Logic Marks: 60
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SOLUTION

Q.1 Simplified logical expression for the
following switching circuit is
(p)
"/
&)
o/

Correct option: (B)
The symbolic form of the given circuit is
(PV~p)Aq=TAq
=(q ...[Identity law]

...[Complement law]

Q.2 Letp : Boys are playing
q : Boys are happy
the equivalent form of compound
statement ~p V q is
Correct option: (A)
~ p : Boys are not playing
~p V q : Boys are not playing or they are happy.

Q3

If(p A~q) - (~p Vr)is afalse statement,
then respective truth values of p, q and r are
Correct option: (A)

Since(pA~q) - (~pVr)=F
=>pA~q=Tand~pVr=F
=>p=T,~q=Tand~p=Fr=F
=>p=T,q=Fr=F

.. The truth values of p, q and r are T, F, F respectively.

Q.4 Negation of the statement ‘A is rich but
silly’ is
Correct option:(B)
Let p : Aisrich, q * Aris silly
~PAQ=~pV~q
Q.5 Negation of (~p - q) is
Correct option: (B)
Since ~(p ~ @) =p A ~q,
~(p > Q)=~pA~q
Q.6 The logical statement (p — q) A (@ — ~p) is
equivalent to
Correct option: (A)
(P~ aA(Q~~p)
=(~p Vg A(~qV~p) ...[Conditional law]

=(pP)V(@QA~q)
=(~p) VF ...[Complement law]

...[Distributive law]

Maths
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=~p ...[Identity law]

Q.7 Using quantifier the open sentence ‘x> > 0’
defined on N is converted into true
statement as
Correct option: (A)

Option [A] is the true statement, since square of

every natural number is positive.

Q.8 The statement “If x is not even then x is
not even”, is the converse of the statement
Correct option: (B)

Let p : x° is not even,

g : x is not.even

Converse of p — qisq — p

i.e., If x ismot’even then x? is not even

Q.9 The dual of the statement pattern, “Tirupati
is not in Andhra Pradesh and /2 is not a

rational number” is

Correct option: (B)
The dual of the statement is obtained by
interchanging “and” with “or” and “or” with
“and”.
The dual of the given statement is as follows:
Tirupati is not in Andhra Pradesh or \/5 isnot a

rational number.

Q.10 Negation of the statement : 3 + 6 > 8 and
2+3<6
Correct option: (C)
Letp:3+6>8,
q:2+3<6
The symbolic form of given statement is p A q.
~PAQ=~pV~q
ie,3+6<8o0r2+3>6
Q.11 Contrapositive of the statement
‘If two numbers are not equal, then their
squares are not equal’, is
Correct option: (C)
Let

q : squares of two numbers are not equal.

p : two numbers are not equal.



Given statement is p — q.
Contrapositive is ~q — ~p.
i.e., If squares of two numbers are equal, then the

numbers are equal.

Q.12 The logical expression [p A(Qq V)] V[~r A
~q A pl is equivalent to
Correct option: (D)

[pPA(@VTD)]VI[TA~gADP]

=[pA(@VDIVIpA(~qA-~1)] ...[Associative
law]

=[pA(@QVD]VIpA~(qVr)] ...[DeMorgan’s
law]

=pA[(qVvr)Vv~qvVvr)] ...[Distributive law]
=pAT ...[Complement law]

=p ...[Identity law]

Q.13 The converse of ‘If x is zero, then we
cannot divide by x’ is
Correct option: (A)
Let p : x is zero and
q : We cannot divide by x
Symbolic formisp - q
The converse of p - qisq — p

i.e., If we cannot divide by x, then x is zero.

Q.14 The negation of the statement: “Getting
above 95% marks is necessary condition for
Hema to get admission in good college” is
Correct option: (B)

p: Hema gets admission in good college.

q: Hema gets above 95% marks:

.. Statement isp — q

~P-a@=pA~q

Q.15 If p: Seema is fat.
q : She is happy;
then the logical equivalent statement of
‘If Seema is fat, then she is happy’ is
Correct option: (B)

Given statement isp — q

We know thatp - q=~p V q

Required equivalent statement is “Seema is not
fat or she is happy”

Q.16 The statement patternp A (~p A q) is
Correct option: (B)

pPA(~pPAQ)
=( A~p)Aq ...[Associative law]
=FAq ...[Complement law]
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=F ...[Identity law]
" p A (~p A q)is a contradiction.
Q.17 The statement pattern (p A q) A [~r V (p

A )] V (~p A q) is equivalent to
Correct option: (D)

{PAQ ATV (PAQLV(~PAQ)
=(pAqV(*pAQq) ...[Absorbtionlaw]
=(PV~p)Agq
=T A q ...[Complement law]

...|Distributive law]

