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Chapter

1

Mathematical Logic

L BN Quick Review [K 2K 2

Statement

A statement is declarative sentence which is either true or false, but not both simultaneously.
Statements are denoted by lower case letters p, g, 1, etc.

The truth value of a statement is denoted by ‘1’ or ‘T’ for True and ‘0’ or ‘F’ for False.

Open sentences, imperative sentences, exclamatory sentences and interrogative sentences are not
considered as Statements in Logic.

Logical connectives

Type of compound statement Connective Symbol Example
Conjuction and A pandq:pAq
Disjunction or v porq:pvq
Negation not ~ negationp : ~p

notp:~p
Conditional or Implication if....then —or= Ifp,thenq:p—>q
Biconditional or Double implication | if and only if; i.e., iff ©ore piffqipeq

When two or more simple statements are combined using logical connectives, then the statement so formed
is called Compound Statement.

Sub-statements are those simple statements which are used in a compound statement.

In the conditional statement p — q, p is called the antecedent or hypothesis, while q is called the consequent
or conclusion.

Truth Tables for compound statements:

Conjuction, Disjunction, Conditional and Biconditional: ° Negation:
P 49 pAaq pvq p—o>q peq P =P
T T T T T T T F
T F F T F F F | T
F T F T T F
F F F F T T

Relation between compound statements and sets in set theory:

Logic Set Theory
Negation complement of a set
Disjunction union of two sets
Conjunction intersection of two sets
Conditional subset of a set
Biconditional equality of two sets

Statement Pattern:
When two or more simple statements p, g, r .... are combined using connectives A, Vv, ~, —, <> the new
statement formed is called a statement pattern.

€g: ~pAq pA(PAQ,(@o>p) VT
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> Converse, Inverse, Contrapositive of a Statement:
Conditional Statement Converse Inverse Contrapositive
pP—>q q—=>p ~pP—>—q ~q—>~p

Logical equivalence:

If two statement patterns have the same truth values in their respective columns of their joint truth table, then
these two statement patterns are logically equivalent.

Consider the truth table:

p q ~P ~q pP—>q q—=p ~p—>~q ~q—=>~p
T T F F T T T T
T F F T F T T F
F T T F T F F T
F F T T T T T T

From the given truth table, we can summarize the following:

The given statement and its contrapositive are logically equivalent.

ie, p>q=~q—>~p

The converse and inverse of the given statement are logically equivalent.
ie,q>p=~p—>~q

Algebra of statements:

Idempotent Law pVp=p Identity Law pAT=p
PAP=pP pAF=F
pvF=p
pvT=T
Commutative Law pvq=qvp Complement Law pA~p=F
PAQ=qAD pv~p=T
Associative Law (pvqvr=pv(qVvr) Absorption Law pvipAq=p
=pvqvVvr pArlpva=p
(PAQ AT =pA(qQAT) Conditional Law
=pAQAT p—>q=~pVvq
Distributive Law  pv (qar)=(pvq) A(pvr) BiconditionalLaw p«q=p—>9 A(@—>D)
pA@v=(PAQ V(AT =(~pvaA(~qVvp)
De Morgan’s Law  ~(pv q)=~p A~q
~(pva=~pr~q

Types of Statements:
If a statement is always true, then the statement is called a “tautology”’.

If a statement is always false, then the statement is called a “contradiction” or a “fallacy”.

If a statement is neither a tautology nor a contradiction, then it is called “contingency”.

Quantifiers and Quantified Statements:

Quantifier stands for known as When a quantifier is used in an
Symbol open sentence, it becomes a
\ “all values of ” or “for every”  Universal Quantifier statement and is called a
" . » . . . Quantified Statement.
3 there exists atleast one Existential Quantifier
Principles of Duality:

Two compound statements are said to be dual of each other, if one can be obtained from the other by

replacing “A” by “v” and vice versa. The connectives “A” and “v” are duals of each other. If ‘t’ is tautology
and ‘c’ is contradiction, then the special statements ‘t” & ‘c’ are duals of each other.



