
358 TRIBHWAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Exam. Regular
Level BE Full Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part w/II Time 3 hrs.

Subject: (Elective ID Gr76507)

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

1. What are the technical challenges and characteristics of a big data? Who are the data
scientists, list out egiryelcs-andskiil$

2. flith diagram, explain general architecture of Google File System.
(

OR

a) Why do we have single master in a GFS and millions of chunk servers?
b) A cluster contains 1500 machines, each having 500GB disc capacity. Calculate

approximate the number of the chunck servers, the blocks and the total available size
if default chunck replica is 3 and 5 respectively.

3. a) Mul is a map reduce? Explain theexecution cverview of the map reduce.

b) Draw the output of mapreduce of the following lines:
"big users big volume data cloud contibutes bid data"
"facebook has big users facebook operates big data"

4. a) Explain a CAP theorem.

b) Differentiate between a RDBMS and.aNoSQL Databases.

5. Explain ta:<onomy of aNoSQL databases. Explain Cassendra database in brief.

OR

Using a.MongoDB database,

a) Create a collections named "posts", insert following records:
title: MongoDB, description: MongoDB is aNoSQL database, by: Tom,
Comments: We use MongoDB for unstructured data likes: 100

i) Now write a query to search title of the post wriuen by Tom.
ii) Write mapReduce firnction to count number of posts created by various users.

6. What is the Lucene? Describe the typical components involved in the search application.

7. Explain various components of Hadoop in brief.

8. Write short notes on: (any two)

i) Combiner Functions
ii)" Fault tolerant systems
iiD JSON
iv) Unstructured data
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- Big Data Technologies (Elective II) (CT76507)

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

l. What are the BIG-DATA challenges? Explain the data analyics process in terms of BIG-
DATA.

2. a) Explain the control flow of write mutation with diagram.

b) Explain the meta data stored by GFS master.

3. a) Explain garbage collebtion implemented by GFS. Explain its purpose against
implementing eager deletion for storage reallocation.

b) Explain CAP theorem and Eventual cortsistency. Also, explain the reason why some
NoSQL databases like Cassandra sacrifice absolute consistency for absolute
availabilitl'.

4. How map-reduce works in distributed fashion? Describe the parallel efficiency of map-
reduce with suitable block diagram.

5. List out the HADOOP daemons. How HADOOP and GFS are similar interms of Cesign
architecture.

6. Explain the term *NO-SQL". Justifu "for distributed scenario normalization contradict
the data availability".

OR

Write down the map-reduce program to find the word frequency.

7. What are the data indexing steps? Describe the components of search application.
,1. rl rfi
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{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.

'/ Thefigures in the margin indtcate Futl Marks.
/ Assume suitable data if necessary.

l. a) Suppose you are working in a company that works on analyzing data. How would you
detennine if they have hit the big data phenomenon? Also, how would you explain
your boss about the need to shift into new domain?

b) Explain Vertical and Horizontal Scaling. Explain their significance in Big data.

2. Why GFS creates multiple replicas for a chunk? Explain the GFS architecture with
suitable block diagrarn.

3. What are the beauties of fi,rnctional prograrnming? Differentiate the terms mapping and
folding with suitable example.

4. How NoSQL differs from traditional relational database? Explain.

5. a) Explain Bigtable/Hbase as aNoSQL database.

b) Explain document search. Explain Elastic Search as a search engine technology.

6. List components in a basic MapReduce job. Explain with diagram how does the data flow
through Hadoop MapReduce

7. Below is a data schema of trvo files used to detect possible crime that can happen on
citizens. Field id in citizen file is referenced by citizen_id in Crime file. Same citizen_id
can occur multiple times in Crime file i.e. a citizen can do multiple crime at different
times.

Write map/reduce progam that finds count of crime for citizen. The output must be of the
form (first_name * last_name):) {count of crime}

rffi,:!
tit ttrlns
ttrst_na* Strlrg
tut-ns+ Strtrq

f;trtrg
hcotsn

8. Write short notes on: (any two)

a) GFS Consistency Model
b) CAP Theorem
c) HADOOP and Amazon Cloud
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Programme BEX, BCT Pass Marks 32
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Subjebt: - Big Data Technologies @lective II)
,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
/ ltt questions carry equal marks.
{ Assume suitable data ifnecessary.

'1. Explain the implications of "Big Data" in the current renaissance of computing.
Describe the role of distributed system to solve the Big Data problems.

2. \Mth diailram, explain general architecture of Google File System.

3. tMty do we have single master in GFS managing millions of chunk seruers? W}rat

are done to manage it without overloading single master?

4. List components in a basic MapReduce job. Explain with diagram how does the
data flow through MapReduce.

5. \Mry does normalization fail in data analytics scenario? Explain CAP theorem.

6. Explain Eventual consistency and exptain the reason why some NoSQL databases
like Cassandra sacrifice absolute consistency for absolute availability.

7. Describe different components of enterprise search apptication.

8. You are asked to build a spam filter to know the words frequently used in the millions
of spam emails received. Looping through all the documents using a single
computer will be extremelytime consuming. Honrdo you speed it up by rewriting the
program so that it distributes the work over several machines and processes at
different phases/passes? Also describe how your algorithm wlll be applied to subset
of data at different machines and then recombine it in next phase to produce the
final output.
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Subiect: - Multimedia System (Electtve IID GT78503)

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

l. E:rplain the global stnrcture of multimedia system with diagram.

2. Differantiate between MIDI and digital audio. Explain the Computer representation of
sound with example.

(e)

(4+6)

3. What is image enhancement? The table on the left below represents an indexed image.

The table on the right is colour index table. What is the colour of the following pixels:

(0,2), (1,U,1L,31lZ,U,l2,2l,l3,Ol. (3+6)

R G B
0 0

0
0

I 255
0--

0
z + :.--- ?55
3 0 0

t27

0

5 127 127
6 255 0 255

5255

4. Differentiate between Video and animation. Explain the RGB color model and CMY

colour model.

5. Explain the data compression methods. Explain the-steps to crcate Huffrnan code @
with example.

l4+71

6. What are the design guidelines for designing the multimedia user Interface for
Multimedia system? Explain with exarnple.

7. Explain the Libraries, system softurare, higher programming languages and objeet-

oriented approaches in terms of multimedia system.

8. Explain the applications of multimedia in media entertainment.

(6f8)

(e)

(e)

(e)

I

)
1O

0 1 2 3
0 2 3 0. 3
I 7 ,2

T'
I .-5-_-

2 5 4 4
3 2 7 5 0
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Subject: - Multimedia I Virtual Reality (EG795CD (Elective II)

/ Candidatgs,arergquiredtogivetheir.angy.versintheirownword$asfaraspracticable.,., ."..;,..,-1.-...-.,..:i;./ Attempt All questions.
/ ALquestions carry equal marks.
/ Assume suitable data tf necessary.

1. Explain the global structure of Multimedia system in terms of application domain, system
domain and device domain.

2. What do you mean.by multimedia development life cycle? Explain.

3. Explainthe audio hardware. Calculate the file size if we record the l0 second of stereo
music at44.l KHz with 16 bits.

4. What are the different types of color model? Explain and gompare them.

5. What are the major differences between lossy and lossless data compression?

6. Explain the steps to create the Huffrnan code tfee with example.

7. Differentiate between lcon based authoring tools and time-based authoring tools.

8. What are the applications of multimedia in Entertainment? Explain.

**!F
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Programme ricr Pass Marks 32

Year lPg,rt II IT Time 3 hrs.

Subject: - Multimedia and Virtual Reality (Elective I)

,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questtons.
,/ Thefiguies in the margin indic'ate Full Marles.y' Assume suitable data if necessary.

l. What do you mean by global structure of rnultimedia system? Explain with
example. (10)

2. Differentiatebetween IvIIDI and diEital audio. (5)

3. Mention different types of colour nrodel and compare it. (10)

4. Explain the data compression methods with example. (10)

5. A bitmap image has resolution 640x 480 pixels. Each pixel is 32-bit de€p. What
is the size of the bitrnap in bytes? (5)

6. What do you mean by abshaction I'evels of the programming of muttimedia
systems? Explain. (10)

7. Explain the user interface design steps in multimedia system. (10)

8. Howcan you apply multirnedia system in tele-sevices? Explain (10)

g. Vfrite short notes on (2x 5 ,

a) Image and graphics software 
(2x 5 :10)

b) MIDI device

***
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Level BE Full Marks 80

Programme BCT Pass Marks 32
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Subject: - Multimedia and Virtual Reality (Elective I)

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

1. Explain the global structure of rnultirnedia system'

Z. What are the steps uses in multimedia system development life cycle? Explain.

3. Explain,the computer representation of sound.

4. Explain the Huffrnan coding with example.

5. Mention the different types of coloru models and compare each of them

6. Explain the abstractions for programming such as libraries, system software, higher

programming languages and object-oriented approaches.

7 . Explain the steps to design the user interface in multimedia system.

8. .Write short notes on:

a) JPEG
b) MIDI

***

u0l
l10l

[10]

t10l

[10]

[10]

[10]

[2x5]

;

t



37A TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Magh

Exam. Reeular/Back
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Subiect: - Multimedia and Virtual Reality (Elective II)

'/ 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 necessary.

1. Explain the global stucture ofmultimedia in terms of application
domain, system domain, device domain and cross domain. (10)

2. What are the properties of a multimedia system? Explain (10)

3. Explain the MIDI software and it types. (10)

4. Explain thc multimcdia development life cycle. (10)

5. Differentiate between lossy and lossless data compression. (5)

6, Suppose if we record the 5 seconds of stereo music at44.l KHz with 32'
bits. Calculate the file size? (5)

7. What are the applications of multimedia in entertainment? Explain. (10)

8. Explain the abstaction levels of programming in the multimedia
systems.

9. Write short notes on
a) Sound editing tools
b) Time-Based authoring tools

(10)

(5 x2)

{.rk*
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Exam. Reeular/Back
Level BE Full Marks 80

Programme BCT Pass Marks 32

Year / Part ry/tr Time 3 hrs.

Subject: - Multimedia and Virtual Reality (Elective)

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

'/ Thefigures in tke margin indicate Full Marks.y' Assume suitable dato if necessary.

1. Explain multimedia system in terms of application domain, system
domain, and device domain. (10)

2. What are the major steps of multimedia application development life
cycle? Explain (10)

3. Explain the computer representation of sound and MIDI softrvare.(10)

4. Differentiate between Bitmap and Vector graphics. (5)

5. Suppose if we record the 30 secsnds of stereo music at 33.1 kHz with 8
bits. Calculate the file size. (5)

6. What do you mearr by authoring tools? Mention the different types of
authoring tools and explain it. (10)

7. What do mean by Huffiiran coding? Explain rvith example.(IO)

8. Explain theapplication of multimedia in education sector. (10)

9. Write short notes on (5x 2=10)
a) Dithering
b) CMY colour model
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33D TRIBHUVANI.]NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
r.;t 2068 Chaitra
1 .,!

Exam. Resular / Back
LeveI BE Full ll{arks 80

Programme BCT Pass Marks 32

Year / Part IV/I Time 3 hrs. 
',

Ir' : ,, Subject: - Geographic Information System (Elective I) !i

{*,Candidates are required to give their answers in their own words as far as practicable.
,i + I Ailempt All questions.

'/ ..7ry1efigures in the margin tndicate Full Marks.
lilitrstumt suttable data if rtecessory.

ii'

lll Define GIS. Explain how you model CIS in computer. t6ttl

pl :Explain Geo-Phenomena with respect to boundaries. How do you represent followiniit gro-

phenomena using irregular tessellation. [4+SI

tll What is Spatial Database? Describe functional components of GIS systerh architecture. [2+SI

l{l What are the properties of map? Explain basic map projection techniques with example. t4+61

Bplain mster data analysis techni\ues with example. l10l

Explain the model of cartographic communication process? Describe about complexities of GIS

data sharing [6141

,i:,What 
are the quality parameters that standardize the CIS data quality? Explain. t10l

,|fitr Write notes on (any two)

j;il tal SDI andNSDI

tbl ITRS and Dataum Transformation
i: j ,

[cJ System Analysis and Design of GIS

.ifli , ldl Challenges of GIS implementation inNepal

t.

t5l

t6l

dr

**rl.

l#41
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Level BE FuIl Marks 80

Programme BCT Pass Marks 32

Year 7 Part IV/I fime .3 hrs.

tU

13l

Subject: - Geographic Information System (Etective I)

/ 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 Matks.y' Assume suitable data if necessary.

Explain the applications of GIS. How do you model real world in GIS ? [8] ,

What is Geo-Phenomena? Differentiate between geographic fields and objects. [2+6]

What is tessellation? Explain the steps to represent raster data using. region quadtree as an

[2+81implementation of inegular tessellation.

Describe the frrnctional components of GIS software. t10l

Explain the data capture methods for GIS? How many ways can you project real world

[4+s]phenomena into 2D sPace.

What.do you mean by spatial anaiysis? How do you perform the raster overlay operations using

relational operators? Explaiu with example. [2+8]

Explain different nafixe of data available and visual variables under cartographic tooibox. [10]

Explain the working principle of clearinghouse? Why GII is needed for each county? Explain

with sufficient reasons. t3+3I

Write short notes on (any two) [3+3]

[a] Datum and Datum Transfonriations

tbl Remote Sensing and GPS

tc] VectorizationProcess
,

tdl Phases of GIS develoPment 
.

t4l

tsI

t6l

t7l

I8I

teI
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Year / Part ry/II Time 3 hrs.

Subiect: - Geographic Information System (GIS) (Elective II)

r' Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questtons.
/ Att questions carry equal marl<s.

'/ Assume suitable data if necessary.

1. Explain briefly four basic functions of GIS.

2. a) What are the database models used in GIS? Briefly describe relational database.

b) Explain spatial, spectral and temporal resolution of satellite data.

3. a) Explain the spatial functions used in GIS.

b) What are the advantages and disadvantages of raster and vector model?

4. a) Explain the differences between cylindrical and conical map projection.

b) What are the advantages of spaghetti and topological digitizing? Explain.

5. a) Explain briefly the network model database.

b) Why is spatial analysis important in GIS? Explain.

6. a) What is DEM? Explain any one method for interpolation of DEM.

b) Explain how remote sensing can be related to GIS.

{.{.*



, '_t-' 't'

32tr IRIBHWA}II,NI1'ERSITY

NSTITUTE OF ENGINEERING

Examination Control Division
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Exam. Back
Level BE FuIl Marls 80

Programme BCT Pass nfiarl<s 32

Year / Part Mtr Time 3 hrs.

Subject: - Geographic Information System (Electtve)

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt arry Seven questions. Question No. 10 ii compulsory.
/ Alt questions carry equal marla.y' Assume suitable data tf necessary.

1. 'Define GIS. What are various functions and components of GIS?

2. What are the major components (segments) of Global Positioning System?
Discuss on the importance of GPS in GIS.

3. What do you understand by Digital Elevation Model? How the point, line and

Area spatial entities are used in modeling geographic surfaces? Explain with
suitable diagram

4. What are various analog and digital data sources in GIS? Discuss on data
development process in GIS. How stream mode of digitizing is different from
the point mode.

5. Define remote sensing. Discuss on the principle of remote sensing. How
different spectral reflectance of various object useful in remote sensing?

6. Explain the need for data sharing in GIS. Highlight the importance of GSDI in
standardization and data sharing

7. What do you understand by cartography? Develop model of cartographic
communication. What are various components of Map?



8. How the grap.hic overlay differs from topological overlay in GIS? Develop
resulting attribute table when the following district road network is
topologically overlaid on the district zlrea map as shown with the given
attributes

Distric Boundries Road network

ID Road Name

I A

2 B

3 C

4 D

5 E

6 F

7 G

8 H

9

l0 j

ll K

9. What are various steps in GIS database design methodology? Design ER
diagram of parcel database to assist tax management for GIS database
development

i0. Write short note on following topics (Any two)
a. Atmospheric windows
b. Metadata
c. Map Scale
d. IvlapGeneralization

Kathmandu
Bhaktapur

Lalitpur

1

J

6

ID Dist

I Katmandu

2 Bhaktapur
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Programme BEX, BCT Pass Marks 32
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Subject: - Networking with IPV6 @lective I0 Gr76503)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt 4!!questions.
r' Thetigures in the margin tndicate Full Marlcs.y' Assume suitable data if necessary.

'frr6 headerwith any two headers. [6+2+27

1 ry)tr:urtare the importaoces of IPv6 link layer address? Discuss with example, how do IPv6
L< 

machines generate its litrk layer address? [3+6]

V{-tr*uss ICMPv6 simplified header format for error aod informational message types withpath
'\ MTU discovery process. t6+41

\ qS-fnd has berut quality of semicd', justi& it. Also discuss with mode, how authentication
\-/ l

occurs in IPv6. t4+61

@ state the DR and BDR election process ocours in osPf IPv6 routing? How
a 

does OSPF IPv6 router come into fully adjacency state? Discuss. t4+6I

tunneling, dwdl stack uid tr*dation approach of IPv6 netw'ork migration. Your ISP

lwoft is firElrndgryd'ilry-ory.,*l6 butmr-npfimi*ed IPv4-rrettverk stilt'qdsts"a,utsidedyour

ISP network. In this scenario, how can you provide access to those IPv4 network & servers to

your customers? 14+71

\ t*durrt ; your plan for low cost, low risk IPv6 network deploynent for the developing
Y ' country like Nepal. t8l

ShortNotes on (Any Three).

a. IP layer fimctionality in OSI Model

b. IPv6 unicast and multicast address format

c. address auto configurationin fpv6

14+4+47

,

***
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a-\t

Subject: - Advance Computer Networking with IPV 6 (EG7ssEn (Electtve II)

{ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.
r' AU questions carry equol marks.
{ Assurrc suitable data if necessary.

1. Compare and Contrast the lPvB header with lPv4 Header Structure.
What is purpose of extended header in lPV6?

2. Describe different types of IPVB address with their address format.
3. What are different types sf ICMPVO error message? Describe each with header

format.
4. What are the rnajor security elements of !Pv6? Explain Security Association

Negotialions and Key Management in lPv6.
5. Does Tunneling and NAT represent same mechanism? Describe dual stack for

address translation
6. What is mutticasting? Describe different types of multicast address with address

format.
7. The lPv4 address of a node in hex format is A8.C0.98.60, calculate the following

[a]6to4 Address Prefix

tbl lPv4 Cornpatible lPv6 Address

{ct lPv4 Mapped lPvO Address

[dl ISATAP AddressEs, prevaded the prefix is: 2003:101::/64

8. Write short notes on(Any two)
i. lPv6 Deployment; Challenges and Risks
ii. Path MTU Discovery
iii. Delay, Latency, Packet loss and throughput
iv. lPSec

:f:f*
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2069 Bhadra

Subject: - Biomedical Instrumentation (EG785E$ (Elective II)

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

r' Assume suitable data if necessary.

Exam. Regular / Back o

Level. BE Full Marks 80

Piograhme 'BEX,,{k#" Pass Marks 32

Year / Part IV/TT' Time 3 hrs.

l. a) How the capacitive properties of the piezo-electric transducer affect the response of
the transducer? Plot the output signal of a piezo-electric transducer under different
conditions? How ultrasonic blood flow meter is used to detect blood flow in certain
blood vessel? Explain it with relative features.

b) What is biopotential electrode? What does the equivalent circuit of the biopotential
electrode took like while measuring the bioelectric potentials? How external or
internal surface electrodes are used in DC defibrillator to deliver electric shock to the
patient? Explain with suitable diagram.

2. a) How evoked potentials are generated? How these p<itentials are measured? Explain
both monopolar and bipolar recording techniques. Design EEG pre-amplifier which is
capable to receive evoked responses.

b) t0fhat are the system components of CT scan machine? Describe its basic principle.
' How scanning system help to acquire information to reconstruct a picture for an
accurate diagnosis? Explain.

