Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 21CDs1
Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Object Oriented Modelling and Design
Time: 3 hrs. - Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. With a suitable UML notations, explain N-ary associations and also explain how to promote
an N-ary associations. (07 Marks)
b. What is multiple inheritance? With an example, explain the kinds of multiple inheritance.
(07 Marks)
Cc. What are constraints? With a suitable UML notations, explain constraints on objects,
generalization sets and links. (06 Marks)
: OR
2 a. Whatis an event? With a suitable UML notations, explain different kinds of events.
5 ; (08 Marks)
b. What is one shot state diagram? Write a one shot state diagram for chess game along with
entry and exit points. (06 Marks)
c. What is an activity effect? Explain do activities, entry and exit activities with suitable
notations and examples. : (06 Marks)
Module-2
3 a. Mention the steps involved in detailed object oriented requirements definition. (04 Marks)
b. Give the importance of use case diagram, with a relevant notations and example explain use
case diagram. Write the use case diagram for customer support system. (10 Marks)
c. With a suitable notations and examples, compare use case detailed descriptions with brief
descriptions. Vi L i (06 Marks)
OR :
4 a. With a suitable notations and examples, explain system sequence diagrams. Also mention
the advantages using system sequence diagram. (08 Marks)
b. Mention the importance of using state chart diagram. With an example of printer, explain
state chart diagram. (06 Marks)
¢. Mention and explain the rules for developing state chart. (06 Marks)
Module-3
5§ a. Explain the different stages of object oriented software development. (08 Marks)
b. Compare and contrast water fall development with iterative development. (08 Marks)
c.  Mention and explain the steps involved in preparing a problem statement. (04 Marks)
OR
6 a. What is domain analyses? Mention the stages involved in domain class model. Explain any
two stages in detail with respect to Automatic Teller Machine (ATM) case study. (08 Marks)
b. Mention and explain the stages involved in constructing a domain state model with the
example of ATM case study. (08 Marks)
c. Explain devising a system concept and elaborating a system concept. (04 Marks)
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Module-4
Mention the importance of use case realization. (04 Marks)
Explain designing the first cut sequence diagram for the look up item availability use case
and mention its guide lines. (08 Marks)
Describe the symbols of communication diagram. Write a communication diagram for look
up item availabilities. (08 Marks)
OR

Explain the following terms with suitable notations :
1) Design class notation ‘

ii) Fundamental design principles. (06 Marks)
Explain how to update the design class diagram. (06 Marks)
List and explain, the responsibilities of view layer classes, domain layer classes and data
access layer classes. (08 Marks)
Module-5
What is design pattem? Explain the essential elements of pattern. How do you describe
design patterns? (08 Marks)
Differentiate creational pattern, structural pattern and behavioural pattern. (04 Marks)
Explain how design pattern are used to solve design problems. (08 Marks)
OR
Explain how to use the design pattern. , : (07 Marks)
Give the consequences of prototype design pattern. (03 Marks)
What are structural pattern? Give the applicability, structure and participants involved in
proxy design pattern. ‘ {08 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 21CSS52
Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Computer Networks

Time: 3 hrs. | . Max Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full questzon from each module.
" Module-1
1 a. Define Computer Networks. Explain local area network in deta1l with a neat diagram. _
» (06 Marks)
b. Explain MAN with a neat labelled diagram. (06 Marks)
c. Listand explain design issues for layer. (08 Marks)
OR
2 a. Whatare guided transmission media? Explain twisted pair cable in detail. (06 Marks)
b. Explain TCP/IP reference model with a neat labelled diagram. (10 Marks)
c. Briefly dlSCUSS virtual private networks (04 Marks)
Module-l g,
3 a. List and explam any two data hnk Iayer design issues. (10 Marks)
b. A bit stream transmitted using standard CRC method The generator polynomlal is X+ 1.
1) What is actual bit string transmitted "
ii) Suppose 3" bit from the left is inverted. durmg transmission, how W111 receiver detect
this error? , (10 Marks)
4 a. Explain Go-Back-N protocol workings. (10 Marks)
b. Briefly explain static channel and dynamic channel allocation problem. (10 Marks)
- Module-3
5 a. Write an Dljkstra s algomthm to compute shortest path through graph. Explain with
example. (10 Marks)
b., ’Illiistrate working of OSPF and BGP. - (10 Marks)
6 a
(12 Marks)
b. Whatis pat;lgey:t; scheduling algorith‘f?ﬁ? Explain FIFO algorithm. (08 Marks)
; Module-4
7 a. Write a program for congestion control using leaky bucket algorithm. (10 Marks)
b. Briefly explain about transport service primitives. (10 Marks)
¢ OR
8 a. Withaneat labelled diagram, explain TCP segment structure. (10 Marks)
b. Explain TCP connection management with TCP connection management FSM diagram.
(10 Marks)
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Module-5 y @
Explain client/server and P-P architecture with a neat labelled diagram. (10 Marks)
Explain use and server interaction with a neat diag’rarp. (10 Marks)

