matgin indicate fo[@g;I ,,lsswne suitable data if necessary.

l. E:cplain the importance of.trafrc engineering md its rmit in telecommunication ' tl21
2. Why line coding is required before the PCM "ipals to be comected to thc digital line?

Justi8, that Unipolar Non Rettrm to 7-qo (NRZ), Refim.to Taro (RZ) and bipolu
Altemate Mart< Inversion (AIvII) codes can not be used in line coding. l4+l2l

3. What is space su,itch? IIow does it work? Desfiibe the working principle md drawbacks
of two stage Space-Time switch. fuid also explain to solve the drawbacks proble,m- t2+6{6+6]

4. What is communication protocol and why is it requird in data commrmication? Explain [I+.11]

5. Write short notes on my two of the following: ' tlGflOI
q) Digital Telephone Excbange
b) Routing Algorithln in Dafa Cornmunication
c) Queuing Theory in Delay Systern

*+,r

I

I
I
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t
I
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24 TRIBHWA}I{'MVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Baishakh

Exam. Back
Level BE Full Marks 80

Programme BEX Pass lltlarks 32

Year / Part -ry /tr Time 3 hrs.

S ubj e ct : - Telecommunications

,/ Candidates are required to give their answers in their own words as far as practicable.
r' Aftempt All questions.
/ The/igures in the margin tndtcate Full Marlcs.y' Assume suitable data if necessary.

1. What is "talk ofP in case of DTMF (Dual Tone Multi Frequencies) telephone set
connected in digital exchange? What are the design features considered in making DTMF
telephone set to protect from "talk off'problem. Explain. t2+2+I27

2. With the help of a neat diagram, explain the working principle of an Electronic Exchange.l4+L2l

3. Why line coding is required in PCM (Pulse Code Modulation) system? Is it possible to
implement NRZ (Not Return to Zero), RZ (Retum to Zerc) and AMI (Altemate Mark
Inversion) coding techniques? If not, explain why it is not possible and which coding
technique solves this problem? t2+1+8+51

4. What are the switching techniques in data communication system? Explain. L2+141

5. Write short notes on any fwo of the followings: [8+8]

a) OSI (Open System Interconnection) Architecture in Data Communication System
b) Cambridge Ring LAN
c) Hierarchies in Digital Transmission System

* {.:{.



35 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Resular/Back
Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part ry/u Time 3 hrs.

S ubiect: - Telecommunications

r' Candidates are required to give their answers in their own words as far as practicable.
r' Auempt All questions.

'/ The figures in the margin indicate Full Marks../ Assume suitable data if necessary.

l. What is the difference between DTMF @ual Tone Multi-Frequency) telephone set and
pulse dialing telephone set? Explain the design features of DTMF telephone set. l2+I41

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

3. What is Time (T) Switch? How does it work? Is it possible to make a switching network
in a digital exchange with the help of two stage Time-Space (TS) switch? If not, explain
why and how this problem is solved. [+4+1+10]

4. What is protocol and why is it needed in data communication? Explain. [2+10]

5. Write short notes on any two of the following: t10+10]

a) Network Topologies and IBM Ring LAN in the data communication

b) ETHERNET
c) Line coding principles in PCM system

*.**



27 TRIBHUVAN UNIVERSIIY.

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Chaitra

Exam. l{egullr'
Level

Programme

BE Eull Marks 40

BEX, BCT Pass Marks l6
Year / Part IV/I Time | %hrs.

Subject: - Energy Environment and Society (EX70l)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
,/ 4!! questions carrryqual marlcs.
{ Assume suitable data if necessary.

,..)(. What is Appropriate Technology? Atso explain it in detail.

-{ ffiUin and comment on the current Global and National Energy Scenario.
,/

€( Write down the definition of Insolation, Solar Constant, Irradiance and Peak Sun.

/

/

What do you understand by wind energy? Write down the factors that determine the
available wind energy in any area. Also write down its scope.

Write down the potentials and challenges of the hydropower based energy system.

!f{.+
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23 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Shawan

Exam. Nerv Back (2066 & Later Batch)
Level BE Full Marks 40

Programme REX, BCT Pass Marks I6

Year lPart IV/I Time 1%hrs.

Subject: - Energy Environment and Society (EX701)

,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
,/ Thefigures in the margin indicate Full Marks.
,/ Assurne suitable data tf necessary.

l. What are the impacts of technology on society? How the appropriate technology helps in
the sustainable development of the country?

2. Describe the relation between "Human Development Index and Energy Consumption".

3. How do you classify the water turbines? Differentiate between impulse and reaction
turbines? U+2)

4. What is biomass? Describe any thermo-chemical conversion process of biomass? [ .5+2.5]

5. Define beam, diffuse and global radiation and show the relation between them. t3]

6. What are the different economic and environmental advantagas of wind and geothermal
energy in Nepal? t4l

7. \,Vhat is fuel cell? How hydrogen fucl cell functions? t3l
8. Explain somatic and genetic effects due to nuclear hazards in human beings. t3I

9. What are the types of batteries? Describe about smart grid system? 12+31

10. Write short notes on: (any three) l2x3l
a) Solar Constant

b) Storage ofhydrogen

c) Global warming

d) SOz emission and its impact

***

12+31

L4l



23 TRIBHUVAN I.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Ashad

EEs

Exam. Nerv Back (2066 & Later Batch)
Level BE X'ull Marks 40

Programme BEX, BCT Pass Marks r6

Year / Part tV/I Time lYzhrs.

Sabject: - Energy, Environment and Society (Fx01)

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

'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data dnecessary.

l. What do you understand by the term "Appropriate Technology"?

2. What are the conventional and non-conventional energy sources?

3. Write in short about the working of a solar cell.

4. What is a source of hydropower? How can you categonze the hydropower plants?

5. What is the major factor determining the availability of wind power? What are the major
components of wind turbine?

6. What is biomass? Write example of any two different conversion ofbiomass into fuel.

7. Write about battery along with the working principle of anyone type.

8. Write briefly about the emission hazard and their impact.

9- Write very briefly your experience on the case study you performed.

10. Define the following briefly:
a) Technology,transfer
b) Certified Emission Reduction
c) Characteristics curve of solar cell
d) Solar dryer
e) Classification of hydropower plant

t3I

t3l

t3I

u+21

ll+31

[2+21

t4l

t41

lzj

[2xs]

,f*<*



@ 2I TRIBHWA}.II"JNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Chaitra

Exam. Itcgu la r
Level BE Full Marks 4A

Programme BE}L BCT Pass Marks l6
Year /Part ry/I Time I %t$*

Subject: - Enerry Environment and Society gxtlt)

@r.

6/
@t.

o2
@s.
@0.

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

Describe technology transfer and its importance to society and nation.

Explain how development of any country depend upon its energy consumption rate? Explain
IIDI and compar€ FIDI for Nepal with other developed country with example of energy
consumption

Discuss the need of energy in each steps of Maslo#s hier,mchy of needs.

What are the various biomass .m&trJ#process? Explain the IV curve for solar

l4t

photovoltaic cell with temperature variation. How can you have the wind mapping data?
Explain in brief. t8I

Write about solar thermal energy and its application. t4I

What is Hydrogen Fuel? Describe about advantages and disadvantages of Hydrogen Fuel. t4I

[4x21

t8I

t4I

7. Write short notes on:

@ il Hvbrid vehicle
@ iil Smart grid system

**tl



23 TRIBHWA}I L'NIVERSITY

INSTITUTE OF ET.IGINEERING

trol Division
2070 Ashad

Environment and S

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

{ AttemptAllquestions. i

/ Assume suitable dataif necessary.

t

l. What do iou understand by the terrr -Appryp{ate Teclinolo gy''? t3I

2. What are the conventional aqd nou-conventional energy sources? t3]

3. Write in short about the working of a solar cell. t3l
4. TWbat is a source ofhydropower? How car you categorize the hydropower plants? U+2)t'

6. Whal is biomass? Write exarrrple of any two different conversion of biomass intg fuei.-. l?ts 21*
7. Write'about battiry along with the workirig principle.of anyone t1pe.

8. \hite bdeily about'*re ernission hazwdand their impact.

9. TiUrite very briefly your experience on the case study you perforrred.

10. Define the followingbriefly:

b) Ce*ified F.mission Reduction ' ' . '.

c) Characleristics curye of solar'cell 
,

d) Solardryer

"i Classification of hydropower plant .**!r 
.

t4l

t4l

t21

lzx5l

New Back (2066 & Later Batch)Exam.
FullMarla 40BELevel
Pass Miit<s 16Pi"ogramme BEX, BCT
Time 1%hrs.'rV/IYear lPtrt

P.68
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t2 rnigHuvaN LJNi\,ERSIrY

INSTITUTE OF ENGINEERING

tion Control Divisioh
2070 Ashad

Exam
Level BE Full Marks 80

Programme
BEL;BEX-,:
BCT

Pass Marks 32

Year / Part ry/r Time 3 hrs.

Subject: - & Management ME708)

./ Candidates are required to give ttreir answers in their own words as far as practicable.

{ Attempt arry Ten questions.
,/ Thefigures inthe margin indicate Full Marks.
/ Assume suitable data if necessary.

1 What a1q lhe prlnciples of Organization? Explain the lnformal Organization.

2 Explain the importance of Management and discuss the different function of
Management.

3 Explain Administrative Management Theory.

4 What do you mean by organization structure? Explain Line Organization.

5 Define the term purchasing. Explain different function of Purchasing
department.

5 :Define the term Personnel management and explain its functions. l

7 What do you mean by incentives? Explain the different factors affecting the

- wage/salary 3Tructure. i

8 Define the tenn Motivation and explain different technique pf motivatien.
9 Define the term leaderslrip and Explain the different quatities of good lehder.
10 a. Define the term Entrepreneurship.

b. Explain the Vroom's Expectancy theory of Motivation.
11 What do you mean by Case study? Explain the objective of case study.
12 Define term MlS. How information supportfor functionat areas of

management?

(4+4)

(3+s)

(8)

14+41
(3+s)

(8)

(3+s)
I

:

:
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I
I
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li

l

I
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l

I

I

1

i.
I

I
I

1

I

I
I

I

i
I

I
:

i

I
!
I
I

i

I
l

I

,

i

I

:

l

:

, .t I

(3+s)

t3+s)
(3)

{5) r

{4+4}
(3+s)

***
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23 TRIBHWANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. l(egular'
Level BE Full Marks 4A

Programme BEX, BCT Pass Marks l6
Year /Part IV/I Time l%hrs.

Subject: - Energy Environment and Society @nU)
r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt Atl questions.
r' TheJigures in the margin indtcate Full Marks.
{ Assume suitable data if necessary.

1. What do you mean by appropriate technology? Describe the impact of technology on
society. t4l

2. What is the ffend of consumption of energy sources in the world? Describe the
importance of renewable energy sources? t2.5+2.51

3. Define E number. How biofuels differ from other sources of energy? [1+3]

4. List out different factors affecting the solar intensity and applications of solar energy. 12+21

5. What are the minimum constructional requirements to develop a hydropower system? t4I

6. What are the environmental impacts of wind machine? t4I

7. What is fuel cell? How does a solid oxide fuel cell work? t4l

8. fire wid'e spread use of batteries has created many environmental concerns. Describe this
concept. t4l

9. Write briefly about the working principle of hybrid vehicles. Also discuss the
environment impacts. 12+21

10. How the energy crisis of our country Nepal can be avoided? Describe its potential
solutions in short. **,r. t3]
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23 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Chaitra

Exam. Itcgu lu r'

Level BE FuIl Marks 40

Programme BEX, BCT Pass Marks t6
Year / Part IV/I Time l%hrs.

Subiect: Environment and society @nU)
{ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.
r' TluJigures tn the margin indicate FuA Marks.y' Assume suitable data if necessary.

1. What is a technology transfer? What impact technology has in your life? [1.5+1.5]

2. What is a clean Development Mechanism (CDM). What are the potential areas of CDM
in Nepal? ',". W21

3. What do you understand by solar constant, global irradiation and peak sun? t3I

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

5. Write briefly about briquette and biogas as energy sources in the context of Nepal. 141

6. What are fuel cells? Explain briefly its working. t4l

7. Whatarethepotentialhaz,ardofbatteries.Howyouthinkthishazardcanbeprevented? [2+1]

8. What are smart grid and super-capacitor? 12+21

9. Very briefly give your experience of the case study whiCh ytiu performed. t21

10. Define the following is not more than tluee sentences. [2x5]

a) Appropriatetechnology
- b) HDr

c) Solar water heater
d) Hydrogen as fuel
e) Application of Geothermal Energy

tt*t
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26 IRIBTft]VAN UNIVERSITY

INSTITUTE OF ENGTNEERI}.IG

Examination Control Division
2$72 Chaitra

Exam.

L*y-gt

Programme

BE

BEX, BCT

tv/l

Subject: - Project Management (CT70I)

/ Candidatesare required to give their answers in their own wordsas far as practicable.
{ Attempt Al!questions.
'/ Thefigures in the margin_indicate l-ull Marks.
/ Assume suitable data if necessary.

/dyat is project? Explain the triple constraints of project with tigure. [2+3)

-Af Wnutare the essential interpersonal and managerial skills to be a successful project
rnanager? [-5]./

,/ \\\at are the major causes of failure of the ICT project? Describe what bodies of
knorviedge are required bya PM to contribute for a successful project implementation. [3+4]

3. Consider the below table as the different WBS related job (activity) and sequences as per
the project plan for a MIS buiiding project. f imes iisted are in weeks and the activity
network proceeds frorn-l't notle to 10m node following the table sequences. Draw the
critical path network diagram and calculate the total project time and total network slack
time of this project. [5+3+3]

DeMarco states that "you cannot control what you cannot measure". Considering from software project manager's
perspective, justify with relevant example?

Iar
Full Marks

Pass Marks

Ycar / Part Time 3 hrs.

80

32
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/ A project manager can modify three basic elements of a soft'*'are project: the resources

available, the time available and the amounl of product 1o be built. Describe how each of
these three can be varie&during a development process in order tc ensure the resulting
software is of high qualitl'.

J Explain about the integrated change control in detail.

f/ Suppose you are managing a software development project. The project is expected to be
\/ cbmpleted in 8 months at a cost of Rs.50,000/- per month. After 2 months, you realize

that the project is 30 percent completed at a cost of Rs 200,000/-. Determine whether the
proiect is on.time and on-budget after 2 months. Calculate Cost and Schedule
Perfomrance Index.

7/ rVhat is difference betrveen commurication skills and communication management? Horv

V does the communication skilt help to resolve conflicts in ICT project? Explain with

Quality is one of the most important factors to be controlled lor effective delivery of
project objectives. How quality assurance and quality control are implemented in order to

t6l

l6l

12+41

t8l

;)eliver 
a successful project? Describe.

j Compare the followings:

t8l

[3 x3]

t Decision Tree vs. Tornado Analysis for risk rnanagement
ii) Quotation based purchase vs. Tender based purchase for procurement process
iii) Consistency vs. completeness in requirements engineering

short notes on:

i) Balanced scorecard framework
ii) Project management maturity model

' iii) Responsibility assignment matrix

[3x3]

***

d.t.
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INSTITUTE OF ENGINEERING

Examination Control Division
2071Chaitra

Exam. Itc'g u le r'

LeVel BE Full lVlarks 80

Programme BEX, BCT Pass lYlarlrs 32

Year / Part w/I Time 3 hrs.