3. a) How compressional disturbances travelling through a material is given by a wave
equation? Draw a basic pulse echo apparatus and explain how transmitting pulse from
transmitter helps to generate large amplitude pulses for producing US beam from the' transducer. Discuss some applications of B-mode display formate.'

b) What is Nuclear MedicineM+pl'firro.ff41,1y low-.level radiation tracer detection 6"uios.t.ri*'.'l*i+i-fi:r.$i:.r
is used to measure target organ function? Explain with necessary diagram. How'free
radicals'are formed with ionising radiation in human body?

4. a) Write down the properties of X-rays for the application in medical diagnosis. How
intensity of X-ray beam is varied? Explain exposing system of X-ray machine with
self-rectification of the X-tay tube with complete diagram.

b) What are the main components of Lithotripter system? How kidney stone is reduced
to l-2m fragments by the help of shock-waves? Describe it with complete diagram.

5. Write short notes on: (any two)

a) Safety aspects of medical instruments
b) PC based ECG machine
c) EMG recording technique
d) Man-instrument system and their objectives

***

::.:.1:i{.i.1;.,:i. :;ii r.!
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Examination Control Division
2068 Chaitra

Exam. Regular / Back
Level BE Full Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part IV/I Time 3 hrs.

Sabject: - Biomedical Instrumentation @lective I)

/ 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 tf necessary.

1. a) Describe the five main objectives of man instrument system with suitable examples.
What are the basic components involved in designing a microprocessor based system?
Draw a schematic block diagram illustrating the concept of micro processor based' ECG system. .rl

b) What is Electrode? Discuss the Electrode theory. What does the equivalent circuit of
the electrode look like while measuring the bioelectric potentials? How externaf
surface electrodes are used to deliver electric shock to the heart to reestablish a mord
normal ECG signal. Explain with necessary circuit diagram.

2. a) How the capacitive properties of the piezo electric transducer affect the response oi
the tuansducer? Discuss the ultrasonic blood flow meter giving the working principle
and other relative feafures.

b) What are the differences between EEG potentiat and Evoked potential? Explain these
potentials are meiuured? Explain both monopolar and bipolar recording technique.
Design EEG pre-amplifier with its desirable features.

3. a) Elow intensity of the X-ray beam rises and falls directly with the tube current? Explain
thb operating and exposing system of X-ray machine with necessary functional
diagram showing self rectification circuit of the tube.

p) What are the system components of computer tomography (CT)? Describe the basic'i gperating principle of CT-scan machine with image scanning procedures. Write" iinportant applications of CT-Scan.
"4.'u) 

Wiiat is ultasound? Describe its wave equation. Discuss basic pulse echo apparatus
with complete diagram. Explain some important applications of B-mode display. 

t

b) What is dialyzer? How waste products are removed from blood plasma? Explain with
suitable diagrarn. Draw a neat diagram of extra corporeal shock-wave Lithotripsy
system.

5. Write short notes on : (any two)

a) EMG Recording Technique
b) Magnetic Resonance Imaging (MRI) system
c) Resting and Action Potentials

' d) i2 leads configurationof ECG machine
!& {( !k

t

't

t,

t8l

t8l

rsj

t8l

t8I

t8I

t8l

'.i
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i
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Exam. Back
Level BE FUII Marks 80

Programme BE& BCT Pass Marks 32

Year / Part ry/II Time 3 hrs.

S ubj ect : - B iomedical Instrumentation (Ele ctiv e)

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

'/ Thefigures in the margin tndicate Full Marlcs.
/ Assume suttable data tf necessary.

1. a) "The bioelectric potentials associated witfr muscle activity constitute the
electromyogram". How these potentials are measured? Draw an equivalent circuit for
the electrode. What does the equivalent circuit of the electrode look like while
measuring the bioelectric potentials?

b) Discuss the principle of ultrasound imaging system with wave equation. Describe
basic scheme of generation of ultrasound with neat diagram. Draw a complete block
diagram ofbasic pulse echo apparatus.

2. a) Describe the basic principle of CT-Scan Machine with a neat diagram. How images

are scanned in CT Scanner? What are the differences between CT and MRI?

b) What is EEG? What are the differences between unipolar and bipolar EEG recording
configuration? Give a simple design of EEG amplifier to minimise the noises with its
desirable features.

3. a) What is ECG? Describe mechanism of blood flow in human body. Why SA node is
cailed pace-maker of the heart? List the typical characteristics of the normal ECG.

b) What is EMG? With a neat diagram explain the electromyegraphy technique. What
are the differences betweenECG and EMG?

4. a) Discuss ultrasonic blood flowmeter based on Doppler principle. How blood flow is
determined by radiographic method?

b) What is MR phenomenon? Discuss the basic theory of MRI system pointing the
components. Draw a complete diagram of the image reconstruction system and

explain. What are the difflerences between CT and MRI?

5. Write short notes on any twc

a) The Man-Instrument System
b) Common blood types and its cross-matched
c) Safery of the medical equipments
d) Electrodes and physiological transducers

,1. tl. {.

t8l

t8l

t8l

t8l

t8l

t8l

t8l

t8l
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S ubject: - Biomedical Instrumentation (Elective)

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

'/ Thefigures in the margin indicate Full Marks.
,/ Assume suitable data i"f necessary.

l. a) What is man-instrument system? In designing an instrument system for measurement
of physiological variables, which of the components of man-instrument system should
be determined first and why? Which would you determine next? Write in brief about
basic objectives of man-instrumentation system. t8]

b) What is EEG? Discuss the EEG recording configuration. Which instrumentation
circuitry should be designed to measure evoked potential and give a high volume of
input impedance with its desirable features? t8]

2. a) How physiological transducers will convert all physiological variables into electrical
signals? How piezoelectric transducer is used to both transmit and receive ultrasonic
signals? t8l

b) Describe the basic principle of CT-Scan Machine with a neat diagram. How images
are scanned in CT scanner? t8]

3. a) How Computed Tomography (CT) differs from Image Intensifier TV (IITV) x-ray
system? Explain the operating and exposing system of x-ray machine with a

fi:nctional diagram. t8l

b) Draw a complete block-diagram of basic pulse echo apparatus, by explaining the
transmiffing pulses from the transmitter to generate large amplitude pulses for
generating US energy, describe A-mode and B-mode display system and its
advantages. t8l

4. a) What is MR Phenomenon? Discuss the basic theory of MRI system pointing the
components. Draw a complete diagram of the image reconstruction system. What are

the differences between CT and MRI? t8I

b) What is bioelectric potential and how it is associated with body? How action and resting
potential are generated? t8]

5. Write short notes on any two: [8+8]

a) ECG machine and its recording teehniques
b) Electromyography
c) Ultrasonic blood flowmeter
d) Active and passive transducer

,1. rl. !t
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Level m LIfrITJL'!JI t*)
Programme BEX, BCT Prcs Mrrfu t2
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Subiect: - Data Mining (Elective D Gr725)

r' 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 Marhs.y' Assume suitable data if necessary.

l. a) What is "curve of Dimensionality"? How can it be avoided?

b) Discuss the impact of noisy data in data mining?

2. Explain rule based classifier? How can CN2 Algorithm be used for rule based
classification? Define "Accuracy" and "Laplace" measures used for rule evaluation.

3. Aninput sequence"AA B B B AAAB B" wasused forclassification. The Classifier
'X' prrcdicted the sequences rur: *A A B B B A A A B B' where as the Classifier
'Y'predicted the sequences as: *A A A A B B A A A B". Develop the corresponding
confusion mahix for the classifiers and find their corresponding.

i) Accuracy
ii) Precision
iii) True Positive Rate
iv) False Positive Rate

4. Explain Apriori algorithm. Use Apriori to generate frequent item sets with support of
50Yo for the following transaction database.

tsI

tsI

teI

t10I

t10l

TID Items
I ACD
2 BD
3 ABCE
4 BDF

5. Why is pattern evaluation important in association rule mining? Explain with example the
statistical based measures used for measuing interestingness of association rules. '.,_[8]

6. What is a density based cluster. Explain an algorithm that can be used to generate density
based clusters. t8l

7. What is Hierarchical Clustering? Differentiate between agglomerative and divisive
approach of hierarchical clustering. Augment your answer with appropriate illustrative
examples. tl0l

8. Write short notes on: tl5]
i) Dataware house and Datamart
ii) Base Rate Fallacy
iii) Web mining
iv) Anomaly Detection
v) Convex Hull Method

***

I
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Erim: Reeular./ Back
Level BE Full Marks 80

Programme BCT Pass Marks 32

Year I Part ru/u Time 3 hrs.

Subject: -DataMining and Warehousing (EG795CT) (Elective II) "

,/ Cardidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.
/ TheJigures in qhe margin indicate Full Marhs.
/ Assume suitable data if neceEsary.

l. What is data mining? What are the advantages of data mining?

2. What is knowledge discovery in database (KDD)? Discuss any two stages of KDD with' 
example

3. What is online arralytical processing (OLAPX Explain differences between OLAP and
OLTP.

4. What is Apriori algorithm and using this generate few rules for given data set.
(Take supports :35Yo and confidence : 70%)

Instance Transaction
I A,C,D
2 B,C,D,E
3 A,D,E
4 B,D,E
5 A.C.D.E
6 A.D.E
7 A.B,C.E

5. What is ID3 algorithm? Explain with an example. Calculate TPR, FPR and precision for
giVen-tCOifUSiOn-iifatfiX. :.,:)'.+1=id:3tid:!r+ ,:.:-.!:;, 1

a b {-..... classified as

40 20 a: Yes

30 30 b: No

6. Explain different managers in data warehouse along with their major tasks.

7. What is data warehouse schema? Explain different types of data schema.

8. Explain the use of data mining in Web mining and image mining.

9. Write short notes on: (any two)

a) DSS
b) Handling of missing data
c) Data mart

+:F *

t8l

t8l

tl0I
tl0l

ll0I

tl0I
t8I

t8I
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- Data and Data

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

1. What is data mining? Explain its importance and applications.

2. What is data dimensionality? Explain its impact on data mining with techniques used for
data dimensionality reduction.

3. Explain Bayes classifier. What assumption of Naive Bayes makes the classification task
simpler?

4 What is tree induction? Explain Hunt's algorithm used for decision tree induction.

5. What is clustering? Explain K-means algorithm.

6. Explain FP Growth Algorithm.

7. Write short notes on:

a) Base Rate Fallacy
bi svD
c) Anomaly Detection and its applications
d) Data Aggregation

***
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.J.,I ' INSTITUTE OF ENGINEERING' Examinatibn Contfril Division

' .,,,,-1.:",;r4, 2068 Bhadra , '. i'. ;

-......".:*--..-,-_..**lgg,,:ffit}digug-*ffi..:wI:9!2.....,*,,-....-..,*..:-..,.";...,'..,;ll;l.ifs,*1
. -. . .' 4" Candidates are:require-d to give their ansirtrefs in their own words ras: for as practicable. j' '' t' ' ;'

'/ Attempt All questions.
'' ' '/ The"figures'in tkernargilbindicate Ft&tMarks. 1': ' 'i !r+"t 'ni

y' Assume suitable data if necessary.

l. What is data mining? Explain the descriptive and pdic,tive approach of data mining. 12+61

2. List the different stages of knowledge discovery in database (KDD) with major issues of
each stages I9l

3. What is data warehouse? Explain the role of different system managers within the data

l2+e)warehouse

4. What is decision tree? Find root node of the following data set using ID3 algorithm. [2+S]

Day Outlook Temp. Wind Play
I Sunny Hot Weak No
2 Sunny Hot Strong No
3 Overcast Hot Weak Yes
4 Rain Mild Weak Yes
5 Rain Cold Shong Yes
6 Rain Cold Weak Yes
7 Overcast Cold Weak Yes
8 Sunny Mild Weak No
9 Sunny Cold Weak Yes
10 Rain Mild Sftong Yes
11 Sunny Mild Strong Yes
L2 Overcast Mild Strong Yes
13 Overcast Hot Weak Yes
t4 Rain Mild Strong No

5. Write Apriori algorithm. Identify the candidate, frequent item sets and some association
rules for the following transaction table using apriori algorithm. [2+S]

Transaction ID Items
I T-shirt. Jeans, Jacket
2 Jacket, Shoes
3 Shoes. T-shirt. Jeans. Jacket
4 Shoes. Cap. T-shirt
5 Jeans. T-shirt. Jacket
6 Jeans. T-shirt, facket

Take minimum support :30Yo, minimrmr confidence :70%o

,1.r,$*;.;Wtry,.duesi6@Aadeafift,.h6ed Onlinr'Analytical ,Fnocessiag r(OtAP)? Expliiii.-ir ' ,''r'.'lri-\'e

, ,;l;*operations,:associate,fl,triith"OlAP. . :,s{3+5] -,.. i:.":i

?:- tFMis fact and dimens'ibn table? Explaindifferent tlpes of datawarehouse schemes. 
" '"""'14'rdJ

8. Describe the application of data mining in web mining and image mining. 14+41

,,,,, , : '9irs'. ffil[s:dgorrt,rroeeqon: (an$two) .,i,,,:- *,ry2*qp{l'w,#rrir

a) Decision support system "r,sx*,a.rirddtsGonfisicn'.,rnatrix

!t:1.*

Resular / Back'iBxam.

Level BE f,'ull Marks s
Programme BCT Pass Marks 32

:X,raf / Part ,IV/II Time .;.i';'': 3 trs. .'.
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Examination Control Division
2068 Chaitra

Exam. Regular / Back
Level BE FulI Marks 80

Programme BEX, BCT Pass Marks 32

Year lPart IV/I Time 3 hrs.

:i

Subject: - Data and Data

{ G-aadfl{ates are required to give their answers in their own words as far as practicable.
/ $tleqpt All questions.
r' Ail questions carry equal marks.
y' Assume suitable data if necessary.

. What is data mining? Explain with example problems which are solved using data mining
bigorithm.

?., },Vhy is dimensionality reduction needed? Explain how principal component analysis is
i used for dimensionality reduction.

3. Wiat is classification? Explain how GINI Index can measure the quality of split while
, I making decision trees for classification.

4. Explain Baye's classifier. How is Naive Bayes classifier different from Baye's classifier?

5. Explain the process of generating FP tree from a given transaction database with an
example.

6. Explain K-mean clustering algorithm. What type of clusters does the classical Pmeans
algorithm generate?

7. Explain how Apriori atgorithm can be used to generate association rules from the given
frequent item sets.

8. What is anomaly detection? Explain Bare Rate Fallacy.

9. Explain data ware house. How is'it different from Data Mart?

10. Write short notes on:

a) Broperties of distance metric

b) DBSCAN
*rl.*

,.. ,; t11r'i',1
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-t

Subject: - Data Mining and Warehousing (Elective II)

./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4!!questtons.
'/ Thefigures in the margin indicate Full Marlts../ Assume suitable data if necessary.

tll Compare Data Mining with RDBMS SQL in Knowledge Extraction. Explain the Cause of DM &
DW Project Failure. [4+4)

t21 Define the terms Data Mart, Metadata, Fact table and Dimension table with example. t8]

l3l Explain ten golden rules to setup perfect KDD environment tl0:l

l4l Explain the application areas of Cluster Analysis. Describe K-means clustering algorithm with
example. [3+9]

t5l How couid you solve the problem of over fitting in ID3 Implementation? Explain the rules and

conditions to generate decision tree using ID3. l4+4)

t6l What is DMQL? Where is it applicable? Differentiate between Transactional'datibases with Data

warehouse databases. 12+2+41

17) What is Association Analysis? Explain Apriori Algorithm with its pruning principle. t2+6)

t8l Explain Web Structure/Content/[Jsage mining. Explain the privacy Aspects of Data Mining.
. +.,'

t9l write short notes on (.gggThrgg,) 
i- '' i! 

[6+3]

[3+3+3]

[a] Characteristics ofNeural Network & Perceptron Learning rule

tbl 0LAP & oLTP
[c] Likelyhoodand.Distance

td] Warehouse process architecture

["] KDD
l.{. *
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" *Wg-qt: Dap1[3{elr_o11gne_ and D rta 
Mining (lkctive I) *

,/ 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 necessary.

l. What are the different mining techniques applied over Warchouse multidimensional data? Explain

the usage and importance of Data warehouse and Data Mining with example. 12+6)

2. Define data-mart and metadata development within warehouse system. Explain with examplg why

warehouse data is characterized with time, subject and non-volatility nature. [4+6]

3. Explain the warehouse schemas for multidimensional data management with DMQL syntax and

lattice cube structure representation. Explain the OLAP operations applied over multidimensional

4. $;::::.r" relationships with warehouse system architecrure and process archirccture, lu#*
the roles and responsibilities to be fulfilled by warehouse manager and his/trer coordination with

other managers. [3+7]

5. Describe two styles of data-mining. Define N6lloo.se/Semi-TighUTight coupling of data mining

with data warehouse/database system. [4+6]

6. What is confidence and support in assooiation analysis? Explain A-priori atgori*A'and its pruning

piinciple with example. [4+8]

7. What is the use of entropy and information g&ln in ID3 troe generation? Describe the algorithm of

ID3 tree for classification with its pruning principll. 14+71

8. WriG shon notes on (any three) [3+3+3J

t. DSS forBusiness DataModel

b. Preprocessing phases ofKDD

c. Data preprocessing steps with binning method to handle noisy data

d. WWW mining taxonomy

e. Genetic Algorithm
*!t*
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\,

Subject: - Data Warehousing and Data Mining (Elective II)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attenpt All questtons.
/ Thefigures in the margin indicate Full Marks.
r' Assume suttable data if necessary.

1. Does any organization needs Data Warehousing I Data Mining? Explain with its
importance and applications.

2. What are OLAP and OLTP? Explain OLAP operations with example.

3. Explain the components of data warehouse system architecture with example.

4. Explain ID3 algorithm with its tree pruning principle.

5. What are the preprocessing steps of data mining? Explain the coupling of data mining
system with data warehouse system.

6. Write down the characteristics of neural network. Explain perceptron learning rule with
example.

7. Explain the applications of clustering. Write K-means clustering algorithm with example.

8. Write short notes on: (any two)

a) Data Warehouse Schema and DMQL
b) KDD
c) K-nearest neighbor and its implementations
d) word wide web Mining 

*{.,r

13+71

[4+6]

lt0l
t10l

[4+6]

[3+7]

[4+8]

E{++ll

{



' 3zc' TRBHWAI.ILNTvERSITY :

.NSTMITS OF ENGINEERING

Examination Control Division
2065 Baishakh
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Level BE FuIl llflarks m
Programme BCT Pass IVIarks 32

Year / Part tv/tr Time 3 hrs.

and Data

r' Candidates are required to give their rnswers in their own words as far ad practicable.
{ Attempt A!!questions.
r' Thefigures in the margin indtcate Full Marhs.y' Assume suitable data if necessary.

1. What is data mining? Describe the application of data mining in banking in bio-medical. [2+4+4]

2. What is Online Analytical Processing (OLAP) in data mining? List the operations
associated with OLAP. [4+6)

3. Clusters the following instances of given data (2-Dimensional form) with the help of
K-means algorithm. (Take K = 2) t8l

Instances x Y
1 1.0 2.5
2 1.0 4.5
J 2.s 3.0
4 2.0 1.5

5 4.5 1.5

6 4.0 5.0

4. Write the Apriori algorithm. Use this algorithm to find frequent item set and generate few
mles associated with the transaction. [2+8]

(Take minimum support :25oh, minimum confidence : 65Yo)

Transaction ID Items
1 A.C.D
2 C,D,E
J A,D,E
4 B,D,E
5 A.C.D.E
6 A.D.E
7 A.B.C
8 C,E

5. Describe the architecture of data warehouse along with different components of it.

6. D'escribe the major task performed in each stage of Knowledge Discovery in Database

(KDD) with example.

