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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
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1. What are the technical challenges and characteristics of a big data? Who are the data
scientists, list out their roles and skills.

2. )Ath 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) What is a map reduce? Explain the execution cverview of the map reduce.

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

4. a) Explain a CAP theorem. |
b) Differentiate between a RDBMS and a NoSQL Databases.
5. Explain taxonomy of a NoSQL 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 a NoSQL database, by: Tom,
Comments: We use MongoDB for unstructured data, likes: 100

i) Now write a query to search title of the post written by Tom.
ii) Write mapReduce function 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
i) Fault tolerant systems
iii) JSON

iv) Unstructured data
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

What are the BIG-DATA challenges? Explain the data analytics process in terms of BIG-

DATA. [3+7),
a) Explain the control flow of write mutation with diagram. [7],
b) Explain the meta data stored by GFS master. [8]/~
a) Explain garbage collection implemented by GFS. Explain its purpose against
implementing eager deletion for storage reallocation. [7]/

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

availability. [8][
How map-reduce works in distributed fashion? Describe the parallel efficiency of map-
reduce with suitable block diagram. [3+7]7
List out the HADOOP daemons. How HADOOP and GFS are similar interms of design
architecture. [2+8]
Explain the term “NO-SQL”. Justify “for distributed scenario normalization contradict
the data availability”. [3+7]/
OR '
Write down the map-reduce program to find the word frequency. [10]
What are the data indexing steps? Describe the components of search application. [3+7] |
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Suppose you are working in a company that works on analyzing data. How would you
determine 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.

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

What are the beauties of functional programming? Differentiate the terms mapping and
folding with suitable example.

How NoSQL differs from traditional relational database? Explain.

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

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

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

Below is a data schema of two 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 program that finds count of crime for citizen. The output must be of the
form (first name + last name) => {count of crime} :

_ Cltizen
+id String
*Tirst_name  String Srims !
ophone_number String ‘crime_id String
«gender boblean scrime_description String
1*address Strim

Write short notes on: (any two)

a) GFS Consistency Model
b) CAP Theorem
¢) HADOOP and Amazon Cloud
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.
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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. With diagram, explain general architecture of Google File System.

3. Why do we have single master in GFS managing millions of chunk servers? What
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. Why does normalization fail in data analytics scenario? Explain CAP theorem.

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

7. Describe different components of enterprise search application.

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 extremely time consuming. How do 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 will 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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v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v . Assume suitable data if necessary.

1. Explain the global structure of multimedia system with diagram. )

2. Differentiate between MIDI and digital audio. Explain the Computer representation of
sound with example. (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), (1,1),( 1,3) (2,1), (2,2),(3,0). (3+6)
. R G B
0 1 12 |3 0 0 1255 |0
02 3 [0 |3
| 1 255 |0 0
117 12 1 45 1z 0 o 1255
213 6 14 1[4 . - -
: 54 3 0 0 0
3 0 4 255|255 |0
5 127|127 |127
6 255 |0 255
7 255 255 | 255

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

colour model. : (4+7)
5. Explain the data compression methods. Explain thesteps to create Huffman code tree
with example. (6+8)
6. What are the dcsign guidelines for designing the multimedia user Interface for
Multimedia system? Explain with example. ()] |
7. Explain the Libraries, system software, higher programming languages and object- 3‘
oriented approaches in terms of multimedia system. . ©
8. Explain the applications of multimedia in media entertainment. (&)
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Candidates are rcquiréd.to; give their answers in, their own words as far as practicable.
Attempt All questions.
All questions carry equal marks.

 Assume suitable data if necessary.

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

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

3. Explain the audio hardware. Calculate the file size if we record the 10 second of stereo

® N o w oA

music at 44.1 KHz with 16 bits.

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

What are the major differences between lossy and lossless data compression?
Explain the steps to create the Huffman code tree with example.

Differentiate between Icon based authoring tools and time-based authoriné tools.

What are the applications of multimedia in Entertainment? Explain.
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v" Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions. _
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. What do you mean by global structure of multimedia system? Explain with

example. 10)
2. Differentiate between MIDI and digital audio. )
—~_ 3. Mention different types of colour model and compare it. (10)
T 4. Explain the data compression methods with ei(ample. (10) -
. 5. A bitmap image has resolution 640x 480 pixels. Each pixel is 32-bit deep. What
) is the size of the bitmap in bytes? )
6. What do you mean by abstraction levels of the programming of multimedia
systems? Explain. (10)
7. Explain the user interface design steps in multimedia system. (10)
8. How can you apply multimedia system in tele-sevices? Explain (10)
9. Write short notes on (2x 5=10)
a) Image and graphics software ‘
b) MIDI device
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Explain the global structure of multimedia system..

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

Explain the computer representation of sound.

Explain‘ the Huffman coding with example.

Mention the different types of colour models and commipare each of them.

-[10]

Explain the abstractions for programming such as libraries, system software, higher
programming languages and object-oriented approaches.

Explain the steps to design the user interface in multimedia system;

‘Write short notes on:
a) JPEG
b) MIDI
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Explain the global structure of multimedia in terms of application

domain, system domain, device domain and cross domain. (10)
What are the properties of a multimedia system? Explain (10)
. Explain the MIDI software and it types. (10)
Explain the multimedia de&clopment life cycle. (10)
Differentiate between lossy and lossless data compression. &)

Suppose if we record the 5 seconds of stereo music at 44.1 KHz with 32
bits. Calculate the file size? o (5)

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

Explain the abstraction leveis of programming in the multimedia

systems.

Write short notes on
a) Sound editing tools
b) Time-Based authoring tools
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain multimedia system in terms of application domain, system

domain, and device domain. (10)

What are the major steps of multimedia application development life

~ cycle? Explain (10)

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

Differentiate between Bitmap and Vector graphics. (5)

Suppose if we record the 30 seconds of stereo music at 33.1 kHz with 8

bits. Calculate the file size. (5)

What do you mean by authoring tools? Mention the different types of

authoring tools and explain it. (10)

What do mean by Huffman coding? Explain with example.(10)

Explain the application of multimedia in education sector. (10)

Write short notes on (5x 2=10)
a) Dithering
b) CMY colour model
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i Subject: - Geographic Information System (Elective I) y

/ .Candidates are required to give their answers in their own words as far as practicable. N
‘Attempt All questions. H
v’ . The figures in the margin zndzcate Full Marks. ,
v ‘*‘Assume suitable data if necessary. v

[1] Define GIS. Explain how you model GIS in computer. _ [6d] ‘

Y Explain Geo-Phenomena with respect to boundaries. How do you represent following: geo-
phenomena using irregular tessellation. [4+8]

/\-/

31 What is Spatial Database? Describe functional components of GIS system architecture.  [2+8]

[4]  What are the properties of map? Explain basic map projection techniques with example. [4+6]

[S] Explain raster data analysis technf%;ues with example. [10]

[6] E;cfilain the model of éartographic communication process? Describe about complexities of GIS
data sharing. [6+4]

[’7‘]”\ What are the quality parameters that standardize the GIS data quality? Explain. [10]

— Write notes on (any two)

[4+4)
[a] ‘
]

SDI and NSDI

ITRS and Dataum‘Transformation

System Anal)}sis and Design of GIS

Challenges of GIS implementation in Nepal ' " 1]
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Subjec:_t: - Geographic Information System (Elective I)

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

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

Explain the applications of GIS. How do you model real world in GIS ? f ‘ [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

implementation of irregular tessellation. ' [2+8]

Describe the functional components of GIS software. _ [101

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

phenomena into 2D space. ' [4+3]

What do yoﬁ mean by spatial analysis? How do you perform the raster overlay operations using
relationa) operators? Explain with example. [2+8]
Explairi different nature of data available and visual variables under cartographic toolbox. [10]

Explain the working principle of clearmghouse‘7 Why GII is needed for each country? Explain

" with sufficient reasons. » [3+3]

Write short notes on (any two) ‘ ' [3+3]
(a] " Datum and Datum Transformations .

[b] Remote Sensing and GPS

[c] Vectorization Process

[d]l Phases of GIS development
s :
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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.

Explain briefly four basic functions of GIS.

a)
b)
2)
b)
a)
b)
a)
b)
a)
b)

What are the database models used in GIS? Briefly describe relational database.
Explain spatial, spectral and temporal resolution of satellite data.

Explain the spatial functions used in GIS.

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

Explain the differences between cylindrical and conical map projection.

What are the advantages of spaghetti and topological digitizing? Explain.
Explain briefly the network model database.

Why is spatial analysis important in GIS? Explain.

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

Explain how remote sensing can be related to GIS.

3ok 3k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Seven questions. Question No. 10 is compulsory.

All questions carry equal marks.

Assume suitable data if necessary.

. -Define GIS. What are various functions and components of GIS? .

What are the majof components (segments) of Global Positioning System?

Discuss on the importance of GPS in GIS.

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

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. ’

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

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

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



4

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

Distric Boundries Road network
Kathmandu
Bhaktapur
Lalitpur
ID | Dist ID | Road Name
1 Katmandu 1 A
2 Bhaktapur 2 | B
3 Lalitpur 3 |C
4 D
5 E
6 F
7 G
8 H
9 [
10 | J
I1 | 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

10. Write short note on fellowing topics (Any two)
a. Atmospheric windows
b. Metadata
c. Map Scale
d. Map Generalization



35E TRIBHUVAN UNIVERSITY Exam. 0
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme  BEX, BCT Pass Marks | 32
‘ 2071 Bhadra Year / Part IvV/II Time 3 hrs.

Subject: - Networking with IPV6 (Elective 1) (CT76503)

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

v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

\/%xplm IPv6 header with any two extension headers. [6+2+2]
H?Wﬁat are the importances of IPv6 link layer address? Discuss with example, how do IPv6
machines generate its link layer address? [3+6]
\}\/Bﬁcuss ICMPv6 simplified header format for error and informational message types with path
MTU discovery process. v [6+4]
4,1*TPv6 has better quality of service”, justify it. Also discuss with mode, how authentication
occurs in IPv6. , [4+6]
. -How and on which state the DR and BDR election process occurs in OSPF IPv6 routing? How
does OSPF IPv6 router come into fully adjacency state? Discuss. [4+6]

ompare tunneling, dual stack and translation approach of IPv6 network migration. Your ISP
network is fully migrated-into IPy6-but-some limited IPv4-network stilk exists-outside-of your '

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

your customers? [4+7]
gest with your plan for low cost, low risk IPv6 network deployment for the developing.
country like Nepal. | (8]
M/Write Short Notes on (Any Three). . [4+4+4]
a. IP layer functionality in OSI Model o

b. IPv6 unicast and multicast address format

l}[,Seatéless address auto configuration in IPv6
d S

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

All questions carry equal marks.

Assume suitable data if necessary.

Compare and Contrast the IPv6 header with IPv4 Header Structure.

What is purpose of extended header in IPV6?

Describe different types of IPV6 address with their address format.

What are different types of ICMPV6 error message? Describe each with header
format. ,

What are the major security elements of IPv6? Explain Security Association
Negotiations and Key Management in IPv6.

Does Tunneling and NAT represent same mechanism? Describe dual stack for
address translation.

What is multicasting? Describe different types of muiticast address with address
format. :

The IPv4 address of a node in hex format is AE.C0.98.60, calculate the following.

[a] 6to4 Address Prefix

[b] IPv4 Compatible IPv6 Address

[c] IPv4 Mapped IPv6 Address

[d] ISATAP Addresses, provided the prefix is: 2003:101:./64

Write short notes on(Any two)
i. IPv6 Deployment; Challenges and Risks
ii. Path MTU Discovery
iii. Delay, Latency, Packet loss and throughput
iv. IPSec ~
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
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- All questions carry equal-marks: .« . . . =g o7 e e -

Assume suitable data if necessary.

. a)

b)

b)

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.
What is biopotential electrode? What does the equivalent circuit of the biopotential

electrode look 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.

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

What 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.

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.*

What is Nuclear Medicine Machine? How low-level radiation tracer detection deviges e

is used to measure target organ function? Explain with necessary diagram. How 'free
radicals' are formed with ionising radiation in human body?

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-ray tube with complete diagram.

What are the main components of Lithotripter system? How kidney stone is reduced
to 1-2m fragments by the help of shock-waves? Describe it with complete diagram.

Write short notes on: (any two)

a)
b)
c)
d)

Safety aspects of medical instruments

PC based ECG machine

EMG recording technique

Man-instrument system and their objectives
* %k %
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v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a)

b)

b)

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.

-What is Electrode? Discuss the Electrode theory. What does the equlvalent circuit of

the electrode look like while measuring the bioelectric potentials? How external
surface electrodes are used to deliver electric shock to the heart to reestablish a more
normal ECG signal. Explain with necessary circuit diagram.

How the capacitive properties of the piezo electric transducer affect the response of
the transducer? Discuss the ultrasonic blood flow meter giving the working principle
and other relative features.

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

How intensity of the X-ray beam rises and falls directly with the tube current? Explain

the operating and exposing system of X-ray machine with necessary functional

diagram showing self rectification circuit of the tube.

What are the system components of computer tomography (CT)’7 Describe the basic
qperatmg principle of CT-scan machine with image scanning procedures. Write
1mp0rtant applications of CT-Scan.

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

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

5. Write short notes on : (any two)

a)
b)
©)
d)

EMG Recording Technique

Magnetic Resonance Imaging (MRI) system
Resting and Action Potentials

12 leads configuration of ECG machine

ook ok
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Subject: - Biomedical Instrumentation (Elective)

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 Marks.

Assume suitable data if necessary. :

AN N NN

a) “The bioelectric potentials associated with 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? [8]

[om—y

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 of basic pulse echo apparatus. [8]

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? [8]

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. [8]

3. a) What is ECG? Describe mechanism of blood flow in human body. Why SA node is
called pace-maker of the heart? List the typical characteristics of the normal ECG. [8]

b) What is EMG? With a neat diagram explain the electromyegraphy technique. What
are the differences between ECG and EMG? (8]

4. a) Discuss ultrasonic blood flowmeter based on Doppler principle. How blood flow is
determined by radiographic method? [8]

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 differences between CT and MRI? [8]

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

a) The Man-Instrument System

b) Common blood types and its cross-matched
c) Safety of the medical equipments

d) Electrodes and physiological transducers

okok



32F
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme A BEX, BCT Pass Marks | 32

TRIBHUVAN UNIVERSITY Exam. Regular/Back

2064 Poush Year / Part IvV/II Time 3 hrs.

Subject: - Biomedical Instrumentation (Elective)

AN NANRN

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a)

b)

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.