OR
Explain persistant and non persistant http in (10 Marks)
Write notes on:
(1)  E-mail in the internet
(1) Distributed DNS architecture (10 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

21CS53

Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024

Database Management Systems

Time: 3 hrs. Max Marks: 100

Note: Answer any FIVE full questions, choostng ONE full questwn from each module.

“Module-1

1 a. Define DBMS. Explain all the“basic operations that can. be performed by DBMS on a

database.
b. Explain the different users of a database system.
c. Describe the 3-Schema Architecture.

. OR
2 a. Define the following terms:
i) Data model i) Schema iii) Insurance” ' iv) Canned transaction

b. Describe the structural constraints of a databaSe system with suitable example.
c. Explain all the E-R diagram notations.

‘ Mo dule-2
nstraints.

3 a Explam the four relational model'

(05 Marks)
(10 Marks)
(05 Marks)

(04 Marks)
(10 Marks)
(06 Marks)

(06 Marks)

b. Explain all the steps of Relational database d651gn usmg E R to relat10nal schema with a

suitable example.

(06 Marks)

c. Discuss the DIVISION operétlon of relational algebra Find the Quotlent for the followin g:

PNO
Bz = P2
PNO
Py
B3 = P2
Py

4 a. Explain the characterlstws ofa rela‘uonal model.

(08 Marks)

(06 Marks)

b. Explam all types of outer join operat1ons in relational algebra. Demonstrate the advantage of

outer join operation over the inner join operation.
c. Considering the following schema
Sailors (sid, sname, rating, age)
Boats (bid, bname, color)
Reserves (sid, bid,day)
Write a relational algebra queries for the following :
i) Find the names of sailors who have reserved boat#103.
i1) Find the names of sailors who have reserved a red boat.
iii) Find the.names of sailors who have reserved a red or green boat.

V) F md the names of sailors who have reserved all boats.
; 1 of2
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Module-3 iy
Explain the basic data types available for attributes in SQL (05 Marks)
Demonstrate the following constraints in SQL with suitable éxample:
i) NOTNULL i) Primary key iii) Foreign key _iv)Default v)Check. (10 Marks)

What are triggers? Explain with syntax and suitable example. (05 Marks)
OR '
Explain the basic definition of a cursor and its usage with the help of a su1table example.
(05 Marks)

What are Assertions? Assuming su1table company schema write an Assertion for the
condition. «
“The salary of an Employee must not be greater than the salary of the manager of the

department that the employee works for”. (05 Marks)
Referring to the below mentioned company schema. Write the SQL queries for the following:
Employee

| Fname | Lname | Mmlt
Department
| Dname | Dnumber L__gr Ssn [ Mgr start_date |
Department location. P
| Dnumber | Dlocati_oirﬂ' ™y

|,Ssn | Bdate | Addlessl Sex | Salary | SuperSsn|[Dno |

Project

| Pname | Pnumber [ Plocation | Dnum |

Work on:.