7. Explain the characteristics of Data Warehouse. How operational database is different
from Data Warehouse.

8. Write short notes on (any four)

a) Decision Support System
b) Likelihood and Distance Technique
c) Data Warehouse Schemas
d) Portioning and Hierarchical Clustering
e) Noise in Data Warehouse

0 Decision Trees

***

[101

tl i

[6+4]

[3x4]



42F TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush
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Programme BCT Pass Marks 32

Year i Part ry/II Time 3 hrs.

Subiect: - DataMining and Data Warehousing (Elective)

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

1. Define Knowledge Discovery in Database (KDD). Explain different stages of KDD with
example. [2+8]

2. What is Decision Support System (DSSX What are the basic requirement of designing a

DSS? [2+8]

3. Write the K-means algorithm for clustering and using this algorithm create clusters for
the given data (In two-dimensional form) (Take K= 2). [3+8]

Instances x Y
1 2.0 2.5
2 2.0 4.5
3 1.0 1.5

4 1.0 3.5
5 3.0 5.0
6 5.0 4.0

4. Why does an organization need Online Analytical Processing (OLAPX Explain different
operations of OLAP.

5. What is data warehouse? Explain the major process associated within a data warehouse.

6. Define Association Rule? Find the frequent item set and hence generate the rules from the
following transaction database. (Take minimum support :30Yo and confidence = 65%) [2+8]

Transaction ID Items
I Tea. Biscuit
2 Coke. Bread, Butter
3 Tea. Bread, Butter
4 Tea, Bread, Peanut
5 Coke, Biscuit, Peanut
6 Bread, Butter

L4+61

[2+8]

u0l

[3x3]

7. Explain the data mining in market analysis and in telecommunication.

8. Write short notes on (any three)

a) Meta Data
b) Genetic Algorithm
c) Fact Table and Dimension Table
d) Effect of missing data in Data Warehouse

*,F d.
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- Data and

- 't/ Candidates are required.to give theiranswers in their own words as far as practicable./. Alempt any Fenqtestior*selectihg_fuo1from Groao A and egfi1;from Grouo n.r' Thefigwes tn the mogintndicdte Futl Martcs.
- { Assume suttable daatfnecessary.

_ Grouo A (Zxill
r^/hat's the role of Data Mining in Marketing? Explain with reference to-E€omnqerce, Web fulining and
iriltiinedia.

aphin the architecture of Data Warehouse and explain in detail the function and significance of each

Ihat are the tools required to manage Data Warehouse? \Mry there are different tools to manage the
tfferent process managers in Data Warehouse?

Group B (8x7)

*plain the Knowledge Discovery Process wih the help of complete blockdiagram.
\ssociation rules are always defined on binary attributes"? Justify your statements with suitable

;ample.
trvtrat?ire the steps required forffre construction of a Genetic Algorithm? Explain' lhat are the golden rules in setting up a KDD environment?

Jhat Oo you mean by estimating load in Capacity Planning? How do you characterize the various factors
rat atfect Capacity Planning?
\fine Aggregation and show how the aggregate daE can achieved using summary tables and fact table.

_lhat do you mean by Star flake Schemi? How the FACTS and DIMENSIONS are identified in Data
linino?

I'rtniOata Warehouse an Operational System or not? Justifi your statements.

_*ry Data Marting is important in Data Warehouse Designing? \A/hen is Data Marting Consiciered as
-tDpropriate in-Data Warehousing?
Lhr Uo you develop the test ptan while testing a DataWarehouse? How db you test the application?

\

:=':?''-'*-'
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Sabject: - Web Technologies and Applications (Elective I)

-,i

J
\

,-:

$.,
Candidates are required to give their answers in their own words as far as practicable.
Attempt All questtons.
Thefigures tn the margtn indicate Full Marks.
Assume suitable data if necessary.

1. a) Explain how the Internet and the Web work together.
- b), Write abrief account on the history ofthe Web.

2. a) What are the different components that make up the Web? Describe briefly.

b) How is XHTML different from HTML?

3. a) What is server-side programming? Explain how alava Servlet works.

b) Explain the CGI server-side script execution mechanism.

4. What is JavaScript? What is the significance of JavaScript DOM (Document Object
Model)?

5. a) What is a Content Management System (CMS)? How is it different from a web
application framework?

b) Describe the MVC (Model View Controller) architecture.

6. a) What is the difference between the traditional Web (Web 1.0) and Web 2.0?

b) Briefly explain how AJAX request and response work.

7. a) What is XML? What is the significance of XML in the Web?

b) What is RSS? Discuss possible ways of r sing RSS.

8. SlpIAin the Web services architecture. What are the roles of SOAP and WSDL?

9. Biief$ explain the main aspects of Semantic Web.
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& Pattern ID

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' Thefigures tn the margtn indtcate FultMarks.
y' Assume suitable data tf necessary.

l. a . Draw the block diagram of basic Image Processing and Pattem Recognition.

b. Explain differenttlpes of Lnage Operations.
t4t
t4l

2. How can you derive the transform matrix for Hadarnard Transform? Desqribe the method for
determining sequsncy from natural order.

: ;,rj.jisj:;ri::r: i .

3. Explain the following Image operations

a- Log Transform

b. Contrast Stretching

c. Bit Plane Slicing

[5+3I

[2+3r3J

4. a* Explain the steps for applying frequency domain filters in an image. t4l
b. What are the differences between first order and second order derivative based filter? What

is tlre different first order derivative based filters. 12+21

5. Whd do you mean by histogram and normalized histogram? Explain the steps for histogram

equalization [2+1+5]

6. Derive the matrix for elliptical filter and write the algorithm to implement it. 16+4

7. From the given histogram of an image constuct the Huffinan Code for 
"uon 

|"y level, and

catculate compression ratio anCreelaevo rsduridaney - [6Pl'+tf;"'i-f$-j'-i
Crray kvel 0 I 2 3 4 5 6 7

Frequency 12 780 28t 4l 234 r05 8t 600

8. What do you mean by segmentation? Explain the region growing method for segmentation with

algorithm. 12+61

9. What do you mean by pattern recognition? ExplainNearestNeighbor and Correlation Based

pattern recognition methods. 12+3+31

10. a. What is neural networko how can you implement it in pattern recognition? 12+21

b. Describe delta learning rule for percrptron network. l4l

*r*!F
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INSTITUTE OF ENGINEERING

Examination Control Division
2068 Chaitra

Exam.
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Subiect: - Image Processing and Pattern Recognition (Electiv e I)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
,/ Thefigures inthe margin indicate Full Marks.
/ ,lssiii suttable dataif necessary.

1.,4 .}tr{hat is digital image processing? Give some of the application areas of image
t

[3+s]t, Socessmg'

, b) Define discrete Cosine kansform and Haar transform. Mention the properties of Haar

$epsform and its role in digital image processing. t3+3+21

2. d Sfrat is contast shetching? Gray level histogram of an image represented in three bit r 
i

system is given below. '12+61

Gray Level I 2 J 4 5 6 7

Frequency 0 40 75 100 125 60 0

Stretch the contrast of the given image over the entire range.

Explain how image averaging and directional smoothing reduce noise in a digital
image? 14+41

Define coding efficiency, average code word length and explain lossless predictive
coding technique with block diagram. [2+2+41

What is image coding? Explain object moment and Fourier descriptors technique for
'12+2+41

What is Hopfield network? Explain the working principal of Hopfield network and
mention the application ofNeural Network in pattern Recognition. , 12+4+21

"High frequency noise is emphasizedby derivative filters" do you agree with this
statement? What do you suggest to minimize this effect? Develop the window for
Prewitt filter. Suggest the filter to determine line and spot in digital image. t8I

Define feature extraction. Explain Hough transform for line detection. ' [2+6)

Mention the various features that should be satisfied by segmentation technique and i I

describe the region splitting and merging technique for image segmentation. [3+5]
. *rl.,l.
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Subject: - Image Processing and Pattern Recognition (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt fllquesttons.
'/ Thefigures in the mgrgtn tndicate Full Marks.,/ Assume suitable data if necessary.

l. Explain how digital image is formed in detail with required equations.

2. Draw the point function of the following image function and explain what types of point

processing has been applied to the image and its effect in the image. g(L) = {L
3. Derive the point function for the Histogram equalization and explain its importance?

4. pe() = [0.];0: 0,3; 0.2:0:0; 0.3; 0.1] be probability of image A. Calculate a pcint function

g(l) such that C(i; j) = g(A(i; j)) has histogram equalized image . Assume all images have a

total of l0 pixels. Calculate the histogram hs(l). ,

5. Write the relationship between intensity probability of image and MSQE and Step out the

algorithm of Llyod Max quantizer?

6. Perform the convolution of following image sequence A and B.

l3fl= B=l 2 454
7. Write down the equation for the 2D impulse and fourier represenation of an image. Write the

si gnificance of each representation ?

8. What do you understand by edge detection in image processing? Expatin the algorithm for

detecting the edges in the image

9. What do you understand by perceptual image.processing ? Explain the dither qirantizer with

the neccessary block diagram.

10. Explain pattern recognition with necessary block diagram. Explain nearest mean classifier

with necessary equations. 
*:r*
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- Image Processing and Pattern Recognit ion (Ele c tiv e1

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questtons.
'/ The /igures in the margtn indicate Futl Marles.,/ Assume suitable data if necessary.

'(6+4)
a) What are sampling and quantization in image processiag? Explain the image

representation in the digitd computer.
b) What are the applications of digital image processing? Explain.

2. How can you perform the tinting in images? Write the algorithm for
magnification (by replication or by interpolation) used in image processing.

(4+6)

,|

3. What is histogram plot in image processing? Construct Huffinan code for
each gray level for the given frequency table obtained from the histogram
of a256 x 16 and 3 bits (8 level) image represe,ntation. (2+8)

Gray level (p) 0 1 2 3 4 5 o 7

Number of occurrence of p 90 111 518 180 950 743 820 684

4.

5.

How can you implernent the Hadamard tansform in image
transformation? Explain with the heip of example. (10)

6.

How can you define the sharp edges in digital images? Derive the

expression and digital coefficients for the laplacian 4-connected filter
starting from second order differential equation. (2+8)

What is segmentation by threshold? Explain the working principle of
dilation and erosion in binary images. (4+6)

Write the Adaline learning algorithm in artificial neural net. F,xplain with
the help of suitable exampie (5+5)

Write a short notes on any two (5x2)
a. Artificial neural network and its application in image processing
b. Different types of featues in object recognition
c. Working principle of pttto compression technique
d. ConEast stretching and intensity level slicing in image enhancement techniques.
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Subiect: - Image Processins and P-auern Recognition @lective)

'/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions,
r' The/igures in the margin indtcate Fult Martrs.y' Assume suitable data if necessary.

l) Im.ut is image processing? E,xplain the block diagram for image processing.(r+5)2) write the algorithms for averaging fiiter and meiian filter? what are the limiutions
-. ,ol*.fge fitter? _- 

i4;;ri3) What is image coding andcompression? What are the different types of redundanciesinimages? Jr-- 
(4+o)4) What is segmentation? Derive the marhematical expression and matrix for laplacian

4-connected filter starting fiom second order differential equation. (3=7)5) What is tkesholdin--u i1 image processing,) E.xplain different'qvpes of merhods tbr
finding the threshold value. 

12=g)6) What is dilanon and erosion in image processingl E.xplain rvith suitable example.
( l0)7\ what is hadamard transform'J Exprain with suitable e.xample. ( l0)8) What is panern recognition? E.xplain different recognition classiticarion methods
(4'6)
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INSTITUTB OF ENGINEERING

Examination Control Division
2066 Bhadra

Exam. Recular / Back
Level BE tr'ullMarks 80

Programme BCT Pass Marks 32

Year'/ Part IV/I Time 3 hrs.

Subject: - Java Programming (Electivel)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Atternpt All questions.
r' Thefigures in the rnargin indicate Full Marl+s.
/ Assume suitable data if necessary.

1 . Describe the types of progra:rrming language. Explain each of their briefly.

2. Java generally refers to a combination of three things. What are they? Explain Java
Virtual Machine (IVIVD.

3, What is Object Oriented Prograrnming? Explain each of the following with examples.

Objects
Class
Super Class
Intreritance
Interface

4. What are the basic units in concurrentprogramming? Explain each of them.

5. What are the ways of starting a thread? Explain about Sleep and Intemrpt in Threading.

6. Explain Thread Synchronization. Describe about Java monitors.

7. Explain checked and unchecked.exceptions with examples.

8. Describe the following in Networking Librarfl

Socket
Server Socket
URL
URL Connection
Http LJRL Corurection

V g. Explain briefly about the features of the'Java Foundation Classes.

10. Write a Simple Applet and show how it canbe used in GUI.

11. What are Process. and Threads?

12. Write a program such that it has

,- Inheritance
lnterface
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Exam. ReeularlBack
Level BE FuIl Marks 80

Programme BCT Pass Marks 32

Year lPafi ry/I Time 3 hrs.

Subiect: - Java (Electtve I)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Afiempt fllquestions./ Thefigures in the margin tndicate Full Marlcs.
/ Assume suitable data if necessary.

1. Explain the following programming languages in brief:

a) Machine Language
b) Assembly Language
c) High-Level Language

2. Write a note on Object Oriented Programming highlighting an Object, Class, SuperlBase
Class and Inheritance.

3. With an appropriate example, show how a Base Class can be inherited from a child class
and how the child can be accessed from other classes.

4. Differentiate between Abstract Class with Interface. Shgrr how interface can be
implemented in a class.

5. Why should we use package namespace in our class? With an example, explain in detail.
What is API and how we can use it.

6. What is exception? Explain different tlpes of exception with example.

7. What is swing and why is it used? Also, explain the features of Java Foundation Classes
(rFC).

8. Explain Distributed Object Application. What are the advantages of Dynamic Code
Loading?

g. What is Java Monitor? Explain any two kinds of thread synchronization that Java
Monitors support.

10. Suppose you are working in a car manufacturing company. Write a program showing how
can you manufacture different model of a car. Ref: As the basic stucture of a car is same,

the only difference would be looks, engine power etc.

11. What is serialization? With an appropriate example, explain object serialization in OOP.
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'/ Candidates Arc rcquirE(to eirretheir-ansurersin-their-own-word.sasfar as.practicable.
r' Auempt All questtons.
/ All questtons carry equal marlcs.
/ Assume suitable data dnecessary.

1. What is Agile Alliance? Explain its principles.

2. Explain how should an agile software development team look like?

3. Explain agile ways of getting feed back.

4. What is incremental design? How is it important?

5. Explain some rules that an agile developer needs to follow.

6. How does collaboration happen in agile projects?

7. Explain Extreme programming and its values.

8. Write short notes on:

a) Continuous Lrtegration
b) Test Driven Development 

***
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32C TRIBHWANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Bhadra

Exam. Resular / Back
Level BE FullMarks 80

Programme BCT Pass Marks 32

Year / Part r!/ll Time 3 hrs.

Subject; - Agile Software Development Methodologies (Etective I)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ ALquestions carry equal marl<s.y' Assurne suitable data tf necessary.

1. Explain Agile Software Development Methodology. Compare ASDM with waterfall
model.

/\ 2. What do you medn by Agile Manifesto? Explain its principles.
\ 3. Discuss the importance of customer feedback in Agile Development.

}r f-, a. What are the traits and qualities an agile developer should possess?

5. What is Test Driven Development? How does Acceptance Test help in test driven
development?

6. What is refactoring? How is it done in ASDM?

7. What do you mean by Design Pattem? Explain any two of them.

8. What is XP? How are User Stories and Acceptance Tests used in XP?

9. Discuss the roles and responsibilities of an XP team.

10. Explain Unit Testing and its importance.

***
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Level BE Full Marks 80

Programme BCT Pass Marks 32

Year / Part rv/il Time 3 hrs.

Subject: - Agile Methodologies (Elective)

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

/ Attempt All questions.
r' Ail questions carry equal marks.
/ Assume suitable data if necessary.

l. State the Agile Manifesto. How do values, principles and practices co-relate with each
other? Explain in terms of Extrerne Programming.

Why do we need Agile Methodologi..OZtOir.uss its advantages over traditional
approaches

2. Explain the relationship between cost, time, scope and quality of software development.
"Adding manpow€r late to a soflware project makes it later". Explain.

3. Whatare the limitations of Extreme Programming? When does Extreme Programming
fail?

4. Discuss Test Driven Development as a Design Process. What are the major limitations of
Test Driven Development?

5. Discuss the different roles and positions in an Agile Softrrare Development environment.
6. "In Extreme programming, there is no design step, so there won't be any design." Defend

against this statement with logical arguments.
Or

How does the planning game differ from tradition design phase? Simulate the Planning
Game with user stories from a project you recently undertook

7. Explain Test Driven Development and discuss on the o'Red, Green, Refactor" phases of
Test Driven Development.

8. Write ShortNotes on (any two):
a. Stand Up Meetings
b. Test Driven Development Styles
c. Pair Programming
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INSTITUTE OF ENGINEERING
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Exam. lkgulur'/ li:rcli
Level BE Full Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part IV /II Time 3 hrs.

Sabject: - Enterprise Application Design and Development
(Elective (cn8s04)

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

ls an enterprise? What characterlzes an enterprlse application?

is a design pattern? What is its significance?

the abstract factory pattern along with an example.

[2+3J

[2+3]

15I

the benefits of using a multitiered architecture in application development. 8rlefly explain

functions oJ.da_ta,"puilngss, services and presentation layers ln an appllcation architecture. [5+51

is the significance of XMt? Briefly explain how a DnM pareer for XML works. [2+3J

Is the use of XML Schema? What is the role of XSLT? t2 + 3I

\ -S.Vflnat 
are the details encoded in a WSDL document? How is a RESTful web service different from a

-)' SoAP-based web seMcc? [5+51

the different components and containers in Java EE architecture. Compare annotations

and deploymeht descriptors in Java EE? [5+gl

\.Nrare 
message driven beans? Describe how they work in Java Messaging System. [2+51

\ t. Vynat is persistence context in Java Persistence API? How do you convert a POJO lnto an enttty?

W [5+2t

\ ;-dnin the JavaServer Faces (JSF) architecture for web application development. Describe the
f function of Expression Language in JSF. [5+3J

lUXn"t 
is the slgniflcance of AJN(? Describelrow AJAX works. [2+3]

#
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INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. Regular
Level BE Full Marks 80

Progtamme BEX, BCT Pass Marks 32

Yeat/ Part rv/II Time 3 hrs.

Subject: - Enterprise Application Design and Developm ent (Elective III) (CT78 5 0a)

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

'/ The figures in the margin tndicate FulI Marhs.
{ Assume suitable data if necessary. j

l. What is Java EE framework? How does it help to develop enterprise application in full

2. What is structural design patterns? Explain any two kinds of it in details. [1+3+3J

u+5I3. What is JDBC? Express your idea on JDBC framework.

4. What is SOAP? Describe any 10 principles of SOA Architecture. 12+61

5. What is Java EE Application Model? Explain different kinds of Java EE clients. [l+6]

I , 6. What is Entity Bean? Explain the role of Interceptors in Java EE with neat diagram. I I +4]

7. Write briefly about any three: [3+3+3]

a) JSTL
b) EL
c) JAXB
d) JPA

8. What is servlet? Explain about JSP implicit objects. [l+4]
g. What is Web 2.0? What is JQuery? Explain at least l0 JQuery DOM manipulation

methods. t2+l+31
t 0. What is Ajax? Give the overview of Ajax in web application. [l+4J
I l. What is 'DWR'? Explain in detail the Java Ajax Framework. t6I
12. Write short notes on: (any three) t3+3+3]

a) <JSP: include> Vs <%Q include%p
b) EJB3.0 Architecture
c) Singleton Pattern
d) Directives in JSP

***
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Level BE Full Marks 80
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Sabject: - Enterprise Application Design and Development (Eleuive I)

Cari&idates are required to give their answers in their own words as far as practicable.
Attempt All questions.
Thefigwres in the margin indicate Full Marks.
Assume suitable data if necessary.