=q ...[Identity law]
Q.18

~(p < q) is equivalent to
Correct option: (A)

We know that,
peq=(P~-q9A(Q-~-p
Lo @=~(pg) A(g > p)l

=~(p - QV-~(q-p) ..[By
Demorgan’s Law]
=A@ Vv(@Ar~p) ..["~(P~-09

=p A ~q]
Q.19.. The inverse of the proposition (p A ~q)
S ris
Correct option: (B)
The inverse of p — qis~p - ~q
. The inverse of (p A ~q) —» ris~(p A ~q) - ~r
=[pV~(~q] - ~r
=(pVaq ~-~r
Q.20 The negationof p V (~q A ~p)is
Correct option: (A)
~lpV(~qA~p)]
=~pA~(~qA~p)
~pA[~(~q)V~(¥p)]

...[De Morgan’s law]

=~pA(qQVp)

=(~pAq)V(~pAp) ..[Distributivelaw]
=(~pAq)VF ...[Complement law]
=~pA¢ ...[Identity law]

Q.21 The only quantified statement among the
following which is false, is
Correct option: (B)

The statement “For every prime number «, Ve is

rational number” is false because square root of

every prime number is irrational.

Q.22 Which of the following is an incorrect
statement in logic ?

Correct option: (B)



‘Incorrect statement’ means a statement in logic
with truth value false.

Options [A] and [C] are not statements in logic.
Option [D] has truth value True.

Option [B] is a statement in logic with truth value

false.

Q.23 Assuming the first part of each statement as
p, second as q and the third as r, the
statement ‘If A, B, C are three distinct
points, then either they are collinear or they
form a triangle’ in symbolic form is
Correct option: (C)

p: A, B,C, are distinct points

q: Points are collinear

r: Points form a triangle

.. p implies (qorr),i.e.,p - (Q V1)

Q.24 Leta:~(p A~r)V (~qVs)and
b:(pVs) < (qAr).

If the truth values of p and q are true
and that of r and s are false, then the
truth values of a and b are respectively.

Correct option: (A)

a:~p A~1)V(~q
V s)

=~(T A ~F) V (~T V
F)

=~«(TAT)V (FVF)
=~TVF

=FVF

=F

b:(pVs)~(qAT)

=(TVF) - (TAF)

=T F
=F

Q.25 The expression[(p A~q) VqlV (~p A Qq)
is equivalent to
Correct option: (A)
[pA~@)ValVv(~pAQ
=[PV A(qVgV(pAq)

[Distributive law]
=[PV ATIV(~pAQ)

[Complement law]
=pV@V(pAQ
=[pV(CpAQIVIgV(~pAQq)]

[Distributive law]
=[pVv~p)APVQIVIgV(qA-~p)]

[Distributive law]
=pVQVI(Q
=pVvVgq

...[Identity law]

...[Absorption law]

...[Idempotent law]
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Q.26 Truthvaluesof p — risFandp < qis
F.
Then the truth valuesof (~pV q) - (p V
~q) and (p A ~q) ~ (~p A q) are
respectively
Correct option: (A)
Truth values of p » risFandp < qisF
“ p=T,q=Fr=F
(pvg~-(pV-~q
=(~TVF) - (Tv~F
=(FVE) - (TvT
=F->T
=T
(PA~q ~ (~pAQ)
=(TA~F) - (~TAF)
=(TAT) - (FENE)
=T > F
=F

Q.27 The proposition (p -~ ~p) A (~p — p)isa
Correct option: (B)
(B~ ~p)A (P~ D)

sCpV~p) AP VD] ...[VP > q=~pV
q]
=(pV~p)A(VD) ..[" ~(p)=p]
=~pAp ...[Idempotent law]
=F ...[Complement law]
“ (p » ~p) A (~p — p)is a contradiction.
Q.28

The negation of ‘For every natural number
X, X+5>4is

Correct option: (D)
Given statement is ‘Vx € N, x + 5> 4’
S~[VxeN, x+5>4]
=3 x e N,suchthatx+5<4

i.e., there exists a natural number x, for which x + 5 <
4

Q.29  The negation of the statement: “Getting
above 95% marks is necessary condition for
Hema to get admission in good college” is
Correct option: (B)

p: Hema gets admission in good college.

q: Hema gets above 95% marks.



. Statement isp — q
~P-9=pA~q
Q.30 The Boolean Expression (p A ~q) V q V (~p

A q) is equivalent to:

Correct option: (B)
PA~QVqV(pAQ)
=[pvgA(qVQlV(~pAQ) ...[Distributive
law]
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=[(pVqQAT]V(~pAQq)
law]

=(pvqgQVv(pArQ
=(pvqV~p)A(pVqVQq
=(TvgAa(Vva

law]

=TA(pVQ

=pVgq

...[Complement

...[Identity law]

...[Idempotent