Subject: - Project Management Gn|I)
,/ Candidates are required to give'their answerc in their own words as far as practicable.
r' Attempt Ali questions.
{ ffuisrrru in the margin indicate Full Marhs.
{ Asswne suttable data if necessary.

l. a) Briefly explain the taits of being an effective and ineffective project manager? l2+2\

-b) Explain the necessity of IT Project Management? How do you perform feasibility study
in IT project? [2+21

2. a) Explain about knowledge areas'of PMI framework l4l
b) Describe project rurnagement? Explain the roles and responsibilities of key project
I members. 12+21

3. What is a project charter? How do you develop a project charter, explain the inputs and tools
and trchniques to develop it. [2+5]

?
A project work consists of the following activities as listed below in table. tel

Activitv Descrintion Duration in days
Afl-z) Start earth work 3

B (I4) Vendor selection 2t
c (1-7) Sfit handlinc I
D(2-3) Continue earth work 3
E (3-6) Finish earth work 2
F (4-5) Orderlng raw mderial 4
c (4-8) Excavation for drains 6
H(5-6) Receivinc raw mderial 5r
I (6-9) l,'
t (f-8\ 4
K(8-e) Layine drains 5

Draw the network diagram and trace the critical path of the network. What are the various
timings and the total duration of the above project? * -.,

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

adopted for procurement?

6. Explain various tools and techniques for performance reporting.

7. If earned value is twice its actual cost for a project, calculate its cost performance index and
cost variance percentage. Is the project over/under budget? t6l

8. a) Is there always a tradeoff between quality and productivity? Explain with an IT related
example.

s

tsI

tsl

t3I

l4l
t5l

[5x4]

b) What are the possible steps to improve project quality?

9. What are the essential components of project scope management? Explain.

10. Write short ilotes on:
a) Sensitivityanalysis
b) The Balanced Scorecard
c) Six sigma
d) Project Managembnt Maturity
e) Decision tree analysis 

r**
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2I TRIBHWAN TINIVERSITY

Examination Control Division
2070 Ashad

Exam. Nerv Back (2066 & LaterBatch)
full'Maiks - 80IJeVel -

Programme BEX, BCT Pass Marks 32

rV/ I Time 3 hrs.Year / Part

r' Candidates are required to give their answers in their own words as far as practiiable.
r' Attempt All questions.

'/ Thefigures inthe marginindicate FullMarks. _ .

{ Assurne suitable data if necessary.

- ,.:

l. S/haI is aproject? List out its characteristics.
.',.

' ,, ,: . ' 2. What are different skill sets required by a project manager? Briefly explain each of them.

3. Define project managemert body kuowledge.

4. Explain about Project Management Institute Framework.

5. What are the phases iu project life cycle? How does a project life cycle differ from a
product life cycle?

6. Explain a Matix Organization Stuctr:re with ifs advantages arid disddvarttageS.

i

7. Discuss the concept'of ptoject down two
techniques

Actual Cost =NPR 25,000
Budget at Completion = NPR 1,20,000

11. What is a Maturity Model for software development? Explain them.

12. Explain about the necessity of infomration distribution and its tools and tectniques.

What fie different tools and techniques for risk identification? Discuss brainstorming and

processes of project management
and output.

management process gpups @Gs). List
process group with their inputs, tools and

t4l

tsI

t6l

, ,' ' . Delphi Technique for risk management:. '

,,',, ta.- Y-.hat is a procurement ptocess? How is it performed in a project?

i S. Dir.*s about IT project management methodology.

.' ,, . 't 
, 16..Write short note on: ,'

a) Project stakeholders . ,,r b)' Project management information system .

, : i . 'c) Critical Chain Scheduling : :

e) _Balanced Score Card
, f) -Constructive 

Cost Model (COCOMO)

t41

[1+4],

tsl

lzx6l

?.13
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'/ Candidates are required tegive theiranswers in
{ Attempt,qil. quesii:ons

their own words

{ Thefigwes the margin indicate Fall Marks.
y' Asswne if necessary.

l. Define aproject. the characteristics ofproject and cycle in detail. 
"' 

12+4+41

2. Define project Write procedure for developing a ect ProPosal' Discuss 
li2,o*urtechniques ofproj

3. a) Why scheduling is phase of Find all the components of
CPM from the following

:

b) Prepare a work breakdown simple bar chart of a project which
includes at least twelve activities.

4. a) What are the factors that cauSe m ect?

b) You have a project that is to be in 10 days at a budgeted cost of
Rs.1,00,000/- . After the of6 days, do an analysis and you determined
the job is70% of work is and the is Rs.65,000/- . Based on this

10? Use PW and BCRmetliods to evaluate.

[3+13]

[3+5]

141

Is it worthwhile to
l2+2+61

and

and comment on your ovin

c) Define quality.What the techniques of quality in aproject?

t51

u+41

Explainthe

OR

between cosL schedule and a project.

5. Ifhy we need project risk? Explaih about sources
-t'

in a project. What do
' 12+4+47

data is.your work
performance..

is on hack?

youmean by and quantitative risk analysis?

is capital decision? Why it is important? A project costs
erore, life expected to be 40 years and salvage value Rs.10 crore. Annual

. . income is Rs.6 and annual O and M cost is 3%o of initial
invest if':i:.'

P.1.4

Full Marks

, jl.. :.:.1 
=,:

Exam.
Level

32rass MalisBCE, BEL,
B.Aeri.Programme

3 hrs.Time /ry/IYear / Part

s.N Actiiritv Duration (days) /Successor

1 A'.. 2 / D.E
2 B \., s/ D.E.TLI
3 C 3/ H.I
4 D 4 F.G
5 E \ 21 G
6 F J\4/
7 G J

8 H x3 J
9 I tv
10 J t'3\

t*d.
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INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. llt'grrl:rr
Level BE Full Merkr 80

Programme BEX, tsCT Pass lUarks 32

Year / Part Iv/I Time 3 hrs.

Subiect: - Proiect Management (CT70l)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4ll questioru.
/ TheJigures tn the margin indicate Full Marks.y' Assume suttable data if necessary.

List out the characteristics of a project. Explain the role of effective feasibility study
forthe successful completionof aproject. 12+21

What is the role of project manager? What are suggested skills for all project
managers and for information technology project managers? tsl
What is project management institute (PMI)? How is it related to project
management? Discuss PMI frarnework in relation with project management. l4l
Explain with example the concept of drivers of project success and inhibitors of

12+31project success.

Discuss the concept of project management process groups (PGs). How is it related to
project management knowledge area? Give the example of two processes with
necessary inputs, tools and techniques and outputs. t4l

Define work break down structure and its importance in project management. What
are different ways/approaches to prepare a work breakdown structure for a project? ts]

: 4-a) $Aat-dCI=yor* unders*ad-bf Quality-"taffiingr-Arnliqr-As$#as€e- erd Quall+ '-
Confiol? Fxplain different approaches to these processes. 141

b) Why better communication management is critical for projects? Discuss the
communication management plan that should be considered for ICT projects.

5. a) Explain the integrated change control process in depth.

b) Define WBS technique in scope management.

6. Being an IT project manager how are you going to manage an IT based project that
demands regular updates with newtrends in market.

7. Consider you are hired as a consultant in a IT college where every year 50 students are

admitted in 4 year program. You are 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.

8. If schedule performance index (SPl) is 0.75 in a mega project undergoing near Devikapur
district with earned value of being 60. Now calculate the planned value and also state

whether the project is ahead schedule or behind schedule.

9. Write short notes on: (any five)

a) Balanced Scorecard
b) Tornado analysis
c) Critical path analysis
d) Decision tree analysis
e) Trends in cloud computing

0 Outsourcing and off-shoring options

t+*

l. a)

b)

2. a)

b)

3. a)

b)

tsl

t4l

t3l

t6l

[4x5]

tsl

t6l
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2I TRIBHWANI.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Chaitra

Exam. l{cgulrr r'

Level BE Full llfiarls 80

Programme BEX, BCT Pass Marks 32

Year / Part rylr Time 3 hrs.

Subject: - Project Managemerfi (CT701)

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

t, What is a project, and what are its main attributes? How is a project different from what
most oeople do in their day-to-clay jobs? Discuss the specific attributes that are specific
to IT related projects.

2. What is a Project Management Body of knowledge? Explain different generalr management skills necessary to be a good project manager.

3.. What does it mean by the term "project management practice"? Discuss project1 *-ug"*ent framework as per the standari of ProjeciManagiment Institute (PMIi along
with the concept.

4. What is a Software Development Life Cycle (SDLC)? Explain any one of its kind that
you prefer in developing an IT project. Why?

. Most of the project follows funetional organizational structure. If you agree, justiff.

I Discuss about Project Management Process Groups.

7. Discuss the process of defining project scope in more detail as a project progresses,- going from information in a project charter to a project scope statement, WBS and WBS
dictionary.

6 Why is there necessity of Project Time management? Explain how is that performed.

$ What is a cost estimating? Explain different tools and techniques used for cost estimating.

-t6, What do you understand by Quality in the context of project management? Discuss
quality control process and its major ouputs.

CI. Wt y better communication is critical for ICT projects? Discuss the contents of
communication management plan that should be considered.

12. What is aProject Risk Management? Explain the processes involved briefly.

(-3. 'Mhy are organization moving towards the trend of outsourcing? Discuss the challenges
of outsourcing.

fih What are the roles of award and assessment in achieving Excellency in project
completion, Briefl y explain.

15. Write short notes on:
a) Expert Judgement
b) Arrow Diagramming Method
c) Balance score card

***

t4I

12+sl

tsI

12+sl

[4] ...

141

tsl

[1+4]

ll+41

tsI

tsI

tsI

tsl

tsl

[3x3]
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Lev'el

Programme

Regular
BE Full Marks 80

BEL, BEX, BCT Pass Marks 32

Year lPart tv lt Time 3 hrs.

on and (M8708)

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

'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if nece.rsary.

Why do we need organizations? Describe-the principlesof an organization. I4+4)

State and explain the different levels of Management. Whalare the basic skilts required
for Management? [4+4]

What is the difference between Scientific Management and Management Science?-How
do Taylor's principles illustrate importance of Scientific Management for production
processes? [3+5]

{. Which organization structure is more suitable to engineering project? Discuss with your
\'/ logic. tS]

Explain the different methods of Purchasing. Why is advertising one of the best form of

/

J
J

Is+3]

What is the difference between recruitment and hiring? Why do we need incentives in an

organization? [4+41

,lfimt are the different factors that affect wage I salary structure? Explain different r

r/ methods of Training Manpower. 14+41

-E/Wnatis the difference between theory'X'and theory'Y'? Explain on the basis of differentV 
$"ory of motivation. t8l

,.{ Descibe Autocratic Leadership Style. Explain the diffErent characteristics of
Entrepreneur. [3+5]

-t
*(. rc you are asked to prepare the case study considering the planning horizon, leadership,

motivation 4nd human resource development for either Nepal Electricity Authority or
Nepal Telecom to improve the existing performance of these institution. How do you
prepare case study following its structure? t8]

*,f *
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207l Chaitra

Exam. l{cgtr lrrt'
kvel BE Full llfiarks ir0

Programme BEL, BEX, BCT Pabs lVlarls 32

Year/Part Iv/I Time 3 hrs.

Subject: - Oryantzation and Management (ME 708)

r' Candidates are required to grve their ariswers in their own words as far as practicable.
{ Attempt All questtons.
{ Thefigres in the mmgin indicate Full Marhs.
{ Assume suitable data ifnecessary.

@ y Why is an organization necessar5f Explain the principles of an organization. [4+4]

661 2. What are the differences between the terms organization and management? Why do you need
scientific approach of managemeirtto an organization? [2+2+41

p1 3. What do you mean by organizational'structure? How is it defined for a particular enterprise?
v) Write advantages and disadvantage of line organization. 12+2+41

@ 4. What do you mean by purchasing and procurement? Explain the functions of marketing. [3+5]

h 5y Explain the rnotive behind personnel management? Describe various functions of personnel
\:'z t management. How does Human Resources Management System differ from personnel

management? . 12+4+21

@ O. Define the term job analysis and explain scientific selections of manpower. [5+3]

@ 7. What do you mean by Human need? How is a need used for motivation? Explain Herz Berg's

Hygine theory of motivation. 12+2+41

@ 8. A reader is leader. Elaborate it in terms of leadership styles. What are the differences
between a leader and a manager? [5+3]

e, 9. Define lvlanagement Information System (MIS). Describe briefly about different tlpes of
Inforrration System and their support to managers in dec\ion making. [5+3]

@ ,O.OH:, are the objectives of a case-studf Explain the Jeeds, tunctions and importance 

il.r,
. t[rf:*
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Exam. Ilcgu lir r
Level

Programme

BE Full Marks 80

BEL,
BEX,BCT

Pass lUarks 32

Year / Part tV/I Time 3 hrs.

S ubj ect : - Organization and Management (ME70S)

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

l. Describe why organization is considered as an open system. Explain the importance of
organization.

2. Name the different models of management. Explain any three of them in detail.

3. State and describe H.Fayol's administrative management theory.

4. What is meant by 'Joint Stock Company'? f)escribe the procedure for forming 'Joint
Stock Company'.

5. Define marketing, advertising. Explain the function of purchasing in detail.

6. Define the term personnel.management. Explain the function of personal management.

7. Define merit rating. State and describe the various methods of merit rating.

8. What do yrcu mean by human needs? Describe A. Maslow's hierarchy of needs theory in
detail.

9. Define leadership and explain by Blakes and Mouton's Management Grid.

10. Define Management Information System. Explain information support for functional
areas of management.

**{.

14+41

[3+5]

t8l

[3+s]

[3+s]

[3+sI

12+61

[3+s]

[3+51

[2+61
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Exam. Old Back Q065 & Earlier Batch)
Level BE Full Marks 80

Programme BEL, BEX,BCT Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject: - Organization and Management (EG709ME)

/ Candidales are required to give their answers in their own words as far as practicable.
r' Attempi\any Five questions.
/ The/igures in the margin indicate Full Marks.
/ Assume suitable data tf necessory.

1. a What do you mean by single ownership? Explain the lmportance of
Organization in Socie{.

b. What are the functions of Management? Explain the system theory of
management.

2. a. What do you mean by Marketing? Explain different manufacturing method.

b. Define the term industrialrelation. Explain authority and responsibility.

3. a." Define the term MlS. Explain the hieiarchy of information architecture.

b. What do you mean by networking information system? Explain the role of
computer for information srystem.

4. a. Define the term Motivation and explain McGregor's Theory 1(" and *Y" of
motivation.

b. What do you mean by incentive? Explain behavioral approach of leaderchip.

5. a. Define the term Job analysis. Explain different method of performance
appraisal.

b. What do you mean by hiring and selecting staff? Explain different steps of
hiring and selecting staff.

6. Write short notes on Any Four
a. Contingencytheory of management
b. Single ownership organization
c. Needs toitvtls
d. lnformal olganization

e, Collective Bargaining

(3+s)

(4+4)

(3+s)

(3+5)

(3+s)

(3+s)

(3+s)

(3+sl

(3*51

(3+s)

(4*41

,F **
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Level BE FuIl Marks irfil

Programme
BEL, BEX,
BCT

Pass ll{arks 32

Year / Part IV/I Time 3 hrs.2069 Chaitra

Subject: - Organization and management (ME70S)

{ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
r' TheJigures in the margin indtcate Full Marhs.
{ Assume suttable data if necessary.