, ,-,:

1. :What do you understand by Software Architecture? Explain N-tier architecture with
,example. How is N-tier architecture different from layered architecture? [2+3+17

2. :How-are design patterns classified by GoF (Gang of four)? Explain any 2 GoF design

13+'1+4)patteffirs.

3. Explain JDBC architecture. What is a PreparedStatement? What are the uses of a
'PreparedStatement? How does a PreparedStatement prevent SQL attacks? [3+l+3+21

4. -What dq you understand by Service Oriented Architecture? Explain how it works. 12+41
' il'

5. rHowldo Web Services work? Explain the structure of a SOAP message. 14+21

6. Explain the lifecycle of a JSP page. Explain briefly about the following implicit objects in
i'SF; I l4r4l
t) Session
b) Request

7. IVrite about types of Dependency Injection with sample code.

8. tVhat is Web 2.0? Explain how Web 2.0 embraces architecture of participation.
. 'li . r

9. Write briefly about any three of the following Java EE technologies:
a) JAX-RS (Java API for RESTFUL Web Services)
b) JPA (Java Persistence API)
c) EL (Expression Language)
d) JSf (Java SeverFaces)
6; fava Mail API

10. Write the difference between:
a) qisp:include>action and <%@include > directive
b) qisp:include>action and dsp:forward > action
c) <o/o | %o> and <Yo Yo> in JSP
d) CDATA and PCDATA
e) Complex Type and simple Type inXML Schema

11. W,hat is a Filter in Java EE? How does it work? Give an example with sample code.

tsI

12+31

[3+3+3]

[10]

*{.*
u+2+27
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INSTITUTE OF ENGINEERING
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Exam. RegularlBack
Level BE f,'ull Marks 80

Programme BCT Pass Marks 32

Year / Part Iv/II Time 3 hrs.

Subject: - Enterprise Application Design and Development (Elective II)

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

Explain MVC architecture with examples. ls MVC architecture same as a 3-tier
architecture?

What do you mean by design pattern? Exptain any 2 GoF design patterns.

Explain JDBC architecture. What is a Connectiori pool? Give some examples of
Connection Pool.

What do you understand by Service Oriented Architecture? What are the entities of
soA?

When can we say an XML document is well-formed? Explain with examples.

Explain the lifecycle of a Servlet. Explain how an HTTP request is handled by a web
server.

How do you inject dependgncy and'where ls dependency injection applicable?
Explain with one example of OO programming.

How Web 2.O is changing business model? What do you think are the key factors of
Web 2.0?

What willbe the effect,of the following lines in JSP:

a. <Yo!- ta -Yo>

b. <!- xx .-!>

10. Explain briefly about any two Java EE APls.

11. How are Web Services discovered? Write about the key technologies involved.

1.

2.

3.

4.

5.

6.

7.

8.

9,

5+3

2+8

3+3+3

7+6

4+4

8

6

4+4

1+1

6

6

:1. rN. {.
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Level BE FuIl Marks 80

Programme BEX, BCT Pass Marks 32
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Subject: - Enterpri se Application Desi gn and D evelopment (Elective I)

'/ 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 necessary.

1. What do you understand by Software Architecture? Explain N-tier architecture with example. How is

N-tier architecture different from layered architecture? 12 + 3 + 1l

2. What do you understand by Software Design Patterns? For each of these requirements identify one

(or more) GoF pattern that can be use and briefly justify your choice: [2 + 6l

, You are required to enhance on existing bonking software.

The originol sofiworb worked onty with the SCT network now we need to moke thot occessible

through the ViSo-Electron network os well. Viso Electon hos pirovided with their API which has a

different set of methods thon thot of the SCT network.
. Since both of the network have to provide similor feotures, yo.u note that the methods differ

only in their nomes and how the parometers ore passed. You need to interfoce to thi new. .

network with minimol changes to your business togic, il possible juSt a wropper over the SCT

interface.

o ThereisoUserDetails objectthatneedstobecreotedforeochuserwhologsin.You
note thot building this obJect is o complicoted process with 6 distinct steps'eoch step

requiring connecting with different seruers ond complex biusiness logic thereofter. The lagic is

different for SCT ond Viso network. You need to centrolize this object building process so

thot it is eosier to test ond reuse.'

o Visa Eiectron network hos o feoture of coching current bolonce so os to minimize the need to

communicote with the central seruer every time. &ut if the balonce chonges the cache must

be updated / invalidoted. Polting of the centrol seruer is not feosible. You need to'implement

this some other way.

3. Explain JDBC architecture. What is a PreparedStatement? What are the'uses of a

PreparedStatement? How does a PreparedStatement prevent SQL attacks? [3 + 1+ 3 + 2]

4. What is XML? Write down basic rules of XML. 12+ 4l

5. How do Web Services work? Explain the structure of a SOAP message. 14 + 2l

6. What do you understand by Session? How session is managed by Servlet container? What are the

advantages of JSP over Serylet? [2 + 3 + 3J

es of Depende.ncy lnJection'Wi1h,s1mnle code. t6l



g. What do you understand by Web 2.0? How do Web 2.0 applications differ from traditional web

applications? [2 + 3]

9. Write briefly about any three of the following Java EE technologies: [3 + 3 + 3J

a. JN(-RS (Java APlfor RESTfulWeb Services)

b. JPA (Java Persistence APi)

c. EL (Expression Language)

d. JSF (Java Sever Faces)

e. Java MailAPl

10. Write the difference between: [12]

a. <jsp:include> action and <%@ include > directive
b. <jsp:include> action and <jsp:fomrard> action

c. <Yo %> and <jsp:scriptleD </jsp:scriptlet>

d. <Yol Yo> and <?6 %> in JSP

e. complexType and simpleType in XML Schema

f. <sequence> and <alt> in iML Schema

tr 1. What is a Filter'ln Java EE? How does it work? Give an example with sample code. [1 + 2 + 2]

!X {. !F
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Subject: - Speech Processing (Elective IID GT7S50S)

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

"/r
,/

Describe in detail the mechanism of human speech production with a neat [2]
diagram by highlighting the major crimponents for spebch production.

Prove that ZCR can be used for finquency estimation. Also, justi$ that t6+61
ZCR is independdnt of sampling frequency. Support your mathematical
explanations by giving some examples.

Write an equation for STFT of speech signals? How can you relate it [2+l0l
spectrogram and also explain about time./foquency resolution.

4. Describe in detail about LPC parameters estimation for LPC parameters Il2I
estimation using Covariance method.

5. 
-Writc 

an algorithm for Dynamic time warping. Describe how.this method [3+9J

-/ can be applicd to specch recognition. Comparc this algorithm with other
methods of speech recognition.

6. Writs short ndtes on:
a) Masking
b) Effect of windoWing for short tiftrb"'energy End a0t60orielation.
c) Channel vocoder.
d) Voice cxcited linear predictors (VF:!..P).

L') Natural language Processing.
***

[5*4]
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Subiect: - Photovoltaic Technolo gy (Elective II) (8X76502)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' The ftgures in the rnargin tndicate Full Marks.y' Assume surtable data if necessary.

)/Bxplanthe term irradiance, solar constant, direct, diffirse and reflected radiation.{ 
Highlight the importance of insolation and peak sun in the solar application 14+41

,/
2.folar PV cell is basically a junction diode. Explain how the solar cell qonverts,the solar

./ radiation to the electrical power along with the characteristics curve and equivalent
circuit. I t8I

3. Compare the solar eells with crystalline silicon technology withthe modem thin film
tec.hnology. Write dovvn the different thin film technologies currently used. t6]

..J/b*ptullt&ie need tuitftypes ofDC-DC converter ifisolaf Photovoltaic system. Write down

the different topologies of iirverter coffiection ' . 16+21

'Sr4xptanthe term Fill factoi and MPPT used in solar PV technology. 12+21<./
_1t{Uatare the issues that should be address in the grid tied solar PV system agd briefly

explain any one of it, Write down the need for the standard that has been developed for the

grid connection of.solar PV. [6+4]

a:' .



r
I

i

i

I

I
I

i

I

I

I

is a need to run a research lab in a remote area with the following equipments

ealcuiate the siizssof iirmy, battery bank, invert-ir-'iendtirygeregul*or--Hirrlate llry costof
your solar PV qystem. tz}l

,
jr.6n"ny explain the environmental and healtr issues concerned with solar Photovoltaic

d electicsystem. Highlightthe poteptial use of PV.in the socioeconomic development of
Nepal. [3+5]

p. Write Short notes on: (Any two) [4+41

A,Eatteries in SolarPV
-/

fratarUPS./
C. Instruments in measuring Solar irradiation

***

S.N Load Specification Nuili
ber

Watt Usage(Ilrs)
per dav

Remarks

1 Gas Analyzer I 75 4
,Electronic
'Microscope

I 25 2

3 Radio
Communicqtiou
Equiprnemt.

2 2 in standby and 30
in operation

2in
Operation
and l0,ir"--.--r
Standby

4 Elecuic Oven 1 150 I
5 Bomt calorimeter I 75 2
6 Refrigerator I 100 2
7 Electic Sterilizer I 1000 0.5

Fan 6 50 7 Only on 4 summer
months

9 Centrifugal Water I lhp 4
I

l0 Comouter (Laptoo) 2 65 5
l1 0thers (In aggregate) Consuming Total energy of 500 kwhr and total power rating of

270 W
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Subject: - Satellite Communication 6G7q-FuUS (El e c t iv e II)

t Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Thefigures in the margtn tndtcate Full Marks.
/ Assurte suitable data if necessary.

l. Why satellite spacing is requirFd in SATCOM? How number of satellite can be

increased in GEO orbit obeyin$ CCIR recommendation? Give examples. 12+51

2. Deflrne Scintillation. Cive reasoirable suggestion to reduce the effect of lonosphere
and Troposphere in SATCOM. t2+41

3. Describe a typical earth station,u.sing FDI\,1/FM/FDMA with a neat diagram. Ul

4. What are features of Maritirne Satellite Communication? With a neat diagram,
describe frequency band used in"INMARSAT. [3+3J

5. What do you mean by DTH system? Describe Transmitting section of d DTH system
in detail with a neat diagram. '' [l+6J

6. Why we need a LNA? Compare the characteristics of differcnt type of LNA used in
Earth station. U+5I

7. How we catr guarantee the'satellite is yisible from earth station. Justifr
matheinatically. t4I

8. A satellite is in a 520-km high circular orbit. Determine i) orbital angular velocity in.
rad/sec ii)orbital period in miglutes iii)orbital velocily in m/s. qss-ume mean earth
radius 6378.137 km and kepplerls constant 3.986004418 x lOs km?s' t6I

9. Calculate the slant range of non"GEO satellite 12000 km above earth surface located

at tgoE longitude ftom earth star:ion at 23.5oN latitude and 5oW longitude. Also find
the elevatlon angle and suggest suitable frequency band to operate it. [3+4J

10. A GEO stationary satellite having saturated transponder output is 90 watt" 30 dB
antenna gain and ldB output.backoff is 39500 km from the earth station having
rpc-giving facilities as CN eq[rirls 18.9 dB, antenna efliciency 75o/o, system noise
temperature 24trk, channel bah$width 45 MHz. What would be the diameter of ES

antenna to provide proper commirnication from satellite operated at l3 GHz. Consider
-2dB contour loss of satellite transmitting antenna and 0.9 dB other miscellaneous
loss. [12]

11. Write short notes on(any three)
a. Life of Satellite
b. Satellite stabilization
c. History of Satellite Di:velopment
d. DSI
e. Application of VSA!7USAT

[4'3I

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

l. Why satellite spacing is requirrd in SATCOM? How number of satellite can be
increased in GEO orbit obeyinj CCn recommendation? Give examples. [2+5J

2, Define Scintillation. Give reasonable suggestion to reduce the effect of lonosphere
and Troposphere in SATCOM. a2+41

3. Describe a typical earth station,tising FDM/FM/FDMA with a neat diagram. Ul

4. What are features of Maritim€ Satellite Communication? With a neat diagram,
describe frequency band used in"INMARSAT. [3+3J

5. What do you mean by DTH system? Describe Transmitting section of d DTH system
in detail with a neat diagram. ' ' [+6J

6. Why we need a LNA? Comparq the characteristics of different type of LNA used in
Earth station. [l+5]

7. How we can guarantee the'satellite is visible from earth station. Justifu
matheinatically. t4I

8. A satellite is in a 520-km high circular orbit. Determine i) orbital angular velocity in.
rad/sec ii)orbital period in mfugutes iii)orbital velocily in m/s. assume mean earth
radius 6378.137 km and keppl#s constanr 3.9860044ii x tOs km3/s2 16I

9. Calculate the slant range of non€Eo satellite 12000 km above earth surface located
at lgoE longitude from earth star:ion at 23.5oN latitude and 5oW longitude. Also find
the elevation angle and suggest suitable frequency band to operate it. [3+4J

10. A GEO stationary satellite having saturated transponder output is 90 watt, 30 dB
antenna gain and ldB output.backoff is 39500 knr from the earth station having
receiving facilities as CN eqlrnls 18.9 dB, antenna efliciency 75o/o, system rpise
temperature 24trk, channel bair$width 45 MHz. What would be the diameter of ES
antenna to provide proper commirnication from.satellite operated at l3 GHz. Consider
-2dB contour loss of satellite transmiuing antenna and 0.9 dB other miscellaneous
toss. [12]

I l. Wrirc short notes on(any three)
a. Life of Satellite
b. Satellite stabilization
c. History of Satellite Divelopment
d. DSI
e. Apptication of VSAiruSef

[4*3]

*rtri
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/ Back

,rij Subject: - Satellite Communications @lective I)
:?- *

are required to give their answers in their own words as far as practicable.
questions.
in the margin tndicate Full Marks.

suitable data if necessary.

l.

1,, Di#Uts the characteristic of GEO satellite and compare its performance with other
Sa$nite? t4l

2. [ $ie[ite spacing required in SATCOM? How number of satellites can be increased
in same orbit? 12+41

3. Why we need Digital SATCOM? Mention SCPC cm be utilized in different manner
for6etterperformance of SATCOM. Ul

4. Describe a tlpical earth station using FDIWFI\4/TDMA with a neat diagrarn

5. What do you mean by DTH system? Describe Receiving section of a DTH ,*** Il'
detail with a neat diagram 12+61

6. A satellite is in a 440-km high circutar orbit. Detennine i) orbital angular velocity in
. rad/sec ii)orbital period in minutes iii)orbital velocity in m/s. assume 

'mean 
earth

radius 6378.137lrrr and keppler's constant 3.98600441i x 105 km3/s2 16l
7. Describe different tlpe of antemnas used in SATCOM. Cor.npare the performance of

type of automatic-antenna tracking techniques. . [3+7]
8. .A GEO stationary satellite located al ZoW longitude with CAI equals 29 dB

communicate with earttr station co-ordinate 12.7"8 longitude and 36.8o5 latitude
having ES facilities as receiving antenna diameter Tm,antenna efliciency 88o/o, system
noise te,rnperature 500t as well as it is assumed various afinospheric loss is 20d8.
Satellite antemna gain is 33 dB with chruurel bandwidth of MMIlz. Calculate the ES
tansrnitter polrre,r required to make up-link communicatioq operated at 14 GHz

t16l
9. Write short potes on(any three)

a. FrequencybandinsATcoM [5x3]

, :b. LNA

d. Application of VSATA-ISAT
e. INIvIARSAT

80

32

\

. ..i.l.
i ,.,

r {j,
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Satellite

./ Candidates are required to give their answers

9. Write short notes on (any three)
al Watercooling circuitof HpA
b) FDM-FM-FDMA
c) Feature & configuration of INMARSAT
d) TNTELSATSCPC

e) properties of GEO orbit

in their own words as far as practicable'

l.WhyTelemetry,TrackingaadCommandisrrsedinSATCoM?Describeindctailwithitstypes.
[2+61

./ AttemPt All questions'
/ 'r;;;is"A 

in the margin indicate Full Marks'

./ Assiie suitable data if necessary'

2. Describe different type of interferences between satellite systems'

3. A Quasl-GEO satellite is in a circular equatorial orbit close to geoslnchronous orbit and its

of 23 hr 54 minute. calculate l) the radius of the orblt ll) rate of the drlft around the equator

potnt tn degrees per day lil) An observer on the earth sees that the satellite is drlftlng across

satellite moving toward the East or toward the west?

t8l
orbitalPeriod is

of subsatellite

the skY. ls the

17l

[2+6J

[3xsl

4. Anrearth station antenna has a diameter of 30 m, has an overali efficiency 7096, and is used to receive at 6

GHz. At this frequency, the system noise temperature is 69'K when the antenna points at the satellite at an

elevation angle of 45'. What ls the earth station GF ratio under these conditions? lf heaw rain causes the

sky temperature to tncrease so that the system nolse temperature rises to 88'K, what is new Gfi value?

I7l- 5. A Geo-Stationary satellite located at 115'E longitude. lf the earth statlon A (ESAland earth station B (Eiii)
having 67"N, 99.6'E and 25.6'5, 125.5'E coordinate respectively wants to access the ghen satellite. What

..'- would be the look angles for the earth stations to the satellite? pI

6. A satellite located at 174.8'E longitude, The ES located at coordinate 66.8'E and 25.4.N having Es facilities
as diameter of receiving antenna is 9.4m, antenna efficiency 7o%, system noise temperatur. is coniildered
295"K' what will be the value of EIRP of ES to establish the uplink data communicatlon br 12 GHz signal If
transrnitter power ls 60 watt and wavegulde loss ls 3.5 dB?

I12I7' Discuss different type of faclllties requlred at earth station. Briefly classify the type of earth station.
[a+al8' what we need stabillzation in sATCoM? compare the performance of different kind of stabi[zation.

rl.**

80rffi@BELevel 32

3 hrs.
PassMarksBEX, BCT
TimeIIIIVPartIYear
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32

80

S ubj ect: - Satellite Communications (Elective)

'/ Candidates are required to give their answers in their own words as far as practicable./ Attempt Att questions.
'/ Thefigures in the margin tndicate Full Marks.
'/ Assume suttable data if necessary.

\
1. Explain the brief history of the development of the satellite commr.mications? Discuss on

the merits and demerits of GEO satellite communications system. t 4 + 6J

2: : Explain Why the up-converter and down-converter are the most essential to have in an
Earth station (ES). Discuss on working principle of an ES system *tth neat block
diagram. [4+6]

3. A geostationary satellite located at 16.00 W longitude. What would be the distance
between the given sateilite and the Eafih station and Determine the look angles for the

Eanh statidh having 48.603 latitude and 12.40 E longitude? 14 + 10 l

4. What is the main role of transponder in satellite? Describe the operation of C-band single
conversion (Bent-pipe) type satellite transponder with neat diagram. t 4 + 7 J

5. Assume that an INTELSAT satellite located at 176.00 E longitudes wirh the saturated

EIRP equals 48 dBy as per given footprint to ttie Earth station (ES). The ES's

coordinaies arc !66.40 E longitude and 26.80 N latitude having ES faciiiiies as diameter
of receiving antenna is 9.2 m; antenna efficiency, 72Yo; system noise temperature is

considered 3100 K as well as if it is considered various atmospheric losses is 24 dB. What
rvould'be the value of satellite input b4ckoff ( BOi )? If input backoff is 3 dB.greater than
output backoff ( BOo). Whereas .ga:rier power-to-noise density power raiio tjf ES is 78.2

dBHz to establish the dowdink data communication for C-band.