Chapter 1: Mathematical Logic

> Negation of a Statement:
e ~(pva=~pr~q e ~(pAQ=~pv~q e ~p>d=pAr~q
* ~peo9=Pr~9v@r~p) ¢ ~(~p)=p e ~@x)=Vx
e ~(Vx)=3dx o ~(x<y)=x2y e ~(x>y)=x<y
> Application of Logic to Switching Circuits:
. AND : [A] ( Switches in series) S/ S/
Let p: S switch is ON : ’
q: S, switch is ON — (L)
For the lamp L to be ‘ON’ both S; and S, must be ON
Using theory of logic, the adjacent circuit can be expressed as, p A q.
o OR : [v] (Switches in parallel) Si s
Let p: S switch is ON »
q: S, switch is ON S
2
For lamp L to be put ON either one of the two switches S; and S, must —— (L)
be ON.
Using theory of logic, the adjacent circuit can be expressed as p v q.
. If two or more switches open or close simultaneously then the switches are denoted by the same letter.
If p:switch S is closed.
~p : switch S is open.
If S| and S; are two switches such that if S; is open S; is closed and vice versa,
then S]E~Sz or SQE~S]
¢ 00 Classical Thinking L O
1.1 Statement, Logica] Connecﬁves, Compound 5. If p: Rohit is tall, qg: Rohit is handsome, then the
Statements and Truth Table statement ‘Rohit is tall or he is short and
handsome’ can be written symbolically as
1. Which of the following is a statement in logic? (A) pv(~pAq) (B) pA(~pvQq)
(A)  Goaway ©) pv(par~q) (D) ~pA(~pA~q)
(B) How beautiful! i
) x>5 6. Assuming the first part of the statement as p,
D) 2=3 second as q and the third as r, the statement
‘Candidates are present, and voters are ready to
2.  Which of the following is a statement in logic? vote but no ballot papers’ in symbolic form is
(A) What a wonderful day! (A) (pvaa~r B) (A~gAr
(B) Shut up! ©C) (pArqA~r D) (pArqg A~
ing?
([C)) ghai)are.y(;; d01ngt. 1 of Indi 7. Let p be the proposition : Mathematics is
(D) ombay 1s the capital o India. interesting and let q be the proposition
3.  p: There are clouds in the sky and q : it is not Mathematics is difficult, then the symbol p A q
raining. The symbolic form is means
(A) p—q (B) p—o~q (A) Mathematics is interesting implies that
C Mathematics is difficult.
© pr~q D) ~pnrgq oo S .
(B) Mathematics is interesting implies and is
4. If p: The sun has set, q: The moon has risen, implied by Mathematics is difficult.

then symbolically the statement ‘The sun has
not set or the moon has not risen’ is written as

(A) pa~q B) ~qvp
©) ~pArgq D) ~pv~q

(C) Mathematics is interesting and
Mathematics is difficult.

(D) Mathematics is
Mathematics is difficult.

interesting or
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8.

10.

11.

12.

13.

14.

15.

Write verbally ~p v q where

p: She is beautiful; q: She is clever

(A) She is beautiful but not clever

(B) She is not beautiful or she is clever
(C) She is not beautiful or she is not clever
(D) She is beautiful and clever.

If p: Ram is lazy, q: Ram fails in the examination,

then the verbal form of ~p v ~q is

(A) Ram is not lazy and he fails in the
examination.

(B) Ram is not lazy or he does not fail in the
examination.

(C) Ram is lazy or he does not fail in the
examination.

(D) Ramis not lazy and he does not fail in the
examination.

A compound statement p or q is false only when
(A) pis false.

(B) qis false.

(C) Dboth p and q are false.

(D) depends on p and q.

A compound statement p and q is true only when
(A) pistrue.

(B) qistrue.

(C) both p and q are true.

(D) none of p and q is true.

For the statements p and q ‘p — q’ is read as
‘if p then q’. Here, the statement q is called

(A) antecedent.

(B) consequent.

(C) logical connective.

(D) prime component.

