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) Answer ALL Questions
[The ﬁgures in the righ t margin jndicate the full marks and correspor: ding
course outcomes. All portions of each question must be answered sequ-ntially.]
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L. [ a) | Implics the converse, inverse, and contrapositive of the following conditional

statement in English. ; i
__ | “Ifa printer senses that you are in a h”ﬁi_{h_cn it will inlcntmn_allmam itsel
b) | Represent the following statement using predicates and quantificrs.

“The product of any real number and any integer is i‘_r?a[ number.”
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2. [ @) | Apply the laws of logical equivalences to prove whether the following lo ical -

expression is logically equivalent or not.
“(pv-qVi-pa—-a)lVipAagl)l=p—a

3. |@ [In the 120 World Cup group stage, the following conditions ar: met. 1f | 5
Bangladesh beats Pakistan (P) and India beats Pakistan (Q), then Pakistan is Cco1
eliminated from the tournament (R). 1f Pakistan is eliminated (R) the group
standings are finalized (S). Once the standings are finalized (S), the 10ints table
implies that either Bangladesh qualifies for the semi-finals (T) or Ir /'a qualifies
(U). However, due to the specific Net Run Rate breakdown, i Bangladesh
qualifies (T), then India cannot qualify (=U). Bangladesh ha. successfully
defeated Pakistan (P). India has also defeated Palkistan (Q). The:efore, can we

logically conclude that India fails to qualify for the semi-finals (-U)?

Determine whether the above argument is valid or invalid.
If the argument is valid, prove the conclusion using apr opriate rules of

infe -ence.
If the argument is invalid, identify precisely where the reasc .’ng fails.

Let, A={1,2,3....,m}, B={1,2,3,....n}, prove whether [P(AXB)| = |P(A)XP(B)| 2
' CO2
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) | A university conducted a survey among 100 students to stud, their
participation in three extracurricular activities:
A: Students who participate in Sports
B: Students who participate in Music
C: Students who participate in Debate
The survey revealed the following information:
60 students participate in Sports.
55 students participate in Music.
50 students participate in Debate.
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i Doth Sports and Music.
i Sin =1 hoth Sports and Music,

30 students participate in both 5P¥ - :
25 students participate in both Mllt:_ll: T"‘(JJ gcmlc.
20 students participate in both Sports and Debate.

10 students participate in all three activities.

P . i LWO ac e
How many studenis participate in exactl activities? l

5. | @ | Illustrate the inverse of the following function, if it is invertible. Otherwise,
provide the reason why it is not.
fiX=Y
Domain (X) C“'dnmmn )

cO2

it cxists, Otherwise, provide the reason why it is not invertible.

&) | Explore the invertibility of the following function and determine its inverse, if
Ff:N - N with the rule f(x) = 5x +7