[Boltmann's Constant, k = 1.381 X 1'0'23 lPf 1 t 13 ]

6. Fird out the elevation angle (El) following below:
EI : Tan'rl( 6.61 l- cos q) / { ( 1- coS2 q)l - q

Where,
g': Cos'rI Cos ( L a;m) Cos ( I ain)]
L = Longitude
L = Latitude

7. \\'rite short notes (Any THREE ):
a) TWTA ':!

b) Faraday rotation
c) Satellites life
d) TDMA frame
e) Satellite frequency spectrum

[ 10 ]

Iax3]

=
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S ubject: - Satellite Communications (Elecrive)

'/ Candidates are required to give their answers in their or.r,n words as far as practicable.
'/ .lttempt All questions.
'/ The figures in the margin indicate Full Marks
'/ Assume suttable data if necessary.

.. i. Explain that ihe sateliite communications is one of the superior type communications ia
rhe w'orld? List out the merix of non-GEO.satellite communications and applications of
thistl'pe of satellites t4+++3 i

2. A satellite:is orbiring on the circular orbit of 650 Km above the Ealth surface and having
370 Kg while it is ii its orbir. Wtrar w'ould be the orbitai period and the weight whiie oi
the Earth surface? And iind out the change in veiocity if the aitiude of the sateil.ite
decreases ro 550 Kn. \\hiie the mass ot the Eanh (\{e): 5.g75 x 102a Kg and the graviq'
consrant (G) = 6.57 x i0-riNmziKg2. | 5=5-5 ]

3. What is an,,enna tiacking? Horv man.v dreir kind.s? Describe the rv:orking priniiple of
simultaneous lobing tracking system r,vith necessary diagrams. 12=1-6 j

+. Wh.,* the sateiiite transponder is aiso called bent pipe? Sketch the simpiified double
conversion transponder for 1-1,/12 GHz band and explain its operation. t 3 - 6 ]

5. Prove the foiiori'ins elevation angie (Ei) equadon:
Tan (El - e ) = l(6.6i 1 - Cos r,r)i Sin o l

\Vhere.

o = Cos 
-' 

icos (L,.. -L=r) Cos( l:s)]
\ Ls.; = iongiude oi satelli;e

Lzs = longiu{e of Earth station
1r, = liriude of Eanh stalion

T \\'rire shons notes i-{n1'THIU:I;:
i) T\1'T.{
ii) Apenure antsnflrl
iii) Ionospheric scintiiiaiion
iv) Digiml speech inteqolarion
v) ivlaritrme sutelliie comnrunications

[ 10 ]

6. A GEO sateilile ioccred at 6{r E Longirucles ri,'ith rhe saturaied EIRP eqr-rais 4l dB,\' as

per *uiven IoLr:.DrinI :o lhe F:rr:h sia:ioi: (ES) r,.'Hci: is locateC ar 81.5r F longituile u:C
:6.8'\ Iaiiiuie n:r'inq ES taciiitics as diarnerer cf receivinq anrer.ns is 8.5 m: enier:-nf,
elficiencl'. -jjro: si'siem nr:ise;emperair:r: is consiclereC i20rk:,.s r..'eil es if it is essuileri
variu.us :ii::,cs;her:c l.o-.ses is l-i,its. ['hat 'rr>uli oe fie value ci required porver !iu:t
Censi:;..iPFt) r..:...) lbr ihe sal*iii:e iririiil iiirpur tacl;r.ti'tBL),.r is lenelrily i dB qre3ier

than u.utnur'lackcrl r.BU.). \.\-j::rer:i ihe jttu:iuec pcl.\.er tlur iensiiv rllFDlof sareiiite :s
* 8-l.il 'iB',i ::l- ,riren anc :ile cii::',e^ ilo',\-3:-to-:,ir-.e ilensiii'po\ve:: r:aiio of ES is l-t.S
dB[-iz ror Lcr',::iii:lt ir'.:;-)r:::i'-:r1i.:::i:.,;l ior C-c::l:r,i. iB,:itmrnrr's Cur;r.Si3ot. k = l.i$i \
Io-:i J "K ) [ i-+ ]

Iix'l
t

j...,-.*,^.'-.4,i.-.-'.,.$'..-,:..-.,,n,,q,'...-,d,>,,.,'.,+Ltr:d
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S ubject: - Satellite Communications (Elective)

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

'/ The /igures in the margtn tndicate Full Marks.y' Assume suitable data if necessary.

1. Explain that the satellite communications is one of the superior type communications in
the world? List out the merits of non-GEO satellite communications and applications of
thistypeof satellites t 4+4+31

2. A satellite is orbiting on the circular orbit of 650 Km above the Earth stirface and having
370 Kg while it is in its orbil. What would be the orbital period and the weight while on
the Earth sr:rface? And find out the change in velocity if the altitude of the satellite
decreases to 550 Km. While the mass of tfre parth @Ir) 

j 
5.g75 x l02a Kg and the gravrty

constant (G): 6.67 x l0'rr Nm2/I(g2. [ 5+5+5 ]

3. What is antenna tracking? How many their kinds? Describe the working principle of
simultaneous lobing tacking system with necessary diagrams. 12+1+6)

4. Why the satellite transponder is also called bent pipe? Sketch the simplified double
conversion transponder for l4ll2 GHz band and explain its operation. [ 3 + 6 ]

5. Prove the following elevation angle @l) equation: [ 10 ]
Tan (EI + 9 ) : [(6.611 - Cos q)/ Sin 9 J

Where,

g = Cos 
-' 

lcos (Lr^, -Lrr) Cos( lss)]

Lser = longitude of satellite
Les :longitude of Earth station
lEs = latitude of Earth station

6. A GEO satellite located at 640 E longitudes with the saturated EIRP equals 44 dBW as

per given footprint to the Earth station (ES) which is located at 82.6v E tongitude and
26.8" N latitude having ES facilities as diameter of receiving antenna is 8.5 m; antenna
efficiency, 75Yo; system noise temperature is considered 320u K as well as if it is assumed
various atmospheric losses is 24dB. What would be the value of required power flux
density (PFD p.q6') for the satellite input? If input backoff (BOJ is generally 3 dB greater

than output backoff (BOo). Whereas the saturated power flux density (PFD) of satellite is

- 84.32 dBdm2 given and the carrier power-to-noise density power ratio of ES is 74.8
dBHz for downlink data communication for C-band. (Boltnann's Constant, k : 1.381 x
ro-23JPK) t14l

7. Write shorts notes (Any THREE):
i) TwrA
ii) Apenure anterum
iii) Ionospheric scintillation
iv) Digital speech interpolation
v) Maritime satellite communications

[3xa]
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i Subject: - Satellite Conurunications (EIective)

I
I

'/ Candidates are required to give tlteir answers in their orvn u,or(ls as far as practicable.,/ Attenrpt All questions.
,/ fh,z figures in the nwrgin intlicate FuU rtIrr-ks../ Asstune suitable clutu if necessary..T---

1. \\ihat is nrultiple access? Florv does TDIUA work? Explain clearly with necessary'
cliagranrs and list out the advent of I'DMA system. [2 + 3 + 3)

2":Geustationary saiellite "Tithlconr.3" krcateci at 78.50 Ii longitucle circular orbit
operating in both C artd Ku band. What rvoulcl be the orbital period of it and look
angles for the Earth station (ES) rvhich is locatecl at 88.60 E longitucle arrd 26.40 N
latitude. While the mass of the Earth (Me) = 5.975 x l02a Kg and the gravity consta:rl
(G):6:67xlo-11Nm21Kg2. .:.: f++a1

3. What is INTEI-SA'f systerr ancl how does it form? Define the nrain characteristics o[
satellite couununication system and list at least eight applications of satelllie
communications. [3+4+ 4]

4. A geostationary satellite located at 87.50 E longitucle operating at extended C-bancl of
6775-6995 MIIz uplink frequency ancl 4530-4770 NlHz dorvnlink frequency. As given
satellite trnnsponder parameter details:

i) Satuated EIRP within EOC equals 36 dBW
ii) Figure of merit (Gff) = -5dBPK
iii) Saturated polver flux density (PFD) = -82 tlBrv/m2
i',2) Input backoff (BOi): Output baclioff (BOo) + 3 dB
v) CArtrs Inargin: 3 clB

r\u earttr station (ES) having coordinates of 80.60 E ancl 28.60 N that Iocatec! rvitiritl
satcllitels f<lotprint EOC. The ES communication facilities as atltentta diatueier (. (.) ) is
2.,[ nr ',.,iith 52 96 antennr efficiency', system noise lemperature ( T ) eclr:llls 280r)['i. rux!

rvaveguitle Ioss (L."rg) is 1.2 elB considered. Find out tlte recluired port'cr flux densiti'1
PFDn.l,ia) lbr 20-18 Kbps data,transmission:that can satist-r' the dorvrrlink satellit.e

couuuunication fcrr the given IIS? IFthe bit error rate (BL':R) I0'o tr; l0'' f,.rr 2048 l(bps
is a.ssunrctl L i6 l

+

!
;I

;
It

I

I

5. I'ind ttie li-rllou'ing equatiott of slalrt rartge (R) I to 1

I
I

T
I

I

It= i I t- {).-i2(l - cr.rs (:) .h
\\"here,

h is altit.urle of CitiO satellite
cos tlt is tire product of cos (longitude,JifL);rntl cos {laii'rucic
diil).

(t. \\'irjch ri'pes of atttetmas beirrg usect in satellitu' conlnrunicaticrrs? I),:llpe aprit,,rrL.
atll.i:lllla l]ilrofileters u,ith requirer! sketches and fbnnulas. [ .l t 'r' 

J

l. Oefine thc follorving terrrrs (An; 'l'[llUll:.): 
t-

[.lx'1 ia) AIbe'do

(l) Poitrcarc's fi!.hcr c

I
I

II
j
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36A TRIBHWAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

Eram. I{cguhr / l}aclt
Level BE FullMarks 80

Programme BEX,BCT P.ass Merla
Time

32

Year / Part ru/II 3 hrs.

- Remote @lective

/ Candidates are requiredto give their answers in their own words as far as practicable.
/ Attempt All questiotts.
r' Thefigwes in the margin indicate Full Martcs.
{ Necessary figure is attached here$rilll-

suitable data if necessary.

a rdmote scnsing. Describe the general rcmote sensing process with neat 3+7
and well labeled diagrarn.

,. 2 ...Explain briefly about how ultraviolet, visible,Infrared and misrowave regron'\. ' 
arc used for remote sensing process.

1

3

6

7

mechanisms of interaction of radiation from emrgr source I
with the atrnosphere in rcmote sensing.

ak* the basics of airbome and space boine sensing with examples.

5 /6*is a RADAR? Exptain its applications. Derive ma:rimum radar range
\./ equaion.

5

2+3+5

r0

3+3+4

3x5=15

merits and sensing technology.

<fi"is a Geographic Informatisn System? Explain its benefits.

* 8 /flescribe tre major reprcsurting characteristlii of remote sensing images, andtV tlre general criterion of tre image interpretation. Observe the attached image
(Figurc l) md discuss it based on sensing principles and the elements of image
interpretation.

9 / Writa short notes on:
\./ g1r,,ill,adiation -'frget Intsraction

\ b. jeo-stationary orbit
pfremrote i,ensing of Himalayan region

2+3



tI

',;I
'4,) - ,,

Figure 1. (a) (Left) @ottom panet) An image projecting the orbital ooverage over the glo&
by a passive sensor (operating at microwave-band) onboard TRMM satellite. (Top panel)

Zoomed version of the image indicated by the square at the bottom panel. (b). (Right) same

as (altfit for visible band.

a

I

I

i

I
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INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Level BE 'Full Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part ry/il Time 3 hrs.

Subject: - Remote Sensing (Etective III) (CT75501)

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

'/ Thefigures in the margin indicate FulI Martrs.
/ Necessarv fieure b attached herewith.
{ Assurne suitable dota if necessary.

1. Ddne remote sensing and describe its advantages and classes in d[fferent aspects. [3+3+4]

2. Describe in brfef about the electromagnetic spectrums that are used for remote sensirE proceas. m

3. Bplain in detail about the rnechanisms of interaction of radiation from energy source with the
a$nosphere in remote sensirg. t8l

4. Describe the baslcs of passive and active remote sensing with examples. Fxplain briefly about vlsible
[s+s]and infrared technique of passive remote sensing.

5. Derive an o<pression for maximum range of a radar system suitable for a point target. .[5]

6. Wth a suitable oxample describe one of remote sensing applications and hlghlight its tedrnological and
t10lapplication merits.

7. What is aiGeographic Informatlon Systern? Briefiy o<ptain its benefits. [2+3I

8. Describe the rnajor representing cfraracteristics of remote sensing images, and the general oiterion of
the image interpretatiofl Observe the attached image and discuss it. [3+3+4]

9. Write short notes on:
. a. Radiauon-Targetlnteraction 

t3x5l

b. Geo-stationary orbit
c, Remote sensing of Himala'6n landscape: scopes and limitations

***

7- ?krn/w '

I

I
PR ii4lyI[s

2Sl m

768 km

S*5&m

Figurc 1. A illustration showing an observation geometry of a set of sensors (PR: precipitation radar,
TMI: TRMM microwave imager and VIRS: visible and infrared imageri onboard a satetlite called
Tropical Rainfalt Measuring Mission {TRMM}. The satetlite revclves along a non-sunsynchronous orbit at
the height of 350 km above the Eafth surface. Tne inclination angle and lhe orbital period are 35e and
90 minutes, respectively.



36x TRIBHWANI.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exem. Regulai /'Back
Level BE Full Marks 80

Prdgramme BEX Pass Marks 32

Year'/-Part rv/II Time 3 hrs.

$ubject: - Radar Technology (EG7S|EX) (Elective II)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questtons.

'/ Thefigures in the margin indicate Full Marlcs.y' Assume suttable data if necessary.

l. a) Explain the working principle of continuous wave radar with the help of a block
diagram. Find the value of radiation factors if Go:70 dB and GD:90 dB. t5+11

b) With the help of a block diagram, explain the working principle of MTI Radar with
power oscillator. Calculate the relative velocity of an aircraft and the frequency of
received eco for the radar transmitting frequency of 1000'MHz. Given 0 = 60o,
v:300m/s [8+2]

b)

What do you understand by parabolic reflector antenna? Explain the detection of
[2+41moving target in MTI radar by using'A' scope.

What is the difference betureen tacking radar and search radar? Explain the
functioning of a delayJine canceler with the help of a block diagram. Calculate the
PRT of the radar having transmitted frequency of 8 GHz and the blind speed of an

[2+6+2]

What are the types of radar modulator? Explain the functioning of magnetron with the
help of a diagram. Calculate the range of tacking radar when time taken by signal is
60ps. 12+4+17

What do you understand by receiver noise? Explain the working principle of Klystron
amplifier with the help of a diagram. Calculate the bandwidth of the radar receiver
generating thermal noise power of 8*10-l8W at a temperature of 290oK 12+6+ll

Draw the radiation pattem of the parabolic reflector antenna. Name the types of
duplexers used in Radar. Exptain the functioning of balanced mixer with the help of a
diagram. t1+1+6I

What do you understand by blind speed? Explain the basic tlpes of radar CRT
display. Calculate the duty cycle and tgnsmittea peak pgwer of the s'urveillance radar

having PRF of 600 Ha pulse width 0.8 ps arid average power of 2kW. 12+3+37

What is the difference between the primary and secondary radar. Exptain the role of
AFC in radar receiver with the help of a simple block diagram. Calculate the raqge

from,secondary surveillance radar'1o aifcraft when time takenby pulse is 80ps. [+4+U
What are the t5pes of Air surveillance radar? Explain the working principle of ASR

b)

and SSR with the help of block diagram.

6. Write short notes on: (ar-ry four)

[2+8]

[4x41

a) PRFandPRT
b) Radar resolution
c) Radar application
d) Cassegrain antenna
e) Doppler effect

2. a)

3. a)

4. a)

b)

5.4

b)

***

c
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INSTIt'UTE OF ENGINEERTNG

Examination Control Division
,, '2064 .festha

- Radar (Elective)

/ 'Candidates are required to give their urswers in their own words as far as practicable.
/ Auempt any Five questiorts.
/' Thefigures i4 the margin indicate Full Marks,

' { Assume'suitable data if necessary.

l: a) What is the difference betuf,een PRF and PR'I'? Derive the simple radar range equation
'arid-also'givethephysicalsignihcarrcesrrfthatequation.

b) Why do we neecl a duplexer? Calculate the relative velocity of the aircraft and the
frequency of the received echo for the radar is transmitting at 8.9 GfIz. Given. "

0 = 3oo, V = 200 m/s. r ,' 12+2+2)

2. a) What do you mean by b[n{ speed? Explain the ryorking principle of a CW radar with
tlre help of a block diagram and also list out some radar applications. 12+5+21

b) What is the basic purpose bf delay-linc cancelers? Explain the. 'butterfly' efflect and
. also list out some CW radar applications. Calculate the radar range when the time

taken by the pulse to travel to the target arid return is 30ps. I I +3-] i +2]

3. a) What is MTI radlr? Explain the working principle ol"MOPA with the help of a block

,rliagrarn , . Ll+8j

b) Explain the working principle of a lihe fype modulator with the help of a schernatic
diagranr. Finrl the blind speed of an aircraft for the radar.is transmitting at 8.2 GFIz.
Given, PRF = 5000 Hz, n = 8. [5+2]

4. a) lVhat is tracking raclar? Explain the functioniiny,rrf abalancetl mixer with the help of a
' diagrarn [+5]

I

b) What tto you unclerstand by directive gain antl polver gain of the antenna? Explain the
. rvorking priuciple of branch type duplexer wiih the help a diagram. Calculate the

distance fronr SSR to the A/C, whgn one way time taken by pulse to travel to the A/C
is60ps. t " l2+6+2J

5. a) What arc the basic types of CRT displays? Explain working principle of l(lystron
' amplifier with the help of adiagram [2+6]

t) lVhat are the types of ATC radars? Explain dhe working principle of ASlt,and SSR
rvith the help of diagrarni. t2+61

6. Write short notds on any four of the lbtlo'*'ing: [ax4]

a) Receiver Noise
b) Fan Beam and Pencil Beam
c) Maguetron
d) AFC
e) Parabolic Reflector Antenna

I

'i

I

BE
i!!:- ".-, .....

I-evel

Year / Part

BEX

Iv/I
Pass Marks
-..-.:...-.-1.-.,i...........-... . .,....