[Essn ~ | DNo [HRS ]«

Defendant g ..

| Essn | Dependentname | Sex | Bdate _j

1)  For each department_ retr1eve the department’ number the number of employees in the
department and thelr erage salary. ’

ii)  For each project on'which more than 2 employees work, retrieve the project number,
the project name and the number of employees who work on the project.

iii) For each project, retrieve the project number, the project name and the number of
employees from department no. 5. who work on that project.

iv) For each department that has more than 5 employees, retrieve the department number
and the number of its employees who are makmg more than $40,000 salary

V) (10 Marks)

Explam the types of update: anomalies with examples ‘ (05 Marks)
. ,Explam Armstrong’s rule: kof inference. . " (05 Marks)
4 What is the need for normahzatlon‘? Explam lNF 2NF and 3NF with examples. (10 Marks)
X (Y OR

Explain the mformal design guidelines of a database. (06 Marks)

What is equlvalence of sets of functional dependencies? Check whether the following sets of
F.D’s are equivalent or not.

FD;={A—-5B,B—=>C, AB—>D}

FD,={A—> B, B—>C A—>C,A—>D} (08 Marks)
Write an algorithm to ﬁnd the closure of functional dependency ‘F’. (06 Marks)
A MOdUle-S
Explain the desirable. propenies of a transaction. (06 Marks)
Explain with a neat diagram, the state transition diagram of a transaction. (06 Marks)
Explain two phase lockmg mechanism with suitable example. (08 Marks)
OR
Discuss on the database inconsistency problem. (10 Marks)
Explain Bmary locks and shared locks with algorithms. (10 Marks)
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USN 21CS54
Fifth Semester B.E. Degree Examirléiitibh, Dec.2023/Jan.2024
Artificial Intelligence and Machine Lealgning

Time: 3 hrs,

Note: Answer any FIVE full questzons, choosmg ONE full questton ﬁom each module.

, ‘Module 1
1 a. Identify the Turing test approach to provide a satrsfactory operational definition of
Intelligence. (04 Marks)
b. Make use of the state sp "'ce"of the vacuum world and define the components to solve this
problem. ‘ (06 Marks)
c. Illustrate the properties and the algorithm for Breadth-first search technique. (10 Marks)

OR
2 a. Explain the concepts of thinking rationally and acting rationally. (04 Marks)
b. Explain the tree search and graph search algorithms. (06 Marks)
¢ Explam problem solving agents alongwith the algonthrn and illustrate the incremental
formulation of 8- -Queens problem. (10 Marks)
Module-2 =
3 a. Identify the differences between supervised and unsupervrsed learning (04 Marks)
b. Explain the types of Big data. (06 Marks)
C.

Apply A” algorithm to find the best path ﬁom Arad to Bucharest [Refer Fig.Q3(c)].

A simplified road map of part of Romania.

366 Mehadia 241
0 Neamt 234
160 Oradea 380
242 Pitesti 100
161 Rimnicu Vilcea 193
176 Sibiu 253
77 Timisoara 329
151 Urziceni 80
226 Vaslui 199
244 Zerind 374

Values of hsr. p—straight-line distances to Bucharest.

Fig.Q3(c) (10 Marks)
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Explain the machine learning process model along with dl‘agram (06 Marks)

by both boys and girls. There are 50 boys and 50 glrls in the class and the registration of the
course is given in the table. Apply Chi-square test: and find out whether any differences exist
between boys and girls for course registration.. .

Table 4(b)

o

(06 Marks)

Apply the heuristic search algonthm on the given 8 puzzle problem to reach the goal state
from the given initial state.

Initial State Final State
11213 |1 |23
4.6/ 4|/5/86
715 817 |8

Fig.Qd(c) (08 Marks)

Moilule 3
Cons1der the training dataset of 4 instances shown i
algorlthrn to find the final hypothesas

.....

Table 5(a)

the table below. Apply Find-S

Excellent
Good
Good
Good

(08 Marks)

Explain why Instance based learners are! called lazy learners and compare instance based
learning and model based learning (06 Marks)
Explain the types of Regressmn rnethods with dlagramo (06 Marks)

OR

Consuier the student performance training datdset of 8 data instances in the below table.
‘,Based on the performance of a student, classify the test instance (6.1, 40, 5) to check
whether the student w1ll pass or fail in that course using KNN approach (K = 3).