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?

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

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

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
functional diagram.

Draw a complete block-diagram of basic pulse echo apparatus, by explaining the

transmitting pulses from the transmitter to generate large amplitude pulses for
generating US energy, describe A-mode and B-mode display system and its
advantages.

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?

What is bioelectric potential and how it is associated with body? How action and resting

potential are generated?

Write short notes on any two:

a)

ECG machine and its recording techniques

b) Electromyography

c)

Ultrasonic blood flowmeter

d) Active and passive transducer

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What is “curve of Dimensionality”? How can it be avoided? [5]
b) Discuss the impact of noisy data in data mining? [5]

Explain rule based classifier? How can CN2 Algorithm be used for rule based
classification? Define “Accuracy” and “Laplace” measures used for rule evaluation. 9]

An input sequence “A A B BB A A A B B” was used for classification. The Classifier

‘X predicted the sequences as: “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 matrix for the classifiers and find their corresponding. [10]
i) Accuracy

ii) Precision

iii) True Positive Rate

iv) False Positive Rate

Explain Apriori algorithm. Use Apriori to generate frequent item sets with support of

50% for the following transaction database. [10]
TID | Items
1 ACD
2 BD
3 ABCE
4 BDF

Why is pattern evaluation important in association rule mining? Explain with example the
statistical based measures used for measuring interestingness of association rules. ~. [8]

What is a density based cluster. Explain an algorithm that can be used to generate density
based clusters. [8]

What is Hierarchical Clustering? Differentiate between agglomerative and divisive
approach of hierarchical clustering. Augment your answer with appropriate illustrative
examples. ‘ [10]

Write short notes on: [15]

i) Data ware house and Data mart
ii) Base Rate Fallacy

iii) Web mining

iv) Anomaly Detection

v) Convex Hull Method

*%k %k
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Candidates-are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

What is data mining? What are the advantages of data mining? [8]
What is knowledge discovery in database (KDD)? Discuss any two stages of KDD with
example. (8]
What is online analytical processing (OLAP)‘7 Explain differences between OLAP and
OLTP. [10]
What is Apriori algorithm and using this generate few rules for given data set. [10]
(Take supports = 35% and confidence = 70%)

Instance | Transaction

1 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
What is ID3 algorithm? Explain with an example. Calculate TPR FPR and precxslon for
givén confusion mairix. i e [10]
a b <——..... classified as
40 20 a=Yes
30 30 b=No
Explain different managers in data warehouse along with their major tasks. [10]
What is data warehouse schema? Explain different types of data schema. (8]
Explain the use of data mining in Web mining and image mining. [8]
Write short notes on: (any two) [4x2]
a) DSS | |
b) Handling of missing data
¢) Data mart

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is data mining? Explain its importance and applications. [7]
What is data dimensionality? Explain its impact on data mining with techniques used for

data dimensionality reduction. [10]
Explain Bayes classifier. What assumption of Naive Bayes makes the classification task

simpler? [10]
What is tree induction? Explain Hunt’s algorithm used for decision tree induction. [10]
What is clustering? Explain K-means algorithm. / ‘ (8]
Explain FP Growth Algorithm. - [15]
Write short notes on: [5x4]

a) Base Rate Fallacy

b) SVD

c) Anomaly Detection and its apphcatlons
d) Data Aggregatlon
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v’ Attempt All questions.
v Thefiguresin the margin-indicate Full' Marks.
v Assume suitable data if necessary.

1.

What is data mining‘7 Explain the descriptive and predictive approach of data mining.

« ¥  Candidates are required to give their answers in their own words:as. far as practicable. *

[2+6]

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

each stages.

(9]

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

warehouse.

4. What is decision tree? Find root node of the following data set using ID3 algorithm.

Day | Outlook | Temp. | Wind | Play
1 Sunny Hot Weak | No
2 Sunny Hot Strong | No
3 Overcast Hot, | Weak | Yes
4 ‘Rain Mild Weak | Yes
5 Rain Cold | Strong | Yes

) Rain Cold Weak | Yes

7 Overcast | Cold Weak | Yes
8 Sunny Mild Weak | No
9 Sunny | Cold | Weak | Yes
10 Rain Mild | Strong | Yes
11 Sunny Mild | Strong | Yes
12 | Overcast | Mild | Strong | Yes
13 Overcast Hot Weak | Yes
14 Rain Mild | Strong | No

[2+9]
[2+8]

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

7+~ What'is fact and-dimension table? Explain different types of data warehouse schemes.

Transaction ID Items
1 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, Jacket

Take minimum support = 30%, minimum confidence = 70% |

2% Why . does:sangiwirganization:néed Online~ 'Analytlcal Processing (OLAP)? Explam e
srioperations:associated with OLAP. .

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

9:c:sWarzte: shrort notes on: (any. tWo)

a) Decision support system ..
<y Datamarting . - o

sk Confusionrmatrix
»d): Drata coupling

skok ok
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“[3+5]
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Can@n‘}ates are required to give their answers in their own words as far as practicable.
A{_tqm})t All questions.

All questions carry equal marks.

Assume suitable data if necessary.

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

~ Why is dimensionality reduction needed? Explain how principal component analysis is

- used for dimensionality reduction.

What is classification? Explain how GINI Index can measure the quality of split while

" making decision trees for classification.

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.

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

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

8. Whatis anomaly detection? Explain Bare Rate Fallacy.

10.

‘a) Properties of distance metric

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

Write short notes on:

'b) DBSCAN

* Kk
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v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt AUl questions. )

V' The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

Compare Data Mining with RDBMS SQL in Knowledge Extraction. Explain the Cause of DM &

DW Project Failure.: [4+4]
Define the terms Data Mart, Metadata, Fact table and Dimension table with example. (8]
Explain ten golden rules to setup perfect KDD environment , [10]
Explain the application areas of Cluster Analysis. Describe K-means clustering algorithm with
example. [3+9]
How could you solve the problem of over fitting in ID3 Implementation? Explain the rules and
conditions to generate decision tree using ID3. _ [4+4]
What is DMQL? Where is it applicable? Differentiate between Transactional databases with Data
warehouse databases. o [2+2+4]

What is Association Analysis? Explain Apriori Algorithm with its pruning principle. [2+6]
Explain Web Structure/Content/Usage mining. Explain the privacy Aspects of Da}ta Mining.
| | 7 [6+3]

~

‘Write short notes on (any Three) o [3+3+3]

[a] Characteristics of Neural Network & Perceptron Learning rule
[b] OLAP & OLTP

fe] Likelyhood and Distance

[d]  Warehouse process architecture

[e] KDD

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What are the different mining techniques applied over Warehouse multi-dimensional data? Explain
the usage and importance of Data warehouse and Data Mining with example. [2+6]
Define data-mart and metadata development within warehouse system. Explain with example, why
warehouse data is characterized with time, subject and non-volatility nature. [4+6]
Explain the warehouse schemas for multidimensional data management with DMQL syntax and
lattice cube structure representation. Explain the OLAP operations applied over multidimensional
data cube. ' , [6+4]
What are the relationships with warehouse system architecture and process architecture? Explain
the roles and responsibilities to be fulfilled by warehouse manager and his/her coordination with
other managers. [3+7]

Describe two styles of data-mining. Define No/Loose/Semi-Tight/Tight coupling of data mining

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

What is confidence and support in association analysis? Explain A-pﬁori algorithm and its pruning

principle with example. [4+8]

What is the use of eniropy and information gain in ID3 tree generation? Describe the algorithm of

ID3 tree for classification with its pruning principle. [4+7]

Write short notes on (any three) [3+3+3]
DSS for Business Data Model |

a.
b. Preprocessing phases of KDD

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

e

WWW mining taxonomy

e. Genetic Algorithm
sekok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Does any organization needs Data Warehousing / Data Mining? Explain with its

importance and applications. [3+7]
What are OLAP and OLTP? Explain OLAP operations with example. [4+6]
Explain the components of data warehouse system architecture with example. [10]
Explain ID3 algorithm with its tree pruning principle. [10]

What are the preprocessing steps of data mining? Explain the coupling of data mining
system with data warehouse system. [4+6]

Write down the characteristics of neural network. Explain perceptron learning rule with
example. [3+7]

Explain the applications of clustering. Write K-means clustering algorithm with example. [4+8]

Write short notes on: (any two) [4+4]

a) Data Warehouse Schema and DMQL

b) KDD

c) K-nearest neighbor and its implementations
d) Word Wide Web Mining

Kk



»

32€C  TRIBHUVANUNIVERSITY ° - [Exam. o Back
INSTITUTE OF ENGINEERING Level BE" Full Marks | 80
Examination Control Division | Programme | BCT Pass Marks | 32
2065 Baishakh » Year/Part [ IV/II Time 3 hrs.

-

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

AR

N

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 Marks.

Assume suitable data if necessary.

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

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

Clusters the following instances of given data (2-Dimensional form) with the help of
K-means algorithm. (Take K =2) [8]

Instances X Y

1 1.0 2.5
1.0 4.5
2.5 3.0
2.0 1.5
4.5 1.5
6 4.0 5.0

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

N |WIN

(Take minimum support = 25%, minimum confidence = 65%)

Transaction ID Items
1 A,C,D
CD,E
A,D,E
B,D.E
A,C,D.E
A,D,E
A,B,C
B 8 CE

N[N N[ |WIN

5. Describe the architecture of data warehouse along with different components of it. [10°

Describe the major task performed in each stage of Knowledge Discovery in Database
(KDD) with example. [1
Explain the characteristics of Data Warehouse. How operational database is different
from Data Warehouse. [6+4]

Write short notes on (any four) [3x4]

a) Decision Support System
b) Likelihood and Distance Technique
¢) Data Warehouse Schemas
d) Portioning and Hierarchical Clustering
e) Noise in Data Warehouse
f) Decision Trees
% %k %k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Define Knowledge Discovery in Database (KDD). Explain different stages of KDD with

example. [2+8]
What is Decision Support System (DSS)? What are the basic requirement of designing a
DSS? [2+8]
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
Why does an organization need Online Analytical Processing (OLAP)? Explain different
operations of OLAP. [4+6]

What is data warehouse? Explain the major process associated within a data warehouse.  [2+8]

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

Transaction ID Items

1 Tea, Biscuit

2 Coke, Bread, Butter

3 Tea, Bread, Butter

4 Tea, Bread, Peanut

5 Coke, Biscuit, Peanut

6 Bread, Butter
Explain the data mining in market analysis and in telecommunication. [10]
Write short notes on (any three) [3x3]

a) Meta Data

b) Genetic Algorithm

¢) Fact Table and Dimension Table

d) Effect of missing data in Data Warehouse

* %k
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= v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Ten questions selecting Two from Group A and Eight from Group B.
v’ The figures in the margin indicdte Full Marks. ‘

= v Assume suitable data if necessary.

- Group A |  (12x2)

Nhaﬁ is the role of Data Minih§ in Marketing? Explain with reference to _E-Cohmerce, Web Mining and

-é;s:: cti;\aé architecture of Data Warehou.se and explain in detail the function and significance of eacﬁ
!hca};. are the tools required t6 manage Data Warehouse? Why there are different tools to manage the

=nfferent process managers in Data Warehouse? ‘

Group B (8x7)

zxplain the .Knowledge Discovery Process with the help of complete block diagram.

\ssociation rules are always defined on binary attributes™? Justify your statements with suitable
—<ample. ’ ‘

What are the steps required for the construction of a Genetic Algorithm? Explain
" hat are the golden rules in setting up a KDD environment? :
/hat do you mean by estimating load in Capacity Planning? How do you characterize the various factors

hat affect Capacity Planning?

“efine Aggregation and show how the aggregate data can achieved using summary tables and fact table.
_fhat do you mean by Star flake Schema? How the FACTS and DIMENSIONS are identified in Data

fining? -
T4the Data Warehouse an Operational System or not? Justify your statements.

__hy Data Marting is important in Data Warehouse Designing? When is Data Marting Considered as
Ppropriate in Data Warehousing? a -

do you develop the test plan while testing a Data Warehouse? How do you test the application?
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) Explain how the Internet and the Web work together.

b)  Write a brief account on the history of the Web.

a) What are the different components that make up the Web? Describe briefly.
b) How is XHTML different from HTML?

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

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

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

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.

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.

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

b) What is RSS? Discuss possible ways of using RSS.

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

“Bfiefly explain the main aspects of Semantic Web.