1. Define Organization. Explain the importance of Organizationin society. [3+5]

2. Define the term Management and explain different levels of Management. [3+5J

3. What do you mean by Joint Stock Company? Explain the advantages and limitations of a
Joint Stock Company. [2+61

4. What do you mean by motivation? Describe Maslo#s hierarchy of needs briefly. Can
Maslow's theory explain tireless quest of Laxmi Prasad Devkota for excellent literary
works? [2+3+31

5. Explain the process of recrtritnent and selection of man power in an organization. What

16+21do you mean by outsoucing in this context?

6. a) Explain different Techniques of Motivation. t4I

b) Define term contingency approach of Leadership. t4l
J 7. Define the term Entrepreneurship and explain the characteristics of Entrepreneurship. [3+5]

8. Define Management Information System. Describe briefly various tlpes of Management
Information System. 12+61

9. Silicon Valley is the best example of successful entrepreneurship. Elaborate with your
' thoughts. t8I

10. Write short notes on: (any two) f2xal
a) Computer aided Advertising
b) Objectives of case study
c) Satisfaction progression Vs. Frustration Regression Process

***

)
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Exam- Back
Level BE FullMarks 80

Programme
BEL,BEX,
BCT P.ass Marks 32

Year / Part ry/r Time 3 hxs.

and

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any fu;questions.
'/ Thefigures ii the margin indicate Full Marles.{ Assume suitable dataif necessary.

1. Whtrt is meariing of organization? Explain organization behavior as a multidisciplinary
field. Explain the Scientific Management theory. [4+4+8]

2. What do you understand by policy and executive groups in an organization? Explain
, functional organization. What is responsibility and authority? Explain matix organization

chart. [4+4+3+5]

3. Why ls MIS necessary for manageme,lrt? Explain computer and MIS. What is infonnation
Arc'*Jtecture? Explain d.atabase iiformationiystem. t4+4+3+51

4. Explain the two factors tr"gry of potivation. IIow can you determine the most effective
leadership style? Define the term infonnal organization t5+7+47

5. Define the term'personnel managerne,nt. Explain the different factors of wage and salary
struchre. What are the methods of performance appraisals? [4+8+4]

6. Write short notes on: (Any Four) Pxal
a) Leaiership style I

b) Information system for planning process
c) Marketing concept
d-) Database information system
e) Incentive programs

&
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Level BE Full Marks 80

Programme
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Subiect: - Oreanization and Managernent

'/ Candidates are required to give their answers in their own words as far as practicable.
{ Axempt any Five questions.

'/ Thefigures in the margin indicate Full Marks.
{ Assurne suitable data if necessary.

1. Djfferentiate between private limited and public limited company. Explain organization
\--fehaviour as a multidisciplinary field. What are the importance of contingency theory of
. management? ' 15+4+71

2. What do you mean by purchasing and marketing concept? Explain the manufacturing
methods in industrial organfzalion. What to you mean by span of control in a line
orgauization? [5+6+5]

the rmportance of management information system. Discuss the role of

most effective'

[6+6+4]

-q

5./Exolail...2 _ ..:- .--_,=_,_L)tscuss

the=term job-description.''What are the processes of collective bargaining?
the different steps of hiring and seleo_ting staff.

6. Write notes on: (any four)

organization
relation

design and work efficiency
organization

e) Computer integrated manufacturing plants

***

[4+6+6]

[4x4]

i
.l



16 TRIBHWAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Bhadra

Subject: - Organtzation and Management

,/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questions.
'/ Thefigures in the margtn indicate Full Marks.
./ Assume suttable data if necessary.

./'

S/Wtu, do you mean by organizationbehaviour? Explain the functions of management.
r' Discuss the behavioural management theory. [4+4+8]

the activities of production development. Wliat do you mean by industrial
relation? Define the terrr line and staff organization. Is+6+s]

the hierarchy of information needs. What are the role of information s5rstem for
making process? Explain database information system. Is+6+s]

4. What are the motivational theory of Herzberg's hygiene factors and motiva{ional factors?
Discqss the behavioural approach of leadership. Define the.term aulhority and power. [6+5+5]

,6*doyoumeanbyjobanalysis?oiscu,.thedifferentstepsofhiringandse1ecting- 
staff. Explain the methods of performance appraisai. [6+5+5]

6. Write short notes any four of the following: $x4)
* a) lontingency Management Theory
.{'l.{eeds for Managernent Information System MIS),

uf{ontingency Approach o f Leadership
*d)' lncentive Programs

e) Value of Case Study

. {.**

3.

i

IL

I

l-

i

i

FuIl MarksLevel 3E

Pass Marks 3ZProgramrne
BEL, BEX,
BCT

Time 3 hrs.Year / Part ry/r

)



16 TRIBHUVAN T.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Shrawan

Exam. Reeular/Back
Level BE FulI Marks 80

Programme
BEL, BEX,
BCT

Pass Maihs 32

Year / Part Dt ll Time 3 hrs.

L

and

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

'/ Thefigures tn the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. What do you mean by organization? Explain the importance of organization in society.
Discuss the concept of scientific managenlent theory. [3+5+8]

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

3. What do you mean by hierarchy of needs? Defirie the tenn information architecture.
Discuss the term information system for planning process. Explain the database

information system. $xal
4. 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 participative managenient in organization. [5+3+4+4]

5. What do you mean by personal management? Define the term job analysis. Discuss
deferent steps of hiring and selecting staff. What do you mean by collective bargaining?[3+5+5+3]

6. Write short notes any four of the following: $xa)
a) Single ownership organization
b) Industrial relation
c) Networking information system
d) Informalorganization
e) Needs of MIS

:**rl.

I

l

I

I

I

i
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16 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 ilestha,

Exam. RegularlBack
Level BE FulI Marks 80

Pass Marks 32Programme
BEL, BEX,
BCT

Year / Part R//I Time 3 hrs,

as

,1. Define the term organization. Explain organization as an open systern. What do you mean
by management? Explain differurt function of manageme,nt. [3+5+3+5]

2. What do you understand by division of labour? Define term span of control. Explain the
' term authority and responsibility. [4+4+8]

-3. What is the contribution of computer in management information slatem? Explain the

role of software to on-line infonnation system foi planning process. U+91

4. Explain different styles of leadership in brief. Which style you recommend as mostv' effective leader in industrial organization? [10+6]

- . - 5. Wh'at;dp you mean by humgr resource management?-'*';'" barga;ing. Explain the proce6tf colective bargaining.

L'' 6. Write short notes any four of the following:

a) Scientific management theory
b). Industrial relationL 
c)r Maslow's hierarchy of needs theory
d): Informatiort system model

b e), Job analysis 
***

Define the term collective

t'

Is+s+8]

Iaxa]

I
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Examination Control Division
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I

Exam. Back
Level BE Full Marks 80

Progfamme
BEL, BEX,
BCT Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subject: - Organization and Management

'/ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt any Five questions.

'/ All questions carry equal marl<s.

'/ Assume suitable data if neceSsary.

1. Define the term management and discuss the concept of Taylor's scientific management
theory.

2. What do you mean by organization stnrcture?,Explain the meaning of responsibility and

authority.

3. What do you mean by hierarchy of informatibn needs? Explain the information system
for planning process.

4. Define the term 'Motivation'. How does Macgregor's theory 'X' and theory 'Y' apply to
motivation?

5. What do you mean by job analysis? 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
c) Networking Information Systern 

*:r{.



I7 TRIBHWAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2063 Ashwin

Exam. Back
Level BE Full Marks 80

Programme
BEL, BEX,
BCT Pass Marks 32

Year / Part, tV/I Time 3 hrs.

and

r' Candidates are required to give their answers in their own words as far as practicable.
-i{ Attempt any Five questions./ ilIi;^iii"7*rfii"qiori*r", '

/ Assume suitable data if necessary.
l

1. Explain the concept of management in an ofganization and describe the level of
management in details.

2. Is there a need for leadership? Explain what provides the power of leaders over their
follbwers. Describe leadership styles in brief.

3. What motivates people at work? Describe the Maslow's hierarchy,need and compare with
that of Herzberg.

4. Describe the importance of hiring procedure in an organization and explain the steps of
hiring in details. ' 

,

5. What is case study? Explain in details of steps involve in the case study.

6. Write notes on (any three)

a) Organization
t'b) Market Structure ,, , I

c) Jhe Concept of Management Infoimation System
d) Business Process and Information System , 

'
' I 

*irrF I

t



16124 TRIBHI'VAI.IUNTVEPSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2062 Baishakh

F-xam. RegularlBack
Level B.E. tr'ull lVlarks 80

Programme
BEL, BE&
BCT

Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subject: - Organization and lvlan4gement

{ Candidates are required to give their answers in their ovm words as far as practicable.' r' Afiempt any @quutioru./ All questions cfrry eEtal marks.
/ Assume suitable data if necessry.

l. Define the terms orguni"ation and management. What is a closed syStem? Explain
organization as a open systeEr

2. What do you mean by production development? Explain different activities of the
productiondevelopmentfuirction. 

:

3. What do you mean by informatiou archilecture? Explain information system for planning
process.

4. What d,o you mean by leadership? Explain different leadership theories you are familiar
with.

5. Define the terrn personnel management and explain different methods of perfomrance
appraisal.

6. Write short notes any two of the following:

a) Behavioural Management Theory
b) Industrial Relation
c) Participative Management 

:i**
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I$12.5 TRIBT{IJ1'AI{T'NN'ERSITY

INS TITUTE OF E1{GINEERN'.G

Examination Control Diyisidn
206L Baishal<h

/Back

i

Year/Part 3

iFT:iT
IrtlihYFIi!fi 80Irvel B.E.

Pass lllar*s t?Pnograuuc
BEI+BE}q
BCT

Subiect: - Organizdion and lvlanaefuert

,u Candidates are re.quired to give their ansrvers in thsir own worrrls as hr as practicablc.
r' Ahernpt ary Five,questions.
a' rlJl,quest'ioiu cotry equai marks.
./' Assttfire siitable data it' necessan'.

!z What do y'ou mean by mmagem€nt? Elplain thc diffqent rnodels of management.

Wl):frne the term markcting ard explain ttrc irgortancc of mrketing managpmeilt

3. l\trat is the contribution of conpute,s fc thc ruamgemeirt infomation sptem? ExPlain
networking information system.

4.-r What do y'ou mean by participative manapmcnt? E\"lain the role of informd
organization in management.

t/ Uh"t do .l'ou mean b-'- collective barginirE? Explain the differers process of collectivc
bargaining.

{/ Write shortnotes an;v two of the following:

4 Joirt StockCornpany
b)I Inform ation .Architectue

Incentive kograrus
**rt

-

I

1
1
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16I I.T TRtsT{WAN T'NIVERSITY

INSMUIE OF ENGINEERING

2058 Chaitra

/ Bock

Pass ll'Ilrls 5!

.i; .r .;
1:'!!,1*t!!

i'.

Eram.
L,cVCl

Programme
BCT

Time 3Year/Part

and

/ Candidates are required togtw their answers in their onn words as far as practicablc.
{ Aflempt ary Fn,e questiorts.
{ AII qaa;tiorut carry equal marlcs.
,/ Assume suitable dota if nocessarrr.

l. Def4g.thc tcrm'N{anagcmant'arrd-rxplain thc rtrious foqclion of managerncnl.

2. lltat do you mcan by organizrtiorul struchrc? Explain the salicnt fcatures of linc
and stafforganizatio4

3. Ilrhrt is lhc contibution of computcrs for the mana$cmcnt information systvrn?
lain thc importancc of networking information systcrh. '-,

1 4. Dcfiru ttrc tccru'Nlothatlbn' and exptain tlrc lvlxlow'rliodr"hy of necds.
I

6. \l'ritc short notcs oa asy two of tho follorving:
,.
a) Joint Stock Corrpany
b) lnformat O'rganizrtion
c) Infornation fuchitcsture

r ' ..'.:..:'.

t

I

by s"lary structue and explain the:{itrerent factors of wagc and
{;^ :"

'L'

5. r*'Iut do'you mcan
salu-v'sttrchre?

lt F'
a. I t'-
.t. !t

rt'

t

*rt

I



Exam.
Levsl B.E. f,'ullMarks 80 ":j

BEL, BE)L
BCT

Pass lldarki 32"',Programme

16/I.'6'IilBHWANI'NIVERSNY
INSTITUTE OF ENGINEERNG

Eramination Control Division
'2059 ChaLtra

and lvlanagement

r' Csndidates arcrequired to gtve their answers intheir own words as far aspracticable. . .

{ Attenpt any ftlr-questions.r' Theftguresinkemarginindicate{attMafN. '-1ir+'-:EiFi": ' '-'.'":'i;:

.:i.-r' ,4srumesuitabledataifnecessary. 
:.,,.",,.,; 

.,,

l. '?eople dominstod n$ by individual but by organization", commcnt , , ,,' t 1 '", ",qy,:

-/

,,ffi*is the co,ntribrilion of cortputers in the nuriagemcnt infmration systcrn? Ar6ain an

6. short notes any two of the followinp:

andpowcr
lnformation sl,stcm modcl

c) Casc study

I

-'it

-t
i,

-i
I

I
I

I

I

rtr*rll ):

I

I
I
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I
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16 I IL. 2' TRIBHWA}i LTN!'ER,SITY

INSTMUTE OF ENGINEERING

Examination Control Division
2A57 Chaitra

?

I

Eram.
Level B.E, Full l\farls

Programm. larr.,rnr Pass Marlu

Year /Paft ff/I Time

I

32

3

Subject: - Organization and \tfanagement

I C.andidates are required to give &eir answcrs in their on'nwords as far as practicablc.
{ Auempt any Fivc questions.
/ AA questiors carry equal naric,.

I

l. Dscuss thc conccpt of Elton lrdayo's human rclation mowncnt

2. Dcfinc thc lerm furchasing" and cxplain the rchtion bitwccn markcting
managcmcnt and purchasing proccdruc.

3. What do you mcill by managsmcnt informatiotr systcrn? Explain ttrc hierarchy of

4. Dcstribc thc tcrm "Aulhority. and Powcr". Explain thc rcurccs of powcr in rhc
orrgaaizatim" T:;;;.:::.' j '

5. Whu do 1'ou mcan by pcrfornoanw apais;{s and cxplah &c diffcrcnt mcthods of ''
ilzrfornaoc c appraisals.

i,

-

t'

..t

5" lVrite short notcs on any two of thc followirrgr.

a) Orgarization bchaviour '|

b) ..Irrtcgracd approach to lcadcrship
c) Iob dcscriotioo :

t 
'.' . '

'. . 'l'

_t

.i

;.

I

,'j

';J

I
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I
I

I

I
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25 -|RIBHIJVAN TINIVERSII'Y

INSTITLITE OF ENGINEERIN G

Examination Contrcl f)ivision
2072 Chaitra

Exam.
I-cvel BE

Programme BEX

v"riTprit .iV tI

80

32

3 hrs.

/
l,/ ..

A

Subject: -'Communication System Il (8X702)

./ Candidates are required to give their answers in their orvn words as far as practicable.