Table 6(a)
CGPA | Assessment | Project Submitted | Result
92 [% 85 8 Pass
8 # 80 7 Pass
845 81 8 Pass
) 45 5 Fail
6.5 50 4 Fail
8.2 72 7 Pass
5.8 38 ] Fail
8.9 91 9 Pass
(12 Marks)
b. Explain v ion space and the candidate elimination algorithm explaining the algorithm
steps.ﬁ (08 Marks)
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Module-4 |
Explain the advantages and disadvantages of decismn\trees (06 Marks)
Explain validating and pruning of decision trees.. (06 Marks)
Explain Bayes optimal classifier and solve to find ‘whether a patient is dlagnosed as COVID
positive or COVID negative using the table given below. ¢

Tab»le 7(c)
P(hy/T) P(COVID positive) | P(COVID negative/h;)
0.3 ay V0 A
0.1 o 1 0
0.2 1 Wy 0
0.1 ” 1 0
(08 Marks)
OR .
Explain the procedure to construct a decision tree using ID3 algorithm. (06 Marks)
Explain Bayes theorem, Maximum A Posteriori (MAP) Hypothesis (hyap) and Maximum
Likelihood (ML) Hypothesis (hy). ; (06 Marks)
[lustrate the algonthm of Naive Bayes and explain the popular variants of Bayesian
013551ﬁer o : (08 Marks)
“Module-5 "4
Explain the different activation funcnons used in ANN... (06 Marks)
[lustrate the various types of Art1ﬁ01a1 Neural Networks (08 Marks)
[lustrate the applications and challenges of Clustermg algorithms. (06 Marks)
OR .
Explain the perceptron model and the algonthm (08 Marks)

Consider the followmg set of data given in the below table. Cluster it using K-means

(((((((((
rrrrrr

algorithm with the initial value of ob]ects 2 and 5 w1th the coordinate values (4, 6) and
(12,4) as mmal seeds.

! Table 10(b)

5: “““ X-coordinate | Y-coordinate
2 ¢ 4
;= 6
b6 8
10 4
12 4
(12 Marks)
ok ok ok ok ok
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

21RMIS6

Fifth Semester B.E. Degree Exammatlon: Dec.2023/Jan 2024

Research Methodology & Intellectual Property Rights

Time: 3 hrs. . Max. Marks: 100

Note: Answer any FIVE full questions, cii‘ooszi;hg ONE full question from each module.

Module-l
What is Engineering Research? What are the primary objectlves of conducting research in
engineering? (10 Marks)
What are the various types of engmeermg research? Explarn (10 Marks)
OR

Explain Fabrication, F'als‘iﬁcation and Plagiarism related to Engineering research. (10 Marks)
What ethical considerations and responsibilities should be taken into account when

determining authorship in Engineering research? (10 Marks)
; Module-2
How doﬁ«researchers distinguish between new and exrstmg knowledge during a literature
revrew‘7 ‘ ' (10 Marks)
How can researchers effectrvely use search engrnes to ﬁnd relevant literature in their fields?
| (10 Marks)
OR ~
What challenges do researchers cornmonly face when reading mathematical content or
algorithm? (10 Marks)
What is impact of Trtle and Keywords on Cltatrons‘? Explain Citation based knowledge flow.
: (10 Marks)
M.O_M
What is definition of Intellectual Property (IP)? In-what way does Intellectual Property
contribute to economic growth and cultural development in a society? (10 Marks)
Drscuss the history of Intellectual property in Indla (10 Marks)
OR
Explain the step by Sfep process of obtamrng a patent. From the initial idea to the grant of
the patent. (10 Marks)
What are the cornmonly used terms in the field of patenting and how do they contribute to
effective communication in this domam (10 Marks)
( Module-4
Explain the criteria that an original work must meet to quality for copyright protection.
(10 Marks)
Explain the process of copyrrght registration? What are the benefits for the copy right
holders? ¢ bt (10 Marks)
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OR y
Explain the process of Trademark registration. e (10 Marks)
Explain the classification system for trademarks and its role in categorizing different types
of marks. Ty (10 Marks)
Module-5 .
Explam the process of Industrial desxgn reg“lstratlon (10 Marks)

