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Mathematical Reasoning

Questionl

The compound statement (~(P A Q)) v ((~P) A Q) = ((~P) A (~Q)) is
equivalent to
[24-Jan-2023 Shift 1]

Options:

A. ((=P) v Q) A ((~Q) v P)
B.(~Q)vP

C.((~P) v Q) a(=Q)
D.(~P)vQ

Answer: A

Solution:

Solution:

Let r=(~(PAQ)V((~P)AQ), s=
((=P) A (~Q))

Option (A)~+({~P) v Q) A ((~Q)\P)

is equivalent to (not of only R)A ( not of only Q)
= ( Both P, Q) and (neither P.nor Q)

Question?2

Let p and q be two statements.
Then ~(p A (p= ~ q)) is equivalent to
[24-]Jan-2023 Shift 2]

Options:

A.p VAp A (~q))
B.p v ((~p) A q)
C.(~p)vgq
D.pvi(pnAq)
Answer: C

Solution:

Solution:
~(p A (p=~q))



(~pvp)A(~pVvaq)
(~pva)

Lo

Question3

The statement (p A (~q)) = (p = (~q)) is
[25-Jan-2023 Shift 1]

Options:

A. equivalent to (~p) v (~Qq)
B. a tautology

C. equivalenttop v q

D. a contradiction

Answer: B

Solution:

Solution:
(pA~q)-(p~ ~q)

~pvit=t

Question4

The statement (p A (~q)) = (p = (~q)) is
[25-Jan-2023 Shift 1]

Options:

A. equivalent to (~p) v (~q)
B. a tautology

C. equivalenttop v q

D. a contradiction

Answer: B

Solution:

Solution:

(pA~q) - (p=~q)
(~(pA~q) Vv(~pVv~q)
(~pvaqgvVv(~pvVv~q
~pvVvt=t



Questionb

Let A,V € {A, v} be such that (p - q) A (pVq) is a tautology. Then
[25-]Jan-2023 Shift 2]

Options:
ALA= AN V=V
B.A=v,V=n
C.A=vVv,V=v
D.A= A, V=A
Answer:-C

Solution:

Solution:

Given(p - q) A (pVq
Option A=A,V =
Option2. A= v, V= A
Option3 A=v,V=v
Hence, it is tautology.
Option4 A=A, V=N

)
v

Question6

If p, q and r are three propositions, then which of the following
combination of truth values of p, q and r makes the logical expression

{(pvq)a(~p) vr)} - ((~q) v r) false ?
[29-Jan-2023 Shift 1]

Options:
A.p=T,q=F, r=T
B.p=T,gq=T, r=F
C.p=F,q=T, r=F
D.p=T,g=F, r=F
Answer: C

Solution:

Solution:
Option(3) (pvg)A(~qVvr)—-(~p v r)will be False.




Question7

The statement B = ((~A) v B) is equivalent to :

[29-]Jan-2023 Shift 2]

Options:

A.B= (A= B)

B. A= (A« B)

C.A> ((~A)=>B)
D.B = ((~A) = B)
Answer: 0

Solution:

Solution:

A B ~A ~AdvEBE B=2(~A)VE)

I LB T i
T| K9 F F T
(M T | T T T
F| F | & T T

B=((~A) = B)

T il T
F T T
T T T
T F T




Questiond

Among the statements:

(S1) ((pvq)=r)e(p=r)

(S2) ((pvg)=r)e((p=r)Vv(q=r))
[30-Jan-2023 Shift 1]

Options:

A. Only ( S1) is a tautology

B. Neither (S1) nor (S2) is a tautology
C. Only ( S2) is a tautology

D. Both (S1) and (S2) are tautologies

Answer: B

Solution:

Solution:

S;=((lpvag =r)e(p=r)
S,=(pvg=re((p=1)V(qQ=r1))
S2 - not a tautology

Question9

Consider the following statements:

P : I have fever

Q : I will not take medicine

R : I will take rest

The statement "If I have fever, then I will take medicine and I will take
rest" is equivalent to:

[30-Jan-2023 Shift 2]

Options:
A. ((~P)v.~Q) n ((~P) v R)
B. ((=P) v ~Q) A ((~P) v ~R)
C.(PvQ)nA(~P)vR)
D.(Pv ~Q)A(PVv ~R)
Answer: A

Solution:

Solution:
P-(~QAR)



~Pv(~QAR)
(~Pv~Q)A(~PVR)

Questionl0

(S1)(p=q) Vv (p A (~q)) is a tautology
(S2)((~p) = (~q)) A ((~p) vg)isa
Contradiction. Then

[31-Jan-2023 Shift 1]

Options:

A. only (S2)is correct

B. both (S1) and (S2) are correct
C. both (S1) and (S2) are wrong
D. only (S1) is correct

Answer: D

Solution:

P qQ p=2>q ~g pA~g ((p=gV(PA~qg)

il F | F T
T F{F T 49 T
| T| T F | F T
F| F| T T | F T

({(~p) = (~gq)) A(~p)V q)

F bF \D T i
P | T F F
T | F'F T F
T {7 |7 T i

Questionll

The number of values of r € {p, q, ~p, ~q} for which
((p Aq)=(rvq)) aA((pAr)= q)is atautology, is:
[31-Jan-2023 Shift 2]



Options:
A. 3
B.2

C.1
D. 4

Answer: B

Solution:

(PAg)=(rva)a(pAar)=aq)
We know, p = q is equivalent to
~pVvq
(~pAq@Vv(crvag)A(~(par)vqag))
=(~pVv~qVvrvqg)A(=pVv~rvaq)
=2 (~pVrvt)Aa(~pv~rvqg)
2(t)A(~pvVv ~TrVQq)
For this to be tautology, (~p V. ~r v q) must be always true which follows forr = ~ p orr=q.