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

v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a.. Draw the block diagram of basic Image Processing and Pattern Recognition. [4]
b. Explain different types of Image Operations. ' [4]

2. How can you derive the transform matrix for Hadamard Transform? Describe the method for
determining sequency from natural order. [5+3]
3. Explain the following Image operations . [2+3+3]

a. Log Transform
b. Contrast Stretching _
c. Bit Plane Slicing ’

4. a. Explain the steps for applying frequency domain filters in an image. [4]
b. What are the differences between first order and second order derivative based filter? What
is the different first order derivative based filters. A [2+2]

5. 'What 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. [6+2]
. . .
7. From the given histogram of an image construct the Huffman Code for each gray level, and
calculate compression ratio and.relative redundancy. B [ es § Rt
Gray Level |0 1 2 '3 4 5 6 7 ‘
Frequency | 12 780 | 281 41 234 105 81 600
8. What do you mean by segmentation? Explain the region growing method for segmentation with
algorithm. : [2+6]
9. What do you mean by pattern recognition? Explam Nearest Nelghbor and Correlation Based
pattern recognition methods. [2+3+3]
10. a. What is neural network, how can you implement it in pattern recognition? [2+2]
b. Describe delta learning rule for perceptron network. ' i4]
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v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

V' Thefi igures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1., a)

vx
What is digital image processing? Give some of the application areas of image

... processing. _ [3+5]
AL

5

Define discrete cosine transform and Haar transform. Mention the properties of Haar

tyansform and its role in digital image processing. [3+3+2]

2. @ ‘What is contrast stretching? Gray level histogram of an image represented in three bit

system is given below. , [2+6]

Gray Level | 1 | 2 3 4 5 6
Frequency 0140 | 75| 100 | 125 | 60 | O

|

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

Explain how image avéraging and directional smoothing reduce noise in a digital

image? ‘ [4+4]
Define coding efficiency, average code word length and explain lossless predictive
coding technique with block diagram. [2+2+4]
What is image coding? Explain object moment and Fourier descriptors techmque for
image coding. ~[2+2+4]
What is Hopfield network? Explain the working principal of Hopfield network and
mention the application of Neural Network in pattern Recognition. . [2+4+2]

“High frequency noise is emphasized by 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. [8]
Define feature extraction. Explain Hough transform for line detection. - [2+6]
Mention the various features that should be satisfied by segmentation technique and
describe the region splitting and merging technique for image segmentation. [3+5]
* Kok
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1. 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 pf point
processing has been applied to the image and its effect in the image. g(L) =L 8)
Derive the point function for the Histogram equalization and explain its importance? (8)
4. pa(1)=[0.1; 0: 0.3; 0.2:0: 0; 0.3; 0.1] be probability of imagé A. Calculate a pcint function
g(1) such that C(i; j) = g(A(i; j)) has histogram equalized image . Assume all images have a
total of 10 pixels. Calculate the histogram h¢(1). , A (8)
5. Write the relationship between intensity probability of image and MSQE and Step out the

algorithm of Llyod Max quantizer? . (8)
6. Perform the convolution of following image sequence A and B.
I3 '
A= B=1 2 4 (8)
5 4 .

7. Write down the equation for the 2D impulse and fourier represenation of an image. Write the
significance of each representation ? | ' | " (8)
8. What do you understand by edge detection in image processing? Expalin the algorithm for
detecting the edges in the image. (8)
9. What do you understand by perceptual image processing ? Explain the dither quantizer with

~~
N

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

with necessary equations. ' (8
‘ *oksk
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1. - (6+4)
a)  What are sampling and quantization in image processmg‘7 Explain the image
representation in the digital computer.
b) What are the applications of digital image processing? Explain.

2. How can you perform the tinting in images? Write the algorithm for
magmﬁcatlon (by replication or by interpolation) used in 1mage processing.
: (4+6)

3.  What is histogram plot in image processing? Construct Huffman code for
each gray level for the given frequency table obtained from the histogram
of 2256 x 16 and 3 bits (8 level) image representation. (2+8)

Gray level (p) ' ' 0 1 2 3 -4 5 6 7
Number of occurrence of p 90 111 518 180 950 743 820 684

4. How can you implement the Hadamard transform in image
transformation? Explain with the help of example. (10)

5. How can you define the shaxp edges in d1g1tal images? Derive the
expression and digital coefficients for the laplacian 4-connected filter
starting from second order differential equation. ' (2+8)

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

7. Write the Adaline learning algonthm in a.rtlﬁcml neural net. Explain with
the help of sultable example (5+5)

8.  Write a short notes on any two (5x2)
Artificial neural network and its application in image processing

Different types of features in object recognition

Working principle of PNG compression technique

Contrast stretching and intensity level slicing in image enhancement techniques.

aoop
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D
2)

3)

4)

5).

6)

7)
3)

What is image processing? Explain the block diagram for image processing.(5+5)
Write the algorithms for averaging filter and median filter? What are the limftations
of average filter? (4+4+2)
What is image coding and compression? What are the different types of redundancies
in images? (4+6)
What is segmentation? Derive the mathematical expression and matrix for laplacian
4-connected filter starting from second order differential equation. (3+7)
What is thresholding in image processing? Explain different types ot methods for
finding the threshold value. o (2+8)
What is dilation and erosion in image processing? Explain with suitable example.

- } (10)
What is hadamard transform? Explain with suitable example. (10)
What is pattern recognition? Explain different recognition classification methods

(4-6)
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9.

10.
11.
12.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Describe the types of prograinming language. Explain each of their briefly. ' ‘ (6]

Java generally refers to a combination of three things. What are they? Explam Java
Virtual Machine (JVM). [6]
‘What is Object Oriented Programming? Explain each of the following with examples. [12]
— Objects

— Class

—  Super Class

— Inheritance

— Interface -

‘What are the basic units in concurrent programming? Explain each of them. [4]
What are the ways of starting a thread? Explain about Sleep and Interrupt in Threading. [8]
Explain Thread Synchronization. Describe about Java monitors. S : - [4]
Explain checked and unchecked exceptions with examples. : [8]
Describe the following in Networking Library? ' [10]
— Socket

— Server Socket

— URL

— URL Connection

— Http URL Connection

Explain briefly about the features of the Java Foundation Classes. [6]
Write a Simple Applet and show how it can be used in GUI ‘ [4]
‘What are Process.and Threads? ' ' [4]
Write a program such that it has [8]

" Encapsulation .
/— Inheritance
— Interface

Sk k k
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Candidates are required to give their answers in their own words as far as practicable.
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Assume suitable data if necessary.

. Explain the following programming languages in brief:

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

Write a note on Object Oriented Programming highlighting an Object, Class, Super/Base
Class and Inheritance.

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.

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

. Why should we use package namespace in our class? With an example, explain in detail.

What is API and how we can use it.

What is exception? Explain different types of exception with example.

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

10.

11.

(JEC).
Explain Distributed Object Application. What are the advantages of Dynamic Code
Loading?

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

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 structure of a car is same,
the only difference would be looks, engine power etc.

What is serialization? With an appropriate example, explain object serialization in OOP.

*kokok
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Write short notes on:

a) Continuous Integration
b) Test Driven Development

Explain agile ways of getting feed back.

What is Agile Alliance? Explain its principles.

What is incremental design? How is it important?

How does collaboration happen in agile projects?

Explain Extreme programming and its values.

*k ok

Explain how should an agile software development team look like?

Explain some rules that an agile developer needs to follow.
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

. Explain Agile Software Development Methodoiogy. Compare ASDM with waterfall

model.

What do you mean by Agile Manifesto? Explain its principles.
Discuss the importance of customer feedback in Agile Development.
What are the traits and qualities an agile developer should possess?

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

. What is refactoring? How is it done in ASDM?
. What do you mean by Design Pattern? Explain any two of them.

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

. Discuss the roles and responsibilities of an XP team.

10. Explain Unit Testing and its importance.

%k kK
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State the Agile Manifesto. How do values, principles and practices co-relate with each
other" Explam in terms of Extreme Programming.
Or
Why do we need Aglle Methodologies? Discuss its advantages over traditional
approaches.
Explain the relationship between cost, time, scope and quality of software development.
“Adding manpower late to a software project makes it later”. Explain.
What are the limitations of Extreme Programming? When does Extreme Programmmg
fail?
Discuss Test Driven Development as a Design Process. What are the major limitations of
Test Driven Development?
Discuss the different roles and positions in an Agile Software Development environment.
“In Extreme programming, there is no design step, so there won’t be any de51gn ” 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
Explain Test Driven Development and discuss on the “Red, Green, Refactor” phases of
Test Driven Development.
Write Short Notes on (any two):

a. Stand Up Meetings

b. Test Driven Development Styles

c. Pair Programming
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1, What is an enterprise? What characterizes an enterprise application? [2+3]

§

2,4 What is a design pattern? What is its significance? [2+3]

escribe the abstract factory pattern along with an example. [5]

5

3. Explain the benefits of using a multi-tiered architecture in application development. Briefly explain
the functions of data, business, services and presentation layers in an application architecture. [5+5]

4. &) What is the significance of XML? Briefly explai XML works. [2+3])

hat is the use of XML Schema? What is thé role of XSLT? [2+3]

s

3

at are the details encoded in a WSDL document? How is a RESTful web service different from a
SOAP-based web service? [5+5]

3

6, Beéscribe the different components and containers in Java EE architecture. Compare annotations
and deployment descriptors in Java EE? o [5+3]

i

7 at are message driven beans? Describe how they work in Java Messaging System. [2+5]

§

is persistence context in Java Persistence API? How do you convert a POJO into an entity?
[5+2]

5

xplain the JavaServer Faces (JSF) architecture for web application development. Describe the
function of Expression Language in JSF. [5+3]

i

\/lo/what is the significance of AJAX? Describe how AJAX works. [243]
sk *k



36D TRIBHUVAN UNIVERSITY Exam.

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

INSTITUTE OF ENGINEERING Level BE Full Marks | 80

2070 Bhadra T Year/Part [ IV/II Time 3 hrs.

Subject. - Enterprise Application Design and Development (Elective 111) (CT78504)

v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
- v' Assume suitable data if necessary.
1. What is Java EE framework? How does it help to develop enterprise application in full
scale? [1+6]
2. What is structural design patterns? Explain any two kinds of it in details. [143+3]
3. What is JDBC? Express your idea on JDBC framework. [1+5]
4. What is SOAP? Describe any 10 principles of SOA Architecture. [2+6]
5. What is Java EE Application Model? Explain different kinds of Java EE clients. [1+6]
6. What is Entity Bean? Explain the role of Interceptors in Java EE with neat diagram. [1+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. [1+4]
9. What is Web 2.0? What is JQuery? Explain at least 10 JQuery DOM manipulation
methods. [2+1+3]
10. What is Ajax? Give the overview of Ajax in web application. [1+4]
11. What is ‘DWR’? Explain in detail the Java Ajax Framework. [6]
12. Write short notes on: (any three) [3+3+3]

a) <JSP:include> Vs <%Q include%>
b) EJB3.0 Architecture

c) Singleton Pattern

d) Directives in JSP

* %ok
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Candidates are required to give their answers in their own words as far as practicable.
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What do you understand by Software Architecture? Explain N-tier architecture with

example. How is N-tier architecture different from layered architecture? [2+3+1]

How are design patterns classified by GoF (Gang of four)? Explain any 2 GoF design
patterns. [3+4+4]

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]

W. hat do you understand by Service Oriented Architecture? Explain how it works. [2+4]

5. 4How‘d0 Web Services work? Explain the structure of a SOAP message. [4+2]

Explain the lifecycle of a JSP page. Explain briefly about the following implicit objects in
.SF: - [4+4]
¢) Session

'b) Request

Write about types of Dependency Injection with sample code. ' [5]

8. 'hat is Web 2.0? Explain how Web 2.0 embraces architecture of participation. [2+3]

10.

11.

Write briefly about any three of the following Java EE technologies: [3+3+3]
&) JAX-RS (Java API for RESTFUL Web Services) : : -
b) JPA (Java Persistence API)

¢) EL (Expression Language)

d) JSF (Java Sever Faces)

e) Java Mail API

Write the difference between: - [10]
a) <jsp:include>action and <%@include > directive ‘

b) <jsp:include>action and <jsp:forward > action

c) <% ! %> and <% % > in JSP

'd) CDATA and PCDATA

e) Complex Type and simple Type in XML Schema

What is a Filter in Java EE? How does it work? Give an example with sample code. [1+2+2]
ok ok ‘ (



)

460 TRIBHUVAN UNIVERSITY ' Exam. Regular/Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCT Pass Marks | 32
2067 Mangsir Year /Part | IV/II Time 3 hrs.

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

v" Candidates are required to give their answers in their own words as far as practicable.
V' Attempt All questions.

v The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

1. Explain MVC architecture with examples. Is MVC architecture same as a 3-tier
architecture?
2. What do you mean by design pattern? Explain any 2 GoF design patterns.
3. Explain JDBC architecture. What is a Connection pool? Give some examples of 3+
Connection Pool.
4, What do you understand by Service Oriented Architecture? What are the entities of
SOA?
5. When can we say an XML document is well-formed? Explain with examples.
6.  Explain the lifecycle of a Servlet. Explain how an HTTP request is handled by a web
server.
7. How do you inject dependency and-where is dependency injection applicable?
Explain with one example of OO programming.
8. How Web 2.0 is changing business model? What do you think are the key factors of
Web 2.0?
9.  What will be the effect-of the following lines in JSP:
a. <%!-- xx --%>
b, <l--xx--I>
10.  Explain briefly about any two Java EE APIs.
11. How are Web Services discovered? Write about the key technologies involved.

skokok
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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+1]
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+6]

You are required to enhance an existing banking software.

The original software worked only with the SCT network now we need to make that accessible
through the Visa Electron network as well. Visa Electron has provided with their APl which has a
different set of methods than that of the SCT network.

e Since both of the networks have to provide similar features, you note that the methods differ
only in their names and how the parameters are passed. You need to interface to the new .
network with minimal changes to your business logic, if possible just a wrapper over the SCT
interface.

e Thereisa UserDetails object that needs to be created for each user who logs in. You
note that building this object is a complicated process with 6 distinct steps - each step
requiring connecting with differént servers and complex business logic thereafter. The logic is
different for SCT and Visa networks. You need to centralize this object building process SO
that it is easier to test and reuse..

e Visa Electron network has a feature of caching current balance so as to minimize the need to
communicate with the central server every time. But if the balance changes the cache must
be updated / invalidated. Polling of the central server is not feasible. You need to implement
this some other way. A

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. : (2+4]
5. How do Web Services work? Explain the structure of a SOAP message. , - [4+2]
6. What do you understand by Session? How session is managed by Servlet container? What are the
advantages of JSP over Servlet? - o [2+43+3)

7. Write about types of Dependency InjeCtiQﬁ with sample code. _ (6]



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

applications?
9. Write briefly about any three of the following Java EE technologies:

JAX-RS (Java API for RESTful Web Services)
JPA (Java Persistence API)

EL (Expression Language)

JSF (Java Sever Faces)

Java Mail AP!

