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NB.:

1. Q.1 is compulsory
2. Attempt any three questions from the remaining.
3. Figures to the right i�dicate full marks.
4. Assume suitable data wherever necessary.

Attemptany three out of six sub questions.

Q1a) A student-feedback system groups teacher responses using the rule: (05MI)

Two responses x andy are "similar" if theyfall in the same satisfactionband

(e.g., 1-2 =Low, 3=Medium, 4-5=High).

i.Using definitionsof reflexive, symmetric, transitive, determine whether '"similarity" is an
equivalence relation.

i. Explain the classroom-level meaning ofeach property.
iii. Discuss how violating anyproperty affects Al-based feedback analytics and dashboard reports.

QlbA college bus attendance systemgivès "Boarded=Trug" when: (05M)
P: The student taps RFID card

Q: Bus mentormanuallyverifies student

R:The system logs boarding record

The transport officer rewrites: (PVQ)�R= (P� R) A(Q� R)
i. Prove the aboveusing logical equivalence laws step-by-step.
ii. Explain how this version ensures no boarding method is ignored, improves data

consistency, and reduces false absent"cases.

Q.l c) A programmingcontest has 240 participants and 12judging terminals.

1. Using Pigeonhole Principle, find theminimum number of contestants who must end up using
the same terminal.

i. Explain how this insight helps in contest scheduling, load balancing, and avoiding terminal
bottlenecks.

Q.1d) A Cybersecurity lab access is granted if:

P: Student has lab clearance

Q: Student has signed NDA
R: Student completed safety.briefing

Access expression: A= (P A)v(PAR)
i. Construct truth table forA
i.Identify combinations whereaccess is wrongly granted.

ii.Explain consequences for security, safety compliance, and audit records.

Q.l e) Students are assigned to specializationtracks based on the following rule:

Score in Coding >80 � Sofrware Track

Score in Networks>75 � Network Security

Score in Math > 85 � Data Science

(Priority: Data Science > Software > Network Security)
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Given sampledata (Coding,Networks,Math):

S1:(85, 60,70)
S2:(65,80,90)
S3: (82,78,88)
S4:(78, 76,60)

i. Map each student to a track.
ii. Check if the mapping is function / one-one / onto/many-one.ili. Explain how these propertiès impactbatch size planning,mentorallocation,and fairness.Q.2 a) Acampus event app records students who use three app sections: (08M)
. E:Event

AnnouncementsC: Clubs & Communities
R: Reels/Short videos

Surveydata:

����0�p.

Category Count

E
140

t�
R

120

E C 65
ENR
COR
Total Students 200

i, Using
inclusion-exclusion, computehow many students use all three sections.il. Find students whouse only. onesection.

iii. iii.Explain how this analysis helps appdevelopers andevent committees designtargeted notifications and UIimprovements

Q.2b) A university assigns raw marksto final grades using:

(07M)
Moderation function M(x)=x+5
Weightconversion W(x)� 0.4x
Compute the compositions:

i. W o M
ii. M o W iii. M• M iv. W W

Interpret each composition inthe grading context, and discuss which are academicallymeaningful and which may distort scores.
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0.3a) A Data Scienceprogramhasaprerequisite network am

N9YEEAB9S

XS89YEE4B4X889YFEE4B98X889YE

E4398X

889YEIM1: PythonBasics
among modules:

M2: DS Foundation
M3: Machine Learning

RSEE4898X889YEE4B98XYEE4B98X889YEE4B98XS89YEE41398XSN9YFF4B9N*

M4:Deep Learning
M5: Deployment

GivenrelationR=(1,2),(2,3),(3,4),4), (1,23,3).