'/ Attempt Al.l que:stions.
,/ Thefigures in the margin indicatefuttVtar[;.
./ Assume suitable data ifnecessary.

lf a source emits symbols Xi: {A, B, C, D, E, F} in the BCD-format with

Probabilities P(Xi): {0.3, O.1,0.02. 0.15,0.4,0.03} at arate Rr:14.4 Kbaud, findJhe
following:

i) Information rate
ii) Coding efficiency both with BCD and Huffman coded signal

/

"fl 
Explain Huffman codes with examples.

;{ Sor" Nyquist sampling theory. Determine the Nyquist rate and Nyquist interval for a
continuous time signal x(t):6cos50llt+20sin300llt-l0cosl00flt is to be sampled and
quantize using 512 levels.

,/

/

Explain El digital hierarchy as related to telephony system. Evaluate the expression of
SQNR in uniformly qtmntized PCM system. l4+4)

Explain Shannon channel capacity theorem. Write down theoretical limitations of this
theorem. [2+31

, t$y'Oefine lnter Symbol Interference (ISI) in baseband digital communication system.
Explain the ideal and practical solution for zero ISI.

$/ Represent binary sequence 1001001101 in polar, NRz, polar RZ, \4anchqster and

4lqgg$-

[2+6)

do you understand by optimum detection? Show that the impulse response of the
detector network is the time shifted replicaof the incoming signal. [2+sl

Find the error probability in coherent ASK and PSK detections and show that ASK
requires double the average signal power than PSK for same enor probability. [4+3]

t6l

t8l

the modulator, demodulator and signal space diagram for FSK Modulation.

Define Hamming weight and Hamming distance for a code vector x : (0111000) and tlrc
parity check matrix H given below: Prove that, the given code is valid. [2+41

lrr
n=1, r

,/ [t o

L,,/t. write short notes on: (any two)

Noise Equivalent Bandwidth
M-ary baseband dhta communication

t5l

L4)

[2+5]

t4l

necessary derivation" compare noise perfonnance of DSB-Am, DSB-SC, SSB-SC.

10100
0l0ll
I1001

Full Marks

Pass Marks
Time

iii) Eye Diagram
*rt*

tsl
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Exam. I{e gu lr r'

Level BE FuIl Marks 80

Programme BEX Pass lVlarks 32

Year/Part rv /I Time 3 hrs.

;
{ Atteinpt All questions.

'/ llufigures in the margin indicate Full Marks.
{ Assume suitable data ifrecessary.

17 Explain the importance of sour@ coding in digital communication 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

12+4+21compare the coding effrciency with that of BCD code.

2. State Nyquist sampling theory. Determine the Nyquist rate and Nyquist interval for a

continuous time srgnal x(t)=6cos50flt+20sin300flt-l0cosl00[t is to be sampled and
quantize using 512 levels. [2+5]

3. Explain El digital hierarchy as relatd to telephony systern. Evaluate the expression of 
.

SQNR in uniformly quantized PCM system 14+41

4. Why is DPcflpuperior over PCM? Explain its working principle with necessary figures and

equations. [2+51

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

6. State Nyquist Criteria for zero ISI in both time and frequency domain. What are two major
difficulties with duo binary encoding method and explain how can they be solved? t3+6I

7. Represent binary sequence 1001001101 in polar, NRa polar RZ,'Manchester and AMI
codes. t4I

8.- Define mome,nt and central moment of continuous random variable. Show that first central
/ *o**t is always zero. Determine the noise equivalent bandwidth of RC-LPF and that of

ideal LPF of zero frequency response one. Also, find output noise power of this RC-LPF
when input is white noise. [5+lJ

9. What do you mean by optimum detector? Find the impulse nesponse of optimum detector in
the presence of additive white noise. [+6J

10. Derive the expression for evaluating the gain parameter (SNRgiSNR;) of non-coherent FM
detector. tSl

I l. With necessary assumption, derive the expression for bit error probability fol Uinary aSf

,7
system. t6l

Define Hamming weight and Hamming distance for a code vector x = (01I 1000) and the
parity check matrix H grven below. Prove thaL the given code is valid. [2+41

110100
10101I
0l l00l

*!f tF

f[=



23 TRtsHWANIJNIVERSITY

- INSTITUTE OF ENGINEERTNG

Examination Control Division
2070 Ashad

Exam. Batch)Old Back O065 & Earlier
TIT] -f .aval.. *ullMarlrs {0

32Programme BEX Pass ll{arks
Year / Part w/r Time 3 hrs.

- Commr.mication II
/ Candidates are required to grve their answers in their own words as far as practicable,
r' AttemptAll questions.
r' The figres in thle margin indicate Full Marlcs.
{ ,4ssume suitable data ifnecessary.

State Nyguish sampling theory?Why zub-sampling is done h digital commrmication?
Explain the effects of deviation that arises because ofpractical sampling as compared

1:

P.43

2 lvhat do you mean by Putse Code Modulation? Differentiate between uoiform
quaml*tioires&[op:unif,o$n quanti&tfqrt t3+.5]

3 Explain the opaation of Differential PCM aloag with its derivations and diagram.
Oraw the gtaircase approximation diagram using delta modulation for the-data
1111000010101010. 16.121

* An analog signal bandlimited !o l0Kllz is sampled at Nyquist ratp aod quantizea in e
levels with protabilities of tl4, tl5, tls, lll0, lll0,lnl, lnl, ll20 respectively.

5

6

What do 1ou mean by duo-binary encoding? What is its importancc? Explain duo-
binary encodingwith example. . t4+4I

-Draw*the qpectnrr and Auto-correldfi6'ir frinctibn with the Doccssary {eri:msionfo; '

the'WUiteNoi$E-ite$bEa&rou$0*re'aRekwpassiitter.'''ii-. .. . t81' .

7 What is tbe signficance of Noise Efrrivallent Bandwidth in comrrunication system?

Derive the expression for Noise Equivallent Bandwidth for the case of Bandpass
. filter. t4+41

6 What is detector gain?Prove that for 100% modulation of DSB-AJvI, the detector gainis

less than l. 12+61

g Why pre-emphasis and deempharis networks are used in FM system? Explain. 1a1

10 Write short notes oO:- l4xl)
a) Colvolution coding



L2 TRIBHUVAN ulrvsnslTY
INSTITUTE OF

2069

'/ Candidates arerequired to give their answers in their own words as far as practicable.
{ Attempt All questions.
'/ Thefigures tn the mugin indicate Full Ma*s.
/ Assume suitable datatfnecessary.

I

1 . Define Organizarion. Fxplain the importanoe of Organization in sociefy. [3+5]

2. Define the term Management and e4plain differentievels of Management. [3+5]

3. What do you mean by Joint Stock Company? Explain the advantages and limitations of a
t2+61

-4. 
What do you mean by motivation? Describe Maslovy's hierarchy of needs briefly. Can
Maslo#s theory explain tireless quest of La:uni Prasad Devkota for excellent literary
works? [2+3+3]

5. Explain the process of recruitnent and selection of man power in an organization. What 
-

l#21do you mean by outsotucing in this context?

6. a) Explain different Techniques of Motivation. , [4]
.b) Define temr contingency approach of Leadership. \ t4]

7. Define the term Entreprenetrship and explain ttre ctraracteristics of Entrpr"o.*rhip. [3+5]

8. Define Management Information System. Describe briefly various tlpes of Marage,menl
Information System. 12+61

g. Silicon Valley is the best example of successful entepreneurship. Elaborate with your
thoughts. t8l

10. Write short notes on: (any two)

. a) Comptrter aided Advertising
b) Objectives of case study
.c) SatisfacJion progression Vs. Frustation Regression Process

12"41

+*+

Exam. I
F'ull Marks 80Level

Pass Marks J,/.Programme
BEL, BEX,
BCT

Time 3 hrs.MtYear lPal.t

P.5 5
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lqExam. ll r' 1,,rl.lt
Level Etr llflltr.'tfrV t!-f, -
Programnlg BEX Swtfdg*. tz
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Subiect: - Communication System II (8X702) ov 0

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt f!!questions.,/ The figures in the margin indtcate FuA Ma*s.
,/ Assume suitable data if necessary.

1. Elaborate importance of source encoder? Write algorithm for Huffman's coding. 12+31

2. What are the practical factors to be considered while sampling? Explain. If two band
limited signals X1[t] and X2[t] have bandwidths of W1 and Wz Hertz respectively,
estimate the maximum sampling interval required for the signal given by
Yltl : Xr [t] Xz [t]. 16+21

3. What are the signalling (bit) rate and bandwidth requirement for the Tl and El digital
carier systems? Explain briefly about Differential Pulse Code Modulation (DPCM)
encoder. [3+4]

4. Defi.ne PMA, PWM and PPM with corresponding waveforms. A Television signal having
a bandwidth of 4.8MHz is transmitted using binary PCM systern. Given that the number
of quantization levels is 512. Determine: U.5+1+1.5+1.5+1.5I

i) Code word length
ii) Transmission bandwidth
iii) Final bit rate
iv) Output signal to quantization noise ratio

5. Derive the expression for evaluating signal to quantization noise ratio (SQNR) for Delta
modulation. t6I

6. Represent binary sequence 1011001010 in Polar NRZ, Polar RZ, Manchester and AMI
t4I

7. Explain the Modulator, Demodulator and Signal Space Diagram for QPSK modulation
with relevant derivations. t8I

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

possible symbols per 10 Microsec. The probabilities ur, |,|,|,! undj. ,ina 1u)2' 4'8'16 t6
Symbol rate (b) Source enffopy (c) Information rate [2+3]

9. Explain the approximation of the matched filter for a rectangular pulse using an Ideal low
pass filter with variable bandwidth. t6]

10. Derive the expression for evaluating error probability in binary communication system?

What is threshold effect in FM? How it can be minimized? U+31

11. The generator polynomial of a (7,4) cyclic code is g(x) : 1+x+x3. Find the code for the

message vector 1011 in anon-syste matic and systematic form. t6l

12. Write short notes on:

a) Linear prediction theory/coding t6I
b) White noise and its psdf 12)

d. * rl.

I 0



24 TRIBHWA}I UNIVERSITY

INSTITUTE OF ENGINEERING
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Exam. Old Back (2065 & Earlier Batch)
Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part rvil Time 3 hrs.

Subject: - Communication System Il (EG73284

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt AU questions.

'/ The figures in the margin tndicate Full Marks.
{ Assume suitable data if necessary.

I . State and prove sampling theorem with relevant derivation.

2. Prove ttrat for er,ery extra bit used in representatin of quantization level the
SQNR of uniform quantization will increase by 6 db.

3. Differentiate between FDM and TDM. Explain about the Tl telephony
hierarchy.

4. An analog signal bandlimited to 4 Khz is sampled at Nyquist rate. The samples
are quantized into 4 levels. Each level repnesent one symbols. Thus therc are 4
symbols. The probabilities of occurrence of these 4levels are P(xI)=P(x4)=l/8 and
P(x2)=P(x3)=3/8. Obtsin information rate ofthe source.

S.:Explain about the Nyquist pulse shaping criterion for zerc Inter-symbol
Interference of baseband digital communication.

6. What is the signficance of Noise Equivallent Bandwidth in commurication system?
Derive the expression for Noise Equivallemt Bandwidth for the case of Bandpass
filter.

7. Derive the expression for impulse response of a matched filter. Why matched filter
is preferred in pulse digital communication system? [6+21

8'Prove that for l00o/o modulation of DSB-AM, the detector gain is less than l.

9. Explain about the threshold effect in detection of Frequency Modulation using limter
discriminator detector. t8I

l0' What is the speciality of Binary Cyclic codes in linear block coding? Explain
its properties.

t8l

t8l

lq++1

tsI

t8l

t4+41

t8l

t8l
++ {t
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II
r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.

'/ Tkelipres tnthe nargin indtcaie Futt Marks. 
:y' Assume suitable data if necusary.

1. What is source ssding? Develop Huffnan coding of a 5 i5nnbol source with probabilities:
56 = 0.3, 51 = 0.25, Sz = 0.2, - -St = 0.15, S+ =-0.1. And also calculate Coding
efficiency [1

2. a) With mathematical derivation show that original band limited signal band limited
- signal can be reconstnrcted from its sarnples laken pt Nyquist rate.

b) What is aliasing effect *riho* it can be minimized?

State Nyquist pulse shaping criteria for Zerc ISI. Discuss any one pulse shaping
method of ISI reductior:.

b) A discete source.er'.rits one of 6 possible symbols per lOps in statistically
independent manner. The symbol probabilities are Yt, Yo, Yo, ll8, 1116 aad 1116

a) What is DPSK andhow it can be implemented?

b) What is modem? Discuss the modes of operation of naodems.

a) Define'noise equivalent bandwidth. Find mean and AC function at the output when a

+3+;,1]

!

i ts]
I tr]

3. a) Find the signal to quantization noise ratio in Uniform Qirantization in term of no of ,

bits per source sample. .. j t8I
b) Explain functional block iliagram of the PCM system. Find the signaling 1ptg of the Tr." ,

system and draw its fra'me diagram. ,' [3+3]
4. a) Define Infonnation anrl Entopy. Calculate the upper limit of the channel capacity rs

the bandwidth of the channel B tends to infinity. ' , i
' .i

$(:,'

12+41

t6l

t4l

t4l

[3+s]

t4I

12+sl

13+41

5.

6.

, :.'::.
WSSP signal is passed through the LTI system.

Realize the r,atched filter with relevant mathematical support.

Wtrat is capture effecl? Calculate the gain parameter in DSB-FC vrith envelop

Compare AM and FIvI h terms of power efficiency, brand width efficiency and
system complexity. Calculate the eror probability of coherent ASK.

Define Hamming Weight and Humming Distance

What is binary Cy-clic Code? Construct a (7,4) Cyclic Code using. a generator

.. **,&

t.

8.

b)

a)

b)

a)

b)

121

P.42

[1+4]
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Level BE FulI lVfurks 80
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- Communication II

1.

2.

3.

'4.

5.

6.

7.

8.

{ Candidates are required to give their arswers in their orrn words as far as practicable.
{ Attempt All questions
{ The tigures in the margin indicate FuIl Marks.,
{ Assume suitable data if necessary.

\Vhat are the advantages of Digital Communication System as compared to analog
conrnunieation systerii?'Elaborafe the importance of Source and channel encoders in
Digital communication system, : [2+3]

What do you mean by aperture effect in Sampling? Elow'can it be corrected? A band pass

signal with the spectrum in the range of (80-115) KI{z is to be digitized, Calculate
minimum sampling frequency required forthe sigual. [5+3rl

Explain the El digital hierarchy. A speech signal with maximum frequency of 4 K[Iz and

nx&yimum amplitude of t I.l V is _applied to a PCM systemwittr its bit rate of 32 Kbps..'
Calculate tfre SqXn and nr:mber of bits per sample. [4+3]

What do you mean by cornpanding S/hy is it necessary? Explain different types of 
_^

companding methods. , [3+4]

A aignal of bandwidth 4.5 Kltzis sarrpled at the double rate give,n by Nyquist, thq signal
is qr:antized in 8 levels, the probability of occurrence of the level are 0.1, 0.15, 0.15, 0.05,
0.2, 0.05, 0.18, 0.12. Find the minimum no of bits per sample and inforrration rate. t4l

Wtrat is ISI? Explain two practical methods of minimizing ISI. 12+61

Explain FSK rnodulation with its modulator, denr.odulator aud signal space di4grams. t8]

What do you mean'by random process? Explain White noise with its PSDF and Auto
correlation function. t4I l

9. Derive the,expression for enor probability for binary'PAM system ana extend it to M-ary
system.

10. Explain the threshold effect in non coherenl detection of FM signat. How can it be
corrected?

ll.Derive the expression of error probability for coherent d.etection of Amplitude Shift
Keyrng (ASK),

12. r0Vrite notes on:

a') The eye diagram
. b) Syndrome calculation in linear systematic block code.