Industrial Design rights. (10 Marks)

OR
Which specific acts, laws and rules govern geographical mdlcatlons in India? Give some
examples of well known geo graphlcal indications registered in India. (10 Marks)
How would you describe: he overall ecosystem and sxgmﬁcance of geographical indications
in India? (10 Marks)

k 3k sk sk ok
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Quistion Paper Version : D

USN

Fifth Semester B.E./B.Tech. Degree Exammatlon, Dec.2023/Jan. 2024
Enwronmental Studles

Time: 1 hr.] - [Max. Marks: 50

INSTRUCTI(V)KNST\O THE CANDIDATES

1. Answer all the fifty questlons each question carries one mark

2. Use only Black ball pomt pen for writing / darkenmg the circles.

3. For each question, after selecting your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.

4. Darkening two circles for the same question makes the answer invalid.

5. Damagmg/overwrltmg, using whlteners on the OMR sheets are strictly

proh1b1ted

1  GIS uses the information from Wthh of the followmg sources
a) Non-Spatial Information'System
b) Spatial Information System
¢) Global Information System
d) Position Information System

2  ElAcanbe expan ed as
a) Environment and Industrial Act %..
b) Environmental and Impact A wities
c) Enwronmental Impact Assessi
d) Environmental Impact Actmty

3 ISO 14000 standards deals with N
b a) Pollution management "~ b) Risk management
¢) Environmental management d) None of these

4  Which of the foliowmg represents, Indla in ISO
a) PERDA - b) FSSAI" c) BIS d) BCCI

5  Which of the following is ihaying high population density
a) India b)-China ¢) USA d) Western Europe

6  Environment education is targeted to
a) General puth’“«“j ]
b) Professional s«,,c1a1 groups
c¢) Technical and Scientists
d) All of'the above

Ver-D -1 of4
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Discharge of municipal waste cause
a) Depletion of dissolved oxygen

b) Destroy aquatic life

c¢) Impair biological activity

d) All of the above

is are referred to a Earth’s lungs -
a) Forests b) Carbon cycle c) Water sources  d) Miner

Solid waste is best managed through b | ® .
a) Incineration b) Open dumpmg c) Sanitary landfill d) Composting

Love canal tragedy is attributed to

a) Soil pollution b) Hazar ¢) Air pollution .. d) None of these

Disaster management includes | .
a) Mitigation b) Reconstruction C) Rchablhtatlon d) All of these

What is the health cffccts of fluoride in drinking waster
a) Arthritis b) Diarrhea c) Anemia d) All of these

What is the permlss1ble range of pH for drnikmg water as per Indian standards
2) 69 ' b)6-85 ..7c)65-85 d)65-75

The infiltration of water into the subsurface is the
a) Influent b) Efﬂucnt c) Discharge : d) Recharge

Environmental (Protection Act) was cnacted in the year |
a) 1986 b).1992 19&4 d)1974

What is the full form of NGO
a) Non-Governmental Orgamzatlon
b) Non-Governance O rgamzatlons
¢) No- Governance Orgamzatlons

,,,,,,,

The primary cause of acid rain étrcund the world is

a) CFC b) 802 C) CO d) 03
Bhopal Gas Tragedy caused due to leakage of ..
a)'Methyl ISO Cyanate (MIC) “b) Sulphur dioxide

.¢) Mustered gas g  d) Methane

Deforestation can

a) Increase the rainfall

b) Increase soil fertility

¢) Introduce silt in the rlver
d) None of the above

The word Environmenjg 1s'derived from
a) Greek ~ b) French ¢) Spanish d) English

According to Biomedical Waste (Management and Handling) Rules 1998, waste should

not be stored beyond
a) 12 hours b) 48 hours ¢) 72 hours d) 96 hours
Ver-D —2 of 4
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Pyrolysis is an
a) Exothermic

process
b) Endothermic

Chloroflurocarbons are

a) Nontoxic b) Flammable

Which of the following is an air pollutant
a) Carbon dioxide b) Oxygen

Urbanization is

a) Local environmental issue
b) Nation environmental issue
c) Bothaand b

d) Not at all an issue

e

Earth day is held every year on |
a) June 5™ b) November 23™

The term hotspot was introduced by —
a) Norman Myere
¢) A.G. Transley

In an Ecosyste, the energy flow is always (-

a) Always unidirectional
b) Always ‘bidirectional
c) In any direction
d) Always down directional