10. Write the difference between:

a.
b.

o

-0 a

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

<jsp:include> action and <%@ include > directive
<jsp:include> action and <jsp:forward> action
<% %> and <jsp:scriptlet> </jsp:scriptlet>

<%! %>and <% %> in JSP

complexType and simpleType in XML Schema
<sequence> and <all> in XML Schema |

ook

[2+3])
[3+3+3]

(12]

[1+2+2]

.
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1,/ Describe in detail the mechanism of human speech production with a neat [12]
diagram by highlighting the major components for speech production.

‘y Prove that ZCR can be used for ﬁequéncy estimation. Also, justify that [6+6]
7CR is independent of sampling frequency. Support your mathematical

explanations by giving some examples.

3. / Write an equation for STFT of speech signals? How can you relate it [2+10]

spectrogram and also explain about time/frequency resolution.

4. Describe in detail about LPC parameters estimation for LPC parameters [12]

estimation using Covariance method.

Writc an algorithm for Dynamic time warping. Describe how- this method  [3-+9]
/ can be applied to specch recognition. Compare this algorithm with other

methods of speech recognition.

6.  Write short notes on:
a) Masking

(5*4]

- b) - Effect of windowing for short tifie energy and aGtocorrelation.

¢) Channel vocoder.
d) Voice cxcited linear predictors (Vhl..l’).
¢) Natural language Processing.

*kk
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< Explain the term irradiancé, solar constant, direct, diffuse and reflected radiation.
Highlight the importance of insolation and peak sun in the solar application., [4+4]

2/§olar PV cell is basically a junction diode. Explain how the solar cell converts the solar
radiation to the electrical power along with the characteristics curve and equivalent

circuit. e (8]
3..Compare the solar cells with crystalline silicon technology with the modern thin film
technology. Write down the different thin film technologies currently used. [6]

ﬂxplaln the need and types of DC-DC convertcr if ‘Solar Photovoltaic system. Write down
the different topologies of inverter connection . [6+2]
\/EXplam the term Fill factor and MPPT used in solar PV technology [2+2] -

at are the issues that should be address in the grid tied solar PV system and 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]



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

Usage(Hrs)

S.N | Load Specification Num- | Watt Remarks
' ‘ ber per day
1 Gas Analyzer - 1 75 4
{2 |Electronic 1 25 2
‘Microscope -
3 | Radio 2 2 in standby and 30 | 2 in
Communication ———- in operation Operation
Equipment and 10in-
: standby
4 | Electric Oven 1 150 1
5 | Bomb calorimeter 1 75 2
| 6 | Refrigerator 1 100 2
17 | Electric Sterilizer 1 1000 0.5
8 |Fan 6 50 7 Only on 4 summer |
' - months
9 | Centrifugal Water 1 1 hp. 4
pump . A '
10 | Computer (Laptop) - |2 65 5

11 | Others (In aggregate)

270 W

Consuming Total energy of 500 kwhr and total power rating of

Calculate the sizes of array, battery bank, invertér and chargeregulator-Estimate the cost of

your solar PV system.

[20]

d&/ﬁr’ieﬂy explain the environmental and health issues concerned with solar Photovoltaic
electric system. Highlight the potential use of PV.in the socioeconomic development of

Nepal.

9. Write Short notes on: (Any two)

)/Batteries in Solar PV

/Bﬁolar UPS.

C. Instruments in measuring Solar irradiation

*%k %k
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10.

11.

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

increased in GEO orbit obeying CCIR recommendation? Give examples. [2+5]
Define Scintillation. Give reasonable suggestion to reduce the effect of lonosphere
and Troposphere in SATCOM. A [2+4]
Describe a typical earth station using FDM/FM/FDMA with a neat diagram. (7
What are features of Maritime Satellite Communication? With a neat diagram,
describe frequency band used in INMARSAT. [3+3]
What do you mean by DTH system" Describe Transmitting section of a DTH system
in detail with a neat diagram. -~ [1+6]
Why we need a LNA? Compare the characteristics of different type of LNA used in
Earth station. [1+5]
How we can guarantee the satellite is visible from earth station. Justify
mathematlcally [4]

A satellite is in a 520-km high circular orbit. Determine 1) orbital angular velocity in -
rad/sec ii)orbital period in mmutes iii)orbital velocity in m/s assume mean earth

-radius 6378.137 km and keppler s constant 3.986004418 x 10% km?/s’ (6]

Calculate the slant range of nonGEO satéllite 12000 km above earth surface located

at 19°E longitude from earth station at 23.5°N latitude and 5°W longitude. Also find

the elevation angle and suggest suitable frequency band to operate it. (3+4]
A GEO stationary satellite having saturated transponder output is 90 watt, 30 dB

antenna gain and 1dB output_ backoff is 39500 km from the earth station havmg

receiving facilities as C/N equals 18.9 dB, antenna efficiency 75%, system noise

temperature 240°, channel bandwidth 45 MHz. What would be the diameter of ES

antenna to provide proper communication from satellite operated at 13 GHz. Consider

-2dB contour loss of satellite transmitting antenna and 0.9 dB other mlscellam[zogls

loss.

Werite short notes on(any three) ' [4*3]
Life of Satellite

Satellite stabilization

History of Satellite Development

DSI

Application of VSA’I TUSAT

.‘°.°-.°.°‘.”

kkk



36B TRIBHUVAN UNIVERSITY Exam. Regular / Back ¢
INSTITUTE OF ENGINEERING Level. BE Full Marks | 80
Examination Control Division | Programme | BEX, BCT Pass Marks | 32
2069 Bhadra Year/Part [ IV/I Time 3 hrs.

Subject: - Satellite Communication (EG785EX) (Elective II)

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

V' The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Why satellite spacing is required in SATCOM? How number of satellite can be

increased in GEO orbit obeying CCIR recommendation? Give examples. [2+5]
2. Define Scintillation. Give reasonable suggestion to reduce the effect of lonosphere
and Troposphere in SATCOM. [2+4]

3. Describe a typical earth station using FDM/FM/FDMA with a neat diagram. (7]

4, What are features of Maritimé Satellite Communication? With a neat diagram,

describe frequency band used in INMARSAT. [3+3]
5. What do you mean by DTH system? Describe Transmitting section of a DTH system
in detail with a neat diagram. - [1+6]
6. Why we need a LNA? Compare the characteristics of different type of LNA used in
Earth station. [1+5]
7. How we can guarantee the satellite is visible from earth station. Justify
mathematically. ' (4]

8. A satellite is in a 520-km high circular orbit. Determine i) orbital angular velocity in -

rad/sec ii)orbital period in mmutes iii)orbital velocity in m/s assume mean earth
radius 6378.137 km and kepplers constant 3.986004418 x 10° km/s? (6]

9. Calculate the slant range of non“GEO satéllite 12000 km above earth surface located
at 19°E longitude from earth station at 23.5°N latitude and 5°W longitude. Also find
the elevation angle and suggest suitable frequency band to operate it. [3+4]

10. A GEO stationary satellite having saturated transponder output is 90 watt, 30 dB
antenna gain and 1dB output_backoff is 39500 km from the earth station havmg>
receiving facilities as C/N equals 18.9 dB, antenna efficiency 75%, system noise
temperature 240°%, channel bandwidth 45 MHz. What would be the diameter of ES
antenna to provide proper communication from satellite operated at 13 GHz. Consider

-2dB contour loss of satellite transmitting antenna and 0.9 dB other mlscellam[t?;js
loss.

11. Write short notes on(any three) [4*3]
Life of Satellite

Satellite stabilization

History of Satellite Development

DSI

Application of VSA’] TUSAT

oo o
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o Subject: - Satellite Communications (Elective I)

Candidates are required to give their answers in their own words as far as practicable.
AttemptAll questions.

Z'he ﬁgures in the margin indicate Full Marks.

4,§sume suitable data if necessary.

iy

Distlfss the characteristic of GEO satellite and compare its performance with other

Satallite? (4]
Is satellite spacing required in SATCOM? How number of satellites can be increased
in same orbit? [2+4]
Why we need Digital SATCOM? Mention SCPC can be utilized in different manner
for better performance of SATCOM. (7]
Describe a typical earth station using FDM/FM/FDMA with a neat diagram. (8]
What do you mean by DTH system? Describe Receiving section of a DTH system in
detail with a neat diagram. [2+6]

A satellite is in a 440-km high circular orbit. Determine i) orbital -angular velocity in -

_ rad/sec ii)orbital period in minutes iii)orbital velocity in m/s. assume mean earth

radius 6378.137 km and keppler’s constant 3.986004418 x 10° km’/s [6]
Describe different type of antennas used in SATCOM. Compare the performance of
type of automatic-antenna tracking techniques. . [3+7]

A GEO stationary satellite located at 2°W longitude with C/N equals 29 dB
communicate with earth station co-ordinate 12.7°E longitude and 36.8°S latitude
having ES facilities as receiving antenna diameter 7m,antenna efficiency 88%, system
noise temperature 500°k as well as it is assumed various atmospheric loss is 20dB.
Satellite antenna gain is 33 dB with channel bandwidth of 44MHz. Calculate the ES
transmitter power required to make up-link communication operated at 14 GHz

[16]
Write short notes on(any three) ' [5x3]
a. Frequency band in SATCOM
b. LNA

... ¢. Stabilization in satellite
. 4. d. Application of VSAT/USAT
v ¢ e. INMARSAT

£ % %k 5k
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v Candidates are required to give
v Attempt AUl questions.
v The ﬁ{g)ures in the margin indicate Full Marks.
v Assume suitable data if necessary.

ticable.
their answers in their own words as far as prac

g 1 with its types.
Why Telemetry, Tracking and Command is used in SATCOM? Describe in detail with its typ [2+6])
1. Why Telemetry,

2. Describe different type of interferences between satellite sysfems.

(8]
it and its orbital period is
3. A Quasi-GEO satellite is in a circular equatorial orbit close to geosynchronou: :;bt auator S hentelite
o; 23 hr 54 minute. Calculate i) the radius of the orbit ii) rate of the drift‘:;\ro.und m; g:cmss e s 1o the
' i hat the satellite is ar .
i day iii) An observer on the earth sees t

point in degrees per day iii) e o
satellite moving toward the East or toward the

4. An'earth station antenna has a diameter of 30 m, has an overaIi efficiency 70%, a.nd is psed to rt:l?eivetatnﬁ
GHz. At this frequency, the system noise temperature is 69°K when the antenna points at the.sate ite a ha
elevation angle of 45°. What is the earth station G/T ratio under these conditions? If hc-eavy rain causes the
sky temperature to Increase so that the system noise temperature rises to 88°K, what is new G/T value?

(7]
. 5. A Geo-Stationary satellite located at 115°E longitude. If the earth station A (ESA)and earth station B (ESB)

having 67°N, 99.6°E and 25.6°S, 125.6°E coordinate respectively wants to access the given satellite. What
~~would be the look angles for the earth stations to the satellite? 7

6. Asatellite 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 70%, system noise temperature is considered

295°K. What will be the value of EIRP of ES to establish the uplink data communication for 12 GHz signal if
transmitter power s 60 watt and waveguide loss is 3.5 dB?

[12]
7. Discuss different type of facilities required at earth station. Briefly classify the type of earth station.
: [4+4]
n.
' [2+46)
9. Write short notes on (any three)

_ [3x5]
a) Water cooling circuit of HPA ' '
b} FDM-FM-FDMA

c) Feature & configuration of INMARSAT
d) INTELSAT SCPC

e} ‘Properties of GEO orbit

8. What we need stabilization in SATCOM? Compare the performance of different kind of stabilizatio

%k kK
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v’ Candidates are required to give their answers in their own words as far as practicable. -

v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

Explain the brief history of the development of the satellite communications? Discuss on
the merits and demerits of GEO satellite communications system. [4+6]

* 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 with neat block
diagram. [4+6]

A geostationary satellite located at 16. 0 w longitude. What would be the distance
between the given satelhte and the Earth station and Determine the look angles for the
Earth station having 48.6°S latitude and 12.4° E longitude? [4+10]

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. [4+7]

Assume that an INTELSAT satellite located at 176.0° E longitudes with the saturated -
EIRP equals 48 dBW as per given foot%rmt to the Earth station (ES). The ES's
coordinates are 166.4° E longitude and 26.8° N latitude having ES facilities as diameter
of receiving antenna is 9.2 m; antenna efficiency, 72%; system noise temperature is
considered 310°K as well as if it is considered various atmospheric losses is 24 dB. What
would' be the value of satellite input backoff ( BO;)? If input backoff is 3 dB greater than
output backoff ( BOo). Whereas carrier power-to-noise density power ratio of ES is 78.2
dBHz to establish the downlink data communication for C~band.

[Boltmann's Constant, k = 1.381 X 10 J/°K ] [13]
Find out the elev atlon angle (ED followmo below A
El=Tan'[(6.611- Cos @)/~ (1- Cos* ©)] - [10]
Where,

@ =Cos"'[ Cos (L gz Cos (1]
L = Longitude
L = Latitude

Write short notes (Any THREE ): ' : [4x3]
a) TWTA
b) Faraday rotation
c) ~Satellite's life
d) TDMA frame
_e) Satellite frequency spectrum
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Candidates are required to give their answers in their own words as far as practicable.
Artempt AUl questions.

The figures in the margin indicare Full Marks.

Assume suirable data if necessary.

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
this type of satellites. [4+4+3]

A satellite is orbiting on the circular orbit of 650 Km above the Earth surface and having
370 Kg while it is in its orbit. What would be the orbital period and the weight while on
the Earth surface? And find out the change in velocity if the almude of the satellite
decreases to 330 Kim. While the mass of the Earth (Mg) = 3.975 x 10** Kg and the graviry
constant (G) = 6.67 x 107! Nm*Kg®. [5+3+5 ]

What is antenna tracking? How many their kinds? Describe the working principle of
simultaneous lobing tracking svstem with necessary diagrams. [2-1+6]

Why the sateilite transponder is also called bent pipe? Sketch the simplified double

conversion wransponder for 14/12 GHz band and explain its eperation. [3-6]
Prove the following elevation angle (El) =quation' - [10]
Tan(El—0)=[(6.611 -Cos 0)/ Sin 0 ]

Where.
o =Cos " [Cos (Lsaz —Lzs) Cos( 1ss)]
L;.- = longitude of satellite
Ly = loncltude of Earth station

= latitude of Earth station

als 44 dBW 2
longitude and
ving dn“ﬂm 15 8 5 m: a'mts'n'.;«

.....