't*r.

16+21

[4+3]

t6I
Ie'1

P.41
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Subiect: - Communication System II (D002)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Afienpt All questions.
r' The/igures in the margin indtcate Full Marhs.
{ Assume suttable data if necessary.

1. 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 system.

2. What do you mean by aperture effect in Sampling? How can it be corrected? A band pass

signal with the spectrum in the range of (80-115) KHz is to be digitized, Calculate
minimum sampling frequency required for the signal.

3. Explain the El digital hierarchy. A speech signal with maximum frequency of 4 KHz and

maximum amplitude of + l.l V is applied to a PCM system with its bit rate of 32 Kbps.
Calculate the SQNR and number of bits per sample.

4. What do you mean by companding. Why is it necessary? Explain different tlpes of
companding methods.

5. A signal of bandwidth 4.5 KHz is sampled at the double rate given by Nyquist, the signal
is quantized in 8 levels, the probability of occurrence of the level are 0.1,0.15,0.15, 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 minimizing ISI.

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

8. What do you mean by random process? Explain White noise with its PSDF and Auto
correlation function.

9. Derive the expression for error probability for binary.PAM system and extend it to M-ary
system.

10., Explain the threshold effect in non coherent detection of FM signal. How can it beI coitected?

ll.Derive the expression of error probability for coherent detection of Amplitude Shift
r Keyrng (ASK).

12. Write notes oi:

a) The eye diagram

S Syndrome calculation in linear systematic block code.

:f **

l2+3)

Is+3]

[4+3]

[3+4]

t41

12+61

t8I

t4l

16+21

[4+31

t6l

t8I
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Suhiect: - Communica tion Systern II

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

l. State and explain merits of digital commudication systems. Discuss the
significance ofchannel encoder and channel modulator in DCS. (4+6)

2. Explain any two issues (considerations) that have to be taken care of while
sampling continuous time signals. A earttrquake data recorder traces the signals
that changes its polarity a maximum of thirty times each 10 sec. Estimate the
Nyquist sampling frequency and the data rate if this signal is to be converted into
a 10 bit PCM signal. (6+4)

3. Define quantization. A sigual having the dynamic range of + 5 V is to be
uniformly quantized to 128 representation levels. Estimate the required step size,
the power of quantization noise produced and the maximum signal to quantization
noise ratio that can be achieved. (4+6)

4. Differentiate between information and entropy. Derive the expression for the
entropy of a source that emits M non-equiprobabte symbols in statistically

(4+6)independent manner. 
:

5. Derive the mathematical expressign of the signal at the input of.the receiver of a
baseband digital communication sy'stem and based on that expression, define

' Inter-symbol Interference (ISI). State and explain Nyquisf Pulse shaping criteria
for zero ISI. (6+4)

6. Define bit error probability and bit error rate. Derive the expression for evaluating
bit error probability for a binary channel with additive Gaussian noise. (4+6)

7. Derive the general expression for the impulse response of a matched filter when'

the shape of the signal to be detected is z(t). (10)

a. Performance evaluation of DCS using Eye diagram
b. Cyc-lic codes

,( !k tf

i
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,/ Candidates are required to give their answers in their own words as far as praclicable.
{ Attempt All questions.
/ The figures in the.margin indicate Full Mark.
/ Assume suitable data if necessary.

l. What are the basic building blocks of a digital 
"o*m*i"ation 

system? Explain each
block briefly. State, with examples, the advantages and disadvantages of digital

2. State sampling theorem.-Illustrate that the original bandlimited signal x(t) with frequency
spectrum X(f) can be reconstructed from its samples taken atNyquist or higher rate. t4+6I

3. Define quantization and indicate its use in communication. Prove that the maximum
signal to-quantization noise ratio (SQNR) for liner quanti;ation is limited by (4.8+6n) dB,
where 'n' is the number of bits used to represent each quantized sample value. t4+61

4. Define information and entropy. A source that emits one of 5 different symbols per
rnicro-second in a statistically-independent manner with the probabilities 0.3, 0.25,0.2,
0.125 and 0.125 respectively. Calculate the entropy and the information rate of the

,source. [4+6]

5. Veriff that the output of a Linear,Time Inrrariant system is also a wide sense stationary
process(wsSP)iftheinputtoitisaWSSP.',.

6. State Shannon-Hartley channel capacity theory; Discuss its implications with examples. A
communication channel with additive white Gaussian noise and power spectral density of
l0-10 W/Hz over the entire frequency range has the permissible bandwidth of 16 kHz. The

.1.t,.t- rrurumum requred input signal power to,the'receiver is 0.45 mW. Estimate the capacity
of this channel. t2+4+41

7. Derive the general expression for qvahlating error probability in binary baseband system
with PAM. Compare binary and M-ary systems in terrns of data speed, required charurel
bandwidth and error probability. : , - L6+41

b) Syndrome calculations in linear block coding

I
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- Communication II

'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attetnpt All questions.
/ Thefi.gures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

Compare digrtal and analog communication systems. Draw functional block
diagram of DCS and e4plain the significance of channel encoder and source
encoder. (4+6)

2./ State and ocplain Nyquist sampling theorern. A signal x(t) = 10 cos (2zr2000t)+,
''/ --4eos (2n30A0 t-)"iq to be sampled and quantizqd using 256 levels, -calculate the

minimum sampling frequency and sampling period. (6+4)

7 Derive the expression for evaluating signal to quantization noise ratio (SQNR) for
uniform quantization in terms of number of guantization levels and number of bits
per source sample. (10)

e1

v
v
\J/

,y

I

Explain the basic principle of TDM. Discuss T1 and El hierarchy of TDM-
PCM telephony. , (4+3+3)

Define information and entropy. Relatethe message, the entropy and the
information. (6+4)

Derive the expression for evaluating error probability in binary bassband system with
additive Gaussian noise in the channel. (10)

Derive the expression for the impulse response of a matched filter when the input
excitation is z(t). (10)

Write brief notes on: (5+5)

Noise equivalent bandwidth
Convolutional coding

rf *:f

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

'/ Thefigtres in the margin indicate Full Marks.
/ Assume suttable data if necessary.

0,"4fi[,/. State and explain Nyquist sampling
-2<7\ 40Mllz and having total bandwidth

sampling frequency

cvflO{.{r'"a the expression for evaluating S

any one of co-mpanding techniques used in non-uniform quantization. e.t^rp| z , [6+4]

State and explain Shannon's charmel capacity theorem for binary channel. Derive the
expressions for theoretical limits of this theorem. 6tq \- [6+4]

Define white noise? Find its autoc2rrelation function. Explain RC filtering of white noise
a*,4 9 - 12+2+61with necessary derivation. \,/ . 

:

iii'ii-:Eii*i.:.
'(:::i{Eirf,EGi.

,ir:ry4f*Si
' :.:-:-:Ji$9:&'i

\-

N@,

4.

5: Derive
L., channel

the expression for evaliiating error probability for the case of binary s)rynmetric
with additive white noise. u./ y S- [10]

Ii0]Denve the expression for i.mpulse respcnse of rr:tched filter. d.-+ 7
A (7, 4) non systematic cyclic sode generator polynomial has the form g(x):1+x2.Find
the code words for message blocks (1,19J) and (0019). e4_
Write notes on:

'\y2
Eye Diagrany

Coding u-^aD L

Is+5]

[5+s]

Ute+ L-
Lc-

ls

)P

lo
is

L1

I
6

t,
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Allquestions.
/ Thefigures in the margin indicate Full Marks.
/ Assume suttable'data if necessary. ,

l. ;State sampling theorem. What are aliasing and aperture effects in sampling? Find the
expression for,signal to quantization noise ratio (SQNR) in PCM. tl+2+51

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

ll+3+4Iprobabilities l/3, 116 and llz.Flurrd source entropy.

3. Define Inter Synrbol Interference (IS!. State Nyquist pulse shaping criteria for zero ISI.
Briefly explain Duo-binary encoding method. 12+2+4)

4. .Derive the expression for the impulse response of a matched filter. t8]

5. Prove that the output of the LTI system is wide sense stationary process (WSSP) if its
input is WSSP. t8I

6. Dgrive the expression for error probability for M-ary system. t8l

7. 
. 
Derive the expression for evaluating the gain parameter (SNRp/SNRr) of FM detector. t8l

8. Compare PCM and differential PCM. [3+5]

A linear delta modulator is designed to operate on speech signals limited to 3.4 KHz. The
specifications of the modulator are as follows:

* Sampling rate: 10.fN, where fN is the Nyquist rate of the speech signal.
* Step size A = 100 mV

The modulator is tested with a I l<hz sinusoidal signal. Determine the maximum
amplitude of this test signal required to avoid slope overload.

g. The generator polynomial of a (7,4) cyclis code is g(x) = I + x + x3. Find the code vector
for the message vector 10l l in non-systematic and systematic form. t8]

10. Write notes on: [4+4]

a) Eye diagram
b) Linear prediction theory 

{c*,r.

lL

l
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- Filter (EX704)

{ Cardtdates are requiredto give their answers in their own words as far as practicable.
/ Attempt&questions.
,/ TheJigures in the margin-indicate Full Marks.
{ Necessaru tobles are afrached heruwith.
/ Assume suitable data dnecessary.

'r,,{ Wnut is the significance of normalization and de-normalization in filter design? The
following is a pass filter with op : I rad/sec. Modi$ the circuit so that it becomes a low
pass filter with a pass band of 1000 radlsec and a load resistance of 75 C). [2+31

i

i
i

I
I

I

I

I
I

I

I

I

I

I

i

i,,1

I
,.*)

I H 0.5 H

Vr

to calculate the order of Inverse Chebyshev low pass filter. Use this
the order of Inverse Chevyshev low pass filter having following

specification:

0o* =G25dB , wp =l00orad/s

[5+3]

oni, =l8dB, w, =l400rad/s

JrzWtat is delay equalization? How can it be done? Explain with necessary figures. t5l

4.),lhat are the applications of Frequency Transformation in Filter Design. How can you
,,' ofain a high pass filter from a given low pass filter? Explain with a suitable example. t6]

S/Wtnch of the following is LC lossless fi.rnction and why? Pick one of the valid LC
\/ lossless functions and synthesize it using Foster and Cauer methods. 12+3+31

i) Z;(s) =
s(s2 + 4)(s2 +9)
(s2 +2)(s2 +t0)

2

t

ii) z,(s)=q##j)
sz +25iii) Zr(s) = -:-;--

)' -'Y' s(s'? + 5)(s2 + 50)
./( Define transrnission zeros. How zeros of transmission be realized? Explain with suitable

J-.
t"

1.2 F lo
T.3 F

example. l5l



:

t

,:

:

Design a third order Butterworth low' pass filter using resistively terminated lossless

Iadder with unequal termination. Rr : l() and Rz : 4() (Refertable l)
Ss{':ealize the following transfer function by cascading two.first-order sections usingtl invertingop-alnp configuration.

t7l

t5I

12

)Ls)=t' +8s+t2
/y Desigrr Sallen key lowpass filter for fourth order Butter worth filter. Thr final circuit

l,/ should have w6 : 10,000 radls have and practically realizable elements. (Refer table l).

do you get when the sensitivity of x with respect to y is -5? Perform
sensitivity analysis for center frequency (ws) of the Sallen Key low pass filter with
rypect to all the resistors and capacitors present in the circuit.

ty'Oraw the circuit diagram of an generalized impedance converter. Derive the relationship
\.1 between input and output current. How can it be used to simulate a grounded FDNR?

Desigrr a Fourth order Butterworth low pass filter having half power frequency of 4000
using Frequency dependent negative resister (FDNR). (Use table 2)

I

[8J '

ll+41

tsl

[6] ,

What is switched capacitor frlter? Design a swirched capacitor filter to realize the
magnitude response given below: [+6] l

n

+ 6 dBi/octrve - 6 dVoctave

0 r0g radlscc

7
***

, ,.1

:i,

:

.

I

I

I

:

i
j
j

r.
t



'4',

Table l:
Pole Location for Butterworth Responses

n=2 n=3 n:4 n=5
- 0.70'11068
* i0.707t068

- 0.5G
+ i 0.86603

- 0.3826834
+i 0.9238795

- 0.809017
* i a-5877852

- 1.0 - 0.923879s
*j 0.3826834

- 0.309017
* j 0.95r0565

-1.0

Table 2:

Elements values for doubly terminated Bunerrvorth filter normalized to half power frequency of I radls

Lz

Vs 1()

lo L1 Ls

Vs 1(}

:,J

nC; L2 C3 La Cs

2 1.4t4
3l
4 0.7654

5 0.618

1.4r4
2

L848
I .618

1

r.848

2

0.7654

l.618 0.6r 8

nl-rCzL3CrL5

a-. , -.,{.' : =ts\ 
.
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Subject: - FilterDesign (Ffr04)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questioru.
{ Ttuliglres in the margin indicate Fult Marks.
/ Assume suitable data if necessary.

y' WAat is the significance of scaling in filter design? Derive the necessary expressions to
determine the uew values of circuit elements in the case of magnitude and fiequency
scaling. t6I

1,. Derive an expression to calculate the order of lnverse Chebyshev low pass filter. Use ttris
formula to estimate the order of Chebyshev low pass filter having following
specifications: [5+3J

G,o =0.25d8, op =l0Oorad/s '
Ctr,n =18d8, 61, =1400rad/s

€. Explai" the importance of all pass filters in delay equalization. Find the transfer fimction' of fourttr order Bessel-Thomson low pass filter. [3+3]

/. What is the irnportance of frequency transforrration in filter design? The circuit given in- 
figure below is a larqpass filter having passband frequency of I rad/s. Obtain a band pass

filter having oo :2000 rad/s and B :400 rad/s. 12+31

0.9941H
+

lf) v2

n. Which ofthe following fimctions are LC driving point impedance function and why? 12+3+31

,*r_rs(s1+a)€ +16)

7.1= 4(s+2Xs 
+5)

(s+l)(s+4)

Also find the Faster series and Cauer II Realization of the valid LC driving point
impedance function. )

l. What is transrnission zeros? Explain "zero shifting by partial removal of pole" with- exanple. t1+4I

vt



7 WAatis ransmission coefficient? What information do we get from it? Derive expression

for reflection coefficient for a resistively terminated LC ladder circuit. 12+51

l. Realize a system using inverting opamp configuration with zsro at s: -2 and pole at

s: -5 and having high frequency gain of 2. t3l
.1!( Perfomr sensitivity analysis for center frequency (WJ and quahty factor (Q) of the Tow

Thomas low pass fi.lter with respect to all the resistors and capacitors present in the

tsIcircuit.