Which of the following is considered as an alternate fuel

a) CNG b) Kerosene

Nuclear power plant in Karnataka is located at

a) Bhadravati b) Sandur

The main cause of A.démage to Taj Mahal is
a) Water pollution b) Soil pol‘lu‘tion

Reducing:the amount of futu
a) M1t1ggt10n

ne layer is at a height of
to 48m b) 19 to 480m

Vc)e;Nit,ro gen

b) Ge )-engineering

21CIVS7

c) Bothaand b d) Neither a and b

d) Odorous

c¢) Corrosive

d) Particulate matter

c) April 22f‘d' . d) January 26"
b) Jacob Von Verkul
d) Ernst Haeckel

c) C,oéiI ; d) Petrol
c) Raichur d) Kaiga
c) Acid rain d) Fog

mate change is called:

c) ’Adaptation d) None of these

above the Earth’s surface
== ¢) 19 to 48km

d) 190 to 480km

Which ministry is mamly responsible for research and development in renewable energy
sources such as. wmd power small hydro biogas and solar power

b) Agriculture and Famous welfare
¢) Ministry of new and Renewable energy
d) Health and Family welfare’

The OTEC is an energy technology that converts

a) Energy in large.fides of ocean to generate electricity

b) Energy in ocean waves to generate electricity

¢) Energy in ocean due to thermal gradient to generate electricity
d) Energy in the fast moving ocean currents to generate electricity

Ver-D —3 of 4
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In a Lake, phytoplankton grow in abundance in
a) Littoral zone b) Limnetic zone c) Profundal zone  d) Benthic region

The prescribed limits of noise in residential area during day isf )

a) 55dB b) 45dB ¢) 60dB d) 50dB

The maximum allowable concentration of fluorides in drinking water

a) 3mg/L b) 2mg/L ©) 2.5mg/L d) 1.5mg/L
The color code of plastic bag for disposing microbial laboratory culture waste

a) Red b) Black . c)Blue d) White

The hazardous pollutant released fro'ﬁ*is;battéries Is

a) Arsenic b) Cobalt ¢)Barum . d) Cadmium
Biodiversity is a measure of variation at the level

a) Genetic b) Species ¢) Ecosystem d) All of these
World Environment Dgy 1s celebrated on :

a) 5" May b 5™ June c). 18" June d) 16™ August
Mining means ;

a) To conserve minerals - b) To check pollution

¢) To extract minerals and ores d) None of these

Direct conversion of solar energy is attained by
a) Solar Photo volcanic system
b) Solar diesel hybrid system
¢) Solar thermal system . “*
d) Solar air heater

What % of its geographical area of a country should be under fkomrest cover
a) 23% ‘ b) 43% b, ® C)13% Apw  d)33%

Hazardous Waste Management Acf was enacted in India in the year
a) 1988 b) 1989 . c) 1990. d) 1991

tents is the case of e-waste?

Which of these following ¢l

a) Cadmium b) Beryllium  {s¢) Lead d) All of these
Remote sensing tﬂe’c‘ﬁhiq‘ues make use o?infﬁéyproperties of emitted, reflected or
diffracted by the sensed objects

a) Electric waves W b) Sound waves

¢) Electromagnetic waves d) Wind waves

The altitudinal distance of a geostationary satellite from the earth is about

a) 26,000km ‘ b)30,000km ¢) 36,000km d) 44,000km
Montreal protocol is relagéﬁd to the
a) Food security - . b) Global warming
¢) Sustainable development d) Ozone layer depletion
* %k ok ok %
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