Questionl?2

The negation of the expression q v ((~q) A p) is equivalent to
[1-Feb-2023 Shift 1]

Options:

A. (~p) A (~q)
B.p A (~q)
C.(~p) v (~q)
D.(~p)vgq
Answer: A

Solution:

~(qvVv ((~q) A D))
~qA~((~q)ADp)
~qA(qQVv ~p)
(~gnq)Vv(~gA ~Dp)
(~q A ~p)

Questionl3

Which of the following statements is a tautology ?
[1-Feb-2023 Shift 2]

Options:

A.p = (pAp = )

B. (pAg) - (~(p) = q))
C.(pAP=q))~>~q
D. pV(pAg)



Answer: B

Solution:

Solution:
(i)p = (pAlp = q))
(~p)V(pA(~pVQ))
(~p)V(fV(pAq))
~ pV(pAq) = (~pVp)A(~pVQq)
= ~pVq
(ii) (pAq) » (~p > q)
~(pAgQ)V(p v q) =
{a,b,d}V{a b,c}=V
Tautology
(iiif) (pA(p » q))~ ~ q
~(pA(~pVaV ~q= ~ (pAQ)V.~q= ~pV ~(q
Not tantology
(iv) pV (pAq) = p
Not tautology.

q
t
}

Questionl4

Statement (P = Q) a (R = Q) is logically equivalent to:
[6-Apr-2023 shift 1]

Options:
A.(PVR)=Q
B.(P=R)V (Q=R)
C.(P>R) A (Q=R)
D.(PAR)=Q
Answer: A

Solution:

Solution:

(P=Q) A (R=Q)

We known that P=Q=~P v Q
= (~Pv.Q)A(~RVQ)

= (~PA~R)vQ

= ~((PVR)VvQ
=(PVR)=Q

Questionl5

Among the statements :

(S1) : (p=4q) Vv ((~p) A q) is a tautology
(S2) : (q=p)=((~p) A q) is a contradiction
[6-Apr-2023 shift 2]



Options:
A. only (S2) is True

B: only (S1) is True
C. neigher(S1) and (S2) is True
D. both (S1) and (S2) are True

Answer: C

Solution:
51

@=9 V(~p"9)

T T|F | F T T
T|F|F|F F T
Fl AN T | T T T
FIlF| T |oF T '
$2

(~p)"a @=p)Vv(~p"9

ol F | F s
TF‘T ‘F‘F ‘F
FIT|F % |9 T
FIE | T T | F T

Ans. Option 3



Questionl6

Negation of (p - q) » (q - p) is
[8-Apr-2023 shift 1]

Options:

A (=q)Ap

B.pv (~q)

C.(~p)vag

D.qg A (~p)

Answer: D

Solution:

Solution:
(p->q)->(g-Dp)
~[~p->aqnrq-p]
>p—>qA~q—Dp
=~PVqQAQA~p
=qA~Dp.

Questionl?7

The negation of (p A (~q)) v (~p) is equivalent to
[8-Apr-2023 shift 2]

Options:
A.p A (~q)

B.pA(qA(~p))
C.pvi(qv(~p))

D:pAqg
Answer: D

Solution:



Questionl8

The negation of the statement :

(pvq)a(qv(~r))is
[10-Apr-2023 shift 1]

Options:

A. ((=p)vr))A(~q)

B. ((~p) v(~q)) A (~1)
C. ((=p) v (~q)) v (~1)
D.(pvr)a (~q)
Answer: A

Solution:

q) A (g Vv (~1))
(pvag A(qv(~1)]
~(pVvag A(~qgAD)
(~p A ~q)V(~gArT)
(~pvr)A(~q)

—

s
<

Questionl19

The statement ~[pV(~(p A q))] is equivalent to
[10-Apr-2023 shift 2]

Options:
A (~(prq))rg
B.~(pvaq)



C.~(pnrq)
D.(p A q)A(~p)

Answer: D
Solution:
Solution:

~ [pv(~(p A q))]
~pPA(PAQ)

Question20

The number of ordered triplets of the truth values of p, q and r such
that the truth value of the statement (p vq) A (p v r) = (q v r) is True,
is equal to .

[11-Apr-2023 shift 1]

Answer:"7
Solution:
P [aqa [r |Pvq|Pw | (pvg | qvr [(pva) |
| | (pvr) t';:‘-r,
qvr
T A~ & T
T T T T T 1
BT |3 I 1 I
I |F |[F{a |T |1 F |F
| : 1 I | T 1 | |
IS | I I F F I I
FIF | T I T |1 I T
F | F F F B F I

Hence total no of ordered triplets are 7

Question21

The converse of ((~p) A ) = ris



[11-Apr-2023 shift 2]
Options:

A. (pv(~q)) = (~1)

B. ((~p)vg) =T
C.(~r)=(~p)AQq)
D.(~r)=pAq

Answer: A

Solution:

Solution:
(-P)A2)=r
Converse ....
~{((=P) A g) = (~1)
(P v (~q))=(~r)

Question22

Among the two statements
(S1):(p=q) A (p A (~q)) is a contradiction and

(S2): (pAaq) v ((~p) Aq) Vv (p A (~q)) Vv ((~p) A (~q)) is a tautology
[12-Apr-2023 shift 1]

Options:

A. only (S2) is true
B. only (S1) is true
C. both are true
D. both are false

Answer: C

Solution:



S:50p = @ Alp Al~a))

Pl Q| p—qg| pal~g | S1
Y| Pl T F F
T | F4F ; F
Fl TJT 3 F
ROF | T F F

=5, s Contradiction

5,

a“

PA~g) (@EA~g) (~p)A(~p)

T|T|T F F F T
TF | F F T F i
F| T|F T F F T
F| RIF F F T T

S, Is tautology



Question23

The negation of the statement ((AA (Bv C))=(AvB))=Ais
[13-Apr-2023 shift 1]

Options:

A. equivalentto B v ~C
B. a fallacy

C. equivalent to ~C

D. equivalent to ~ A

Answer: D

Solution:

Solution:
pP:((AABVC)=(AVvB)=A
[~(AA(BVC)V((AvB)]=A
[[AANBVC)A~(AVB)]VA
(fvA)=A

Question24

The statement (p A (~q)) v ((~p) A q) Vv ((~p) A (~q)) is equivalent to
[13-Apr-2023 shift 2]

Options:

A. (~p) v (~q)
B. (~p) A(~q)
C.pV(~q)
D.pvqg
Answer: A

Solution:

Solution:
(PA~q)Vv(~pAg vV (~pA~q)




~p A g =

7

(pA~q)Vv(~pAg(~pA~

(o, B)

(~p) v(~q)

Plane passing through (0, —1, 2) and (—-1,2, 1)

then vector in plane <—1, 3, —1> vector parallel to plane is (4, 2, —6) normal vector to plane L2

. Tk
W= -1 3
4 2 -6

=i(=16) — j(10) + k(-14)
o= <85 7>
Equation of plane
8(x—0)+5(y+1)+7(z—-2)=0
= 8x+5y+7z=9
From given options point (-2, 5, 0) lies on plane.