"tO. 
What is Frequency Dependent Negative Resistor? ltrow can it be used to avoid bulky
inductors in the design of yor.u circuits? Explain with suitable.examples. ts]

*1. Urnilg heapfrag method simulate the LC ladder circuit given in question number 4 to
obtain a low pass filter having passband af 6(<tlz and suitable element values. t61

rl2. What is swirched capacitor filter? How inverting lossy integmtor, integrator and non-
inverting integrator can be realized using switched capacitor? Explain with necessary
diagrams and transfer functions. l7l

/3.baw a neat and clean circuit diagram of Tow-Thomas Low Pass Biquad filier and derive

. it's transfer fuirction. Design a low pass filter using Tow-Thomas Biquad circuit which
has poles at 100Gt8994.03j and DC gain of 1.89. Use 0.01pF capacitor in your design. t9I

***

'r1
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt AII questions.
r' Thefrgares in the margin indicate Full Marks.
r' Necessuv tablcs are attached herewith.
r' Asiume .ruitable data if necessary.

l. Define 0164, 0[6;n and half power bandwidth with necessary diagrams. At frequency f = 20
KHz and f :30 KHz a filter is designed to attenuate the input signal by 78 dB and 90 dB
respectively. Find the amplitude of the output signal if the 30 KHz input signal has

arnplitude of 1V.

2. Derive an expression to calculate the order of Chebyshev low pass filter,u.Use this
formula to estimate the order of Chebyshev low pass filter having following sp'@P44[on:

=:::-,1-:i:i,:clmax: 0.1 dB, wo = 1000 radls 
,..-,:l!:

omin = 20 dB, w. = 2500 radls 
. .; it.

3. What is constant delay filter? What are the steps involved in designing constant delay
filter? Explain with necessary example.

4. What is the significance of frequency transformation in filter design? How band pass

filter can be obtained from prototype low pass filter? Explain with exaurple.

5. Which of the following functions are LC driving point impedance frrnction and whf Pick
one of the valid LC driving point impedance and synthesize it in Foster-I and CaverJ

(s2+l)(s2+5)

[3+4]

[5+3]
:
i
{.i
:

t6l

ll+31

form: Z,(s) =
(s2 +2)(s2 +10)

2(s2 +l)(s2 +9)

z,G)=#tb

Z,(st =* 
(s + 2Xs + 5)

(s+lXs+4)

[2+3+3]

I
I
I
I

.

i
:

ofi

Zt$)--
s(s2 + 4)

6. What is transmission zeros? What are the steps involved in realizing transmission zeros

a lossless two port network? Explain with suitable example. tS]l

7. What is reflection coefficient? Design a third order Butterworth high pass filter using I

resistively terminated lossless ladder with equal termination of lCl. (Refer following
table). U

li,,ffE f-ocation for Butterworth Responses

8. Draw the circuit diagram and derive transfer function of Tow Thomas Biquad circuit.

Desigu a low pass filter using Tow-Thomas Biquad circuit with poles at -500 ti 2449.49

and dc gain of 2. The final circuit should consist capacitors of value 0. I pF. [3+5]

:'

, , ,11.

tF2 n:3 nd n:5
- 0.7071068
,* i 0.7071068

- 0.50
* i 0.86603

- 0.3826834
+i0.9238795

- 0.8090t7
Li0.58Tt852

- 1.0 -a.9238795
*.i0.382fi834

- 0.309017
+j 0.951056s

-1.0



9. What is RC-CR transformation? Draw the circuit diagram of high pass sallen-key biquad

obtained by RC-CR transformarion of,its low pass counterpart. t4]

10. What is signat parameter sensitivity? Perform sensitivity analysis for center frequency

(wo) of Sallen-Key biquad with respect to all resistors and capacitors present in the

circuit. tt+1]

ll.What is GIC? How a GIC can be used to simulate grounded inductor? Explain wittr

necessary figures and expression. t5I

12. Simulate third order Butterworth low pass hlter using Leapfrog simulation. (Refer

following table) t6l

Elemeuts values for doubty terminated Buttenrvsrth filtcr normalized to half power frequcncy of 1 rad/s

14I

Vs I

I

t0 102

L1 14

Vs I

13. What is switched capacitor filter? What are its applications? Design a switched capacitor

filter to realize the magnitude resporuie given below: 12+51

lrl dB

20 db

ld 10'

nCr 14 C3 Lt C5

2 1.414 1.4t4
3€41+]**'"1? - ""1,

4 0.7654 1.848 1.848

5 0.618 1.618 Z

0.7654

1.618 0.618

nL1C2L3ClL5

***



:

l

Table l:
Pole Location Responses

t

Table2; . 
.

Elements values for doubly terminded Butterworth filter normal izAbhalf power tequency of I radls

I

Vs

1 L1 Is

Vs

tf tt" drrt^ - WrJrttYrq'

Oer E lX-

rr-1 n:3 l=4 n:5
- 03a7fi64..{
* i 0.7071068

- 0.50
+ i 0.86603

- 0.3826834
+i0.9239795

- 0.809017. ,

-+i0.5877852
- 1.0 - a.9238795,

+j 0. 3s26834
- 0.309017
+j 0.951056s

-1.0

1

n cr 14 "C; I"+ Cs

2 t.4t4
31
4 A.t654

\

5 0.618

1.414

2l
1.848*'0,,#848

1.618 2 0.618

0.t654
1.618

nLr Cz L3 Cr Ls

1

ifer-@
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Subject: - Filter Design (W704)

/ Candidates are required to give their aris3r_e-rq iu their oum words as far as practicable.
{ Attenzpt All questions.
/ Thefigures in the margin indicate Full Marks.
{ Assume suitable data ifnecessary.

,l

L -n&at is-the importance of Normalization and Denormalization in filter design? Derive

z.;:trlTH:*:H"T',a.uut" the order 
"r 
B;* *r***on *, *,,n '*"

lowpass filter specifications. Calculate the order of Buttenporttr low pass filter having
following specification; [5+3]

i) Passband extends from.o = 0 to o : 200 rad/s and the attenuation in the passband
should not exceed 0.1 dB.

ii) Stopband extends from o = 2000 radls to 0) = 6 and the atte,nuation in the stopband :,

should not be less'tlian 30 dB 
..-,

rffhat is a constant delay filter? Find the tansfer function of a third order Bessel Thomson i,

response having cohstant delay. / lZJ4l

to band stop filter with orample. : t4I

Which of the following fuirctions are LC driving point impedance function and why? [4+3]

3.

4.

5.

zo)=F*ffi, r-G)=Hiffi,

zr,l=*ffi,2q)=ffi

!

1i

1

::

AIso find the Cauer II realization ofthe valid LC driving point impedance fiurction.

6. What is "zero shifting by partial removal of pole"? Explain with exan,ple. Also mention

7. What is tansmission coefficient? What information do you get from the tansmission
coefficient? Design a second order Butterrworth low pass filter using lossless ladder with
equal terminatioq of 1O i.e.Rr = lQ and R2 : lf) @efer Table l) t1+1+5I

8. Draw the circuit diagram of Tow thomas biqual low pass filtef and derive its tansfer
flr:rction. Design a second oider low pass filtei using Tow Thontas biquad circuit having
poles at-75A t j 661.44 and dc gain of 2. Use capacitor of value 0.01pF in your design. t8l

P.1 L



-, -' :,.:

usingiuverting op-arl:p configuration.

T(s)=7 st4oo
S+200

--=-asu.Ee#iliowed'to 

use inductors in-thE deiign.

10. What do y:ou understand w-hen the sensitivity of y with respect to x is equal to -3?

Perform sensitivity analysis for Quality factor Q of the Tow Thomas low pass filter with
reqpect to all the resistors and capacitors present in the circuit. u+47

11. What is generalized impendance oonverter (GIC)? How can you simulate the grounded

incuctor in ttre passive filter using GIC? Explain The follgwing circuit is a high pass filter
having half power frequency of I rad/sec. Design a hi[tr pass filter having half power

frequency of 4J kHZ by active qiErulation of inductors. In your final circuit the largest t

capacitance s[oUabe0.I pF. 12+4+6)

t4j

to 0.618

+ +

r.6r8 H 0.5 H V2

12. Wbat is a switched capacitor filter? Wbat are its applications? How can you simulate a .

resistor using switched capacitor? Explain with necessary derivation. [3+3]

Table l: Polclocation for Butterworth Responses \

n=2 n=3 n=4 n=5
-0.7071068

ri0.7071068
-0.50

+i0.86603
-0.382684

ti 0.923879s

-0.809017

li 0,5877852
-1.0 -0.9238795

ri 0.3826834

-0.309017

ri 0.9510565
-1.0

Vg

**+

I.5r8H lA

.t

P.1.2
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Subject: - Filter Design

'/ Candidates are required to give their answers in their own words as far as practicable.
y' Attempt f!!questtons.{ The /igures in the margin indicate Full Marks.

l-

l-

t-

tr

!

l!-

y' Assume suitable data if necessary.

l. The magnitude squared function of Chebyshev approximation is given as: l4+2+4)

lr"ri.1'=# ,

a) Derive an expression to calculate the required order for given low pass filter
specifications.

b) Calculate the required order for following low pass specifications.
omax : 0.5 dB, cf,min : 14 dB, roo = 1200 rad/s, (0s : 1800 rad/s

c) Prove that the locus of poles of Chebyshev approximation is ellipse.

2. Which o the following functions are LC-<iriving point impedances? Explain with reason. t4]

s2 +20s3 +64s sa +9s2 +8
6r (s) = T;;& +n5, Lz\s) = 

,J * 4,

Synthesize one of the realizable impedance using Cauer-I and Cauer-II method. [3+3]

3. For R1 - Rz : lQ, obtain a lossless ladder to realize the following transmission
coefficient: [10]

., \ 2(s2 +1)
*/a\ 

-

3s'+4s'+3s+2
4. Draw the neat diagram of Sallen-Key low pass filter and derive the transfer function.

Design a fourth order Butterworth filter (refer Table l) using cascade of two Sallen-Key
circuits using design-l and design-2 respectively. Your final circuit must have cutoff
frequency of o:s = 4000 radls and capacitances of 0.1 pF to 0.001 pF. UOl

5. Define bandwidth, crmax, crmin and roll of with necessar,'diagram. At frequency f = 15 kHz
ina f = 20 l*lz a filter is designed to attenuate the input signal by 78 dB and 90 dB
respectively. Find the amplitude of the output signal if the 15 kHz input has amplitude of
500 mV. t8l

6. What is the importance of frequency transformation in filter design? Use frequency
transformation to find the bandstop filter assuming suitable lowpass prototype. t8I

7. Discuss single parameter and multiparameter sensitivities. Perform the sensitivity analysis
of Sallen-Key lowpass filter t8l

8. What is frequency dependent negative resistor (FDNR)?'How FDNR helps us to avoid
the use of inductor in filter design? Explain wittr stritable example. t8l

g. What is switched capacitor filter and what are the limitations? Design a switched
capacitor MOS filter to realize ttre magnitude response given in attached figure. t8]
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*** The End ***

Use suitable clock frequency for your design.
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Table 1:
Pole Locations for Butterworth Responses

n=2 n=3 n=4 n=5
-0. 068

0.707r068
- 0.50

++ 0.86603
43826834

+ i 0.9238795
- 0.809017

+ i 0.5877852
- 1.0 - 0.9238795

+ i 0.3825834

- 0.309017

r i 0.9s10565
- 1.0
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Necessarv table is attached herqwith.
Assume suttable data tf necessary.

* 
,. Define bandwidth, transition width, omax, (f,min and roll off. t6]

- 2. What are the major properties of RC driving point impedance ftinctioni? 14+2+3+31

s2+4s+3 . s2+8s+12
Zt(S)= .Ar'OL^lSl=-r- s'+8s+72' '\' sz+4s+3

Determine which of the above impedance function is valid RC driving point impedance?

u Then realize it in Foster series and RC ladder form.

' 3. Explain zero shifting by partial removal of pole with a suitable example. t6l

4. Derive relation to estimate the order n of inverse Chebyshev approximation. Use this
L

formula to estimate the order of inverse Chebyshev for following specifications: 14+3+5]

omax: ar: 1 dB cf,nrin = crr: 16 dBr or, : 1000 rad/s ol, = 1600 radls ,r

Determine the pole locations and plot it.
U

5. Starting from a second order all pole transfer function t(s) = ** * 
, derive the

- constant delay second order filter. t8]

6. How can you transform given low pass filter into a bandpass filter? Explain with

U example. t6l

7. Draw the complete circuit of Sallen Key low pass biquad filter and derive the transfer
.function. Design third order lowpass Butterworth filter at fb = 3 kIIz using Sallen and Key

- circuit. Your final circuit must contain practically realizable values. Perform gain

compensation if necessary. [6+6]

.-,8. Design a lowpass filter using the Leapfrog simulation method. The prototype is given in
figure below, having half-power frequency of 1.0 radls. [ 10]

0.7654 H 1.848 H

+ +

Vr Vz

In your final design the half-power frequency is to be 1.6 kHz, and all elements should be

in a practical range of values.

1.848 F 0.7654 F lo



I

r
t9. Design a switched capacitor MOS filter to realize the magnitude response given below: t8]

r(o) I

6dB

l'

I

200 400 800 1600 0)

Use suitable clock frequency for your design.

,1.**
I

l

i

{

l

Table l:
Pole Locations for Bunerwonh Responses

n=2 n=3 nt4 n=5
- 0 707i068 -0.50

t+ 0.7071058 0.85603
- 0.3826834 - 0 80e017

* 0.9238795 + 0.58778-s2
- 1.0 - 0.9238795

0.3826834
- 0.309017

t i0.95I056s
-10

i

I

1

I

^
I

I

i
f
I
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,/ Attempt All questions.
r' Thefigures in the margin indicate Full Marhs.{ Assume suitable data if necessary.

l. a)

b)

2. a)

b)

3. a)

What are the differences between ideals and practical filter? Describe the concept of a,
and a. with diagrams.

Derive element scaling equations. What is the importance of scaling? Explain.

What are the properties of Butterworth approximation? What are its advantages and
disadvantages compared with other approximation methods? Explain.

Find the order of Butterworttr low pass filter and plot its pole-zero locations which
satisfies the following specifications: cf,max = I dB, a6;p: 12 dB, roo : 1000 radls, 0)r:
2000 rad / s

Define positive real function. What are the properties of RC impedance function?
Explain.

Realize the given function below using faster I method

\,,6\_ (S2 +1)(Sz +5)(S2 +20)
't"/- ,(S3 + 2XS' + 1o)

12+21

t6I

12+21

t6I

tsI

t6l

b)

4. What is zero-shifting by partial pole removal? Explain with example. t4I

5. a) Find the relationship between transmission coefficient and reflection coeffrcient in case

of doubly terminated lossless two port network. t4I

b) Give &e reflection coefficient, p(s) below, relaize the doubly terminated lossless two

port with resistances of 1 ohm each. p(S)= 
S#. t5I

6. Draw the circuit diagram of low Thomas biquad circuit and derive its transfer function.
Design a second order lowpass filter using Tow Thomas biquad circuit with
poles -2000r t j4852.58 and a dc gain of 2.lnyour final design, use capacitor of 0.0lpF. [4+6]

7. a) Define single parameter and multi-parameter sensitivity. Why sensitivity analysis is
important in filter design? [2+21

b) Perform the sensitivity analysis of Tow Thomas Biquad circuit. t5l

8. What is Generalized Impedance Converter (GIC)? Discuss the active simulation of
grounded inductor with example. [2+8]

9. What is switched capacitor filter? Realize the switched capacitor circuit of integrator,
investing surlmer, lossy integrator and inverting integrator. Ul

*!t:N.
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'/ Candidates are required to give their answers in their own words as far as practicable.