A GEO satellite located at 64” E longitudes with the saturated EIRP e
per given rooiprint 0 the Earth station (ES) which is IO\.ateu at 2.6
< R . S :

- L

U

qua
T E

d pcu ar ﬂu.\’

T Yy T i—
L

Write shorts notes | (Anv THREE

P

i’) TWTA

il Aperture antan na
i) Ionospheric scintiilation

iv) Digital speech inter polation

v) Maritime satellite communications
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. 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
this type of satellites. ‘ [4+4+3]

A satellite is orbiting on the circular orbit of 650 Km above the Earth surface and having
370 Kg while it is in its orbit. What would be the orbital period and the weight while on
the Earth surface? And find out the change in velocity if the altitude of the satellite
decreases to 550 Km. While the mass of the Earth (M) = 5.975 x 10** Kg and the gravity
constant (G) = 6.67 x 10" Nm%Kg?. [ 5+5+5 ]

What is antenna tracking? How many their kinds? Describe the working principle of
simultaneous lobing tracking system with necessary diagrams. [2+1+6]

Why the satellite transponder is also called bent pipe? Sketch the simplified double
conversion transponder for 14/12 GHz band and explain its operation. [3+6]

. Prove the following elevation angle (El) equation: [10]

Tan (El+ ¢ )=[(6.611 - Cos @)/ Sin ¢ ]
Where,

¢ =Cos K [Cos (Lsar —Lgs) Cos( lgs)]

Lsar = longitude of satellite

Lgs =longitude of Earth station

lgs = latitude of Earth station

A GEO satellite located at 64° E longitudes with the saturated EIRP equals 44 dBW as
per %iven footprint to the Earth station (ES) which is located at 82.6° E longitude and
26.8" N latitude having ES facilities as diameter of receiving antenna is 8.5 m; antenna
efficiency, 75%; system noise temperature is considered 320°K as well as if it is assumed
various atmospheric losses is 24dB. What would be the value of required power flux
density (PFD reqa’ ) for the satellite input? If input backoff (BO;) is generally 3 dB greater
than output backoff (BO,). Whereas the saturated power flux density (PFD) of satellite is
— 84.32 dBw/m’ given and the carrier power-to-noise density power ratio of ES is 74.8
dBHz for downlink data communication for C-band. (Boltmann's Constant, k = 1.381 X
1022 J/°K ) [147]

Write shorts notes (Any THREE): [3x4]
i) TWTA
il) Aperture antenna
iii) Jonospheric scintillation
iv) Digital speech interpolation
v) Maritime satellite communications
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v Candidates are required o give their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary. '

1. What is multiple access? How does TDMA work? Explain clearly with necessary
diagrams and list out the advent of TDMA system. [2+3+3]

Geostationary satellite "Thaicom 3" located at 78.5° E longitude circular orbit

operating in both C and Ku band. What would be the orbital period of it and look
angles for the Earth station (ES) which is located at 88.6° E longitude and 26.4° N
latitude. While the mass of the Earth (Mg) = 5.975 x 10** Kg and the gravity constant

(G)=6.67 x 10" Nm*Kg?, [4+8]

b

3. What is INTELSAT system and how does it form? Define the main characteristics of
satellite communication system and list at least eight applications of satellite
communications. [3+4+4]

4. A geostationary satellite located at 87.5° E longitude operating at extended C-band of
6775-6995 MHz uplink frequency and 4530-4770 MHz downlink frequency. As given
satellite transponder parameter details:

1) Saturated EIRP within EOC equals 36 dBW

ii) Figure of merit (G/T) = -5dB/°K

iii) Saturated power flux density (PFD) = -82 dBw/m”
iv) Input backoff (BOi) = Output backoff (BOo) + 3 dB
v) C/Np margin= 3 dB

An earth station (ES) having coordinates of 80.6° E and 28.6" N that located withio
satellite's footprint EOC. The ES communication facilities as antenna diameter ( (J ) is
2.4 m with 52 % antenna efficiency, system noise temperature ( T ) equals 280" and

- waveguide loss (Lwg ) is 1.2°dB considered. Find out the required power flux density {
PFDgeqa) for 2048 Kbps data transmission that can satisfy the downlink satellite
communication for the given ES? If the bit error rate (BER) 10 to 1077 for 2048 Kbps
is assumed. [ 10 ]

5. Find the following equation of slant range (R) [ 10]

R=/il+042(1-cosd). h

Where, .

his altitude of GEO satellite

cos  is the product of cos (longitude diffl) and cos (Jatitude

ditl).

6. Which types of antennas being used in satellite communications? Deline apeiture
antennma parameters with required sketches and formulas. fd+7]

7. Define the following terms (Any THREL): . [ 3]
a) Albedo '
b) PDMA
¢) Sun Interference
d) Peincare's Sphere

Y !",.'i Getbin Lor “ A *r,‘(),\,
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary figure is attached herewith.

Assume suitable data if necessary.

AN NSRS

fine a remote sensing. Describe the general remote sensing process with neat  3+7
and well labeled diagram. o

N2 ~Explain briefly about how ultraviolet, visible, Infrared and microwave region 7
\_-" are used for remote sensing process.
\j;/ﬁxplam different mechanisms of interaction of radiation from energy source 8
with the atmosphere in remote sensmg .
4 escribe the basics of airborne ah.d‘space borne sensing with examples. 5
\Vﬁm is a RADAR? Explain its applications. Derive maximum radar range 243+5
» equation.
Weanyﬁm remote-sensingapplication-by-highlighting-its applicatiens, - 10
merits and sensing technology.
\Mat is a Geographic Information System? Explain its benefits. 2+3
Mescﬁbe the major representing characteristics of remote sensing images, and
the general criterion of the image interpretation. Observe the attached image 34344
(Figure 1) and discuss it based on sensing principles and the elements of image
interpretation.
9/ Write short notes on: 3x5=15

‘ﬁ/ ‘Radiation - Target Interaction

vGeo-statnonary orbit
,\/Rcm'ote sensing of Himalayan region

*k*k




Figure 1. (a) (Left) (Bottom panel) An image projecting the orbital coverage over the globe
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 (a)-but for visible band.
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary figure is attached herewith.

Assume suitable data if necessary.

Define remote sensing and describe its advantages and classes in different aspects. [3+3+4]

Describe in brief about the electromagnetic spectrums that are used for remote' sensing process. 71

Explain in detail about the mechanisms of interaction of radlatuon from energy source with the

atmosphere in remote sensing. (8]
Describe the basics of passive and active remote sensing with examples, Explain briefly about visible
and infrared technique of passxve remote sensing. [5+5]
Derive an expression for maximum range of a radar system surtable for a point target. 5]
With a suitable example describe one of remote sensing applications and highlight its tedwnological-and
application merits. [10]
What is @ Geographic Information System? Briefly explain its benefits. [2+3]

Describe the major representing characteristics of remote sensing images, and the general ariterion of
the image interpretation. Observe the attached image and discuss it. {3+3+4]

Write short notes on: [3x5]
a. Radiation - Target Interaction
b. Geo-stationary orbit
¢. Remote sensing of Himalayan landscape: scopes and limitations

*k ko

Figure 1. A iliustration showing an observation geometry of a set of sensors (PR: precipitation radar,
TMI: TRMM microwave imager and VIRS: visible and infrared imager} onboard a satellite called
Tropical Rainfall Measuring Mission {TRMM). The satellite revolves along a non-sunsynchronous orbit at
the height of 350 km above the Earth surface. The inclination angle and the orbital period are 35° and
90 minutes, respectively.
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1. a) EXplain the working principle of continuous wave radar with the help of a block
diagram. Find the value of radiation factors if G, = 70 dB and Gp =90 dB. [5+1]
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 ﬁequency of 1000 MHz. Given 6 = 60°,
v = 300my/s. : [8+2]
2. a) What do you understand by parabolic reflector antenna? Explain the detection of
moving target in MTI radar by using 'A' scope. - [2+4]
b) What is the difference between tracking radar and search radar? Explain the
functioning of a delay-line 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
aircraft is 150m/s. Given, n = 8. - [2+6+2]
3. a) What are the types of radar modulator? Explain the functioning of magnetron with the
help of a diagram. Calculate the range of tracking radar when time taken by signal is
60us. [2+4+1]
b) What do you understand by receiver noise? Explam the workmg principle of Klystron
amplifier with the help of a diagram. Calculate the bandwidth of the radar receiver
generating thermal noise power of 8*107*W at a temperature of 290°K. _ [2+6+1]
4. a) Draw the radiation pattern of the parabolic reflector antenna. Name the types of
duplexers used in Radar. Explain the functioning of balanced mixer with the help of a
diagram. [1+1+6]
b) What do you understand by blind speed? Explam the basic types of radar CRT
display. Calculate the duty cycle and transmitted peak power of the surveillance radar ,
having PRF of 600 Hz, pulse width 0.8 ps and average power of 2kW. [2+3+3]
5. a) What is the difference between the primary and secondary radar. Explain the role of
- AFC in radar receiver with the help of a simple block diagram. Calculate the range
from secondary surveillance radar to aircraft when time taken by pulse is 80ps. [1+4+1]
b) What are the types of Air surveillance radar? Explain the working principle of ASR
and SSR with the help of block diagram. . [2+8]
6. Write short notes on: (any four) | [4x4]
a) PRF and PRT '
b) Radar resolution
¢) Radar application

d) Cassegrain antenna

e)

Doppler effect

* % %k
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1. a) Whatis the difference between PRF and PR 17 I)enve the simple raddr range equatxon
‘ and also gwe the physical sngmﬁcauces of that equation. . o [2+6+42]
b) Why do we need a duplexer? Calculate the relative velocity of the alrcraﬂ and the
frequency of the received echo for the radar is transmitting at 8.9 ‘GHz Given, *
6 =30°V =200 m/s. ] o [2+2+2]
2. a) What do you mean by blin(j speed? Explain the working principle of a CW radar with
the help of a block diagram and also list out some radar applications. o [245+2]
b) What is the basic purpose of delay-linc cancelers? Explain the. ‘butterﬂy effect and
also list out some CW radar applications. Calculate the radar range when the time
taken by the pulse to travel to the target and return is 30ps. [1+3+1+2]
3. a) What is MTI radar? Explain the workma pnnuple of MOPA wnlh the help of a blOLk
' diagram, . [1+8]
b) Explain the working principle of a line type modulator with the help of a schematic
‘ diagram. Find the blind speed of an aircraft for the radar is transmitting at 8.2 GHz.
Given, PRF = 5000 Hz, n = 8. [5+2)
4. a) What is tracking radar? Explain the functionin ¢ of a balanced mixer with the help of a
© diagran. » . . . [1+5]
'b) What do you understand by directive gain and power gain of the antenna? Explain the
. working principle of branch type duplexer with the help a diagram. Calculate the
distance from SSR to the A/C, when one way time taken by pulse to travel to the A/C
is 60ps. ’ [2+6+2]
5. a) What are the basic types of CRT dlsplays'7 E‘(plam working principle of Klystron
amplifier with the help of a diagram. [2+6]
b) What are the types of ATC radars? Explain the working principle of ASR and SSR
with the help ofdlagrams ‘ ‘ [2+6]
6. Write short notes on any four of the l,bllowdng: : [4x4]
a) Receiver Noise / 4
b) Fan Beam and Pencil Beam
c) Magnetron
d) AFC \ ’
e) Parabolic Reflector Antenna ' ,’

]
ke sk e : /

e Y i F o B e et -w{daww*’
. =)
1



.
s o2 |
‘
;
i
t
i

3
7

22G. TRIBHUVAN UNIVERSITY © [Exam. I Reulldl/BaLk Y
INSTITUTE OF ENGINEERING | Level [ BE | Full Marks |80 |
“Exa mmdtxon C()lhi ol Division | Programme BEX Pass Marks |32 ¢ .|

Sub/ecr - Radm Tedmology (/ /euzvc)

v Candidatcs are requuui to give thcn' answers in their own words as (ar as practicable.
v\ dttempt any Five questions. o ‘ :
v The figures in the margin indicate Full Mar s.
v

Assume, suitable d(lhl if necessary.