Question25

Negation of p A (q A ~(p A q)) is
[15-Apr-2023 shift 1]

Options:

A (~(pAq)) A
B. ~(pv q)
C.pvq
D.(~(pAq)vp
Answer: D

Solution:



Solution:
~[pA(ga~(pnAq)l
~pV(~qVvi(pAQq)
~pVv{(~qvp)A(~qvVvq)
~pVv(~qvVvp)
~(pAqgvp

Question26

The number of choices for A € {a, v, =, ¢}, such that

(P Aq)=({pA~q)v((~p)Aq)) is a tautology, is :
[24-Jun-2022-Shift-1]

Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

Solution:

Then (pA~ q) v (~p A g) becomes

(pv ~q) v (~p Vv q) which is always true, so. x becomes a tautology.
Case-ll

When A is same as A

Then(png)=(pN~q Vv I(~pAg)

If pAqisT,then(pAh~q) V(~pAq)is F

SO x cannot be a tautology.

Case-lll

When A is same as =Then (p= ~ q) V (~p= q)issame at(~pVv ~q) vV (p v q), which is always true, so xbecomesa
tautology.

Case-lV
When Ais same as &
Then (p& q) = (pe~ g V(~p = q)

p e qis true when p and g have same truth values, then pe ~ gand ~p & g both are false. Hence x cannot be a
tautology.

Question27

Consider the following statements:
A : Rishi is a judge.

B : Rishi is honest.

C : Rishi is not arrogant.



The negation of the statement "if Rishi is a judge and he is not
arrogant, then he is honest" is
[24-Jun-2022-Shift-2]

Options:
A.B-(AvC)

B. (=B) A (AAC)
C.B - ((~A) v (~C))
D.B-»(AAC)

Answer: B

Solution:

Solution:
v Given statement is
4AC)—B
Then its negation is
~{4AC)— B}

or ~ {~(4AC)VBE}
~AAC)A(~B)

or (~B)AalanC)

Question238

Consider the following two propositions:

Pl: ~(p- ~q)

P2:(p A ~q) A ((~p) Vv q)

If the proposition p = ((~p) v q) is evaluated as FALSE, then :
[25-Jun-2022-Shift-1]

Options:

A: P1 is TRUE and P2 is FALSE
B. P1is FALSE and P2 is TRUE
C. Both P1 and P2 are FALSE
D. Both P1 and P2 are TRUE

Answer: C

Solution:



pla| ~p | ~a | spva | p—(~pva)| p—~q | ~(p—~0) | PA~q [ P
TI|TF BT T F T F F
UIMF N | T NF F T F T F
FIT| T F |1 T T F F F
FIF|T T |T T T F F F

p = (~p Vv q)is F when p is true g is false
From table
P1 & P2 both are false

Question29

The negation of the Boolean expression ((~q) A p) = ((~p) v q) is
logically equivalent to :
[25-Jun-2022-Shift-2]

Options:
A.p=q
B.g=p
C.~(p=q)
D. ~(q=p)

Answer: C

Solution:
Solution:

Let S:((~q) A p)=((~p)Vq)
=S : ~((~q) Ap) Vv ((~p)Vvaq)
=S:(qV (~p)) V.((~p) Vv q)
=S:(~p)Vvqg
=S:p=q

So, negation of S will be ~(p=q)

Question30

Let A, V&€ {A, V} be such that pVq = ((p A q)Vr) is a tautology. Then (p
Vq) A r is logically equivalent to :
[26-Jun-2022-Shift-1]



Options:
A.(pAr)vq
B.(pAr)Aqg
C.(parn)Aq
D. (pVr) A g

Answer: A

Solution:

Solution:
Case-l If A=V=A
wAg—((pAgAr)

it can be false if » is false,

so not a tautology

Case-ll IfA=V=T

(pvq — ((pvq) Vvr)= tautology
then (pvg)vr=(pAr) Vg
Case-lllifA=v.V=A

then (pAq) —={(pVvqAr}

Not a tautology
(Checkp—>T.q=>T.r—F)
Case-IVifA=A V=V

(pAg) —{(pAQ)Vr)

Not a tautology

Question31

Letr € {p, 4, ~p, ~q} be such that the logical statement
rv(~p)=(pAaq)vr

is a tautology. Then r is equal to :

[26-Jun-2022-Shift-2]



Options:
A.p

B.q
C.~p

D. ~q
Answer: C

Solution:

Clearly r must be equal to ~p
'_'f\_,p v mp — mp

and (pAglV~p=p

~~p=p= tautology.

Question32

The boolean expression (~(p A q)) v q is equivalent to :
[27-Jun-2022-Shift-1]

Options:
A.q-(pAq)
B.p-q
C.p=(p-q
D.p-(pvaq)
Answer: D

Solution:

~pAg (~pAqQ)Vqg pVvg p—q p—@EVY

T CJ¥| ® E T T i T

T (NN F T T T o T

F | F /F T T T T T

F: | W | F T T F N T
Tautology Tautology

Question33



Which of the following statement is a tautology?
[27-Jun-2022-Shift-2]

Options:

A ((~q) Ap) g

B. ((~q)'Ap) A(p A (~D))
C.((~a) Ap)Vv (p Vv (~p))
D.(pAqQ)A(~pAqQ))
Answer: C

Solution:

Solution:

“((~q) A p) v (pV(~p)

=(~qg A p) v t(t is tautology )
=t

.. option (C) is correct.

Question34

Let p, q, r be three logical statements. Consider the compound
statements S, : ((~p) vq) v ((~p)vr)andS,:p-(qVvr)

Then, which of the following is NOT true?
[28-Jun-2022-Shift-1]

Options:

A.If S, is True, then S, is True
B. If S, is False, then S, is False
C. If S, is False, then S, is True
D.If S, is False, then S, is False
Answer: C

Solution:

Solution:
S;:(~pvagvVv(~pvr)
=(~pvqVr)
S,:~pv(qVr)

Both are same

So, option (C) is incorrect.

Question35



Suppose a class has 7 students. The average marks of these students in
the mathematics examination is 62 , and their variance is 20. A student
fails in the examination if he/she gets less than 50 marks, then in worst
case, the number of students can fail is

[28-Jun-2022-Shift-2]

Answer: 0

Solution:

Solution:
According to given data
7
3 (x/=62)°
i=1
7

7
=3 (x,—62)° =140
i=1

=20

So for any x,, (x, = 62)* = 140
=»x;,>500Vvi=1,2,3,.....7
So no student is going to score less than 50.