- 
/. At-tempt All questions.

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

- 1. What are the properties of RC admittance function? Determine whetlrer the fotlowirrg functiorrs are RC
admittance functions or not?

*r+3s y,..\ s2+4s+3 ylrr_(s+l)(s+3)b )'('t)=ffi+T I/(s)=ffi 
(s+2)(s+4)

" Realize one of the valid RC admittance function using Foster paratlel and Cauer tt meihod.

iltl

2, [)raw the neat and cleari circuit diagram of Tow Thomas biquad circuit and'derive the ,low-pass transfer I I 2J

htnction. How can you obtain highpass response from Tow Thomas biquad circuit? Explain with
necessary derivations. Using Tow Thomas biquad circuit realize the followin! transfer function

2000
, I Ct.-

s'+500s+1000000
-

t

U

3. Derive the expression to estimate the order (n) of Inverse Chebyshev apprpximation. Use this forrnula to
estimate the order of Chebyshev filter for following specifications:

rdp = 1000 rad / s al" = 1500 rad I s

dn.=1.0 dB a" =15.0 dB

4. Define the terms: pass-band, gtop-band, half-power point, roll-off, insertion-loss and insertion-gain with
necessary diagrams.

5, What are the properties of lossless two port network? If a pote is removed partially from given intpeclance

functiort, what is the effect on all poles and zeros in.given impedance function? Explain with exarnple.

6. What are the characteristics of aetive filter? Realize an active filter using inverting op-amp

confrguration with zero at 8, pole at 4 and dc gain of 2.

lo r.7058 H 2.5408 H L7058 H

t8t

t8i

t8l

t8l

1

8

What is sensitivity? Compare the sensitivity of active vs. passive filter, Perform sensitivity analysis of t8I
Tow Thomas biquad lowpass filter.

Following circuit shows the passive lowpass filter having normalized bqndwidth. Design a lorvpass filur""*r1.'
using FDNR having bandwidth of 4 kHz. In your iinal design atl elements should be in practical range'

+ +

V1 Vz

Wlrat is switched capacitor filter? How a resistor can be simulated using switched capacitor? Explain' t8I
.Also draw the switched capacitor equivalent circuit of the Summing inverter and Non'inverting integrator' ' .

ri**

1.2296 F t.2296 F I Q
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-l.r/What are the advantages of active filter over passive filter? Realize a bilinear transfer
function with zero at 3, pole ar 9 and high frequency gain of unity using inverting op-amp
configuration.

.lZbenve the element scaling equations. What is the importgnce of normalization in filter
design? Explain with example

lSynthesize the following impedance function in Foster parallel and Cauer II form.

Z(c) =
6sa+54s2+48

s5+l9sl+48s

a two port LC ladder circuit which is defined by follorving impedances:j{, Realize

t8l

t8l

t8l

u2)
-2^2.

2., = .s and 2., = t= *'
s(sr+10) " s(si+l0)

.{4following circuit is a fifth order Butterworth lowpass filter at nornralized frequency.
Irom given circuit obtain a highpass filter having half power frequency of l0 KHz using
simulated inductors.

I O 0.618 H 2.0 H 0.618 H

+ +

V2

i8l

F2l

t8l

t8l

V1

1lr/Draw the circuit diagram of nrultiple feed-back (MFB) lowpass biquad filter, and derive
its transfer function. Design the second order Butterworth lowpass filter having half
power frequency of l0 K-Hz usirrg MFB biquad_ circuit. In your irnai circuit, the largest

capacitance should be 0. I pF.

7.7befine sensitivity? What is single parameter and multiparameter sensitivity? Why passive
:/ filters are less sensitive than active filters? Explain. Perform sensitivity analysis of RLC

lo;rpass filter.

8./From a doulby terminatqd fourth order Butterworth lowpass filter, design a lowpass filter
*\ving half power frequency of 4000 rad/sec using active simulation of in,,Jr:.ricrs.

I What is switched capacitor filter? How can you simulate a resistor and invert a signal
using switched capacitor? Exp!ain with necessary derivations.

Table l: Pole locations for Butterworth Response

t8l

'l'abtc 2: Elements of 4th order Butterworth lowpass ladder circuit

l.6l 8 F t.6t8 F I O

n=2 n=3 n=4
- 0.707r 068 + 0.7071068 - 0.50 t 0. - 0.3826834 r i 0.923879s

- 1.0 - 0.e23879s r j 0.3826Q4_

Rr=lOL.r = 1.848 H Cr=0.7654F,Cz = 1.848 FLr = 0.7654 HRr=1f,)

L
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l. What is scaling in filter design? Why is it necessary? Derive the expression to determine the new t8l
value of circuit elements while applying magnitude and frequency scaling.

2- Derive.an expression to calculate the required order for given low pass specifications using [l2]
inverse Chebyshev approximation.. Using your expression calculate the order of inverse
Chebyshev fiiier for foitowing specifications: 

-

0a1o:0.5 dB, ct6;, = !5 dB

or, = 1000 radls, (D5 = 2000 radls

AIso show pole, zero locations.

3. Which of the following functions are LC driving point impedance function and why? Explain. t8l 
-

ss +34s3 +225s
ard Zr(s) =

s5 +20s3 +64s

sa +10s2 +9
- I Pick one of the valid LC irnpedance and synthesize it in foster parallel form.

4. What is the importance of frequency transformation in filter design? How bandstop filter can be t8] '
obtained from suitable low pass prototype? Explain

5. Design an active filter to rcalize the bilinear transfer firnction with zero at lkHz, pole at lZElz tS]
and high frequency gain of 20dB

6. Draw the neat and clean diagram of Tow-Thomas lowpass biquad filter, and derive the transfer fl2)
function. Design a low pass filter using Tow-Thomas biquad which has poles at -450+893.03j
and dc gain of 1.5. Your final circuit should contain practically realizable elements.

7. Define sensitivity, and explain the importance of sensitivity analysis in filter design. Perform t8]
sensitivity analysis of Tow Thomas lowpass biquad filter.

8. What is Frequency Dependent Negative Resistor? How can it be used to avoid use of inductor in 18]
filter circuit? Explain wittr suitable example.

9. What is switched capacitor filter? Design a switched capacitor filter to realize the transfer [8]
function:

,r/c\_ (s+200)(s+800)
r \u'' - (s + 4oo)r-

sa +20s2 +64-:' ''Z'(s)'=
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y' Assume suitable data tf necessary.

1. The magnitr:de squared firnction of Butterworttr filter is given as: (5+3+2+4+6) t20l

lr-( iwl' = --, 1 
=t'nv"4 l+(alaoY'

a. Derive an expression to calculate the required order for grven low pass filter specifications.

b. Using this expression calculate the required order for following low pass specifications.

c.o = 1 dB, c[mitr: l0 dB @p : 1000 radls orr : 2000 rad/s

c. Calculate half power frequency.

d. Plot pole-zero locationand determine the transfer function.

e. Realize the transfer firnction nsing Sallen-Key circuit.

Z. Find an LC ladder to realize the following impedances simultaneously. t10I
s'+5 .- Ks2.Zr,=---1-a, tu-d Zzt=--. -rr - s(s2 +10)' 'L s(s2 +10)

3. To obtain higher order active filters in filter design, instead of using cascaded biquads, why is it t10]
necessary to simulate LC ladder circuits? Explain leapfrog simulation of LC ladders with suitable
example.

4. Define passband, stopband and tansition band with necessary diagram. A wide-band input signat t8]
of arnplitude 100 mV is applied to the filter. In the stopband, the signal components at output of
filter must be no larger than 50 pV. Determine the required stopband attenuation a of the filter in
dB.

5. What is positive real function? Discuss the properties of LC driving point impedance function t8l
with suitable example

6. Compare active filter with passive filter. Design an active filter r:sing non-inverting op-amp tSl
configuration with follqwing hansfer fwrction:

I(r)= s+8
s+2

7. Draw the neat and clean diigram of multiple feedback (N,GB) lowpass biquad circuit and derive t8l
the transfer functioo. Design aMFB biquad for the following transfer function:

I

s'+1.2s+l
8. Define sensitivity. What is its importance in filter design? Compute the serisitivity expression for t8I

cutofffrequency and quality factor of RLC lowpass filter.

I
i
lo"
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Suhiect:. Filter Design '

Qandidates are required to give their answers in their own,words as far as practicable.
r' Auempt All questions.
'/ Thefigures in the margin indicate Fuli Marles.
r' Assume suitable data if neeessary.

l. Derive the relation to calculate the order,n of low-pass Butterworth approximatio4. Using this
formula calculate the order for following low-pass specifications: t4+3+3+21

. cf,."*: c[p = 1 dB r c[min = c[,. = 12 dB
or, = 1000 rad/s ro, = 2000 radls

Also determine hansfer function and plot pole locations.

2. Draw the complete circuit of Tow Thomas biquad low-pass filter and derive its transfer function.
Using this circuit realizn the second order low pass filter with poles -2000 t j3464.L02 and dc

, gain of 2.5.In your final circuit capacitor should be 0.01 pF. I t6+61
I

3. Which of the following functions are LC'driving point impedance function and why? [4+3+3]{,i

l

i-

i

s3 +13$2 +44s+32
' s3 +8s2 +12s

' Pick one of the valid LC impedance and synthesize it in foster parallel, aS well as LC laclder form.
,l

4. What are the properties of lossless two-port networks? How zeroes of hansmission can bb

redlized in two port network?, Show with suitable example.

5. The following circuit is a fifth order Chebysheu io*purr filter with b O.S Og ripple, normalized so

that the 3-dB bandwidth is 1.0 rad/s.

1.7058 t{ 2.5408 H t.7058 H I

[3+s]

t8l

+ +

I

Vr V2

Realize this using FDNR such that the half power bandwidth is 1432.5 Hz. Your final circuit

should contain practically realizable elements; ,, ,

6. What are the characteristics of ideal filter? Compare the characteristics of ideal filter'with that of
practical filter. 

:

7. What do you mean by frequancy transformation? Why it is necessary? Explain with example.
u --- 

i

8: What are the properties of Bessel Thomson response? How can you design constant delay filter? '

9. Why sensitivity analysis is important in filter design? Show how changes in each capacitors C;

affect the filer parameters o16 and Q in Tow Thomas biquad circuit.

10. What is switched capacitor filter, and where it is used? How inverting lossy integrators and non-

inverting can be realized using switched capacitor?

i ,r** ' 
''"

I

I

i

I

t6l

t6l

Iut

t6l

t.2296F , t.2296 F' I O

t61
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,/ Candidates are required to give their answers in their own words as far as practicable.

'/ Attempt All questions.

'/ The figures in the margin indicate Full Marles.,/ Assume suitable data if necessary.

i. Derive element scaling equations. Explainthe imporance of scaling in filter design. t6l
2. _-Discuss the properties of positive real functionwith suihble examples. t6l
3. Determine whetherthe following functioos are RC driving poifi admitance functions or no! t10]

state withreasotr.

r(s) = 
(s+1)(s+4) 

and rfs) _ 3(s+lXs+4)
s(s+2) (s+3)(s+6)

Pick one of the valid RC admitance function andrealizs it in parallel Foster form, as well as

RC ladder form.
4. Syathesize'rhe f*o po:t netvork whose parameters are defined as:

2s2+l 1 - s2+4 t8IZ-=-- an(l Z--=K-'Ez s(s2 +2) -zt -- 
s(s2 +2)

5. Compare Butterworth approximation with invcrse Chebyshev appro{lpation t6l
6. Derive the expression to calculate the order (n) of Btrtterworth approximation- And uing U21

this expressio4 calculate the order of Butterworth filter for foilowing low pass

specifications:

dro= do =! dB drb = d, =20 dB

@p = 1000 r'ad I s @, --20A0 rad ls

Showthe pole locations, and determine the tansfer fimction. \

7. Derive the fiansfer firnction of Tow Thomas biqtud circuit (lowpass). Thea design a second t10l
order lowpass filter using Tow Thomas biqr:ad with poles - 4000 + j 9165.1514 and a dc
gain of 2. In your final circuit capacitor value should be within 0.1 pF to 0.001 p.F.

8. Define sensitivity. Perfomr the sensitivity analysis of Tow Thomas biquad lourpass filter. t8l
9. What is switched capacitor filter? How can you realize summing integrator and lossy t6]

integrator using switched capacitor? Explain with trecessary diagrams.
i0. The following circuit is the lowpass filterhavinghalf powerbadwidth of 1.0 radls. t8l

1 () 1.7058 H 2.5408 H 1.7058 H

+ +

V1 Yz

Realize above filter using FDI{R, such that the half power bandwidth is 5 ld{2. Your final
circuit should contain practically realizable rralues.

c-

1.2296F 1.2296F 1rl

l-
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Subject: - Filter Design

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

l. a) Define half-powerpoitrt, bandwidth roll-off, pass-band and stop-band with necessary
diagrarns. t5I

b) What are the properties of lossless driving point impedance firnction? Explain with
exarnples. t6l

2. a) Identiff the followiug driving point impedance. Then synthesize using foster series
and foster parallel method. t8I

ss +6s3 +&Z1s)=?+4s+3

b) Express impedance parameters in terms of admittance pararneters. t5]

3. a) Distinguish between Butterworth approximation and Elliptic approximation. t6I

b) Derive the expression to estimate the order (n) of Inverse Chebyshev approximation.
Use this formula to extimate the order of Inverse Chebyshev for following
specifications: U21

op: 1000 rad/s olr = 1500 radls

cma,x: ap = 0.5 dB omin: g4,=22 dB

Determine the pole locations and transfer firnction.

4. a) Design a second order lowpass filter using Tow Thomas biquad circuit with poles

-2000 tj 4582.58 and a dc gain of 2. In your final design capacitot value should be

0.01pF. t8l

b) What is leapfrog simulation of passive filter? Explain with a suitable example. t9l

5. a) Realize the following passive filter be 4ctive simulation.of grounded inductors. t8l

lo 1.618 F 0.5 F 1.618 F

+ +

V1 0.618 H 0.618 H 1rl Vz

Use frequency scaling factor kr = 2000 and also perform the magnitude scaling to get

practically realizable element values in your final circuit.

b) What is switched capacitor filter? What is significance of MOS switching frequency

in switched capacitor filter? Explain with a suitable exarnple. .

c) Define single pararneter sensitivity. Why sensitivity analysis is necessary?

' !t**

,'' 1\

t8l

tsl
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The Jigures in the margin indicate Full klarks.
Assume suitable data if necessary.

,/
1. a) ,Eistinguish between magnitude scaling and frequency scaling? What is the

.z significance of scaling in filter design?

iJ

I

t

:- l1

/2y
Show the difference between LC and RC driving point impedance function with
examples?

Identify the following driving point impedance. Then synthesize using Cauer I and

cauer II method. Z' ' sa + 4os2 +144,(s)=IT;16,

t6l

t6l

t8l

tsl

t6l

u27- ,

*rn Derive the expressions to calculate admittance parameters in terms of impedance

J can you design a constant delay filter? Explain.