If p : Prakash passes the exam,

q : Papa will give him a bicycle.
Then the statement ‘Prakash passing the exam,
implies that his papa will give him a bicycle’
can be symbolically written as
(A) p—gq B) pegq
© pagq D pvq

If d: driver is drunk, a: driver meets with an
accident, translate the statement ‘If the Driver is
not drunk, then he cannot meet with an accident’
into symbols

(A) ~a—>~d (B)
(C) ~dna (D)

If a: Vijay becomes a doctor,
b: Ajay is an engineer.
Then the statement ‘Vijay becomes a doctor if
and only if Ajay is an engineer’ can be written

in symbolic form as
(A) beo~a (B)
) a—-b (D)

~d—> ~a
an~d

acob
b—>a

17.

18.

19.

20.

21.

22,

A compound statement p — q is false only when
(A) pistrueand q is false.

(B) pis false but q is true.

(C) atleast one of p or q is false.

(D) Dboth p and q are false.

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

(A) pe(Qvr) B) Pra—r

© p—>(@vn D) p—=>(qar)

If m: Rimi likes calculus.
n: Rimi opts for engineering branch.

Then the verbal form of m — n is

(A) If Rimi opts for engineering branch then
she likes calculus.

(B) If Rimi likes calculus then she does not
opt for engineering branch.

(C) If Rimi likes calculus then she opts for
engineering branch

(D) If Rimi likes engineering branch then she
opts for calculus.

The statement “If x* is not even then x is not
even”, is the converse of the statement

(A) Ifx*is odd, then x is even

(B) Ifx is not even, then x is not even

(C) Ifxis even, then x* is even

(D) Ifxis odd, then x” is even

The converse of the statement “If x > y, then
x+ta>y+a’is

(A) Ifx<y,thenx+a<y-+a

(B) Ifx+a>y+a,thenx>y

(C) Ifx<y,thenx+a>y+a

(D) Ifx>y, thenx+a<y-+a

If Ram secures 100 marks in maths, then he will

get a mobile. The converse is

(A) If Ram gets a mobile, then he will not
secure 100 marks in maths.

(B) If Ram does not get a mobile, then he will
secure 100 marks in maths.

(C) If Ram will get a mobile, then he secures
100 marks in maths.

(D) None of these

The inverse of the statement “If you access the

internet, then you have to pay the charges”, is

(A) Ifyou do not access the internet, then you
do not have to pay the charges.

(B) If you pay the charges, then you accessed
the internet.

(C) Ifyou do not pay the charges, then you do
not access the internet.

(D) You have to pay the charges if and only if
you access the internet.



23. The contrapositive of the statement: “If a child
concentrates then he learns” is
(A) Ifa child does not concentrate he does not
learn.
(B) If a child does not learn then he does not
concentrate.
(C) Ifa child practises then he learns.
(D) Ifa child concentrates, he does not forget.
24, If p: Sita gets promotion,
q: Sita is transferred to Pune.
The verbal form of ~p <> q is written as
(A) Sita gets promotion and Sita gets
transferred to Pune.
(B) Sita does not get promotion then Sita will
be transferred to Pune.
(C) Sita gets promotion if Sita is transferred
to Pune.
(D) Sita does not get promotion if and only if
Sita is transferred to Pune.
25. Negation of a statement in logic corresponds to
in set theory.
(A) empty set
(B) null set
(C) complement of a set
(D) universal set
26. The logical statement ‘p A q’ can be related to
the set theory’s concept of
(A) union of two sets
(B) intersection of two set
(C) subset of a set
(D) equality of two sets
27. If p and q are two logical statements and A and
B are two sets, then p — q corresponds to
(A) AcB B) AnB
) AUB D) Ag8B
1.2 Statement Pattern, Logical Equivalence, and
Algebra of Statements
1. The statement p — (~q) is equivalent to
(A) gq—p B) ~qv-~p
© pr~q D) ~qa—p
2. Every conditional statement is equivalent to
(A) its contrapositive (B) its inverse
(C) its converse (D) only itself
3. The logically equivalent statement of p <> q is