— - -

a) What is the difference between PREF and PRT? Derive the simple radar range equation
‘and also give (he physical significances of thal equatiqn. T - [2+06+2)
'b). . Why do we need a duplexer? Calculale the relative velocity of the aiveraft and the
Clrequency of the received echo for the radar is transmilting at 8.9 GHz. Given,
B =30°V =200 m/s. . \// | [2+2+2]
2. ), What'do you mean by blind speed? Explain the working principle of a CW radar with
o N RS I . , ale H SRS DA HRON V454
the help offa block diagram and also list out some radar applications. . (2--5+2]

D). What is the basic purpose of delay-line cancelers? Txplain the ‘butter(ly’ effect and
also list out some CW radar applications. Calculate the radar range when the time

taken by the pulse (o travel to t ht, target and return is 30ps / [1+3+]1+2]
Jooa) What is MTT radar? Explain the \w.kmw prineiple ol MOPA with the help ol a block
diagram, , ' {1+8]
b) Explain the warking principle of a line type modulator with the help ol a schematic
diagram. Find the blind speed of an aireraft for the radar is fransmitting at 8.2 GHz.
VT R [502 1
Given, PRE = 3000 Mz, n=8. {5+
4. a) Whatis tracking radar? Explain the lunmom v ol a balanced mixer with the helpofa
1 ¢ IR
diagran, ‘ [1+5]
b) What do vou understand by directive gain and power gain of the antenna? Explain the
vorking principle of branch type duplexer with the help a dingram. Caleulale the
distance from SR to the A/C, wh en one way mm taken by pulse to travel to the At
Yyt Y
is ()()ps; e \/ ‘ [_!()~_J
5. a) What are the basic tvpes of CRT displays? Uxplain working principle of Klystron
~ . Lt ,‘7-— N
o amplifier with the help of a diagram. [2-+6]
“b) What ave the tvpes ol ATC vadars? Explain the \wxi\m” principle of ASR and SSR
: pENE
with the help of dingrams. ' [2+6]
. . » . . ey P | I(.‘l!
6. Write short notes on any four ol the following: R

~a) Receiver Noise
by Tan Beam and Penctl Beam

¢) Magnetron

d) AFC

e)' Parabolic Rellector Antenna

B



32E TRIBHUV AN UNIVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BEX Pass Marks 32
2064 Poush Year/Part IV/II Time 3 hrs.
Subject: - Radar Technology (Elective)
v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.
V' The figures in the margin indicate Full Marks.
v’ Assume 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. , [1+6+2]
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. [1+8]
b) What is CW radar? 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. Given, 6 = 60°, V =400 m/s. [1+3+3]
3. a) What is the difference between a tracking radar and search radar? Explain the
- working principle of line type modulator with the help of a schematic diagram. [1+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. [2+4+3]
4. a) What do you understand by Cassegrain antenna? Explain the functioning of
magnetron with the help of a diagram. [2+4]
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. [2+6+2]
5. a) What do you understand by intensity-modulated 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. [4x4]
a) ‘Butterfly’ Effect
b) Blind Speed
¢) Antenna Gain
d) PRF and PRT
e) Doppler Effect

ok



45G TRIBHUVAN UNIVERSITY Exam. :
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEX Pass Marks | 32
2070 Bhadra Year/Part [IV/II Time 3 hrs.
Subject: - Broadcast Engineering (Elective IT) (EX76503)

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

v’ Attempt All questions.

v All questions carry equal marks.

v’ Assume suitable data if necessary.

1. a) Whatis a sound? What are its different characteristics? List and briefly explain them.

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

2. a) Draw the block diagram of a typical Radio Production studio. And explain the
equipments used for the purpose.

b) What is a remote broadcasting? List and explain briefly different Contribution links
normally used for Radio and TV Broadcasting.

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 block diagram of Cable TV distribution system. Label the signal level
required at different points on the distribution chain while carrying the signal up to the
subscriber’s premises.

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 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.

ok ¥



360 TRIBHUVAN UNIVERSITY | Exam.” Regular / Back ¢
INSTITUTE OF ENGINEERING Level. BE Full Marks | 80
Exammatlon .Control Division | Programme | BEX Pass Marks | 32
2069 Bhadra Year/Part |IV/II Time 3 hrs.

Subject: - Broadcast Engineering (EG785EX) (Elective 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.

SSASKS

[e—y
.

a) What is sound? List and briefly explain different characteristics of sound.

b) State the 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 illustrate how color video signal
is formed in it?

b) List the difference between NTSC, PAL and SECAM color TV systems deployed in
Analog TV transmission. ‘

. 3. a) Draw the neat block diagram of a TV Broadcast Air Chain. Describe each component
in the chain.

b) Describe different Tape formats and Tape machines that are used in the Radio and TV
industry.

4. a) What are sub carriers? Why are they used in FM and TV broadcasting?

b) Discuss briefly about the transmitter site facilities used in Radio broadcasting with a
neat block diagram.

5. a) Draw a neat block diagram of a Cable TV. distribution systems and describe briefly
labeling the required signal levels at each point in the distribution chain. -

b) What are- ground wave, sky wave and space wave propagation? Mention the
significance of each in Radio / TV transmission. :

6. a) Draw the block diagram of generation of a DVB signal at transmitter and its’
demodulation at the receiver side. And briefly explain it.

b) What is digital aud10‘7 What are the fundamental concepts that deﬁne digital audio?
*kk
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23Q TRIBHUVAN UNIVERSITY Exam. Back
INSTITUTE OF ENGINEERING Level BE Full Marks 80
Examination Control Division. | Programme | BEX Pass Marks |32
2069 Ashad : Year /Part  IV/] Time 3 hrs.
Subject: - Broadcast Engineering (Elective I) (EG735EX)
- Candidates are required to give thelr answers in their own words as far as practicable.
v’ Attempt any Five questions.
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. a) What do you understand by sound pressure level? Discuss the dlfferent properties of
© sound as relevant to Broadcasting. [2+6]
b) Derive the Wavelength, velocity and frequency of sound with their units. Also define
the sound spectrum level with mathematical formula. - [4+4] .
2. a) Draw a nice block diagram of TV production studio and elaborate the different
equipments used for the purpose. : _ [4+4] '
b) What do you mean by Digital Audio and Vldeo? List and bnvﬂy discuss the
fundamental characteristics that define Digital Audio and Video. [2+6]
3. a) Illustrate the Radio transmission facility with a clear block diagram. [4+4]
b) List the different frequency bands allocated for AM,/FM and TV broadcasting. [8]
4. a) Draw a neat block diagram of cable Headend system and explain the importance of
each block in the Headend. [4-+4]
b) What are the differenit Digital TV broadcasting standards? Discuss the features of
DVB system with a neat figure. [2+6]
5. a) Define ground wave, sky wave and space wave. Mention their importance in Radio
Broadcasting with associated propagation mechanism. [4+4]
b) What do you understand by Remote Broadcasting? Descnbe the equipment used in
Radio Remote production. - [2+6]
6. Write short notes on: (any four) ' . | [4x4]
a) HDTV (High Definition Television) | |
b) Composite and component video
c¢J Tape formats in Radio Broadcasting -
d) Online Radio Station
e) Cable Television

sk ok
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- Component and Composite Video signals
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23C TRIBHUVAN UNIVERSITY ' Exam. RPOJIar / Back o ﬁ 9
INSTITUTE OF ENGINEERING ~ {YLevel | B . Full Marks 80 i
Lxamination Control Bivision | Progiamne | o PasMads 2
2068 Baishakh i Year /Part  Time | 3 hrs.
- Subject: - Broadcast Engineering (Elective I).
v' Candidates are required to give theu' answers in their own words as far as practicable.
v Attempt any Five questions.
v' - All questions carry equal marks.
.Y Assume suitable data if necessary.
1. a. What is sound? What are its different characteristics? List and briefly explain
them. '
b. State the speed, frequency and wavelength relation in propagation of sound.
What do you understand by Spectrum level? State the unit. '
2. a. Draw the block diagram of a typical TV Production studlo And explain the
' equipments used for the purpose . A
. \/b_ What are différent tape formats used in Radio broadcastmg mdustry and )
TV industry? Describe in brief. -
3. a._What do you understand by FM transmission? Briefly mention about FM
emission masks and frequency spectrum used. /
b. Discuss briefly about the transmitter site facilities used in Radio broadcasting
with a neat block 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 aboutthe
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 bneﬂy "
' explain it.
b. What s digital audio? What are the fundamental concepts that define dlgltal
audio?
6. Write Short notes on (any Four):
a. HDTV v
b. Digital Radio Broadcasting Standards _
¢. STL links for Radio
- .d. -Online Radic Station caes



23C  TRIBHUVAN UNIVERSITY Exam. Rescular / Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEX Pass Marks | 32
2068 Baishakh Year/Part | IV/I Time - 3 hrs.

Subject. - Broadcast Engineering (Elective I)

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.

AN

=

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

b. State the speed, frequency and wavelength relation in propagation of sound.
Whatldo you _understand by Spectrum level? State the unit.

2. a. Draw the block diagram of a typical TV Production studio. And explain the
equipments used for the purpose.

b. What are different tape formats used in Radio broadcasting industry and
TV industry? Describe in brief.

3. a. What do you understand by FM transmission? Briefly mention about FM
emission masks and frequency spectrum used.

b. Discuss briefly about the transmitter site facilities used in Radio broadcasting
with a neat block 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):

HDTV -

Digital Radio Broadcasting Standards

STL links for Radio

Online Radio Station

Component and Composite Video signals- -
*kok
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INSTITUTE OF ENGINEERING © © [Tevel © |BE

.| Full'Marks | 80

Exammatmn Contrﬂ*ﬂlVISi’Oﬁ? Programme |‘BEX

2068 Bhadra  [Year/Part |IV/I_____ | Time | 3hs,

Subject. - Broadcast Engineering (Elective II)-

Candidates are fequircd 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.

SNENENRY

=

a. List the difference between NTSC; PAL and SECAM colour TV systems deployed
in Analogue TV transmission. -

b. Define and explain reflection, refraction, diffraction, diffusion and
superposition of sound waves with simple sketch.

2. a. Draw the neat block diagram of a TV Broadcast Air Chain. Describe
each component 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 briéfly 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 transmitter and its
demodulation at the receiver side. And briefly explain it.

b. What are ground wave, sky wave and space wave propagation? Mention the
significance of each in Radio/ TV transmission.

6. Write Short notes on (any Four):
a. HDTV and SDTV Video
b. IPTV |
“c. Contribution links for Radio
~d. Online Radio Station

e. Progressive and Interlaced Scanning
. skkok
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23R TRIBHUVAN UNIVERSITY

INSTITUTE CF ENGINEERING

Fxamination Control Division

2068 Chaitra

Exam .. Regular/Back
‘Level BE Full Marks 80
Programme BEX Pass Marks | 32
Year/Part IvV/1. Time 3los.

S ub]ect - Broadcast Engmeermg (Elective I)

ANANIANIAN

p—

Candldates are reqmred to give their answers in their own words as far as practlcable

Attempt any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Define sound and its fundamental characteristics. Discuss the properties of sound with

neat figure.

b) :What are the different Tape formats used in Television Broadcasting field? Discuss

briefly.

a) Describe the function of each equlpment used in Television Broadcast Air Cham

Support your answer with a neat figure.

b) What do you mean by FM transrmssmn? Briefly describe the Emission and mask

Ievel for FM with a figure.

a) ‘List the different equlpments used in Remote broadcasting for Television. What are

the salient features of these equipment used in the field?

b) Draw a block diagram of cable television distribution system and briefly describe the

signal flow through the chain.

ctandayds

a) What are the different Digital Radio Broadcasting stands used worldwide? Discuss
the feature of DAB system with a neat figure.

b) Draw a block diagram of the color camera used in television picture capturing. Why
do you think scanning is necessary for displaying TV picture in the receiver?

1) What is the difference between NTSC, PAL and SECAM television system? Support

your answer with comparatlve chart.

broadcasting.
Write short notes on: (any four)
a) Standard definition TV (SDTV)

‘b) Sampling rates for Digital Audio

¢) Scund Acoustics

Jd) IPTV

e) . Cable Headend

* k%

'b) List and discuss the propagation system used for MW SW and FM radio

(2+6]

4+4]

[4+4]

2+6)
[4+4]
[4+4]
[4+4]

[4+4]

. [4+4]

[4x4]



23F TRIBHUVAN UNIVERSITY Exam. Regular/Back

INSTITUTE OF ENGINEERING Level BE Full Marks

80

Examination Control Division | Programme | BEX Pass Marks

32

2067 Ashadh Year / Part IV/1 Time

3 hrs.

Subject: - Broadcast Engineering (Elective I)

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

v’ Attempt any Five questions.
v’ The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.

1. a. What is scanning? Briefly describe how the scanning occurs in TV cameras?

b. Define Luminance, Chrominance, Horizontal blanking interval & Vertical
~

/ blanking interval.
- 2. a. List the differences between NTSC, PAL and SECAM colour TV systems.

b. What is digital video? What are the characteristics that define different

video formats?
3. a. What is a studio? What are the salient features of a studio?

b. Draw the block diagram of a TV Broadcast Air Chain and briefly explain
the chain.
4. a. What do you understand by FM transmission? Briefly mention about FM

[2+6]

[472]

(8]

[2+6]

(2+6]

[4+4]

emission masks and frequency spectrum used. [4+4]

b. Discuss briefly about the transmitter site facilities used in Radio

broadcasting with a neat block diagram. (8]

N

5. a. Draw a neat block diagram of a Head End Installation at a cable station. [

b. Draw the block diagram of generation of a DAB signal at transmitter and

briefly explain it.

8]

[4+4]

6. Write Short Notes on any Four. [4*4]

a. SMPTE 292M

b. Digital Radio Broadcasting Systems
c. Tape formats in TV Studio

d. Propagation in AM Radio

e. DTH System

%k %k %k
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360 TRIBHUVAN UNIVERSITY Exam. Regular / Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEX Pass Marks | 32
2067 Mangsir Year /Part |IV/II Time 3 hrs.

Subject: - Broadcast Engineering (Elective I)

ANANENEN

—

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.

a)

b)

a)

b)

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, Diffusion 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:

1) 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. o

Name the different types 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 spectrum used.

What are subcarriers? Why are they used 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:

iy HDTV
ii) IPTV

skskek
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TRIBHUVAN UNIVERSITY

1 BE Full Marks

80

32

2071 Bhadra Year/Part ;| IV /Il Time

3 hrs.

Subject: - Optical Fiber Communication (Elective 1) (EX76501)

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

V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary. )

1. (a)

g

A multimode step index fiber with a core diameter of 80 um and a relative index difference
of 1.5% is operating at a wavelength of 0.85 um. If the core refractive index is 1.48.
Determine

i) The normalized frequency for the fiber

ii) The number of guided modes
With respect to attenuation window curve explain the nature of attenuation for different
operating wavelength in optical comniunication?

2. “Desciibe tie operation of EDFA (Eibiuri Doped Fiber Aniplifier) and~ explain the

3.

4.

S.

6.

significance of metastable level. What are the advantages and disadvantages of EDFA?

Derive the wave equation and its solution for a slab waveguide having dielectric slab of
refractive index n; embedded in a material having refractive index, n, Show it’s signification
with respect to normalized frequency, V.

What are the different types of misalignment losses associated with optical fiber joints? What
are the causes of insertion loss?

When an input to the optical fiber communication system with step index fiber is an impulse
response, explain how bandwidth of the system is affected by dispersion and how it can be

minimized.