) Derive the expression to calculate the order (n) of Chebyshev approximation. And
using th,is formula. calculate the order of Chebyshev filter for following lowpass

/ spccilicntiorls:

co,=Irad/s ' or,=I.8rad/s
cf,nrox = ct, = 0.5 dB c[nrin = crr:20 dB

Shorv pole locations and detennine the transfer function.

Design a third order lowpass Butterworth (Ref'er table l) filter using Sallen-Key
biquad with (roo .: 3000 rad"/s. Perform gain compensation if necessary. Choose the

capacitor values between 0.1 pF to 0.001 pF.

Define generalized impedance converter. Explain the active simulation of grounded

inductor in filter design.

+

l

4.?

r
ll0l

t8l

tel
5. a) Realize the following lowpass filter using FDNR (frequency dependent negative

. resistor).

I o 0.7654 H 1.8485 H

+

Vr
".1

1.8485 F 0.7654F I O v,



Given passive filter is designed at normalized. frequency. So perform frequency
,"ii'' scaling to make (D0 = 1000 and finally your circuit should contain practically

realizable values. lffi#*sh*tr ,,,*G. . .

b) Design a switched capacitor filter to realizs the magnitude response given below.
/ lt0l

r0o) I

6dB I

lo2 lo3 lo4 lo5 F!

Use suitable MOS switching frequency.
I

-'l

:

1

L
t

i
I

'''1

I

...]

I

'1
I

i
I

I

)r.\"
'..{ 

} r..,L
.ti f" oJir
i i!"\

r,#
it,.

i
I

- 0.258819
r j 0.96592s8
- 0.7071068
rJ 0,7071068
- 0.9659258
i i 0.2588190

n= n=5 n=5n=2 n=3
- 0.7071068
rj 0.7071068

- 0.50
rj 0.86603
- 1.0

- 0.E09017
tj0.587:78s2
- 0.309017
*j 0.951056,
- 1.0

Teble l:
Pole Locations for Butterworth Responses

- 0.3826834
l.j0.923879s
-0.nx8795
rj 0,3826834

*rt*
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_ ,S4Djecr: - Filter Design

, {. Candidates are reguircd to glw their'answerc in ttreir own words as far as practicable.U :i-'' , y' Attempt AII qtestiots.
' ." r' Thefigures in the nargin indicate Fult Moks.

{ Necessuytoblr se ffiachedhsetith
E i .4ssume suitable data if necessary.

1. a) Dstingqish armng the terus: cut off frequerrc,l' (alc} hdf-powerpoint (arrp), cEntre
frequenc-v (roo) clearl-*- nith neat diagrams. [1+1=1]

b) For the glwn circuit below, find transfer.firnction T(S). Also plot the rnagnitucle and
phase re$ponse indicatingthe location of poles and zeros. [2+2+2+ll

h
Rr

v,

C:

R:

\.1

itl lvhat are the propertics of LC circuit? Show that Z(S) is the ratio of the wen b-r'odd
firnction m odd by even firnction in LC circuit.

b) Find thc expression for Z-parameters in terns of Y-parameters? Wtrat do you miaEr
by residue condition? Explain.

[3'3]

I (;ZI
LJ . .''

[+ -jJ

F(S) = 'tSz + 165+ 12

S3 + 85+12

b) Explain Q$pshw app,roxinution fm low pass filter and daire ,Exp,ressi n for the
order of fitter (n).

{. a) Define siqle paranrtcr and multiprranrt€r sensitirities?,11'rr-r is its oignificaace in
filter design? Als.o, crplairl what do 1nu nrean by garn allocation? p+2+2+Xl: , ;, :*i'l

b) Design a 46 ordcr loupass filter, inplernented by rrsing actiw lcapfrog method with
the half powr pornt being 20.W rad.'sec. t10I

5. a) For the atyrryotic bode plot shown in figure belo*', find T(S) and realize it by using
switchedcapacitor tv_{Os61tg Choose reasonable clock &equancy of 1,our own.

t10l

ll0I
dB

?o dB

ddBoctave

or radls
100

b) Wllat is Affmiou GIC? Find exprcssion for Z11and explain how you can sirnrlate
floating in&rctor using GIC. tl+5 t{J

fr0o)i :' -

t

:

Eram.
I*r'el Mar*s

Programrne iBEX PtssMarf,,s

Year /Part m/tr Time,

:1
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Subject: - Filtcr Dcsign

/ C^rrdidr.r rc re<n:r=d tg gn'c ttrir rnsrer: hr thcb orm wo,rds rs fr rs pncocablc.
{ $aryt&qtattto'rr
/ Tlufigrra b tho rurgtt lrvlicat FuIl llgkt. ,J t;aancTfuura o. fra.)tcd hoafit
J ,|tllilra rag6le dcu 1f nzce.tsolt.

l- e) trtra doytrr mcar, bf irutrthn to,ss? Conpue rctive and passivc 6lrr. Strat uc tlrc basls of thcir
rclcain? \lluch d6 )ou pngs! Cive teesons.\

b) For 5c cirruli rhnr\n in frnrc bdorr. &tenrrinc thc tuufcr frmctron, rhow pnlc.;ao lc'crticns
urd*r miIE unr& alrt plrxc rcfrquc. ,R1

[ +a+11

[2r 2+ al

+

vr 'R1 V2 ':L,\

I
-- -*').'.t

tr

,!

i

1r)
b)

3r)

b)

lr)

b)

5. r)

b)

R

De&r PRF. \\trt ue he propcrtic of PRF? Whst is iu dgni,6crncc? Discuss. 
:

Rrh. Gre givcr frurctiqn Z{S) wrng CarEr-l and Caucr-ll netho4 whac

rrb.$g-S:s
S'+4S'+3

Dcfuc loss-le$ two ;nrt ncworks. Explah is popaties. Whrt do 1ou mern by pnrrte rnd
tsensrussron pcl:s?

Auutr.rgcofiCo<0oVisappUcdattarnimlpeir-Iwirhtgminlpair-2ipcrLr6ulsn
cu?=rl It - 2O < Oo A and V2 - 50 < 0". Thc temc voltage is rpplicd to tcrninal pair - 2, *ith
termiml pair - I qltrr, resrlls in [2 = d0 < 0o and V1 = 80 < 0p. O Find impc&nce mrtrirt fir).the
lmp cqrrauon for thrs nch$ork and tiir) rhat *rll bc the rolhge across a l0O reristor corulcrtcd
rcrsrs tcrrrurul pru - 2 if r 100 < 0t volt rcucc ir connectctl rcroas tcrminal prir - I
Dls.uss Che$rhct' approximation in 6lter d:sigrL lrlelic'cornparlrcn bs:rvecn Butters'ortlt
Ctreil:hev. lnv:rsc Clreby:hrv urd elliptic Otcr ri& ncat diagranu.

Desip second orda Butttrrrorth 6ltcr rsing Sellcn licy biqued urd pcrfomr gain rUc.caticrn if
nedsd Use c'r6 = 2000t nd/s and C = 0 I pF to calculete othcr conrpcrncnt tlu?s.
r*'Iry'filtcr elcm:nt $nsitivity is important in filtcr d.srgn- Di.ecrrss sng,l: pa;am:tcr and mulu-
panmctff scntitit,ities in dctail

Nrrl r*'itch.d capacitot IrIOS filtcr which sati:fies tre given magrrirudes ,ssrxrrrc in Bodr plot-
Yc'u.can chocrc leas.onble clock fiequency of ycur orru

It+l+ 11

. 
[4+41

I l+2r21

[,1r.2 +:l

[]r3l

l8t

l2+,1|

lr2l

V

J
,

t8l

Crain
dB lo3 rd1 roJ0

d

6. Dcsi5n r &rtaworth forth c'rdcr lowpass 6lt.r q.ith half powcr fiequcnry of l0h'Hz The 6lter must
be implcrncrn in lcapfrog aaive filtcr. ."€-'- ,/

o ' aal . ?

-20d8 -

;:

, -'1 ... . . .k.Snlli1rlElFl'&tlcM

,,.

BEX l'sr f,lrrlr t2Progrrmmc
Tlmc 3 ht:.Ycar / Prrt

+

fr!$if:Tqndq+'"*Yw
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r' The Jigtres in the margin indicate'faV 4{A*s./ ,lsswna nissine dota if necessr,i.t,.

Butterrrordr and Chebyshev

%, =.1 dB, ok T

2. a)

b)

c)

1. r)

r,-\ 4(s + t) (.r r- J)
l.l3 ) = 

-j--
: ' (o'+ 2) (s +. 6)

l,

t'') \\'hat i.r Generalzcd
gl ountl.srlir1du6

Er:rrn.
EO

/ Bnck
B.E.

l'nsr lrlurla 33BIi\
tIIiti Tlnre

r' Candidates are required to give their answels in their own rvords u fu'as practicable.
J Afienpt,!!! questions

t:'ri
',1'1

-i1,:i
II

,:
..i

(')

tt
; t,i
.l-, .t ll,.1

: .'::
-..:

.. I'#,

..i, i

'.','.';'
: \-;:

':1\

l.,a) Discuss the Buttcrworlh lpproximaion in tilter tlesigr. l)illerentiate bi:tween
apprcillEurtrons.

I

Ilr) The following specificatioru :u'e givcn for u Butterworth lolv-pass {ilter.

25 dB and Pr 
= 1.5.

'op
Detcrminc: i

i) thc fllcr onLr which is icquiled tr,l r4ect lhc abovc spccificarioru. \
ii) tr half-power tiequenqi. \,

c) il.rlli;rin pro;rcrlics ol l*'o iJuii t19l11'111[..

- i. il) . Exphin rrhr, [-ctpliog iirrrulirlicr; ,il Pls.sivo lilrcr is ttccdcd, u$c a stritablc
cxlutrple to support your crpllrn:rtiorr. i

ce Llouu*'erter'l Discuss tlte .ac-tivc sirnulation of

Discuss ths nr,'cd :uirl inrportance of tiltcr rlesigrr in the liclcl of clecuonics
cngulucr'lng

Di.fierentiate bctwcsn an irlcal i;r'ick-,*rll rc:rpoflse iuxl iractical rcsporues. '.-T: t5J

Delinc ,1,0 fiolterving tcnns: h.':ltil,on';r i:r:int, brnrl rvidth, Sah and atlsnuation. ,.: 101

Draw a netrr olrcuit diagranr oI' a I trrv-Thorrtus Biqrud circuir. Expiain lhc : ; 
- 

'

funotion of cach of the tkce ftnpr:rult blocks in the circuit. prne-tlrc-transfcr ' '

function of each of the blocks_-:r.:...y_",11.1t lltc ovErall traruler fi1n9_l_ign. t2+3+5)

b) Discuss Dcsign Ilmcthocl. in S;rlcrr-kcv bicluad dcsign. 'i. [6]

,.[. c) 
-Whct 

is P-It functionl Wlry a lunctiqrn nccd to be Plt luriction',) E.rplain rt'ith a

suilabld c.xamplc.., .

, b) -Given F(s) is the driv{ng point adnrittrnce funclion of an LC netrvork. Sinthcsize
-' ths fiucrion

t

l

',.i

,;:i

[6]

t3l

tsl -l
I

')) Discuss tlie r:psration of a srvircltod capacitor filter. E.rplain its application. . t

ta1l.

t.

\
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t' (lanrlitlalcs aro rcrprirctl q*.$ffiffif 
"nswsrr,frm-fuir 

worrls as lar ae practicable.
r' ,lfienpt 4Q questiotts,
{ The Jigures in the margin indicats Fttll Msks.

1. a) Define half-power point and attenuation. Exphin honr con you dcfino filtc 6pcr from
attenuation curve? ': [3+3]
b) Plot the magnitude and phasc resporue$ for given R{ fitter circuit. Show thc location of

lxrlcs and zr:ros in s-planc and.iu:ltily your pkrts. tSl
R

- +
C2

?7

2. a) Dcfine P-R fimction and explain its importurco in rcalizatior of a nctw'ork. t6I

b) Thc driving'point impcdancc of an onc port L{ nctwork is Z(s). Synthosizo thc driving
point impedance in Firgt Caucr form. t6I

z(s)=*ffi
c) Discuss the properties of losslesc two pct nctwork tl]

3.. a) Dscuss Chebyshev approximaion in filrcr dcsign. Diffcrendate bcrwccn CJrcbyshev and
Inverse-Chcbyrhcv appnrximalions. [3{'31

b) Dscuss Bessel-Thornson method of corutant dclay fillsr dclign t6I

4. a) \that is Gain Enhanccnrcnt? Explain why it is ncccraary in Sallcm-Kcy activo filter
dcsign?. [2+4]

b) What i$ RC{R tansformation? Show &at a hw prao Saltcn-Kcy activc fiftcr will bc

high-pasr liltcr if RC-CR, baosformation is appliad inhw-pam Sallon-Key. [3+41

c) DcrignsMfB biqradtormoctfollowingspccificotion: G= d bt* l.3,andh= I tdl

v.*V,

i What is Frequency Dependent Negrtivo Resist$ce? ExBlein llow fiDNR can replacc the

in filter circuifl [2+4I

Explain actirrc simulation of paesive filtc ruing Lcapfrog mctlpd- [6]

What is a switched capacitor filter and what are the limitatims of this kindl E rphin in
detail with a suitablc exesrplc. [2+4]

I

;,u
i"F
I

i zrol1" d4-*rftF"

'Tfi'll I
B,E. IETTII[trItr EO

Priogr$nmo riIill Pur lilrls 32

enr / fr?t Tlmr 3 hrrs.

6 T-EE
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I

L

(5)

(5)

(10)

to mect the aborrc rpecifioation

lt

*
*
t

Candidates are required to grve their answers in their own words as far as practicablc.
Attempt.4[f, questions

me fig,rnal ln thi rleht rnagin indicate firll marks

Define half-power point bandwidth, skirt, and roll-off, (8)

Plot the magnitude and phase responses for given R-C filter circuit Just$ the plots with
the he$ of locations ofpolcs and zeros in s-plane. (8)

(Sec Fle.-r)

Disouss tho basic tcchniqubs of rynthcsls of a girrcn.P-R function ln dctail. (6)

Civctt F(s) is thc driving point admittance lirnction of a l(-L nollvork. Syn0rcsizc tho
function. t (s)

F(s) = tGlxs+3)
(s+ 2{r+ 6)

l-

I

It- 1.(a)

o)

I

I

:

i\-

t_

2,(r)

(lr)

(c) Find Y-parameters of girrcn netn'ork interms of Z-parameters.

3.(a) Discrss Invcrss-Chebyshw approximation in 6her design. Differcntiate between
Chebystrw and Inverse-Chebyshw approximations.

(b) The following spccification are giwn tbr a Chetryshw low-pass filter :

iL=lj
@p

&^o=dt=ldB
drdo=ar=22d8

Dotgrmino

I

L

I

i

(b)

5.(a)

Wh.y filtor otornorrt rensitiviticr ir imp<xtont irr liltcr dorign ? Dincuuanirrglo-pnrnurolct'tttttl
multi-parametcr scruitivities in detail (8)

\!tat is Generalized Impcdance Conrrcrtcr ? Discttss ths activc simulatbnofgrounded
inductor in filter design (8)

What is Lcapfrog simutation of a passive fitter and why it is necdcd ? Explain in detail with
a suitablc cxample. (8)

O) Design a switched capacitor filter which satisfies the given magnitude rcsponse in
Bode-plot Chooee the suitable MOS switching frequency in your design.

(See Fig.-Z)
(8)