Tlme.t

80

3Z

3

Full

'f*{.
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ii z2G, ' TRIgrruvAN uNrvrR:irry
INS,TITUTE OF ENGiNEERING

Ilxamination Control Division

i,

Sull.ject: - lliidirr Teclinolo ( t::lacti Ye)

Canclidatcs are requirecl to givc their allswers in their o,uvn worcis as lar as prac ticablc.
Aitentp t ctqt1,',F ii: e
,lt
llteJryru'es ttt llte

(Iuesttons

ntilr'gut ttttlicitie Full lt nfis.
Ass Wn e.,s ttitab I,e tlutt if r r cc es s u n,

I +) IVhat is the diiferertce bct*leen Plli: aricl Pl{I'? Derii,c the sirnltlc rirtlal rarrgc ecluatio'u

' lr) )Vlry tlo rve ueecl a duplc;xer'/ L-alculate thc relatii,c vclocity o{'tltc aircrail artd the

ti'erpeircy of the received echo kri the radar is transinitting at 8.9 GI'I;:. Civen.
' 0 - 30o, v = 200 rrr/s. ,__.. 124-2-t-?l

?.. a) What'doyoLrnleaubyblinrispeed'?Explaintlierv.;riiirrgprinciplcotaCWratlarrvitlt
,' lhe lrelp oila blocl< ciiagranr anci alscl list oLrt s0u)e rii( [2-t-s+2]

b) !Yh4t is lhe ltasic plrrl)ose o['tlclar,-[iuc canc:elcrs'/ L!.rrplain Lhe 'buLtct'fly' el'['ect anci

also list dLrt sorne Ll\\r radtr allirlicirtiorrs. Calcuiate thc ratlar-t'ange tvhert the titue

tnkerr bi,11r. prrilse to travel to the tat;get autl rcturn is301ts. ,/ [1+]-Fl-f2]

l. rl) \\'lrat is,lvl'l'i rirtlirr"i [i;ilrilirr tire ivolkirrg llriue iple ol'NIOI','\ 
"r,itlr 

tlrc ltc:lp o{'a blt;clt
rliagntnr. I l't-[i J

Lr) E.x|lairr tlre voiliing principle ol',a line t,vpc ttrotltilat,.ru u'ith thc trclp o['a scitctrtiltic
(lilqr.urrr,. Finrl thc blinr[ sltccri oIan ritcra[i ['or ti:c t-;tti'.tr is ll'ansiniltitrg.rt 8'2 GI'lz.

Ciycrr, PI{F .= -i()()(J J-1,2, lt == 8.

a) \\:[urt is trircl<irrg rtrllrr]'.'[:r:piain thc lirnctiortitts rtl-ar b:tlrtttccri nti:<cl' ,';ith tlr,.- Il,-'lp rri'a

diagr:un. , '

tl,.

b) \\iha[ clo '.,ou r.rrrrlcrstanrl [ry clirectii.e gaiu lirtl l)orvs1' glairr oItlrc atttctttta'? [ixPlliin tlie
' 

u'r-rrl<ing prirrciirlu o{'Lrranch !},1:g tluplcxer rviilr tlrc hclir u tlirtgrattt. Cllcr.iltte tlre

rlistutcc {lr:rn l-:iill. io thc i\i(],'rvi.ien one !vir-\, Litnc tukeu t:\'pttl-.e to lravel to tlte,'\r(--

is ri{)1rs. t/ [2'r't)-.jl

a; What are the ba.sir: t";vires ol'Cl{I displavs'i [:;<plain rvorliittg ltrirrcilllc o['l(l)'stt.c'rl

bt 'Wlrat lre ,thc t1'pr:s ol',,\'l'C riitlar:;'/ Iixplain tltr: rvurltitrg llrirrciplc ot'l\St). artll SSI(-' 
r.,iii, it,,, r...rl, ,,i..ri,,g,",,',r.

\Vritc slrrr,r't notcs ()lr an",/ lirttr ol'the lbl[,:r."'ing:

a) T{ct:ei l'er Nrr ise ,' , ,

tii I'lin llciiili r.l:lJ Pcllcil l-j':at:r

c) Nlrtglttctt t.rtt

d) Alrt:
e)I Parullolic I{etlcctor Aittcutta

6.

+:r:r

E,xanr. It lar/Ilacl<
8-0BE

I'rogramrne I]EX
}'eer / Part

i--------'

;tV/l
1)

3 hrs.



328, TNBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Resular/Back
Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part rv/il Time 3 hrs.

Subject: - Radar Technology (Elective)

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

y' Ascume suitable data if necessary.

1. a) What is a duplexer? Derive the fundamental radar range equation and also give the
physical significances of that equation. tl+6+21

b) Explain the functioning of a delay-line cancelers with the help of a block diagram.
Calculate the radar range when the time taken by the signal to travel to the aircraft and

return is 60 ps. [5+2]

2. a) What is sidelobe radiation? Explain the working principle of MOPA with the help of a
block diagram. [+8]

b) What is CW rudar? List out some radar and CW radar application. Calculate the
relative velocity of the aircraft and frequency of the received echo for the radar is
transmitting at 10 GHz. Giver,0:60o, V:400 m/s. U+3+31

3. a) What is the difference between a tracking radar and search rudar? Explain the
working principle of line type modulator with the help of a schematic diagram. [+6]

b) What are the types of modulator? Explain the functioning of balance mixer with the
help of a diagram. Find the blind speed of an aircraft for the radar is transmitting at

8 GHz. Given, PRF : 8000 Hz, n: 8. t2+4+31

4. a) What do you understand by Cassegrain antenna? Explain the functioning of
magnetron with the help of a diagram. 12+41

b) What do you understand by receiver noise? Explain the working principle of Klystron
amplifier with the help of a diagram. Calculate the distance from SSR to A/C when

one way time taken by pulse to travel to the A/C is 50 ps. 12+6+21

5. a) What do you understand by intensity-mqdulated CRT display? Explain the working
principle of a branch type duplexer with the help of a diagram. [2+5]

b) What are the differences between ASR and ARSR? Explain the working principle of
ASR and SSR with the help of block diagrams. [3+6]

6. Write short notes on any four of the followings. $xa)
a) 'Butterfly'Effect
b) Blind Speed
c) Antenna Gdrin
d) PRFandPRT
e) Doppler Effect

**d.



45G TRIBHWA}I UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam.

Level BE Full Mmks 80

Programme BEX Pass Marks 32

Year / Part ry/II Time 3 hrc.

Subject: - Broadcast Engineering (Elective II) (EX765A3)

./ Candidates are.required to give their answers in their own words as far as practicable.
{ Anempt All questions.
/ AA questions carry equal marks.
{ Assume suttable dato if necessary.

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)

What is a sound? What are its different characteristics? List and briefly explain them.

State the speed, frequency and wavelength relation in propagation of sound. What do
you understand by Spectrum level? State the unit.

Draw the block diagram of a typical Radio Production studio. And explain the
equipments used for the purpose.

What is a remote broadcasting? List and explain briefly different Contribution links
normally used for Radio and TV Broadcasting.

What are sub carriers? Explain the significance of these subcarriers in FM and TV
broadcasting?

Draw a neat block diagram of the transmitter site facilities used in TV broadcasting
and discuss briefly each block

Draw a block diagram of Cable TV distribution system. Label the signal level
required at diflerent points on the distribution chain while carrying the signal up to the
subscriber's premises.

What are different Cable TV source signals used? Write briefly about thb processing
of such signals and frequency bands allocated for Cable TV.

Draw the block diagram of generation of a DAB signal at transmitter and briefly
explain it.

What is a scanning? Briefly describe how the scanning occurs in TV cameras and also

define Luminance, Chrominance, horizontal and vertical blanking intervales.

+*,F



36() TRIBHUVAN UNryERSITY

INSTITUTE OF ENGINEERING

Examination.Control Division
2069 Bhadra

Exffi.' Resular / Back .
Level. BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part Iv/II Time 3 hrs.

Subiect: - Broadcast (EG785W (Elective II)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Fiie questions.
{ AA questions carry equal marks.
{ Assumte suitable data if necessary.

1. a) What is sound? List and briefly explain different characteristics of sound

b) State ttre speed, frequency and wavelength relation in propagation of sound. What do
you understand by Spectrum level? Write the formula for it with the unit for each
symbol used.

2. a) Write the block diagram of a typical TV camera and illustate how color video signal
is formed in it?

a

.." 3.

4.

5.
i

.'*:t'lr: ',
:

6.

b)

a)

b)

a)

b)

a)

b)

a)

b)

List the difference between NTSC, PAL and SECAM color TV systems deployed in
Analog TV transmission.

Draw the neat block diagram of a TV Broadcast Air Chain. Describe each cornpoRent
in the chain.

Describe different Tape formats and Tape machines that are used in the Radio and TV
industry.

What are sub carriers? Why are they used in FM and TY broadcasting?

Discuss briefly about the trahsmitter site facilities used in Radio broadcasting with a

neat block diagram.

Drarr a ne.at btock dia,garn of a Cable TV distribution systems and describe briefly
labeling the required signal levels at each point in the distribution chain. '

What are gronnd wave, slE wave and space wave propagation? Mention the
significance of each in Radio / TV transmission.

Draw the block dia,gaur of generation of a DVB signal at transmitter and its
demodulation at the receiver side, Atrd briefly explain it.

What is digital audio? What are the fuirdamental concepts that define digltal audio?

***
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23Q TRIBHLIVAN LINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
2A69 Ashad Year / Part

Exam. Back
Level BE Full Marks 80

Programme BEX Pass Marks
TV/I Time 3lrs.

32

- Broadcast (Elective D @G

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt any Five quesiions.
./ The figures in the margin indtcate l-ull Marks.
/ ,Assme suitable data tf necessary.

1. a) What do you undetstalrd by sound pressure level? Discuss the different properties of- souud as relevant to Broadcasting.

b) Derive the Wavelength, velocity and frequency of sound with their units. AIso define
the sound spectrum level with mathematical formula

2. a) Draw a nice block diagram of TV production studio and elaborate the different
equipments used fot the purpose

b) What do you mean by Digital Arldio and Video? List and b,riefly discuss fte
fundamerttal characteristics that define Digital Audio and Video.

3. a) Illustrate the Radio transmission facility with e clear block diagram.

b) List the different frequency bands allocated for AIU,6M and TV broadcasting.

4. a) Draw a neat block diagram of cable Headend system antl explain the importance of
each block in the Headend.

b) What are the differerrt Digital TV broadcasting standards? Discuss the features of
DVB system with a neat figure.

5. a) Define ground wave, sky wave. and space wave. Mention their importance in Radio
Broadcasting with associated propagat"i on mechani sm.

b) What do you understand by Remote Broadcasting? Describe the equipment used in
Radio Remote production

6. Write short notes on: (any four)

a) HDTV (High Definition Television)
b) Composite and component video
c) Tape formats in Radio Broadcasting
d) Online Radio Station
e) Cable Television

t2+61

t4-F4l

t4+41 '

[2+61

[4+4]

t8I

i4+41

12+61

14+41

12+61

$xaJ

v
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\23C TRIBHUVAn'UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Baishakh

Exam. : lar / Back
Level BE

TirneYear I Part
PfOgr arrrllie D^-- l,+.- -t.^r dSJ r.Idr [J

Full Marks 80

3 hrs.

'r1

IV/I
BEX

Subiect: - Broadcast Engineering (Elective I)

,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attbmpt any Fivi questions. ' :

{ All questions carry equal marks.

-,/ ,4ssume suitable data if necessary.

1. a. What is sound? lVhat are its differeni characteristics? List and briefly explain
thern.

b. State the speed, frequenry and wavelength relation in propagation of sound.
V/hat.do you understand by Spectrum level? State the unit.

Z, a. Draw the block diagram oia typical TV Production studio, And explain the
equiprnents used for the purpose.

. b.-!Vhat aie diffdrenttape formae usefl in Radio broadcastin! industry and\--N inaustryT Describe in brief.--

3. arlthatdo you understand by FM transmission? Briefly mentioh about FM
,.-/ emission masks and frequency.spectrum used. /

b. Discuss brieily aboutthe tranSmittersite facilities used in Radio broadcasting
with a nearblock diagram.

4. a. Draw a neat block diagram of a Head End Installation at a Cable station. State
the significance of each equipment in the Head End system.

b. What are different Cable TV source signals used. Write briefly about.the
processing of such signals and frequency bands allocated for Cable TV ?

5. a. Draw the block diagram of generation of a DVB signal at transmitter and briefly
explain it.

b. What is digital audio? What are the fundamental concepts that define digital
audio?

6. Write Short notes on [any Four):

a. HD1flV \-a
b. Digital Radio Broadcasting Standards
c. STL links for Ra'dio

. ., ,..d.',,Online nad*OG-u6-
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23C TRIBHUVAN LINIVERSITY

INSTITUTE OF ENGiNEERING

Examination Control Division
2068 Baishakh

Exam. Regular / Back
Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subject: - Broadcast Engineering (Elective D

./ Candidates are required to give their answers in their own words as far as practicable.
,/ Aubmpt any Five questions.
./ All questions carry equal marks.
,/ Assume suitable data if necessary.

1. a. What is sound? What are its different characteristics? List and briefly explain
them.

b.

Z. a.

b.

3. a.

b.

4. a.

State the speed, frequenry and wavelength relation in propagation of sound.
What.do you understand by Spectrum level? State the unit.

Draw the block diagram of a typical TV Production studio, And explain the
equipments used for the purpose.

What are different tape formats used in Radio broadcasting industry and

TV industry? Describe in brief.

What do you understand by FM transmission? Briefly mention about FM

emission masks and frequency spectrum used.

Discuss briefly about the transmittersite facilities used in Radio broadcasting
with a neat block diagram.

Draw a neat block diagram of a Head End Insullation at a Cable station. State
the significance of each equipment in the Head End system.

b. What are different Cable TV source signals used. Write briefly about the
processing of such signals and frequency bands allocated for Cable TV ?

5. a. Draw the block diagrarn of generation of a DVB signal at transmitter and briefly
explain it.

b. What is digital audio? What are the fundamental concepts that define digital
audio?

6. Write Short notes on (any Four):

a, HDTV
b. Digital Radio Broadcasting Standards
c. STL links for Radio
d. Online Radio Station '

e. Component and Composite Video signals , , ',';

:**!f
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'/ Candidates are required to give their answers in their own words as far as practicable.
/ Atterupt any Five questions.
/ All questions carry equal marlu.y' Assume suttable data if necessary.

L. a. List the difference between NTSC; PAL and SECAM colour TV systems deployed
in Analogue TV transmission.

b, Define and explain reflection, refraction, diftaction, diffusion and
superposition of sound waves with simple sketch.

2. a. Draw the neatblock diagram of a TV BroadcastAir chain. Describe
each componeht in the chain.

b. Describe different Tape formats and Tape machines that are used in the
Radio and TV industry.

3. a. What are sub carriers? Explain the significance of these subcarriers in FM and
TV broadcasting?

b. Draw a neat block diagram of the transmitter site facilities used in TV
broadcasting and Discuss briefly each block

4. a. Draw a neat block diagram of a Cable Headend systems and explain in detail. Also

mention briefly about the frequency bands used in Analogue Cable Television.

b. What are different Cable TV source signals used? With a neat schematic, write how

the signal flow is carried while distributing it to the cable subscribers from the

Headend?

5, a. Draw the block diagram of generation of a DVB signal at transmittbr and its

demodulation at the receiver side. And briefly explain it.

b. What are ground wave, slqywave and space wave propagation? Mention the

significance of each in Radio/ TV transmission.

e. Write Short notes on fanyFour):
a. HDTV and'SDTV Video
b.IPTV

' c. Contribution{inksrfor Radio
d. Online Radio Station
e. Progressive and,lnterlaced Scanning

*rf rf
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Programme
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Full 80BE
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- Broadcast (Electtve I)

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

1. a) Define sound anC its fundamental characteristics. Discuss the properties of sound with
neat figure

b) ;What are the different Tape formats used in T'elevision Broadcasting field? Discuss
brigfly.

2. {) Describe the firnction of each equipment used in Television Broadcst Ai. Chain,

'q -Snrat do you mean by FM transmisJion? Briefly describe the Emission and mask
leveJ for FM with a figure.

3. a) List the different equipments used in Remote broadcastigg for Television. What are
the'batient features ofthese equipment used in the field?

b) Draw a block diagram of cable television distribution systern and briefly describe the
signil flow through the chain. 

Skaaddrds
4 a) What are the different Digital Radio Broadcasting Stands used worldwide? Discuss

t}e feirture of DAB system with a neat figure.

b) Draw a blcck diagram of the color camera used in television picture capturing. Why
do you think scanning is necessary for displaying TV picture in the receiver?

5. , What is the difference between NTSC, PAL and SECAM television system? Support
y9.u[ answer with comparative chart.

, b) .List and discus-s the propagation system used for MW, SW and 'FM radio
broadcasting.

6. Write short notes on: (any four)

a) Standard definition TV (SDTV)
b) $ampling rates for Digital Audio
c) Sound Acoustics

, d) rPI1-
. ;; cuurg.u"oa.oa

+,r *

r.i+e1

3+4)

'14+41

iil

12+61

14+41

[4+4]

14+41

14++j

t8l

14+41

$xal



{ry"E|F.ir:

23F TRIBHUVAN ITNIVERSITY
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:

Subject: - Broadcast Engineering (Elective D

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

1. a. What is scanning? Briefly describe how the scarrning occurs in TV cameras? [2+61

b. Define Luminance, Chrominance, Horizontal blanking interval & Vertical

blanking interval. 14*21

2. a. List the differences between NTSC PAL and SECAM colour TV systems. t8l

b. What is digital video? What are the characteristics that define different
video formats? 12+6)

3. a. What is a studio? What are the salient'features of a studio? [2+6]

b. Draw the blocl< diagram of a TV Broadcast Air Chain and briefly explain

the chain. [4+41

4. a. What do you understand by FM transmission? Briefly mention about FM

emission masks and frequency spectrum used. [a+a]

b. Discuss briefly about the transmitter site facilities used in Radio

broadcasting with a neat block diagram. I8l

5. a. Draw a neat block diagram of a Head End Installation at a cable station. t8I

b. Draw the block diagram of generation of a DAB signal at transmitter and

briefly explain it.

6. Write Short Notes on any Four.

a. SMPTE 292]ly.d

b. Digital Radio Broadcasting Systems

c. Tape formats in TV Studio

d. Propagation in AM Radio

e. DTH System

*rf {.

Ia+a]

14*41



..:

a

360 TRIBHWANI.JNIVERSITY

INSTITUTE OF ENGINEERING

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

Programme BEX Pass Marks 32

Year / Part rv/ II Time 3 hrs.

Subiect: - Broadcast Engineer ing (E I ect ive II)

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questions.
'/ All questions carry equal marks.,/ Assume suitable data if necessary.

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5, a)

b)

6. a)

b)

What is sound? What are its different characteristics? List and briefly explain them.
Explain how do you measure sound level?

Define Refraction, Reflection, Diffraction, Difhrsion and superposition of sound
waves with sketch?

What is a radio production mixer? Write different equipments connected to it with a

neat block diagram.

Describe different contribution links for radio programs.

What are the different tape formats used in radio and TV broadcasting industry?

Write short notes on:

i) Radio and TV news gathering 
. 

.ii) TV remote production

What are different cable TV source signals used and write how the signal processing
is done for each source? Draw the block diagram to support your answer.\

Name the different bpes of propagation used in AM radio, FM radio and TV signal
transmission and briefly explain.

What do you understand by FM transmission? Briefly mention about FM emission
masks and frequency speckum used,

What are subcarriers? Why are theyused in FM and TV broadcasting?

Draw the block diagram of generation of a DAB signal at transmitter and its
demodulation at the receiver side. And briefly explain it

Write short notes on:

i) HDTV
ii) IPTV 

***
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Exam.
Level

llegulru'/ Blcli
BE Full Marks 80
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- Optical Fiber Communication (Elective II) (8X7650 I )

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

l. (a) A muhimode stcp inden fiber with a corp dism€ter of 80 pm and a retative index difference (2+2)
of I .SYo is operating at a waveleirgth of 0.85 pm. If the core refiastive index is I .4E.

fleterminc
i) The norrnalized frequcncy for the fiber

ii) The nurrber of guided modes

\ g,ZWith respect to attenuation windoul curve explain the nature of attenuation for different (9v operming wavelength in optical communication?

r z2.-ESEiiDf*6d-6pe}ffi-n of EDFX (Eiliiriff''l-dpet'-FibeF hfirltifiei) dh6-efplcrT tItE\-" sigrificance of maastable level. What are the artvantages and disadvantages of EDFA?

(8)

3., Derive the wave equation and its solution for a slab waveguide having dielectric slab of (8)
refractivc indor nr embedded in a material having refractive index, rp Shorv it's sigrrification
with respccl to normalized frequenry, V.

