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e Q.1is compulsory

2 Attempt any three questions from the remaining.
3. Figures to the right ipdicate full marks.

4. Assume suitable data wherever necessary.

Attempt any three out of six sub questions.
Q.1 a) A student-feedback system groups teacher responses using the rule: (05M)
Two responses x and y are “similar” if they fall in the same satisfaction band
(e.g., 1-2 = Low, 3 = Medium, 4-5 = High).
1. Using definitions of reflexive, symmetric, transitive, determine whether “similarity” is an
equivalence relation.

i. Explain the classroom-level meaning of each property.
iil. Discuss how violating any property affects Al-based feedback analytics and dashboard reports.

‘ Q.1 b A college bus attendance system gives “Boarded = True**when: (05M)
P: The student taps RFID card
Q: Bus mentor manually verifies student
R: The system logs boarding record
The transport officer rewrites: (P V Q)= R = (P-= R) A(Q - R)

1. Prove the above using logical equivalence laws step-by-step.

1. Explain how this version ensures no boarding method is ignored, improves data
consistency, and reduces false “absent” cases.

Q.1 ¢) A programming contest has 240 participants and 12 judging terminals.

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

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

Q.1 d) A Cybersecurity lab access is granted if: : (05M)
P: Student has lab clearance

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

Access expression: A= (P AQ)V (PAR)

1. Construct truth table for A
ii. Identify combinations where access is wrongly. granted.
111. Explain consequences for security, safety compliance, and audit records.

Q.1 ¢) Students are assigned to specialization tracks based on the following rule: (05M)
« Score in Coding > 80 — Software Track
e Score in Networks > 75 — Network Security
« Score in Math > 85 — Data Science
(Priority: Data Science > Software > Network Security)
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Q.2a)

Q.2b)
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Given sample data (Coding, Networks,

S1: (85, 60, 70)
$2: (65, 80, 90)
$3: (82, 78, 83)
S4: (78, 76, 60)

I Map each student to a track.

i Check'if the mapping is function / one-

. Explain how these Propertiés impact b
A campus event app .

* E: Event Announcg_mcnts
* C:Clubs & Communities
* R: Reels/ Short videos

records students who use

Math):

one / onta / many-one.
atch size planning; mentor allocation, and fairness.

(08M)

|| 255

Total Stua

t. Using inclusion—exclusion
S

it Find students who use only.one section,

11 1. Explain how this analysis helps a
targeted notifications and U] im

A university assigns raw marks to final grades using:

Moderation function - =M(x) =x+

ents|| < 200

, compute how man

y sm'dcnts use all three sections.

pp developers and event committees design
provements:-" :

(07M)
5

Weight conversion - W(x) =04x

Compute the compositions:
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Interpret each composition in-the grading
meaningful and which may distort scores.
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context, and discuss which are academically
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