The 10-90% rise times for possible components to be used in a D-IM analog optical fiber

link are specified below:
Source (LED) =10 ns ; Fiber cable: intermodal =9 ns km—1 ; Chromatic=

2 ns km—1 ; Detector (APD)= 3 ns. The desired link length without
repeaters is 5 km and the required optical bandwidth is 6 MHz.
Determine whether above combination of components gives an adequate temporal response.

(2+2)

&)

)

®

(4+3)

6

)

7. at are the performance & compatibility requirement for an optical detector? Explain the (3+4)

8.

basic operation principle of a p-n photodiode.

An optical fiber system is to operate at 622 Mbps over a distance of 65 km without repeaters.
Fiber with a loss of 0.23 dB/km and a dispersion of 5.5 ps/km is available in maximum
lengths of 1 km. The fusion splice loss is 0.035dB/splice and repair power margin is 5 dB. If
the receiver sensitivity is -28 dBm and the transmitter output power is +1dBm, determine the
maximum allowable attenuation which can be tolerated during installation. If a system
upgrade to operation at 1.2 Gbits/ sec is required, is the fiber link acceptable?

\y Explain the mechanism for the operation of LASER. What is the responsivity of an optical

10.

detector?
Write short notes on any three
a)” Phase velocity and Group velocity
\ Direct intensity Modulation
¢) Goos-Haenchen effect
d) SONET

*okk
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35F ° TRIBHUVAN UNIVERSITY ' Exam. ]
INSTITUTE OF ENGINEERING - - Levé:' ) BE Full Marks 80
Examination Control Division | Programme BEX,BCT  PassMarks 32
2071 Magh _ Year 'Part [ IV/1I . Time 3 hrs

- Subject: - Optlcal Fiber Corm‘nu; ‘icafion (Elecme II/ (EX7 6501 )

v Candldates are required to give- thCll‘ answers in their own words as far as practicable.
v’ Attempt All questiors. Y

v The figures in the margin indicate Full Mar arky

v’ Assume suitable data if necessary.

1 a- Explain different compohents of optical fiber communication system with block diagram and  2+2
’ Tist the advantapes 6fptical fiber comriiunicat’on:
b. What is Bending loss? Explain with mathemaucal expression how bending loss can be
reduced.

2a. Explain evanescent field. For a TE mode wav ;',propagation, derive the wave equation fora 3+
: Dielectric slab waveguide of infinite depth consisting of @ slab of dielectric material of width
‘d” of refractive index, 1), embedded in a material having refractive index, 1
h. A otep index multimode fiber with a numerica' aperture of 0.2 supports approximately 1000
modes at 850nin wavelength.
. 1. What 1s the diameter of its core.

ii. How many modes do the fiber supports at 1£50nm?

=]

3a. Expnam how numerical aperture of ﬁber dffoct the system bandw:dth when an impulse mput 6
is fed into the step index fiber with necessary dzrivation.

b.  Point out the limitations of ray theory. Compar‘e meridional rays and skew rays. 2+2
4a. . With neatb]ock diagram explain subcarrier in nsw modulation. 4
b. A 32*32 port multimode fiber transmissive sta * coupler has | mW of optical power launched 3
into a single input port. The average measured optical power at each output port is 14 uW.
Calculate the total loss incurred by the star coupler and the average msertmn loss through the

device.
4

Sa. Explain quantum well coricept used in LASER : ‘
b. A Fiber Bragg Grating (FBG) is developed within a fiber core ‘which has an effective

. refractive index of 1.46. Find the grating pori)d for it to reﬂect an optical. signal with a
wavelength of 1.55 ym. :

™

6 a. Explain the fusnon sphcmg procedure What are the problems assocxatcd with fusion 3+2
splicing?
b. An optical fiber has a core refractive index of l S. Two lengths of the fiber with smooth and 3
perpendicular (to the core axes) end faces are buited together. Assuming the fiber axes are
~perfectly ahgned, calculate the opticak loss in ¢ B at the joint (due to Fresnel reflection) when
there is-asmall air gap bctween the ﬁfber‘end faces. ‘



7 a.

What is the significance of the power ma.gin in a link budget analysis? .

Consider a LED.source of emitted power. | mW. Let the detector be a p-i-n diode with
receiver sensitivity of -30 dBm. The fiber being used is available in lengths of 2 km an‘d
attenuation of 2 dB/ km at an operating wavelength of 850nm. The source coupling loss is

~ 3dB, detector coupling loss is 1 dB, syster’n margin is 5dB and splice loss is 0.2 dB per

9 a.

splice. Calculate the maximum permissible § 1k length.
Explain with block diagram the optical amr lification approach. What are the advantages of
integrated optics over electronic circuits?

Expiain the optical detection principle of p-r. photodiode.

-A p—n photodiode has a quantum efficiency of 50% at a wavelength of 0.9 pm. Calculate:

(a) its responsivity at 0.9 um;

(b) the received optical power if the mean photocurrent is 107 A;

(c) the corresponding number of received phetbns at this wavelength.
t

Three clients traffic: STM-64 from SDH equipment, 10 Gbps from router and 1Gbps from
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 technology with necessary bl :k diagram. Assume the channel value having
channel spacing of 100 GHz. o
What are the different components of passi' e optical fiber network (PON)? Explain with
detail architecture.
% %k %

245

3+2
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1.(@) A multimode step index fiber with a core diameter of 80 pm and a relative index difference ~ (2+2)
of 1.5% is operating at a wavelength of 0.85 um. If the core refractive index is 1.48.
Determine - '
i) The normalized frequency for the fiber
ii) The number of guided modes
\9/W ith respect to attenuation windoW‘-‘. curve explain the nature of attenuation for different (5)
operating wavelength in optical communication? :

\I/. “Pestiibe the operation “of EDFA (Efbiii Dopéed Fiber Amiplifier) and” explai the  (8)
significance of metastable level. What are the advantages and disadvantages of EDFA?

3.. Derive the wave equation and its solution for a slab waveguide having dielectric slab of (8)
refractive index n; embedded in a material having refractive index, n, Show it’s signification
with respect to normalized frequency, V.

4.  What are the different types of misalignment losses associated with optical fiber joints? What (4+3)
are the causes of insertion loss?

5. When an input to the optical fiber communication system with step index fiber is an impulse  (6)
response, explain how bandwidth of the system is affected by dispersion and how it can be

minimized.

6. The 10-90% rise times for possible components to be used in a D-IM analog optical fiber .. (5)

link are specified below:
Source (LED) =10 ns ; Fiber cable: intermodal =9 ns km—1 ; Chromatic=

2 ns km—1 ; Detector (APD)= 3 ns. The desired link length without
repeaters is 5 km and the required optical bandwidth is 6 MHz.
Determine whether above combination of components gives an adequate temporal response.

\I/Nﬂat are the performance & compatibility requirement for an optical detecter? Explain the (3+4)
basic operation principle of a p-n photodiode.

8. An optical fiber system is to operate at 622 Mbps over a distance of 65 km without repeaters.  (8)
Fiber with a loss of 0.23 dB/km and a dispersion of 5.5 ps’km is available in maximum
lengths of | km. The fusion splice loss is 0.035dB/splice and repair power margin is 5 dB. If
the receiver sensitivity is -28 dBm and the transmitter output power is +1dBm, determine the
maximum allowable attenuation which can be tolerated during installation. If a system
upgrade to operation at 1.2 Gbits/ sec is required, is the fiber link acceptable?

\9// Explain the mechanism for the operation of LASER. What is the responsivity of an optical (5+2)

detector?
10. Write short notes on any three
\9/}’0“ ase velocity and Group velocity
. Direct intensity Modulation

¢) Goos-Haenchen effect
d) SONET

3*3)

* % ¥k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Six questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Explain different approaches of signal propagation in optical fiber.
b) Consider a fiber with a 25 ufn core radius, a core index 1 = 1.48 and A =0.01

i) If A= 1320nm, what is the value of V and how many modes propagate in fiber?
ii) What percent of the optical power flows in the cladding?

a) 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.

b) A LED operating at 850nm has a spectral width of 45nm. What is the pulse spreading
in ns’km due to material dispersion? What is the pulse spreading when a laser diode
having a 2-nm spectral width is used? Given dispersion coefficient = 80 ps/nm.km.

a) Why do we need optical joints? Describe various fiber joint technique and different

[6]
[2+2]

[4+5]

[4]

losses associated with fiber joints. [2+3+3]

b) 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.

a) Define Lasing action. Explaining the quantum well lasing concept, describe the
operating principle of vertical cavity surface emitting lasers (VCSEL).

b) Explain the photo detection principle. What are the performance and compatibility
requirements for an optical detector?

a) Explain the process of avalanche multiplication in avalanche photo diode.

b) The quantum efficiency of particular silicon APD is 80% for the detection of radiation

. at a wavelength of 0.9um. When the incident optical power is 0.5uW, the output

current from the device after avalanche gain is 11puA. Determine the multiplication
factor of the photodiode under these conditions.

a) Write short notes on WDM and SONET

b) A 622 Mbps optical transmission 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 types 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 maximum. 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?

Fiber Type | Total Dispersion | Attenuation | Maximum distance between splices

X 5 ps’/km 0.3 dB/ km 0.7 km

Y 7 ps’km 0.4 dB/ km 0.6 km

% sk %k

[5]
[4+5]

[3+3]
[5]

[4]
[4+4]

[12]
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[a—y

. a)

b)

Explain different approaches of signal propagation in optical fiber.
Consider a fiber with a 25 pfn core radius, a core index 1 = 1.48 and A =0.01

1) Ifa= 1320nm,v what is the value of V and how many modes propagate in fiber?

i) 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.

A LED operating at 850nm has a spectral width of 45Snm. What is the pulse spreading
in ns’km due to material dispersion? What is the pulse spreading when a laser diode
having a 2-nm spectral width is used? Given dispersion coefficient = 80 ps/nm.km.

Why do we need optical joints? Describe various fiber joint technique and different

[6]
[2+2]

[4+5]

[4]

losses associated with fiber joints. [2+3+3]

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.

Define Lasing action. Explaining the quantum well lasing concept, describe the
operating principle of vertical cavity surface emitting lasers (VCSEL).

Explain the photo detection principle. What are the performance and compatibility
requirements for an optical detector?

Explain the process of avalanche multiplication in avalanche photo diode.
The quantum efficiency of particular silicon APD is 8.0% for the detection of radiation

. at a wavelength of 0.9um. When the incident optical power is 0.5uW, the output

b)

current from the device after avalanche gain is 11pA. Determine the multiplication
factor of the photodiode under these conditions.

Write short notes on WDM and SONET

A 622 Mbps optical transmission 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 types 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 maximum. 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?

Fiber Type | Total Dispersion | Attenuation | Maximum distance between splices

X 5 ps’km 0.3 dB/ km 0.7 km

Y 7 ps’km 0.4 dB/ km 0.6 km

ok % %

[3]

[4+5]

[3+3]

[3]

[4]
[4+4]

[12]
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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 maximum core diameter for an optical fiber with A=1.6% and n1=1.48
: and so that it may be suitable for signal mode operation. Also calculate critical angle

-at core cladding interface. [Given: A=0.85um]

2.4 a) Find the cutoff wavelength for a step index fiber to exhibits single mode operation.
‘ When the core refractive index and radius are 1.46 and 4.4um respectively, with the
relative index difference being 0.25%7?

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 3% and an operating wavelength of 0.82um. Estimate the critical
radius of curvature at which large bending losses occur.

b) What is wavelength division multiplexing? Why is it needed in Optical fiber
Communication?

N

. a) Define splicing and briefly explain various techniques of splicing.
b) Explain the principle of operation of a optical fiber coupler. What are its types?

§5..a) What are the common properties of photodiodes? Explain the operating principle of
avalanche photodiodes.

b) Explain fiber drawing process in optical fiber.
. Eg{plajn SONET in optical fiber. List out the benefits of SDH system.

%k %k

N

.'l.“'/[g’,'

[6+2;

[4+4]

[6]

7}
(8]
[7]

81
[6]
[4+3]
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1. a) Describe ‘structure and types of opt1ca1 fiber. DISCUSS optical communication.
window. (4]
b) A graded index fiber has fiber core with parabolic refractive index profile with
diameter of 50 um, numerical aperture 0.2. Estimate the total number of guided
modes at operating wavelength of 1 pm. (8]

2. a)Explain different mechamsm of attenuatxon in ﬁbers How can we minimize them?
[6+2]

b) A certain optical fiber has an attenuation of 0.5dB/km at 1300 nm and 0.3dB/km

~ at 1550 nm. Suppose the following two optical signals are launched simultaneously

into the fiber: an optical power of 150 uW at 1300 nm and an optical power of 100

pW at 1550 nm. What are the power levels in pW of these two signals at 12 km

from the optical source? ' (41
3. a) Discuss requirements and types of fiber materials. Expfain with neat diagram fiber
drawing technique? [4+4]
b) Discuss the effects dispersion in optical fiber. Compare modal and chromatic
dispersion, . . (4]
4. a)Describe methods of splicing in fiber. What is Fresnel loss? [6+2]

b) Calculate the intrinsic connection losses for two single mode fiber from Samsung
Fiber Company caused by MFD mismatched. The fiber as given from the data sheet

has MFD 9.2+0.4 nm at 1550 nm. ' : (4]
5. a) What are optical coupler and switches. Describe with neat diagram Fused
Biconical Taper Technique (FBT). : [4+4]

b) Descrlbe photo detection principle using Avalanche Photo Diode (APD) [4]

6. a)Discuss different factor affecting power budget analysis of optic link. [4]
b) A local data link to be installed has the following requirement and charactensncs.
Maximum bit rate: 60 Mbps; Line Code: RZ format-
ii. Fiber type: 62.5/125 pm,; Installation length: 2 km
i. Operating A: 1300 nm; Rise time of light wave cqu1pment 4ns
iv. Laser diode spectral width :2nm
Will this fiber support the required bit rate? The fiber has Modal bandwidth of

180MHz.km and chromatic dispersion of 2.5ns/nm km. & _ [8]
7. Write short notes on {Any Two) ' [4x2]
a) Axial Vapour Deposition Method :
b) VCSEL
¢) PIN

d) Numerical Aperture
) dkokk -
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W

a) Explain some benefits of optical fiber communication. Why are the telecom
operators migrating from copper based access networks to fiber based access
networks? C [3+4]
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=1.00? [5]

a) Describe some factors that limit the repeater less transmission distance of the
optical fiber link. v (51
b) A multimode fiber has a core refractive index of 1.48, a relative refractive
index difference of 2.5% and an operating wavelength is 0.85um.Estimate the
critical radius of curvature at which large bending losses occurs. [5]

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 following requirement and
characteristics.