4. What are fie different types ofmisalignment losses associated with optical fiberjoints? What (4+3)

are the causcc ofinsertion loss?

5. Whcn an furput to the optical fiber communication systsm with step index fiber is an impulse (6)

respffup, explain how bandwidth of the systom is affected by dispersion and how it can be

minimized.

6. The l_G-9ffl.o rise times for possible compoilens to be used in a D-lM anatog optical fiber (5) '

link are specified below:
Source (LED) =10 ns ; Fiber cable; intermodal =9 ns km- I ; Chromatic=

2 ns km-t ; Detector (APDF 3 ns. The desired link length without

r€peaterc is 5 hn and the requircd optical bandwidth is 6 MHz.
Deterrnine wherdrer above combination of components gives an adequate temporal response.

yl.rrffi*are dre performance & compatibility requirement for an optical detoctor? Explain the (3t4)v 
basic opcration principle of a pn photodiode.

8. An optical fibor systern is to operate at 622 Mbpa over a distance of 65 km without repeaters. (8)

Fiber widr a loss of 0.23 dB&m and a dispersion of 5.5 ps&m is available in maximum

lengths of I km. The fusion splioc loss is 0.035d8/splice and repair power margin is 5 dB. If
the receivor sensitivity is -28 dBm and the transmitt€r ouput power is +ldBm, determine the

maximum allowable attenuation which can be tolerated during installation. If a system

upgrade to op€ration at 1.2 Gbits/ sec is tequired, is the fiber tink acceptable?

ifr.z Etplain the mechanism for the operation of LASER. What is the responsivity of an optical (Sl-2)

detector?

10. Write s}n notes on eny three €*5)

\ y\u velocity and Group velocity

"_,f 
Direct intensity Modulation

c) Goos-Haenchen effect
d) soNET



II

t

35F . 
TzuBHUVAN TINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Magh

L,evcl

Prog ramme BEX. BCT Pass Marks
Year' tv/ II iTime

_.t /-

3 hrs

Subject: - Optical Fiber ica{ion (Elecrive II1

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

.

'/ Thefigwes in the margtn indicate Full Marll
,/ Assume suitable data if necessary.

la. Explain different components of optical fiber communication system w'ith block diagram and 2+Z
"li$ tfi e advrintaEE3"Oftptica} fi ber cornrifiIhieaf'urr : -.

b. What is Bending loss? Explain with.mathemaiical expression how bending loss can
reduced.

2 a. Explain evanescent field. For a TE mode *rr lp.opagation, derive the wave equation for a
' Dieleckic slab waveguide of infinite deph consisting of a slab of dielectric material of width

'd' of refractir.e index, r11 emtredded'in a material having rcfrac.tivc iader., ri2
t]. A step index multimode fiber with a numeric'r' aperture of 0.2 supnrrts apprnximate!11 1000 7

rrru<ies at 850riiu wanelength.
. i. Whatisthediameterof itscore.
ii. How many mdes do 0re fiber supports at I i 50nm?

3 a. Expiain how numerical aperture of fiber trf"rt" rtre system bandwidth when an impulse input 6

is fed into the step index fiber with necessary darivation.

b. Point outthe limiations of ray theor5r. Comnal meridional rays and skew rays. 2+2

I
4 a. . .fVith,net-block.diagf-an explain su.bSArriprtg gsiry-ryr.odutation. !

b. A32*32 port multimode fiber transmissive stl 'coupler has I mW of optical power launched 3
into a single input port. The average measured optical power at each output port is 14 pW.

Calculate the total loss incured by thg st&r coupler and the average insertion loss through'the
device-

5a.
b.

6*

Explain quantum well cbricept used in LASER. ; 4
A Fiber Bragg Grating GBG) is developed within a fiber core which has an effective 2

refractive index of I.46. Find the grating pe*d for it to reflect an optical signal with a

wavelength of 1.55 pm. I

Explain the flsion'spticing procedure. Wrni are the- problems associated with fusion 3+2
splicing?
[" 

"prLf 
fiber has a core refractive index oftl.S. Two lengths of the fiber with smooth and 3

perpendicular (to the core axes) end faces are burted together- Assuming the fiber axes are

perfectly aligne{, calculate t}.re bptical lo_ss in c B at the joint (due to Fresnel reflection) when
there-isa srnall air gap between the fberfeM &.ees.

b.

I

I

Exam. Nen' Back (2066 & Later Batch)
BE Full Marks 80



7 a. What is the significance of ttre power ma.gin in a link budget analysis? 2+5

bonsider a LEb.source of emitted power. I mW. La ttre detector be a pi-n diode with

receiver sensitivity of -30 dBm. The fiber lrcing used is available in lengths of 2 km and

. attenuation of 2 dbl tm at an operating wayelength of 850nm. The source coupling loss is

38, detector coupling loss is i dB, syrterh margin is SdB and splice loss is 0-2 dB per

splice. Calculate the maximum permissiblef ;rk length.

b.. Explain with block diagram.thi optical an?'tin"rtion approach. What are the advantages of 3+2

integrated opics over electrronic circuits?

8a.
b.

9a.

Expiain the opical detection'principle of p-n photodiode. 4

A p-n photodiode tras a quantum efficiency cf 5A% at a wavelength of 0.9 pm. Calculate: 3
(a) its respoirsivity at 0.9 t*;
(b)thereoeivodopical power if the mean photocurrent is l0{ A;
(c) the oresponding number of received phn6ns at this wavelength.

Three clients traffic: STM-64 fro'n SDH equipment, l0 Gbps from router and lGbps from 7
L3 Switch needs to be carried from Kathmandu to Biratnagar. Only one pair of optical fiber
is available between these cities. Explain hov the traffic can be carried in the given scenario
using DWDM technolory with necessary blt :k diagram. Assume the channel value having
channel spacing of 100 GHz.
What are the different components of passi, e optical fiber network (PON)? Explain with 4

detail architecture.
**,r

b.

I

I
I

t
I

a
t

I

t
I
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Subiect: - Optical Fiber Communication @lective II) (D06s01)

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

l. (a) A inultimode stcp indot fiber wift a core dism€@r of 80 pm and a relative index diffference (2+2,
of l.SYo is operating at a waveleirgth of 0.E5 pm. If the core rrfiactivc index is 1.4E.

Determine

i)The normalized frequcncy forthe fiber
ii) The nunber of-guided modes

\ (bfwith rcspect to attenuation windoul curve explain the nafine of attenuation for different (5)
\'/ operting wavelengdr in optical communicalion?

t zr@'of EDFA (Einirifi'@irclr'-Fisbr--Arr?fin*1 eira-ryn*n CIc\-/ significaoce of maastable level. What are the atlvantages and disadvantages of EDFA?
(8)

3.. Dcrive the wave equation and is solution for a slab waveguide having dielectric slab of (8)

refractive index nr embedded in a mmerial having refractive inde:q Il2. Shorv it's sigrrification
with rcspcct to normalized frequency, V.

4. What are the different types of misalignment losses associated with optical fiberjoints? What (+F3)

arethecausce of insertion loss?

5. When ao inprl to tlre optical fiber communication systsm with step index fiber is an impulse (6)

respmse, oiplain how bandwidth of the sysrton is affected by dispenion and how it can bc

minimized.

6- The l-0-9f/.o rise_times f_or possible comp@€nts o be used-in a D-IM arlalog optical fiber
link are spcifid below:

Source (LED) =I0 ns ; Fibcr cable iotermodal 4 ns km- I ; Chromatic=

2 ns km-I ; Detcctor (APDF 3 ns. The desired link length without

r€peatcrs is 5 km and thc rcquircd opical bandwidth is 5 MHz.

Determino whedber aborre combination ofcorponcnts gives an adequate temporal response.

(,

11. -fraare dre performance & compatibility rcquircment for an optical dqoctor? Explain the (&r4)

- h"i. opcrdion principle of a pn photodiode.

E. An optical fibcr qystc,rn is to operatc at 622 Mbp6 over 8 distance of 65 km withour repeaters- (8)

Fiber wi0r a loss of 0.23 dB/k n and a dispersbn of 5.5 ps/km is available in maximum

lengths of I km. The fusion splioe loss is O-035dWsplice and repair power margin is 5 dB. If
tfte roceiver sensitiviqr is -28 dBm and the transmincr ontput power is +l dBm, determine the

maximum allowable attsnuation which can bc tolcrared during insallation. If a system

upgrade to op€ration at t.2 GbitJ sec is requircd, b the fiber link acceptable?

a1/ eryUin the mechanism for the opcmation of LASER. What is the responsiviry of an optical (5+2)

detector?

10. Write slln notes on sry thnoe €'5)

\ yW" velocity and Group velocity

{})Z Ditect intensiry Modulation

c) Goos-Haenchen effect
d) soNET
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/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Six questions.
r' TheJigures in the margtn indicate Full Martcs.
{ Assume suitable data if necessary.

l. a) Explain different approaches of signal propagation in optical fiber.

b) Consider a fiber with a 25 yrmcore radius, a core index q : 1.48 and A = 0.0 I

t6I

12+21

b)

3. a)

b)

4. a)

b)

5. a)

ol

6. a)

b)

D If l,: l320nm, what is the value of V and how many modes propagate in fiber?
ii) What percent of the optical power flows in the cladding?

2. a) Describe the major signal distortion mechanism and its tlpe in optical fiber
communication. Explain with necessary derivation how dispersion affects the
information capacity of the optical fiber. [4+5]

A LED operating at 850nm has a spectral width of 45nm. What is the pulse spreading
in ns&m due to material dispersion? What is the pulse spreading when a laser diode
having a}-nm spectral width is used? Given dispersioir coefficient: 80 ps/nm.km. l4l
Why do we need optical joints? Describe various fiber joint technique and different
losses associated with fiberjoints. t2+3+31

An optical fiber has a core refractive index of 1.5 two length of the fiber with smooth
and perpendicular (to the core axes) end faces are butted together. Assuming the fiber
axes .are perfectly aligned, calculate the optical loss in dB at the joint to Fresnel
reflection when there is a small air gap between the fiber end faces. t5l

Define Lasing action. Explaining the quantum well lasing concept, describe the
operating principle of vertical cavity surface emitting lasers (VCSEL). [4+5]

Explain the photo detection principle. What are the performance and compatibility
requirements for an optical detector? [3+3]

Explain the process of avalanche multiplication in avalanche photo diode. t5I

The quantum efficiency of particular silicon APD is 80% for the detection of radiation
at a wavelength of 0.9pm. When the incident optical power is 0.5pW, the output
current from the device after avalanche gain is llpA. Determine the multiplication
factor of the photodiode under these conditions. t4I

Write short notes on WDM and SONET 14+41

A622 Mbps optical hansmission system is to operate at a wavelength of 1550nm over
a distance of 80km. Apart from the transmitter and receiver, the optical link contains
an optical amplifier with 7 dB gain at 45 km of the link. The transmitter available has

a minimum coupled output power of +3dBm, while the,receiver has a worst case

sensitivity of -27dBm. Two tlpes of fiber with different specifications are available as

shown in table below. Four connectors are to be used in the system with a loss of 0.15
dB each, while the splice loss for both fiber types is 0.05dB marimum. Calculate the
dispersion penalty associated with the use of each fiber. Prepare a power budget for
each system and decide which fiber type should be used and why? tl21

Fiber Twe Total Dispersion Aftenuation Maximum distance between splices
x 5 ps/km 0.3 dB/ km 0.7 km
Y 7 ps/lsn 0.4 dB/ km 0.6 km

***
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Fiber Communication @lecttve II)

/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Six questtons.
r' Theligtres in the margin indicate Full Marks.
/ Assume suttable data if necessary.

l. a) Explain different approaches of signal propagation in optical fiber.

b) Consider a fiber with a 25 pmcore radius, a core index r; = 1.48 and A = 0.01

t6I

[2+21

i) If ?': l320nm, what is the value of V and how many modes propagate in fiber?
ii) What percent of the optical power flows in the cladding?

Describe the major signal distortion mechanism and its type in optical fiber
communication. Explain with necessary derivation how dispersion affects the
information capacity of the optical fiber. [4+5]

A LED operating at 850nm has a spectral width of 45nm. What is the pulse spreading
in ns/km due to matprial dispersion? What is the pulse spreading when a laser diode
having a2-nn spectral width is used? Given dispersiofr coefficient = 80 ps/nm.km. t4I

Why do we need optical joints? Describe various fiber joint technique and different
losses associated with fiberjoints. t2+3+31

An optical fiber has a core refractive index of 1.5 two length of the fiber with smooth
and perpendicular (o the core ares) end faces are butted together. Assuming the fiber
a:(os are perfectly aligned, calculate the optical loss in dB at the joint to Fresnel
reflection when there is a small air gap between the fiber end faces. t5I

Define Lasing action. Explaining the quantum well lasing concept describe the
operating principle of vertical cavity surface emiuing lasers (VCSEL). [4+5]

Explain the photo detection principle. What are the performance and compatibilrty
requirements for an optical detector? [3+3]

Explain the process of avalan-che multiplication in avalanche photo diode. f5i

The quantum efficiency ofparticular silicon APD is 80% forthe detection of radiation
at a wavelength of 0.9pm. When the incident optical power is 0.5pW, the output
current from the device after avalartche gairr. is l lplA. Determine the multiplication
lactor of the photbdiode under these condilons. t4I

Write short notes on WDM and SONET [4+41

A622Mbps optical transmission system is to operate at a wavelength of l550nm over
a distance of 80km. Apart from the tansmitter and rebeiver, the optical link contains
an optical amplifier with 7 dB gain at 45 km of the link. T.hg transmitter available has

a minimum coupled output po*er of +3dBm, while the,receiver has a worst case

sensitivity of -2Zdgm. f*o aypw of fiber witfr iiferent specifications are available as

shown in table beiow. Four connectors are to be used in the system with:a loss of 0.15
dB. each, while the splice loss for both fiber types is 0.05dB mildmum. Calculate the
dispersion penalty associated with the use of each fiber. Prepare a power budget for
each system and decide which fibertype should be used and why? Uzt

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

ol

6. a)

b)

Fiber Type Total Dispersion Attenuation Manimum distance between splices
5 ps/km 0.3 dB/km 0.7 km

, 7 ps/krn 0.4 dB/ lon 0.6 km
*r*r*
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{ Candidates are required to give their answers in their own words as far as practicable.

'/ AtteftWl All questions.

{ {,he/ig4res in the margin indicate Full Marks.
t ilttiiiia suitable datalf necessary.

1. ,a) Explain about different types of optical fiber according to refractive and index
profile? Why multimode step index fiber is rarely used.

b) Estimate the marimum core diameter for an optical fiber with L:l.6Yo and n1:1.48
I ' 

and so that it may be suitable for signal mode operation. Also calculate critical angle

at core cladding interface. [Given: ];--0.85pm1

, a) Find the cutoff wavelength for a step index fiber to exhibits single mode operation.
When the core refractive index and radius xe 1.46 and 4.4pm respectively, with the
relative index difference being 0.25%?

b), An optical signal gets reduced in strength and gets spread while propagating through
the optical fiber. What are these effects called and what are different mechanisms for
creating these effects? Explain them clearly.

3. a) A multimode step index fiber with a core refractive index of 1.5, a relative refractive
index difference of 3Yo and an operating wavelength of 0.821tm. Estimate the critical
radius of curvature at which large bending losses occur.

b) Wtrat is wavelength division multiplexing? Why is it needed in Optical fiber
Communication?

4. t) Define splicing and briefly explain various techniques of splicing

b) ,Explain the principle of operation of a optical fiber coupler. What are its types?

$." o,a) What are the cornmon properties of photodiodes? Explain the operating principle of
avalanche photodiodes.

. b) Explain fiber drawing process in optical fiber. '

6. !5plain SONET in optical fiber. List out the benefits of SDH system.
,,y'- l

i

16+21

&,

14+41

t8il

L7\

r6l

, [7]

t8l

rl

t8I

16l

14+31
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INSTITUTE OF ENGINEERING

Examination Control Division
2066 u"gli

Exani.
Level BE FullMarks 80

Programme BE)( Pass Marks 32

Year / Part wiII Tlme 3 hrs.

Subject: - Optical Fiber Communication @lective-Il)

r' Candidates are required to give their answdts in their own words as far as practicable.

t iX"#;il* i1T,,!"ilan indicat e f, u il Mar ks.
/ Assume suitable data if necessary.

1. a) Describe 'structure and types of optical fiber. Discuss optical communication

X'rY"J;* index fiber has fiber core with parabolic refractive index profil.'l],*
diameter of 50 Pm, nurnerical aperture 0.2. Estimate the total number of guided
modes at operating wavelength of I pm. tql

2. a) Explain different mechanism of attenuation in fibers, How oan we minimize them?

[6+2]
b) A certain optical fiber has sn atrenuation of 0.5d8/km at 1300 nm and O.3d8ilffn
at 1550 nrn. $uppose the following two optical signats are launched simultaneously
into the fiber: an opical power of 150 pW at .1300 fin and an optical power of 100
pW at 1550 nm. What are the power levels in pW of these two signals at 12 km
fmm the optical source? t4l '

3. a) Discuss requirements and types of fiber matsrials. Explain with neat diagram fiber
drawing technique? [4+4]
b) Discuss thq effects dispersion in optical fiber, Compare modal and chromatic
dispersion, t4l

4. a) Describe metl.rods of splicing in fiber. What is Fresnel loss? 16+21
b) Calculate the intrinsic conneotion losses for two single mode fibe"r from Samsung
Fiber Company caused by tvlFD rnismatched, The fiber as grven from the data sheet
hasMFD 9.2r4.4nm at 1550 nm. t4l

5. a) What are optical couplor and switches. Describe with neat diagram Fused

Biconical Taper Technigue (FBT). [4+4] .

b) Describe photo detection principle using Avalanche Photo Diode (APD). t41

6. a) Discuss different factor affecting power budgot analysis of optic link. t{]
u) A local data link to be installed has the following requirement and characteristics.

i. Maximum bit rate: 60 Mbps; Line Code: RZ format'
ii. Fiber type:62.51125 1rrn; Installation length: 2 km
iii. Operating l": 1300 nm; Rise time of light Wave equipment :4ns

iv. Laser diode spectral width :2nm
Will this frber support the required bit rate? The fiber has Modal bandwidth of
l80lv{tk;km and chromatic dispersion of-2.Sns/rrm km. tBl

\-/

7 Write shortnotes on(Any Two)
a) Axial Vapour Deposition Method
b) vcsEL
c) PIN
d) Numerical APerture

gvej

**!r



22D TRIBHWAI'I TAIIVERSITY- 
N.TSTTN.ITE OF ENGINEERING

Examination Control Division
206A Baishakh

Exam.
FullMarks m

Level

Programme BEX Pass IYIarks 32

Year / Part IV/tr Time 3 hrs.