Question36

The maximum number of compound propositions, out of
pvIrvs,pvr\/~s,pv~qVs,~pV~rvs,~pVv~rv-~s,~pvqyv-~
S, qVrv-~s,qV-~rv-~s,~pVvV~qV ~sthat can be made
simultaneously true by an assignment of the truth values to p, q, r and
s, is equal to___

[28-Jun-2022-Shift-2]

Answer: 9

Solution:

Solution:

There are total 9 compound propositions, out of which 6 contain ~s. So if we assign s as false, these 6 propositions will
be true.

In remaining 3 compound propositions, two contain p and the third contains ~r. So if we assign p and r as true and false
respectively, these 3 propaositions will also be true.

Hence maximum number of propositions that can be true are 9.

Question37
Let A€ {A, v, =, »} be such that (p A q) A ((p vV q) = q) is a tautology.



Then A is equal to :
[29-Jun-2022-Shift-1]

Options:
A A
B.V
C.=
D. e

Answer: C

Solution:

Solution:

pvag=q
=>~(pvaqgvVvg
=(~pA~q)Vvq
=(~pvq) A(~qVva
=>(~pvgAt=~pvVvq
Now by taking option C
(pAqg)=~pVvqg
=>~pVvV-~gqV-~pVvg

=t

Question38

Negation of the Boolean statement (p v q) = ((~r) v p) is equivalent to
[29-Jun-2022-Shift-2]

Options:
A.pA(~qg)Ar
B.(~p)Aa(~q) AT
C.(~p)AgAr
D.pAgA(~1)
Answer: C

Solution:

Solution:

Given,

(pv g =((~r)vDp)
Negation.is

~((p v.q)=(~r) Vv.p))
=(pVvq A~((~1r)VDp)
=(pvqg) A(rA~p)
[(PA~p)V(gQA~P)IAT
=q A ~p AT




Question39

Which of the following statements is a tautology?
[25-Jul-2022-Shift-1]

Options:
A ((~p)va=Dp
B.p= ((~p) v q)
C.((~p)vag)=gq
D.q=((~p)v q)
Answer: D

Solution:

Solution:

Question40

Consider the following statements:

P : Ramu is intelligent.

Q : Ramu is rich.

R : Ramu is not honest.

The negation of the statement "Ramu is intelligent and honest if and
only if Ramu is not rich" can be expressed as:

[25-Jul-2022-Shift-2]

Options:

A. (P A(~R)) A Q) A ((=Q) A ((~P) v R))
B.((PAR)AQ) vV ((~=Q) A ((~P) v (~R)))
C.((PAR)AQ)A((~Q) A ((~P) v (~R)))
D. (P A (~R)) A Q) v ((~Q) A ((~P) v R))

Answer: D

Solution:

Solution:

P: Ramu is intelligent

Q: Ramu.is rich

R : Ramu is not honest

Given statement, "Ramu is intelligent-and honest if and only if Ramu is not rich" = (P A ~R)e ~ Q
So, negation of the statement is

~(P A ~R)e ~ Q]

=~[{~(PAr~R)v~Q}A{QvV (P A~R)}]

=({(PA~R)AQ) Vv (~QA(=PVR))



Question41

The statement (~(pe ~ q)) A qis:
[26-Jul-2022-Shift-1]

Options:

A. a tautology

B. a contradiction

C. equivalentto (p=q) A gq

D. equivalentto (p=q) A p

Answer: D

Solution:

Solution:

~(pe ~q) Aqg

=(peqgAg

plalpe—d|(p—=arg|(p—=q) | (p—=alAg | (p—=q}srp
TIT|T T T T T
T|F|F F F F F
FITI|F F iv T F
FIFT F T F F

S(~(pe ~ q)) A qis equivalentto (p = q) A Dp.

Question42

Negation of the Boolean expression p © (q = p) is
[26-Jul-2022-Shift-2]

Options:

A (~p)Aq
B.p A (~q)
C.(~p)v(~q)
D. (~p) A (~q)
Answer: D

Solution:



pe (g=Dp)

~(p <« (gep))
=pe ~ (g =p)

=p e (qA ~p)

=(p=(qA~p)) A
(~pvi(gA~p))A

((~pvq)A~p)A
~pA(~qVvDp)

~qV.p)

(~p A ~q)V (~pAD)
(~pA ~q) vic
(~pA~q)

Question43

(P AT)e(p A (~q)) is equivalent to (~p) when ris
[27-Jul-2022-Shift-1]

Options:
A.p
B.~p
C.q

D. ~q

Answer: C

Solution:

Solution:

pla|~p|~a|(pAa|pA~g | PAG S pANMT
T|T|F |[FYT |F F
T|FJF|T |F |T F
FLT|T |F |F AF T
FIFLT | T F |F i
ClearlypAhgepA~q=~Dp

.'.I‘=q

Question44

If the truth value of the statement (P A (~R)) = ((~R) A Q) is F, then the
truth value of which of the following is F ?
[27-Jul-2022-Shift-2]

Options:
A.PvQ-~R

B.RvQ-=~P



C.~(PvQ)»~R
D.~(RvQ)-~P
Answer: D

Solution:

Solution:

X =Y is a false

when X is true and Y is false
So,P-T,Q-F,R->F
(A)Pv Q> ~RisT
(B)RvQ-»~PisT
(C)~(PvQ)»~RisT
(D)~(RvQ)»~PisF

Question45

Let the operations *, ® € {aA, V}. If (p*q)o(p® ~ q) is a tautology, then
the ordered pair (*, @) is:
[28-Jul-2022-Shift-1]

Options:
A. (v, A)
B. (V,V)
C. (A, N)
D. (A, V)

Answer: B

Solution:

Solution:

¥, o€ {n, v}

Now for (p * q)O(p® ~ q) is tautology

(A) (v, A):(p Vv g)A(p A ~qg) not a tautology

(B) (v, v):(pvav(pv~q)

=P v T is tautology

(C) (A, A):(pAQ)A(pA~q)

=(p Ap)A(dA~qg)=p A F not atautology (Fallasy)
(D) (A, V) : (p Ag)V (p v~q)not a tautology

Question46

Let

p : Ramesh listens to music.

q : Ramesh is out of his village.
r : It is Sunday.

s : It is Saturday.