A (prg9v@—p)
B) (Prg—>(pva
© (P—>9r@Q—>p)
D) pPrg9vprqg

Chapter 1: Mathematical Logic

4. The statement, ‘If it is raining then I will go to
college’ is equivalent to
(A) If it is not raining then I will not go to
college.
(B) If I do not go to college, then it is not
raining.
(C) IfIgo to college then it is raining.
(D) Going to college depends on my mood.
5. The logically equivalent statement of
PArqQVvpAr)is
(A) pv(@ar) B) qvnn
© pa(@vr D) qalpvr)
6. The Boolean Expression (p A~q) v qV (~p A q) is
equivalent to:
(A) p~rg B) pvgq
© pv~q M) ~pnrg
1.3 Tautology, Contradiction, Contingency
. (pA~QA(~pArQq)isa
(A) Tautology
(B) Contradiction
(C) Tautology and contradiction
(D) Contingency
2. When the compound statement is true for all its
components then the statement is called
(A) negation statement.
(B) tautology statement.
(C) contradiction statement.
(D) contingency statement.
3. The statement (p A q) = p is
(A) acontradiction (B) atautology
(C) either (A)or (B) (D) acontingency
4. The proposition (p A q) A (p = ~q) is
(A) Contradiction
(B) Tautology
(C) Contingency
(D) Tautology and Contradiction
5. The proposition (p = ~p) A (~p > p) is a
(A) Neither tautology nor contradiction
(B) Tautology
(C) Tautology and contradiction
(D) Contradiction
6. The proposition p - ~(p A ~q) isa

(A) contradiction.
(B) tautology.
(C) contingency.
(D) none of these
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7. Which of the following statements is a
tautology?
(A) (~arp)rg
B) (qrp)A(pA~p)
© (arp)vv-~p)
D PrdAr(pPrq)

1.4 Quantifiers and Quantified Statements,
Duality

1. Using quantifier the open sentence ‘x> — 4 = 32’
defined on W is converted into true statement as
(A) VxeW,x*—4=32
(B) 3x e W, such that x* —4 <32
(C) VxeW,x*—4>32
(D) 3x e W, such that x* —4 =32

2. Using quantifiers V, 3, convert the following
open statement into true statement.
‘x+5=8,xeN’
(A) VxeNx+5=8
(B) Foreveryx e Nyx+5>8
(C) 3JdxeN,suchthatx+5=38
(D) Foreveryx e Nyx+5 <8

3. The dual of the statement “Manoj has the job
but he is not happy” is
(A) Manoj has the job or he is not happy.
(B) Manoj has the job and he is not happy.
(C) Manoj has the job and he is happy.
(D) Manoj does not have the job and he is

happy.

4. Dual of the statement (p Aq) V~q=p Vv ~qis
(A) (pvqgv~q=pv~q
B) brdAr~q=pr~q
© (Gvaar~q=par~q
D) (pv~Arq=~pArq

1.5 Negation of compound statements

1. The negation of (p v ~q) A q is
A) (pvar~q B (Pr~9vgq
© prgv~q (D) Pr~9Vv~q

2. The negation of the statement

“T like Mathematics and English” is

(A) I do not like Mathematics and do not like
English

(B) I like Mathematics but do not like English

(C) Ido not like Mathematics but like English

(D) Either I do not like Mathematics or do not
like English

Negation of the statement: ‘+/5 is an integer or
5 is irrational’ is

(A) /5 isnot an integer or 5 is not irrational
(B) /5 isirrational or 5 is an integer

(C) /5 is an integer and 5 is irrational

(D) /5 is not an integer and 5 is not irrational

~(p <> q) is equivalent to

A) (A~ Vv(qr~p)

B) (v~)A(qv~p)

© (p->9A@->p)

® @-=>pvre—>9

The negation of ‘If it is Sunday then it is a
holiday’ is

(A) Itis aholiday but not a Sunday.
(B) No Sunday then no holiday.

(C) Itis Sunday, but it is not a holiday,
(D) No holiday therefore no Sunday.

The negation of q v ~(p A1) 18

(A) ~qA~(pv1)

(B) ~qa(pAr)

©) ~qvipnrn

D) ~qvpAan

Which of the following is always true?
A) ~(p—>9=~q->~p

®B) ~(va=pv~q

© ~(p—=>9=pr~q

D) ~(pva=~pv~q

The negation of ‘For every natural number x,

x+5>4"is

(A) VxeNx+5<4

B) VxeNx-5<4

(C) Forevery integer x, x + 5 <4

(D) There exists a natural number x, for which
x+5<4

The negation of the statement “All continuous

functions are differentiable”

(A) Some continuous
differentiable

(B) All differentiable functions are continuous

(C) All continuous
differentiable

(D) Some continuous functions are not
differentiable

functions are

functions are not



1.6 Switching circuit

1.