Fiber (Elective)
Subiect: -

/ Candidates are required to give their answers in their own words as far as Practicable'

,/ Attempt All questions'
{ 'Th; 

ig,rr* in the margin indicate Full Marks'

/ lssiie suttable data if necessary'

3

a) Explain some benefits of optical fiber communication. Why are the telecom
operators migrating from copper based access networks to fiber based access

13+4J
b) Calculate the numerical aperture of a step-index fiber having indices of 1.49
and 1.4i. What is the maximum solid acceptance angle for this fiber if the
external medium is air, with n=1.00? t5]

2. a) Describe some factors that limit the repeater less transmission distance of the
optical fiber link. t5l
b) A multimode fiber has a corerefractive index of 1.48, a relative refractive
index difference of 2.5% and an operating wavelength is 0.85pm.Estimate the
critical radius of curvature at which large bending losses occurs. t5]

a) What is modal dispersion? Explain about the reduction of information capacity
of the fiber in the presence of dispersion of pulse with in the optical fiber. [3+31:
b) A local data link to be installed has the following requirement and
characteristics.

i Maximum bit rate: 60 Mbps; Line Code.: NRZ. format
i Fiber type:62.51125 pm; Installation length: 2 km
i Operating wavelength: 1300 nm; Rise time of light wave

.. equipment :4ns
I Laser diode spectral width :2nm

Will this fiber support the required bit rate or not? The fiber has Modal bandwidth
of lS0lvlHz.km and chromatic dispersion of 2.5ns/nm.km U)

a) What are optical sources? Describer one of the most commonly used optical
source in the telecommunication networks. [1+4]

4



,'1

5

b)'An optical fibre systern is to operate at622 MBits/sec over a distance of 65 krn

witlrout repeaters. Fibre with a loss of 0.25 dB/km and a dispersion of 5.5 ps/lnn

is available in maximum lengths of I km. The connector loss is 0.8 dB.and repair

power nrargin is 5 dB. If the receiver sensitivity is -28 dBm and the transmitter

output power is +1 dBm determine the maximr:m allowable attenuation per fusion

splice, which can be tolerated during installation L7l

a) Describe the necessity of joints in optical fibers. Point out some joint losses
that prevail in the imperfect fiber joints. l2+5)
b) In a mechanical joint of fibers, calculate the Fresnel reflection loss with air in
gap if end separation is 1.4 pm and wavelength 1550 nm. The fiber core has the
refractive index of 1.5. t5l

6. a) Describe photo detection principle in Avalanche photo diode. Compare its
receiver sensitivity with PiN photo detector. 14+21
b) An APD has a quantum efficiency of 40% at 850 nm. When illuminated with
radiation of this wavelength it produces an output photocurrent of 10 pA after
avalanche gain of 450. How many photon per second does this correspond to? [5]

Write shoft notes on (Any Two)
i. Mode Field Diameter
ii. Fresnel Reflection loss in the fiber
iii. WDM networks

15x2l
1
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INSTITUTE O1ENGINEERING'' Examination Control Division
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v
Exam.

Full 80
Level BE

Programme BEX Pass Marks 32

Year lPart IV/II Time 3 hrs.
I

s Fiber

',/ Candidates arp required to give their answers intheir own words as far as practicable'

AttemPt All questions'

fne iflrres in the margin indicate

,l.ssiie suitable data if necessary'

i

Full Marlcs.

, l. a) Explain some benefits of optical fiber communication. Why are the telecom
operators migrating from copper based access networks to fiber based access
networks? 13+41
b) Calculate the numerical aperture of a step-index fiber having indices of 1.49
and 1.47. What'is the maximum solid acceptance angle for this fiber if the
external medium is air, with n=I.00? Is]

2. a) Describe some factors that limit the repeater less transmissionodistance of the
optical fiber link. t5l
b) A multimode fiber has a core r efractive index of 1.48, a relative refractive
index difference of 2.5o/o and an operating wavelbngth is 0.85pm.Estimate the
critical radius of curvature at which large bending losses occurs. t5j

a) What is modal dispersion? Explain about the reduction of information capacity
of the fiber in the presence of dispersion of pulse with in the optical fiber. [3+3]
b) A local data link to be installed has the followitg requirement and
characteristics.

Maximum bit rate: 60 Mbps; Line Code: NRZ format
Fiber type: 62.51125 pm; Installation length: 2 km
Operating wavelength: 1300 nm; Rise time of light wave
equipment:4ns

I Laser diode spectral width :2nm
Will this tiber support the required bit rate or not? The fiberhas Modal bandwidth
of l8OMHz.km and chromatic dispersion of 2.5ns/nm.km 11)

4. a) What are optical sources? Describer one of the most commonly used optical
source in the telecommunication networks. , [1+4]

r?
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5.

6.

b) An optical fibre system is to operate at 622 MBits/sec over a distance of 65 km

.witlrout repeaters. Fibre with a loss of 0.25 dB/km and a dispersion of 5.5 ps/km

is available in'maximum lengths of I km. The connector loss is 0.8 dB.and repair

power nrprgin is 5 dB. If the receiver sensitivity is -28 dBm and the transmitter

output power is +l dBm deterntine the maximum allowable attenuation per fusion

splice, which can be tolerated during installation U1 .

a) Describe tl':* necessity of joints in optical fibers. Point out some joint losses

r that prevail in the imperfect fiber joints 12+51
, b)'ln a mechanical joint of fibers, calculate the Fresnel reflection loss with air in
: gap if end separation is 1.4 pm and wavelength 1550 nm. The fiber core has the
" refractive,index of 1.5. ' [5]

a) Describe photo detection principle in Avalanche photo diode. Compare its
receiver sensitivity with PiN photo detector. 14+21
b) An APD has a quantum efficiency of 40% at 850 nm. When illuminated with
radiation of this wavelength it produces an output photocurrent of 10 pA after
avalanche gain of 450. How many photon per second does this correspond to? [5]

Write shoft notes on (Any Two)
i. Mode Field Diameter
ii. Fresnel Reflection loss in the fiber
iii. WDM networks

[5x2]
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22B TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
t I 2064 ,Jestha

.:

'Eiam. RegularlBack
Level BE tr'ull Marks 80

Programme BEX Pass Marks 32

Year lPart ry/r Time 3 hs.

Sybject: - Optical Fiber Communication (Elective)

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

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

. f . a) Describe the advantages of Optical'Fiber Communication system. Illustrate some factors
that degrade the signal quAiry in optical fiber communication. t8I3+5 )
b) A step-index fiber has a 25-[.lm cofe radius, a core index of 1.47, and a cladding inilEx of"
1.45: For each of the wavelengths 1320 nrn, and 1550 nrrr, what are the normalized
frequency pararneter V, and the percentage of the optical power flowing in the cladding? [5]

,?. a)What materials are used to manufacture the optical fibers? Describe Manufacnning process

of optical fiber. : 12+61

b) A continuous 15 lo:n-long optical fiber link has a loss of 1.2 dBikm. (a) What is the

minimum optical power level that must be launched into the fiber to maintain an optical
power level of 0.32 pW at the receiving end? (b) \Yhat is the Jequirgd input power if the

fiber has a loss of 2.3 dB&m? ( t5l

3. a) What is stimulated emission radiation? Describe the working principle of Distributed
Feedback Laser Diode. Why dothe telecom'companies use this source? [2+5+1]
b) How many longitudinal modes can a Fabry-Perot laser diode generate if the length of its
resonator is 0.3mm and operating frequency is 1550 nm? The vddth of ttre gain curve is 10

nm. '' [5]

4.. a) What are photo detectors? Describe photo detection principle using Avalanche Photo
Diode. [2+6]
b) For two mechanically spliced fibers, calculate the Fresnel reflection loss with air in gap if
end separation is 1.5 pm and wavelength 1550 run. The fiber core has the refractive index of
1.47. [s]

5. Define 'Dispersion penalty in the optical fiber communication. A 622 Mb/s optical
transmission system is to operate at a wavelength of 1550 nm over an unrepeatered distance
of 45 kne. The transmitter available has a minimum fibre coupled output power of +3 dBm,
while the receiver has a worst case sensitivity of -29 dBm. Two types of fibre are available
with different specifications as shown in Table 1 below. Two connectors are used in the

' system. The av-rage distance between fusion splices is 500 m. The connector and fusion
splice losses are shown in Table 2.
Calculate the dispersion penalty associated with the use of each fibre. By preparing a two
standard deviation statistical power budget using each fibre type in tu*-driid" whether

, fibre type A or B should be used and why. State clearly any assumptions made. [2+16]

i

,

I
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Table I

Table 2

6. Write short notes on (Any Two) ',

a) Optical Fiber Network Topology
b) wDM' c) ATM

[2x5]

"r.\

{

Fibre type Total
dispersion

Attenuation' AttenuationStandar
d Deviation

A I 7 ps/km 0.36 dB/lsn 0.05 dB/km
B 9.5 ps/lan 0.33 dB/lon 0.04 dBnon

Joint Type Average attenuation Affenuation
Standard deviation

Fusion splice 0.03 dB 0.012 dB

Connector 0.25 dB 0.04 dB
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INSTITUTE OF ENGINEERING

Exaliiination Control Division
2064 Kartik

Exam. Back
Level BE Full Marks 8bN
Programme BEX Pass Marks 32

Year / Part IV/I Time 3 hrs.

Fiber Communication (Electtve)

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

'2.

a) Describe the major causes of attenuation in optical fiber. Illustrate the tansparent

windows in optical fiber with rnajor peak tansparentwavelength in tber. [6+2]

b) Determine the cutoffwavelengfh for a step index fiber to exhibit single mode operation

when the core refractive iudex and radius are 1.46 and 4.5 prn, respectively with the

a) Defrne dispersion of optical signal in fib.er. Compare and contrast between modal and

chromatic dispersion of signal in opticalfiber. [3t5]

b) A multimode fiber has a core refractive idex of 1.4b, a relative refractive index

differeuce of 2.5Yo and an operating wavelength is 0.85pm.Estimate the critical radius of

curvature at which large bending losses,occurs t5l

a) What are the single mode lasers and urltimode lasers? Describe the operating principle

of vertical cavlty surface emitting lasers (VC-SEL). Point out its advar:,tages. [2+5+1]

b) When 3x10rr photon reach with a wavelength of 0.85 pm are incident on a photod.iode,

o,n average 1.4xl0lt electrons are collegted at the terminals of thedevice. Determine the

quantunr efficiency and the responsivity of.the photodiode at this wavelength t5l

a) What is responsivity of optical detector? Describe the photo detection principles using

PN photo diode. [2+6.l

b) What powff will be radiated by au LED in pW and dBm if its quantum effrciency is 3%

and peak wavelength is 850nm? Assume forward cure,nt I= 40mA. t5l

3.

4.

l-
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5 Point out the dispersion pei,alty calcul*ion in Power budget analpis. A 622lvIbls o'ptical

traosmission system is to operate at a wavelength of '1550 nm over.an r:nrepeatered

distance of 45 km. The tansmitter available has a minimum coupled output power of *2

dBnr, while the receiver has a worit casg sensitivity of -28 dBm.

Two types of fibre with different splcificatious are available as showu in Table I below.

Two connectors are to be used in the system with,a loss of 0.4 dB each, while the splice

.1ossforbothfibret1pesis0.05ds*aximrrm.Calculatethed'ispersionpenaltyassociated
with the tlse of each fibre. Prepare l power budget for each system and decide which fibre

tlpe shouldbe used and why. l2+L6)

Tabtb I
type Total dispersion Attenuaticrh Maximum

between splices

distance

A 12 pil<rr 0.25 dB/hn 800 metres

B 10 0.35 dB/km 600 metres

6. Write shortnotes on (Arry Two)

a) Optical frberjoints
' b) Optical fiber based access netrilorks '

c) SDH

[2*s]
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INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exaft.' Regular/ Back.
L,evel BE FullMarks 80

Programme BEX, BCT Pass Marla 32

Yetr I Part ry/II Time 3 hrs.

Subject: - Avionics (Electtve II)

,/ Candidates are required to give their answers in their own words as far as practicable.'t Attempt All questtons.
r' AA questions carry equal marks.
/ Assume suitable data tf necessary.

1. a)

b)

2. a)

b)

3. a)

b)

4- a)

b)

5. a)

b)

Why VOR is preferred by the pilots overNDB for getting the ?-imuth information?

What are the uses of HF and VHF communication in Aviation?

With the help of a block diagram explain the working principle of Primary Radar.

Explain briefly how aircrafts extracts the distance information with the help of
Distance Measuring Equipment (DME)?

What is Instrument Landing System (ILS) and what ar6 its different Categories?

In your opinion what are the advantages. of Secondary Radar (SSR) over Primary
Radar (ASR)?

What is GNSS? Explainbriefly.

Why top loading of the antennas are necessary in case of NDB?

With il figure explain the difference between Magnetic Heading, Relative bearing and
magnetic bearing.

Explain briefly the difference between a conventional VOR and Doppler VOR.

!t:F *





238 TRIBHWANI]MVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Chaitra

Exam. Resular / Back
Level BE Full Marks 80

Programme BEX, BCT Pass IVIarks 32

3 hrs.Year lPart IV/I Time

Subject: - Avionics (Elective I)

r' Carididates are required to give their answers in their own words as far as practicable.
I lttemlt arry Five questions.
/ All questions cdrry equal marks-
/ Assune suitable data if necessary.

1. Explain the role of "Ground Radials" in NDB antenna system.

2. The accuracy of a DVOR is far better than that of a CVOR. What are the major

. con$[puting factors in a DVOR for its better performance?

3. What is the "Gaussian Pulse"? Why such a pulse is exclusively used in DME as the
modulating srgral for generating interrogation and Reply RF pulses?

4. Why is the DME immune to short-distance echoes? How are they effectively eliminated
bythe DME receiver?

5. Define the'oCapture Effect"? How is this principle utilized while installing a Glide Path at
an airport with obstructions on the foreground?

6. Explain the reason why the transmitter power in the Secondary Surveillance Radar (SSR)
is far lower compared to Primary Surveillance Rader (PSRX What are Modes A and C in
SSR?

7. Describe the principle of operation of the Goble Positioning System (GPS) and the
technique used by the Aircraft for getting accurate measurements.

{. r&:1.
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22D TRIBIIWANUNTVERSITY

INSTITUTB OF ENGINEERING

Examination Control Division
2065 Bhadra

Exam. Regular / Back
Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subiect: - A (Elective)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any.Five questions.
/ eU questions barry equal marks.
/ Assume suitable data if necessary.

1. ' Eiplain.why Non DirectionalBeacon (NDB) transmitting antennad are so'large
compared to'thoseforVHF/UHF bands, yetthey are so very inefficient? What.is
the role of tuning coil and grouhd radials in MWLW.antennas?

2. How 30H2 Reference and Variable'signals are generated.in a ConVentional VOR
. (CVOR)? Why DVOR is preferred more.than CVOR, give ygur rQasoning. '

.:

3, While selecting number of .antennas for the outer-ring in a DyOR, manufactijrers
mostly chose 45.to 52 'Alford Looir" type antenna oniy. Describe r;vhat has - 

' "

. necessitated to the above. ..

4. What are the "Lock" and "Track" modes in a DME? A DME ground tiansponder. :

with a bapacittl ol 27OO pulse paiis per second (pps) can nanOte up lo 100 aircraft
simultaneously. Expliin how it is possible. . . . . :

5. Using vectoi diagram prove that DDM in a Localizer at any point otiier than'the i

centrOline of the runway will be mcj.re than Zeio. . ,_. , ' . .. : . .

O. tCnO has re-commended its member countries to replace the Primary Radais as
much as practicable with Secondary Surveillance Radar. .Do you think it would be a

' 
wise decision to stop operation of Primary Radar completely? Give your reasonidg.

What is theGlobal Navigation Satellite'System.(GNSS)? While using GNSS as a. i
L'anding Akl (in place of an'lLS), Local Area Augnientation SyStem (LAAS) is ..i..
generally used, why? - .: -.. 
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Level BE Full Marks 80

Programme BEX Pass Marks 32

Year / Part ry/II Time 3 hrs.

; ;;;;ffiffi:#;1*;'": tr'#f';;;* ; ;, ;;;.*,; 
--

'/ Attempt All questions.
'/ Thefigures in the margin indicate Full Marks.
,/ Assume suitable data if necessary.

1. Describe the types of antenna used in NDB. Discuss in detail about factor affecting NDB antenna
suitable examples.

with
[6+81

2. What are the maJor advantages of DVOR over CVOR? Eiscuss the principalof operation of DVOR with
suitable diagrams. [6+A]

3. Discuss the importance of squitter pulses in DME. Describe different type of errors and echo in DME and
how its effect can be minimized? [5+7]

4. What are the new identified systems by FANS committee.to overcome timitation of existing navigation
equipment? How does GPS work? 

[5+7]

5. Derive the equation for RADAR range. Why transmitted power is different for same coverage in ASR and
SSR? V+71

6. Modulation index vary when aircraft moves away from the centei line or angle of approach. Discuss with
necessary diagrams t14I

,1.*{.
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Exam. Back
Level' BE Full IVIarks 80

Programme BEX Pass lUarks 32

Year lPart, TVitr Time 3 hrs.

Subject: - Avionics (Electtve)

,/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questions.
{ AA questions carry equal marks.
y' Assume suitable data if necessary.

1. Define the properties of fte "Loop Antenna" and its importance in direction
finding in NDB. How 1800 ambiguity of the Loop Antenna is resolved in
Automatic Direction Finder (ADF) Receiver of the Aircraft?

2. What is Doppler Effect? Explain how this principal is being used in creation
of 30Hz variable signal in the air. What will happen if the diameter of the
ring of antennas is increased or decreased from its norninal 5A $ze?

3. What are the Locking and Searching modes in a DME? A DME ground station
works on "first come first served'basis. Explain how each individual aircraft
recognizes that particular replies only belong to it

4. If the foreground area at an airport is hilly and sloping upwards, can we
install an IIS at this airport? If yes, then which type of IIS would be more
appropriate and why?

5. Describe the basic principal of operation of a Secondary Surveillance Radar.
What are the various modes of operation of SSR? How Side Lobe Suppression

(SlS) is achieved in a Secondary Radar?

6. Describe the basic concepts of satellite basedCommunicaUon, Navigation
and Surueillance.
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Exam Regular / Back
Level BE Full Marks 80

Programme BEX Pass Marks 32
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Subject; - Avionics (Elective)

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

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

'1. Descnbe briefly to the following: [20]

(a) Useof Capture Efie{t in ILS
(b) GeostationaryOrbit sf a Satellite
(c) SIot Antenna and its properties
(d) TCAS

3. Describe various methods being used for nrvitctiing the sideband s(;nals..ln a [15]
DopplerVOR? \ffiy is fte slngle sideband srritching notpreferred?

2. l/Vtry Top Loading' ls common in LWTrM tansmitting antenna?
Dascribe theefiects of top loading in sverall perfiDrrnanse of the
NDB tansmission.

4. Analyze variousfac{ors affecting Minimum and Maxirnum range and
displayin a Primary Radar.

5. Wtry "Receiver Dead Ti,me" is requhed in a DME Transpondef Describe
in detail.its imoortance in DME Ground Station Performanee,

Itsl
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Subject:-AeronauticalCommunication(Elezn-vE7/(8X72504)

'/ Candidatesare required to give their answers in their own words as far as practicable.
{ Attempt All questions.
./ 4!!questions carry equal rnarks.
./ Assume suitable data if necessary.

. l, Describe the differenltype of Communication systems used for ground to ground and Airu 
,ro ground communication in aviation based air traffic management.

u,/. O"r"ribe different organizations involved in aviation fielcl. Mention role of ICAO in civit
aviation.

y{ ex{arn briefly how Air Traffic Control takesplace in an international airport.

, {witn a suitable block diagram explain the working principle of a Primary Surveillancev 
Radar.

,/ Why pilot does not prefer NDB as a primary navigational aid? Explain briefly.

ln your opinion what are the advantages of Secondary Radar (SSR) over Primary Radar

Describe briefly howpilots find directional information using a DVOR.

UlhaLshsuld be the -mininrum reeetver sensitivity of p,rimary radm systanr to^ detect a
target at 60 NM from station while power meter shows 1.6 KW at operatir,g frequency
2.7GHz. It is assumed antenna gain of radar is 48dB with waveguide loss of 6 dB?

.Standard Echoing Etrea: 15 m2.

W4. What are the major advantages of DVOR over CVOR? Discuss the principal of operation' of DVOR with suitable diagrams.

10. Modulation index vary when aircraft moves away from the center line of runway or angle
of approach. Discuss with necessary diagrams for Localizer or Glide slope of ILS.
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