BORX8SOYE9EX889YEF4B98X8oyaAB98XK89YEE4B98xYEEAB98XASO"

i.Apply Warshall's Algorithm to computetransitiveelosure.
ii. For each Mi, list all modu��s it can untock.

ii. Identify root modules and terminal modules

iv. Explain how this helpseurriculum plannegs maintainfvalidleau�ng

98X889Y

EE4B98X889Y

C9YEE4B98X8R9YHEE439N689YTE4B98x�Y
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Q.3 b) Data storage providers offer plansofsizes:,

S= {1 TB,2TB,DB,8TR16 TB)

Relation a |b(fdividesb

i. Draw theHassediagram.
ii. List alla,b) where a dividesb.

ii.Check whethers formslattice(meet& join for everý pair).

iv Eplain impact on degning �pgadeldowegrade rgsiumendationsandpl
combinations in th� storage app.

Q4a)AQR-basedtoken sysîem trangforns token'numberainto: (08M)

689YEF4898Y)

Tfa)-(ax)mod 7,ith a€f..6).

i. Construct maltiplic�t�ion table.S).
itFind mo�ular invetses of2,,S under mod 7.

Si.Determine if((..6),x$forms agroup.
iv. Coiment on whether thstoken transfornation ensures reversibility, forgery

pg�vention andpredict�ble validation.

Qb) A gtdent deppsits savings in a

Daily �ving:
S.accordilg

to: (07M)
4n

They want toverify S,is alyaysoddf�r all natur�l numbersn.

�/395

i Dplain themeaningforplannütg weklybudgets anid long-term savings.

i. Progethestatement usig matheniatical indcion.

Q.s a)Two lab surveillance nietworks are modelea asundireoted graphs: (08M)
Graph G1 (CamerasA,BCD):

198X889YEF4B98XS4B9*XNEOYEE

:E4898X8sOVEF4B9SXSS

KR9YEL4B%

B:A,DA: B,C

C:Ap
D:�C

sOYEE4B8XA

Graph G, (Cameras P

B98XSS9Y:

P:0,R
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i. Determine whether G and Gz are isomorphicii. If yes,provide the mapping.
ii. Explain how detecting isomorphic patternshelps inteusing sutveillanminimizing storage ofduplicate designs

Q.5 b)A student club records followers using recùrrenceWith,

xX8EE4B2XR89YSBONN9YEE

4B98XA89YEE

4B98X%89Y

EEAB98XSK9YEEA

Fo= 10 (core team)

s9sXK8YEE

osXSS9YEE4B9SXN89YEÉB98XB89YEE4898X

F-30(afterfirst promgtion)

i. Solvethe recurrence relation
ii. Describe growthpattern

(lihcar/expbnential).

4BX8s9ÝBEAB9SXS89YEE4B9889YEEAB98X

Commentwhether such-growth is realistic föracampuis club inlong
Q.6 a)The college uses modulo-6opergt�öns to rgtate lab batches:

Addition:ab=(ab)mod6 S89
Multiplica�ion: aQ'=(ax)mod

i. Check if(Z6D)is anabelian group.

AOYEEAsXN89YEH

ii. Check clósure, associativityaf(Zo, 8)iii.
Verify:distributive propertyofO over D.

iv. Concludewhethèr (Z,
0) forms a ring, anddiscus? whythismatters indesignigtimetable rofation logie

Q.6b) Arescarch çonferençe Venue isgiodeled ašgraphV(A,B,eÓ,E,F)Mithedges

.6RYEF4B98N889Y

E(AB,AG,BC, BD, �E, DE�DE, EF)

298X889YEAN9EK*89Y

EF4B98X889VEFABOsXS89YE:4B9%*9YER398xsytF

S9YE.E4B9xKS89YE4B9SX8K9YEE4398K889YEEAI398XAS�YE:L4bOs9YR

(07M)

i. Determine existence ofEuler Path,Euler Çiteuit, Ha�itonian Path, HamitonianCircuit.

98X

NK9YEEAB98XS89Y

LAB98X

889Y

EF459x

KSS9TEO9Rx

ii;Constructhem if they exist,
i. Explai what this means for planning visitor fow,inspetion rounds, and avoiding

vggoy

repeated walkíng paths

t:4B98X889YEE4B98X889YEt4BORXX39
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SX889YEE430N
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