When does the current flow through the
following circuit.

e
q
e —~
T
B
q

(A) p,qshould be closed and r is open
(B) p,q, rshould be open

(C) p,q,rshould be closed

(D) none of these

The switching circuit for the statement

PAQATIS
o .
(A) P q r
e
q
(B) —o?o— —_
.
r
.
p
) — e
« o
q
p- q°
@ T
e
r
LA

p : A man is happy
q : The man is rich.

The symbolic representation of “If a man is not

rich then he is not happy” is [2004]
(A) ~p—>~q B) ~q->~p
© p—q D) p—->~q

If U: Set of all days,

S: Set of Sundays,

H: Set of holidays, then,

Venn diagram for “Sunday implies holiday” is
[2004]

(A) U

Chapter 1: Mathematical Logic

If the current flows through the given circuit,
then it is expressed symbolically as,

A

p q
« o
T
Ay (pArgQvr
B) (Pr9
© (v

D) (vgnar

The switching circuit

S N
S
L
S1 S'z

in symbolic form of logic, is

A A Vv(pVvpAr~q
B) (vavipVvipr~q
© PAr9YACpVPAr~q
D) evadarCp)VvpAr~q

L B
U
(B)
© U
OO,
(D) v
(i)
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3.

10.

11.

12.

Which of the following statement is not a
statement in logic? [2005]
(A) Earth is a planet.

(B) Plants are living object.

(C) -9 is a rational number.

(D) Iam lying.

Negation of (p A q) > (~p Vv 1)is
A) GPvaAaa~n

B) Prgvpa~1)

© PErdAlA~T)

D) Pvavpsr~1
Negation of p <> q is

A Pradvprg

B) (PAr~9v(gna~p)

©) (prgvgrp

D) PrdVv(~qrp)

[2005]

[2005]

Negation of the statement ‘A is rich but silly’ is
[2006]

(A) Either A is not rich or not silly.

(B) A s poor or clever.

(C) Asrich or not silly.

(D) A s either rich or silly.

The negation of the
“He is rich and happy” is
(A) He is not rich and not happy

(B) He is rich but not happy

(C) He is not rich but happy

(D) Either he is not rich or he is not happy

statement given by
[2006]

Ifp:x>y;,q>2zr:x>z then which of the
options represents ‘If x > y and y > z, then

x>2z? [2006]
A (pvg-—or B) (pva—>~q
© (Pr~q9—>q D) (~prdArq

If p and q are true statements in logic, which of

the following statement pattern is true? [2007]
(A) (bvar~q B (Pvad—>~q
© @er~—=>q DO (pPrdArg

~ (~p A ~q) is equivalent to [2007]
(A) parg B p—gq

©) pvq D) peq

(p = ~p) Vv (~p — p) is equivalent to [2008]
(A) T—>F B) par~p

) Tvp D) TeoF

p: Ram is rich
q: Ram is successful
r: Ram is talented

13.

14.

15.

16.

17.

18.

19.

Write the symbolic form of the given statement.
Ram is neither rich nor successful and he is not

talented [2008]
(A) ~pAr~qv~r  (B) ~p v~qA~r
©) ~pv~qv~r (D) ~pA~qA-~r
PArQVv(~qap)= [2009]
(A) qvp B) p
© ~q D) p~rq
Negation of (~p — q) is [2009]
(A) ~pv~q B) ~par~q
© pa~q D) ~pvq
If , ;
p p
VR s BV
q r
then the symbolic form is [2009]
A (PvaAavr)
B) (PArgv(pvr)
©) (Prdanar)
D) Prgnar
If (p A ~q) > (~p Vvr)is a false statement, then
respective truth values of p, q and r are
[2010]
(A) T,F,F B) FT,T
© T,T,T (D) F,FF
Negation of the statement p — q is [2010]
(A) ~pvq B) ~pv~—q
© par—q D) pArq
Simplified logical expression for the following
switching circuit is
®
N (D
()
\/
[2010]
A) p B) q
© 7 D) pAq
Let p : Boys are playing

q : Boys are happy

the equivalent form of compound statement
~pvqis [2013]
(A) Boys are not playing or they are happy.
(B) Boys are not happy or they are playing.
(C) Boys are playing or they are not happy.
(D) Boys are not playing or they are not happy.