Then the statement "Ramesh listens to music only if he is in his village
and it is Sunday or Saturday" can be expressed as
[28-Jul-2022-Shift-2]

Options:

A.((~g) A{rvs))=p
B.(gqa(rv ss))=p
C.p=(qA(rvs))
D.p=({(~q) A (ryv s))

Answer: D

Solution:

Solution:

p : Ramesh listens to music

g : Ramesh is out of his village

r: It is Sunday

s : It is Saturday

p = q conveys the same p only if g

Statement "Ramesh listens to music only if he'is in his village and it is Sunday or Saturday"
p=((~q)A(rvs))

Question47

The statement (p A q) = (p A 1) is equivalent to :
[29-Jul-2022-Shift-1]

Options:
A.g=(pAr)
B.p=(pAr)
C.(pAr)=(pAq)
Di(pnag)=r

Answer: D

Solution:

Solution:
(p Aq)=>(pAr)isequivalentto(pAaq)=>r

Question438

The statement (p = q) v (p = r) is NOT equivalent to
[29-]Jul-2022-Shift-2]



Options:
A.(pA(~r)=q

B. (~q) = ((~r) v p)
C.p=(qvr)

D.(pA(~q))=>r

Answer:'B

Solution:

Solution:
(A)(pAa(~r)=q
~(pA~1)Vq
=(~pvr)vq
=~pvi(rvaq)
=p - (q V)
=(p=2q Vv(ip=r1)
Cp=(qvr)
~pvigqvr)
~pvqg Vv (~pvr)
p->q Vv (p—r)
(PA~q)=>r
=(q V.r)
p=q V(p=r)

Somus
s S5~

—

Question49

The contrapositive of the statement; "If you will work, you will earn
money" is
[2021, 25 Feb. Shift-II]

Options:

A. to earn money, you need to work

B. you will earn money, if you will not work

C. if you will not earn money, you will not work
D. if you will earn money, you will work

Answer: C

Solution:

Solution:

Contrapositive of p » qis ~=» ~p

p: you will work

= p:you will not work

q: you will earn money =~

g:you will not earn'-money

Then,

~q—~ : if you will not earn money, you will not work.




Question50

Let F,(A,B,C)=(AA~B) v[~CnA (Av B)]lv~Aand
F,(A, B) = (A v B) v (B- ~ A) be two logical expressions. Then,
[2021, 26 Feb. Shift-1I]

Options:

A. F, and F, both are tautologies

B. F | is a tautology but F , is not a tautology
C. F , is not tautology but F, is a tautology
D. Both F ; and F , are not tautologies
Answer: C

Solution:

Solution:

F, (A, B,C)=(AA~B)v[~CA(AVB)]v~A
={(AAN~B)VvI[~Cnh(Av B)] (Associative
law)

={(Av ~A)A(~Bv ~A)} v [(Av B) A C] (distributive
law)

=(~Bv ~A)vI[AvVB)A~C]
=[(~A~B)V((AvB)]IA[(~Av ~B)v ~C]
=T A(~Av ~B)v ~C

=(~Av ~B)v ~C

Which is not a tautology.

Now, F ,(A, B) = (Av B) v (B> ~ A)
=(AvVvB)v(~Bv ~A)

Hence, F , is a tautology.

Questionb1

The statement A -» (B - A) is equivalent to
[2021, 25 Feb. Shift-1]

Options:

A.A - (AN\B)
B.A - (A->B)
C. A - (A e B)
D.A- (A v B)

Answer: D

Solution:

Solution:
Given, statement A » (B —» A)



=A->(~BvA)
=~Av(~BvA)
=(~AVA)v ~B
=Tv~B=T

Questionb52

For the statements p and q, consider the following compound
statements

A.[~gnan(p>q)l->~p

B.[(pvqg)a~pl->q

Then, which of the following statement(s) is/are correct?
[2021, 24 Feb. Shift-1I]

Options:

A. (A) and (B) both are not tautologies.
B. (A) and (B) both are tautologies.

C. (A)is a tautology but not (B).

D. (B) is a tautology but not (A).

Answer: B

Solution:

Given statements,
(A)[~gA(p—->ql>~p
B)[(pvag A~pl-q
For statement (A),

[~gA(@—q)i— ~p

N\ F 1
F F P
(] F )
T 2k 2}

. Statement (A) is tautology.
For statement (B),



pvg @EvgA~p [PVgn~pl—q

T o T
d F Ik
1 5 T
F J T

.. Statement (B) is tautology.
~(A) and (B) both are tautologies.

Question53

The negative of the statement ~p A (p v q) is
[2021, 24 Feb. Shift-1I]

Options:
A.pvqg
B.pv~q
C.pAqQ
D.pA~q
Answer: B

Solution:

Solution:

Given, statement [ ~p A (p v (]

Negative of given statement ~[~p A (p vV q)

=p Vv ~[p v q) [By De morgan's law]

= pV (~p A ~q) [By De Morgani law]

=(p Vv ~p) A (p v ~q) [Using Distribution property]

Question54

The statement among the following that is a tautology is
[2021, 24 Feb. Shift-1]

Options:

A AN (Av B)

B. A Vv (A A B)
C.[ArN(A-B)]-B
D.B-[A A (A-B)]



Answer: C

Solution:

Solution:

Given, [A A (A> B)]->B
=AAN(~AVB)>B
=[(AN~A)V (AAB)]-»B
=(AAB)->B
= ~Av~BvB=t

Hence, [A A (A - B)] = B'is a tautology.