[ Maximum bit rate: 60 Mbps; Line Code: NRZ format

[ Fiber type: 62.5/125 um; Installation length: 2 km

[ Operating wavelength: 1300 nm; Rise time of light wave

equipment :4ns

[ Laser diode spectral width :2nm
Will this fiber support the required bit rate or not? The fiber has Modal bandwidth
of 180MHz.km and chromatic dispersion of 2.5ns/nm.km (7]

a) What are optical sources? Describer one of the most commonly used optical
source in the telecommunication networks. [1+4]



~

b) An optical fibre system is to operate at 622 MBits/sec over a distance of 65 km
without repeaters. Fibre with a loss of 0.25 dB/km and a dispersion of 5.5 ps/km

is available in maximum lengths of 1 km. The connector loss is 0.8 dB'and repair

power margin is 5 dB. If the receiver sensitivity is -28 dBm and the transmitter
output power is +1 dBm determine the maximum allowable attenuation per fusion
splice, which can be tolerated during installation. ' [7]

a) Describe the necessity of joints in optical fibers. Point out some joint losses
that prevail in the imperfect fiber joints. [2+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. [5]

a) Describe photo detection principle in Avalanche photo diode. Compare its
receiver sensitivity with PiN photo detector. [4+2]
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 short notes on (Any Two) [5x2]
1. Mode Field Diameter
1l. Fresnel Reflection loss in the fiber
1l. WDM networks



\\\
Back
TRIBHUVAN UNIVERSITY Exam. -
| 22DINSTITUTE OF ENGINEERING' | Level iix 1;:1815 1;1;:8 2
rinati ivision | Programme
jon Control Division \ .
ExamlnztOGSV Baishakh . Year/Part |IV/I Time 3 hrs

Subject: - Optical Fiber Communication (Elective)

v Candidaieé are required to give their answers in their own words as far ?.s practlc"able.»
v Attempt All questions.

V' The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

!\)

.a) Explain some benefits of optical fiber communication. Why are the telecom
operators migrating from copper based access networks to fiber based access
networks? : - [3+4]

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=1.00? [5]

a) Describe some factors that limit the repeater less transmission distance of the
optical fiber link. ' . [5]
b) A multimode fiber has a core refractive index of 1.48, a relative refractive
index difference of 2.5% and an operating wavelength is 0.85um.Estimate the
critical radius of curvature at which large bending losses occurs. [S]

~ 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 following requirement and
characteristics.
[ Maximum bit rate: 60 Mbps; Line Code: NRZ format.
[ Fiber type: 62.5/125 pm; Installation length: 2 km
[ 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 180MHz.km and chromatic dispersion of 2.5ns/nm.km [7]

a) What are optical sources? Describer one of the most commonly used optical
source in the telecommunication networks. : [1+4]



s,

6.

7.

b) An optical fibre system is to operate at 622 MBits/sec over a distance of 65 km
without repeaters. Fibre with a loss of 0.25 dB/km and a dispersion of 5.5 ps/km

" is available in' maximum lengths of 1 km. The connector loss is 0.8 dB-and repair

pbwer margin is 5 dB. If the receiver sensitivity is -28 dBm and the transmitter
‘output power is +1 dBm determine the maximum allowable attenuation per fusion
splice, which can be tolerated during installation. , - [7]

a) Describe t:e necessity of joints in optical fibers. Point out some joint losses

v that prevail in the imperfect fiber joints. [2+5]
. b) In a mechanical Jomt 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. . , ' [51

a) Describe photo detection principle in Avalanche photo diode. Compare its
receiver sensitivity with PiN photo detector. [4+2]
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 short notes on (Any Two) [5x2]
i. . Mode Field Diameter |
L. Fresnel Reflection loss in the fiber ‘

11l. WDM networks
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. a) Describe the advantages of Optical Fiber Communication system Tlustrate some factors
that degrade the signal quality in optical fiber communication. ‘ 8Y3+tS
b) A step-index fiber has a 25-um core radius, a core index of 1.47, and a claddmg index o
1.45. For each of the wavelengths 1320 nm, and 1550 nm, what are the normalized
frequency parameter V, and the percentage of the optical power flowing in the cladding? [5]

2. a)What matenals are used to manufacture the optlcal fibers? Describe Manufacturing process
of optical fiber. [2+6]
b) A continuous 15 km-long optical fiber link has a loss of 1.2 dB/km. (a) What is the
minimum optical power level that musi be launched into the fiber to maintain an optical
power level of 0.32 pW at the receiving end? (b) What is the requlred input power if the
fiber has a loss of 2.3 dB/km? ( [5] .

3. a) What is stimulated emission radiation? Describe the working principle of Distributed

Feedback Laser Diode. Why do the 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 width of the gain curve is 10
nm. : I [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 nm. The fiber core has the refractive index of
1.47. : o (51

' 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 km. 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 average 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 turn decide whether
+ fibre type A or B should be used and why. State clearly any assumptions made.  [2+16]



.| Fibre type Total Attenuation AttenuationStandar
| dispersion ' d Deviation
A 7 ps’km 0.36 dB/km 0.05 dB/km
B 9.5 ps/km 0.33 dB/km 0.04 dB/km
o Table 1
| Joint Type Average attenuation Attenuation

Standard deviation

Fusion splice

0.03dB

0.012dB

'| Connector

0.25dB

0.04dB .

6. Write short notes on (Any Two)

Table 2

a) Optical Fiber Network Topology

b) WDM
¢) ATM

[2%3]

....................

]
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a) Describe the major causes of attenuation in optical fiber. Illustrate: the trémsparent
windows in optical fiber with major peak transparent wavelength'in fiber. - [6+2]
b) Determine the cutoff wavelength for a step index fiber to exhibit single mode operaﬁon
when the core refractive index and radius are 1.46 and 4.5 pm, respecnvely with the
relative refractive index difference being 0. 25% Lo - [5]-

a) Define dispersion of optical signal in fiber. Compare and contrast between rnodai and
chromatic dispersion of signal in optical fiber. | ‘ " [3+45]

b) A multimode fiber has a core refractive index of 1 48 a relative refractive index
difference of 2.5% and an operating wavelength is 0.85pm. Estunate the critical radius of
curvature at which large bending losses occurs. ‘ ‘ [5]

a) What are the single mode lasers and multimode lasers" Describe the operating principle
of vertical cavity surface emitting lasers (VCSEL). Point out its advantages. [2+5+1]
b) When 3x10" photon reach with a wavelength of 0.85 ym' are incident on a photodibde,
on average 1.4x10'" electrons are collected at the terminals of the device. Determine the
quantum efficiency and the responsivity of the photodiode at this wavelength. [5]

a) What is responsivity of optical' detector? Describe the photo detection prixiciples using
PiN photo diode. . : - [2+€6)

b) What power will be radiated by an LED in pW and dBm if its quantum efﬁcnency is 3%
and peak wavelength is 850nm'7 Assume forward current [= 40mA. (5]

L




) o

5. Point out the dispersion pefalty calc‘ul‘atioh in Power budget analysis. A 622 Mb/s optical
transmission system is to operate at a wavelength of 1550 nm over an unrepeatered

distance of 45 km. The transmitter available has a minimum coupled output power of +2

dBm, while the receiver has a worst case sensitivity of -28 dBm.

Two types of fibre with different spec1ﬁcat10ns are available as shown i in Table 1 below.

Two connectors are to be used in the system with a loss of 0.4 dB each, while the splice

loss for both fibre types is 0.05 dB maxxmum, Calculate the dispersion penalty assocxated ol

with the use of each fibre. Prepare a power budget for each system and decide which fibre

"type should be used and why. [2+16]
Table 1
Fibre type | Total dispersion | Aftenuation Maximum  distance
e ) : | between splices
A DD pokm 0.25 dB/km 300 metres
B 10 ps/km 0.35 dB/km 600 metres
[2xs]

6. Write short notes on (Amy Two)
' a) Optical fiber joints
b) Optical fiber based access networks

c) SDH

.
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All questions carry equal marks.
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a)
b)

a)

b)

. a)

b)

a)
b)

a)

b)

Why VOR is preferred by the pilots over NDB for getting the azimuth 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 aré¢ its different Categories?

In your opinion what are the advantages of Secondary Radar (SSR) over Primary
Radar (ASR)? - '

What is GNSS? Explain briefly.
Why top loading of the antennas are necessary in case of NDB?

With a figure explain the difference between Magnetic Heading, Relative bearing and
magnetic bearing.
Explain briefly the difference between a conventional VOR and Doppler VOR.
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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.

Explain the role of “Ground Radials” in NDB antenna system.
The accuracy of a DVOR is far better than that of a CVOR. What are the major

. contributing factors in a DVOR for its better performance?

What is the “Gaussian Pulse”? Why such a pulse is exclusively used in DME as the
modulating signal for generating interrogation and Reply RF pulses?

Why is the DME immune to short-distance echoes? How are they effectively eliminated
by the DME receiver?

Define the “Capture Effect”? How is this principle utilized while installing a Glide Path at
an airport with obstructions on the foreground?

Explain the reason why the transmitter power in the Secondary Surveillance Radar (SSR)
is far lower compared to Primary Surveillance Rader (PSR)? What are Modes A and C in
SSR? '

Describe the principle of operation of the Goble Positioning System (GPS) and the
technique used by the Aircraft for getting accurate measurements.
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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.

" Explain.why Non Directional Beacon (N DB) transmrttrng antennas are so: ‘large
- compared to those for VHFE/UHF bands, yet they are so very inefficient? What-is
the role of. tumng coil and ground radials in MW/LW. antennas’7

' How 30Hz Reference and Varrable Srgna|s are generated in aConventronal VOR
. (CVOR)? Why DVOR is preferred more than CVOR, grve your reasonrng

While setectmg number of antennas for the outer~rrng ina DVOR manufacturers '

mostly chose-45 to 52 “Alford Loop” type antenna only Descnbe what has

. necessrtated to the above.

‘What are the "Lock" and “Track” modes in a DME? A DME ground transponder :
with a capacity of 2700 pulse pairs per second (pps) can handle up to 100 alrcraft
srmultaneously Explarn how itis possrble : o

Using vector dragram prove that DDM in a Localizer at any pornt other than the
centreline of the runway will be more than Zero B .

-

" ICAQO has recommended its member countrres to replace the Prlmary Radars as B
“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 reasoning.

What is the Global Navigation Satellite:System (GNSS)? While using GNSS as a. *

Landing Aid (in place of an ILS) Local Area Augmentatron System (LAAS)is .
generaMy used, why'? R .
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v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

V' The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Describe the types of antenna used in NDB. Discuss in detail about factor affecting NDB antenna Wiﬂls.,.g
suitable examples. 16+8]

2. What are the major advantages of DVOR over CVOR? Discuss the principal of operation of DVOR with
suitable diagrams. , [6+8]

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 limitation 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? [7+7]

6. Modulation index vary when aircraft moves away from the center line or angle of approach. Discuss with
necessary diagrams (14]
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Candidates are required to give their answers in thelr own words as far as practicable.
Attempt any Five questions.

All questions carry equal marks.

Assume suitable data if necessary.

AN N NN

1. Define the properties of the “Loop Antenna” and its importance in direction
finding in NDB. How 180° 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 nominal 5A size?

3. What are the Locking and Searching modes in a DME? A DME ground station
works on “first come first served” basis. Expiain how each individual aircraft
recognizes that particular replies only belong to it.

. If the foreground area at an airport is hilly énd sloping upwards, can we
install an ILS at this airport? If yes, then which type of ILS would be more

appropriate and why?

_N

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 based- Communication, Navigation
and Surveillance.
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Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
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1. Describe briefly to the following:

(a) Use of Capture Effectin ILS

(b) Geostationary Orbit of a Satellite
(c) Slot Antenna and its properties
(d) TCAS '

2. Why “Top Loading” is 6ommon in LW/MW transmitting antenna? '.
Dascribe the effects of top leading in overall performance of the
NDB fransmission.

3. Describe various methods being used for switching the sideband signals.in a
Doppler VOR? Why is the single sideband switching not preferred?

4. Analyze various factors affecting Minimum and Maximum range and
display in a Primary Radar.

5. Why “Receiver Dead Time” is required in a DME Transponder? Describe
in detail its importance in DME Ground Station Performance.

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

{20]

[15]
[15]
[5]

[15]
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v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

V' All questions carry equal marks.

v’ Assume suitable data if necessary.

1, Describe the different type of Communication systems used for ground to ground and Air

v’ to ground communication in aviation based air traffic management. (8]
\/ Describe different organizations involved in aviation field. Mention role of ICAOQ in civil
aviation. . [4+4]
\)./ Explain briefly how Air Traffic Control takes place in an international airport. (8]
' (}/ With a suitable block diagram explain the working principle of a Primary Surveillance
Radar. (8]
-\/ Why pilot does not prefer NDB as a primary navigational aid? Explain briefly. (8]

In your opinion what are the advantages of Secondary Radar (SSR) over Primary Radar

: ASR)? (8]
. Describe briefly how pilots find directional information using a DVOR. - [8]

" What should be the minimum receiver sensitivity of primary radar system to detect a
target at 60 NM from station while power meter shows 1.6 KW at operating frequency
2.7GHz. It is assumed antenna gain of radar is 48dB with waveguide loss of 6 dB?

Standard Echoing area = 15 m?, (8]

9 Whatare the major advantages of DVOR over CVOR? Discuss the principal of operation
of DVOR with suitable diagrams. [3+5]

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. (8]
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