Question55

The statement among the following that is a tautology is:
24 Feb 2021 Shift 1

Options:

A.Av (ANB)

B.A A (AVB)
C.B=[A A (A- B)]
D.[AAN(A—->B)]-B
Answer: D

Solution:

Solution:
(AN(A->B))—»B
=(AAN(~AVB)->B
=((AAN~A)V(ANANB)-B
(AAB)>B
~(AAB)VB
~Av~B)vB

—

—

Question56

If p and q are two statements, then which of the following compound
statement is a tautology?
[2021, 18 March Shift-1I]

Options:

A.(p=qg Ar~ql=0
B:ip=q)A~ql=~Dp
C.(p=q)A~gl=p
D.(p=q)A~ql=(pAq



Answer: B

Solution:

Solution:

To check options one by one,
@ [p-a)A~aql=q

=(~p A ~q)>q
=(pvqVg=spvg

) p>q@Q A ~ql>~p
(pvag v~p
t

=

—_

T T | T TR

—

pvag vp=(pvaq
(p-a)A~ql=pAq
pva Vvipaq)
(p
p

—_
~

vag vplAallpvagvdqgl
vala(pvg =(pVqg)

Questionb7

If the Boolean expression (p = q) « (q*(~p)) is a tautology, then the

Boolean expression (p*(~q)) is equivalent to
[2021, 17 March Shift-1]

Options:
A.gq=p
B.q=p
C.p=~q
D.p=q
Answer: A

Solution:

Solution:
The Boolean expression

(p = q) o (q'(~p)) is a tautology.
Making the truth table for this

T| g M T F F T
T | FANF F T, T F
FOYY | T T F F T
E | 8B | T T T F T

" ~(~gAp)=qV-~p= ~pVq
-~ is equivalentto V.



1
|
o o

i,

Q
J
o]

Question58

If the Boolean expression (p A q)*(p ® ) is a tautology, then *and ® are
respectively, given by
[2021, 17 March Shift-II]

Options:
A -, -
B. Av
C.vy-
D. A-

Answer: A

Solution:

Solution:

P 4 PAG »®@¢ (pAg~ p@q)

T | VT T y
T|F|F F T
F| T|F T T
F| FAF T 5

Clearly * and ® are -, - respectively for tautology.

Question59

Which of the following Boolean expression is a tautology?
[2021, 16 March Shift-1]

Options:

A.(prgvipva
B.(paq)v(p=q)
C.prd)n(p—-q)
D.prnqg)—>(p—q)

Answer:'D



Solution:

Solution:
Let p and g are two statements.
Let's make the truth table and see (p A q) implies (p v ) or not.

P 9 pPAq pvq p—=q (@EAQ—(p—9)

AL, T T T
F{T|F T T T
T|F|F T F T
F| F| F F T T

Since, last column of the truth table for (p-A ) = (p = ) contains T sonly.
So, (p A Q) = (p = q) is a tautology.

Question60

Which of the following is the negation of the statement "forallM > 0,
there exist x € S such thatx=M "?
[2021, 27 July Shift-II]

Options:

A. there exists M > 0, such thatx <M forallx € S

B. there exists M > 0, there exists x € S such that x = M
C. there exists M > 0, there exists x € S such thatx <M
D. there exists M > 0, such thatx =M forallx € S

Answer: A

Solution:

Solution:

Let P.: forall M > 0, there exists x € S such that x = M
~P :there exists M > 0, for allx € S such thatx <M

( " negation of 'there exists' is 'for all')

Question61

Consider the statement "The match will be played only if the weather is
good and ground is not wet".

Select the correct negation from the following

[2021,25 July Shift-I1]

Options:



A. The match will not be played andweather is not good and ground is wet.

B. If the match will not be played, then either weather is not good or ground is wet.
C. The match will be played and weather is not good or ground is wet.

D. The match will not be played or weather is good and ground is not wet.

Answer: C

Solution:

Solution:

Let p: The match will be played

g :weather is good

r: ground is not wet

~p->(qAr)l=pA~(@ATr)=pA(~qV ~1)

The match will be played and weather is not good or ground is wet.

Question62

Consider the following three statements,
A)If3+3=7,then4+3 =8

(B) If 5 + 3 = 8, then earth is flat

(C) If both (A) and (B) are true, then 5+ 6 =17
Then, which of the following statements is correct
[2021, 20 July Shift II]

Options:

A. (A4) is false, but (B) and (C) are true
B. (A) and (C) are true while (B) is false
C. (A) is true while (B) and (C) are false

D. (A) and (B) are false while (C) is true

Answer: B
Solution:
Solution:
To solve this, let's construct a truth table forp— g
Pl a¢PV9
T [ %Y T
T, RMF
F | T| T
E | E:| =T

For (A), statements pandgare as follows,



p:3+3=7

q:4+3=8

Since, pis false, then p = q is true.
Hence, (A) is true.

For (B), statements pand gare as follows,
p:5+3=38

q : Earth is flat

Here, p is true and q is false.

~.p— (qis false.

Hence, (b) is false.

For (c), statements pandqare as follows,
p: Both (A) and (B) are true.
q:5+6=17

Here ' p ' is false because (B) is not true, then
P — qis true.

Hence, (c) is true.

Question63

The compound statement (P v Q) A (~P) = Q is equivalent to
[2021, 27 July Shift-1]

Options:
A.PvQ

B.PA~Q
C.~(P=0Q)
D.~(P=Q)ePA~Q

Answer: D
Solution:
Pl Q| PVQ | ~P | (PVQAP | (PVQA~P—-Q
T(F | ¢ F F T
TN T F F T
FIly [T ) ! i)
Fe¥ |& ik F T

P Q| ~QPAQ | P-Q | ~(P>Q)

T|T|FF T F
T &M |& - T
FI{T|F “|F T -




~(P=Q) | PA~Q | ~(P—Q) = PA~Q
F F T
T T i)
F F T
F F T
Question64

The Boolean expression (p = q) A (q= ~ p) is equivalent to
[2021, 25 July Shift-1]

Options:
A. ~q
B.q

C.p
D.p

Answer: D

Solution:

(p »q) A (g—> ~p)

(~pvaAa(~qgv~=p) ["'p=>q=~pvd]
=(~pVvqg A(~pV ~q) [commutative property]
= ~pV(qA~q) (distributive property)

=P

Question65

Which of the following Boolean expression is not a tautology ?
[2021, 22 July Shift-II]



Options:

A.(p=q) Vv (~qg=Dp)
B.(@q=p) Vv (~q=p)
C.(p=~aq)Vv(~qg=p)
D.(~p=4q) Vv (~g=Dp)

Answer: D
Solution:

(i) (p—~>q) v(~p—p)

=(~pva Vv(qvp)
=(~pvgvg=tvg=t

(i) (@=»p) v (~g—-p)
=(~qvp)viqgVvp)
(~gvqgq)vp=tvp= True

iii) (p—» ~q) v(~q-Dp)
(~pVv.~q) Vv (qVp)
(~pvq@)v(~qvqg=TvT =T
(iv) (~qg=q) vV (~q ~ p)
=pvqVvqgVp=pvpvgvg
=pVvq

Not a tautology.

—_

Question66

The Boolean expression (p A ~q) = (q v ~p) is equivalent to
[2021, 20 July Shift-1]

Options:
A.q=p
B.p=q
C.a=p
D.p=>~q
Answer: B

Solution:

Solution:
(pA~qg)=(qVv ~p)



PA~Q

~p ~q PA~qQ QqV~p

=>qQV~p
Ty T|F | F |'F T ¥
N FIFT I | T r F
FI T | B F T T
FIF| T T [F T T

RQT | T T T g
| BT 3 T 3
F| T{ F T T T
FIF| T T r T

So, option-(b) is correct.

Question67

Let *, square, in{wedge, v} be such that the Boolean expression

left(p* sim qright) Rightarrow(pq) is a tautology. Then
[2021,31 Aug. Shift-I]



Options:

A =v, =V
B. "= A, =A
C."=A=v
D. = Vv, = A
Answer: C
Solution:
Solution:

P 9 ~q pA~g pVqg @EA~g—(@PVy)

TV T|F | F T T
T|F| T |CT T T
FI T F | F T T
FIF| T |F F if

~(p A ~q) - (p v q)is tautology.

Question638

Negation of the statement (p v q) = (q v r) is
[2021, 31 Aug. Shift-II]

Options:
A.pAN~gA-~T
B.~pAagnA~r
C.~pAAT
D.pAgAT
Answer: A

Solution:

Solution:

Negative of (p v r)= (q'V r)
=~((pvr)=(qvr)
pVvr) A(~(qvr)
PpVT)A(~qA~T)
PVI)A~T)A~q
(PpA~1)V(CA~T)A~q
PA~1T)AT)A~q
p

P A = gy



Question69

The statement (p A (p~>q) A (gq—-T1)) > ris
[2021, 27 Aug. Shift-1]

Options:

A. a tautology

B. equivalent to p—=» ~r
C. a fallacy

D. equivalent to » »r

Answer:-A

Solution:

Solution:
Taking True =1, False =0

(6) (7

(1) A4 A(3) (6) —{3)
0 LNO7| 0 |1 1 0 1
0|0 | 1 |1 1 0 1
0 | 1 N@ | 1 0 0 1
0o |1 |1 |1 1 0 1
T |0 | Q@Y 1 0 1
10NN | 0 1 0 1
TN | I\ 0 0 1
1 |, &) 241 1 1 1

Column (7) gives true (1) in each case.
Hence, (p A (p = q) A (g—T)) - ris a tautology.



Question70

The Boolean expression (p A q) = ((r A ) A p) is equivalent to
[2021,27 Aug. Shift-11]

Options:

A.(pnrg)=(raq)
B.(gar)=(pAQq)
C.(p A q)=(trvqg)
D.(par)=(pnAraq

Answer: A

Solution:

e~ (pAQ)

Question71

If the truth value of the Boolean expression

(pvg)Aa(g—-1) A (~1r)->(p A q) is false, then the truth values of the
statements, p, q and r respectively can be

[2021, 26 Aug. Shift-1]

Options:
A.TFET
B. FFT
C. TFF
D. FTFE

Answer: C



Solution:

P g r pvq q—»r ~ X paq Y
AT FIT|T T F F| F T
B)| FI.F| T|F N\ F| F| F i
Sy T| F| F|T T T | F F
Oy| FOT| FH T F T| F|F N

X=(pvaga(g=r)A(~r)
Y=X-(pArq)
Question72

Consider the two statements :
(S;) :(p-q) v (~q~ p) is atautology (S,) : (P A ~q) A (~p V q)isa
fallacy Then,

[2021, 26 Aug. Shift-11]
Options:

A. only (S,) is true

B. both (S;) and (S,) are false
C. both (S,) and (S,) are true

D. only (S,) is true

Answer: C

Solution:

Solution:

S;:(~pvagvVv(gvp)=(qVv ~p)Vv(qVDp)
S;=qVv(~pVvp)=qgv(true)

S; = (Always true')

S, (pA~q)A(~pVQ)

(pA~ad) A (pA~q) = fallacy

N



Question73

Which of the following is equivalent to the Boolean expression pA\ - q ?
[1 Sep 2021 Shift 2]

Options:
A:-(q~-Dp)
B.-p->-q
C.-(p=>=-q)
D.-(p—q)
Answer: D

Solution:

Solution:
-(p-q

= - (-pVQ)
=pA —d

Question74

Let A, B, C and D be four non-empty sets. The contrapositive statement
of "If A< BandB € D, then A € C"is:
[Jan. 7, 2020 (II)]

Options:
A.IfAZC,thenAcBand B< D
B.IfAcC,thenBcAorDcB
C.IfA¢ =C,thenA¢ZBand Bc D
D.IfAZC,thenAZ BorB¢ZD
Answer: D

Solution:

LetP=AcB, Q=B<cD R=AcC
Contrapositive of (P A Q) > Ris AR—=> A (P A Q)
AR-> APV AQ




Question75

Negation of the statement:
V5 is an integer of 5 is irrational is:
[Jan. 9, 2020 ()]

Options:

A. V5 is not aninteger or 5 is not irrational
B. V5 is not an integer and 5 is not irrational
C. V5 is irrational or 5is an integer.

D. V5 is an integer and 5 is irrational
Answer: B

Solution:

Solution:

Let p and q the statements such that p = V5 is.aninteger ¢ = 5 is anirrational number.
Then, negation of the given statement

V¥5 is not an integer and 5 is not an irrational Number

~(pvag = ~pA~q

Question76

If p - (p A ~q) is false, then the truth values of p and q are respectively:
[Jan. 9, 2020 (11)]

Options:

A'F,F
B.T,F

C.T,T
D.F, T

Answer: C

Solution:



P 9 ~q PpA~q

p— (pA~q)

v T| B\| F F
TR 14T T
E1 T|¥ | F T
FIF| T F T

Question77

Which one of the following is a tautology?

[Jan. 8, 2020 (I)]
Options:
ApA(p-q)-q
B.g—=(pn(p-q)
C.pa(pVva)

D.pv (pnraq)

Answer: A

Solution:

PA(P—q)  (PA(P—1))—q pvg  pA(pvq)
TN T T i T T T i T
T|F|F F i T F T T T
F e % F T F F F T F
FlFE T F T T F F F F




Question78

Which of the following statements is a tautology?
[Jan. 8, 2020 (I1)]

Options:
A.pv(~q)=>pArq
B.~(pA~q@~—=DpVq
C.~(pv~a~—=pnrg
D.~(pv~q)=>pvVvqg
Answer: D

Solution:

Solution:
(~pAq)—>(pVvaq
=>~{(~pAg A(~pAr~q)}
=~{~pnrf}

Question79

The logical statement (p = q) A (q= ~ p) is equivalent to:
[Jan. 7, 2020 (1)]

Options:
A.p

B.q
C.~p

D. ~q

Answer: C



Solution:

P q p=>q ~p g=>~p (P=q)A(p=>~q)

T| T[T F | F F
T F|F F AT F
FIT| T T & T
FI F| T ™| T T

Clearly (p = q) A (g= ~ p) is equivalent to ~p

Question80

The negation of the Boolean expression p v (~p A q) is equivalent to :
[Sep. 06, 2020 (I)]

Options:
A.pA~q
B.~pA~q
C.~pv~q
D.~pvq

Answer: B

Solution:

Solution:

Negation of given statement = ~ (p v (~p A q))
=~pA~(~pAqg = ~pA(pV~q)
=(~pAq) Vv (~pA~q)

=F Vv(~pA~q)= ~pA~q
Question81

The negation of the Boolean expression x& ~ y is equivalent to:
[Sep. 05, 2020 (I)]

Options:
A.(XAY)V (~X A ~Yy)
B.(XAy)A (=X V ~Y)

C.(XA~y)V (~xAY)



D.(~xAy)V (=X A ~Yy)

Answer: A
Solution:
Solution:

p:xeo~y=(X>~y)A (~y—>X)
=(~XV ~y) A (Y VX)

=~XAy)AEVY) (“~XAYy)=~XV~y)
Negation of p is

~p=XAY)V~(xVYy) =(XAy)V(~XA~y)
Question82

Given the following two statements:
(S;):(q v p) - (pe ~ q) is a tautology.
(S5) : ~q A (~p © q) is a fallacy. Then :
[Sep. 04, 2020 (1)]

Options:

A. both (S,) and (S,) are correct

B. only (S,) is correct

C. only (S,) is correct

D. both (S,) and (S,) are not correct

Answer: D

Solution:

Solution:
The truth table of both the statements is

THYT | oM €| T F
TIGRTE TN T T
F LT T | F T T




.S, is not tautology and S, is not fallacy.
Hence, both the statements (S,) and-(S,) are not correct.

Question83

The proposition p— ~ (p A ~(q) is equivalent to :
[Sep. 03, 2020 (I)]

Options:

A. q
B.(~p)vg
C.(~p)rg
D.(~p) v (~q)

Answer: B

Solution:
Solution:
p— ~(pr~q)
T| T| F F F T T
T|FE|LT |T F | F F
KW T | F F T T T
E| E| T F T T T

~p- ~ (p A ~q) is equivalentto ~p v q

Question84

Let p, q, r be three statements such that the truth value of
(P Aq)- (~qvr)is F. Then the truth values of p, q, r are respectively:
[Sep. 03, 2020 (II)]

Options:
ATFT
B.T, T, T
C.EF,T,F
D. T, T, F

Answer: D



Solution:

Solution:

(pAg)—-(~q vrI)
=~({PAqg) V(~q V)
=(~p V~q) V(~qVr)
=(~p V~qVr)

“(~p-v ~q vr)isfalse, then ~p, ~qg and r all these must be false.
=p is true, g.is true and ris false.

Question85

Consider the statement: “For an integer n, if n; - 1 is even, then n is

odd.” The contrapositive statement of this statement is:
[Sep. 06, 2020 (I1)]

Options:

A. For an integer n, if n is even, then n® —1 is odd.

B. For an intetger n, if n® = 1 is not even, then n is not odd:
C. For an integer n, if n is even, then n’ — 1 is even.

D. For an integer n, if n is odd, then n® — 1 is even.

Answer: A

Solution:

Solution:

Contrapositive statement will be "For an integer n, if n is not odd then n® —1 is not even".
Or

"For an integer n, if n is even then n® — 1 is odd".

Question836

The statement (p~> (q-=p)) > (p~>(p Vv q)) is:
[Sep. 05,2020 (I1)]

Options:

A. equivalent to (p A q) V (~q)
B. a contradiction

C. equivalent to (p v q) A (~p)
D. a tautology

Answer: D

Solution:



Solution:
The truth table of (p = (g - p)) > (p—> (p v q)) is

q—p pP—={a—p) (P—{9—P))—(P—(pPva))

T, V[, 9 T T T T
T|F| T T T T T
Pl T T F T T
Fill FlOK T ¥ T T

Hence, the statement is tautology.

Question87

Contrapositive of the statement :
'If a function f is differentiable at a, then it is also continuous at a', is :
[Sep. 04, 2020 (I1)]

Options:

A. If a function f is continuous at a, then it is not differentiable at a.

B. If a function f is not continuous at a, then it is not differentiable at a.
C. If a function f is not continuous at a, then it is differentiable at a

D. If a function f is continuous at a, then it is differentiable at a

Answer: B

Solution:

Solution:
Contrapositive statement will be "If a function is not continuous at 'a’, then it is not differentiable at 'a".

Question88

The contrapositive of the statement "If I reach the station in time, then
I will catch the train" is :
[Sep. 02, 2020 (I)]

Options:

A. If I do not reach the station in time, then I will catch the train.



B. If I do not reach the station in time, then I will not catch the train.
C. If I will catch the train, then I reach the station in time.
D. If I will not catch the train, then I do not reach the station in time.

Answer: D
Solution:
Solution:

Contrapositive of p—q is ~q=~p
i.e. contrapositive of 'if p then q' is 'if not g then not p'.

Question39

The Boolean expression((p A q) v (p v ~q)) A (~p A ~(q) is equivalent to

.[]an. 12, 2019 ()]
Options:

A.pAqg

B.p A (~q)

C. (~p) A (~q)
D.pv(=q)

Answer: C

Solution:

Solution:

Consider the Boolean expression
(pAg@ Vv (pv~q)A(~pA~q)
=(pVv~q)A(~pA~q)
(pv~g)A~p)Al(pVv ~q) A ~q)
((pA~p)Vv(~qgA~p))A~q

(~p A~q) A~q=(~p A ~q)