20.

21.

22.

23.

24.

25.

26.

Let p : A triangle is equilateral, q : A triangle is

equiangular, then inverse of ¢ — p is [2013]

(A) If a triangle is not equilateral then it is not
equiangular.

(B) If atriangle is not equiangular then it is not
equilateral.

(C) If a triangle is equiangular then it is not
equilateral.

(D) If a triangle is equiangular then it is
equilateral.

If p : Every square is a rectangle
q : Every rhombus is a kite then truth values of

p = qand p & q are and
respectively. [2016]
(A) F,F B) T,F

(C) FET ® T,T

Which of the following quantified statement is

true ? [2016]

(A) The square of every real number is positive

(B) There exists a real number whose square
is negative

(C) There exists a real number whose square
is not positive

(D) Every real number is rational

- Sy S, .
/ /
1 S| S» 1
] ©

Symbolic form of the given switching circuit is

equivalent to [2016]
(A) pv~q B) par~q
(C) peq D) ~peq

The statement pattern (~p A q) is logically

equivalent to [2017]
A (pvqgv~p B) @vaar~p
© (®arg-—p D) (va—-p

Which of the following statement pattern is a
tautology? [2017]

(A) pv(@—p

B) ~q—>-~p
© @—>pvipeq
D) pa~p

If ¢ denotes the contradiction then dual of the

compound statement ~p A (q V ¢) is [2017]
(A) ~pv(qnrD B) ~par@v)
©) pv(qvy D) ~pv@AroQ

28.

29.

30.

31.

32.

33.

34.

Chapter 1: Mathematical Logic

The contrapositive of the statement: “If the
weather is fine then my friends will come and
we go for a picnic.” is [2018]
(A) The weather is fine but my friends will
not come or we do not go for a picnic.
(B) Ifmy friends do not come or we do not go
for a picnic then weather will not be fine.
(C) If the weather is not fine then my friends
will not come or we do not go for a picnic.
(D) The weather is not fine but my friends
will come and we go for a picnic.

The statement pattern p A (~p A q) 1S
(A) atautology

(B) a contradiction

(C) equivalenttop A q

(D) equivalenttop v q

[2018]

The negation of the statement: “Getting above 95%

marks is necessary condition for Hema to get

admission in good college” is [2018]

(A) Hema gets above 95% marks but she does
not get admission in good college.

(B) Hema does not get above 95% marks and
she gets admission in good college.

(C) IfHema doesnot get above 95% marks then
she will not get admission in good college.

(D) Hema does not get above 95% marks or
she gets admission in good college.

If p: Rahul is physically disable. q: Rahul stood
first in the class, then the statement “In spite of
physical disability Rahul stood first in the class

in symbolic form is [2019]
(A) pnrgq (B) pvgq
© ~pvg D) p—q

If truth values of p,p < r,p<> qare F, T, F
respectively, then respective truth values of q

and r are [2019]
(A) F,T B T, T
(C) F,F (D) T,F

The negation of the statement “some equations
have real roots” is [2019]
(A) All equations do not have real roots

(B) All equations have real roots

(C) Some equations do not have real roots

(D) Some equations have rational roots

The equivalent form of the statement ~(p — ~q)

18 [2019]
(A) ~pvgq (B) pnagq
©) pAr~q (D) pv~q

The statement pattern
A A~V (pAg]Vv (~pAQq)is equivalent

to [2019]
(A r B) pnagq
© bp D) q
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Which of the following is NOT equivalent to
p—q. [2019]
(A) pis sufficient for q

(B) ponlyifq

(C) qisnecessary for p

(D) qonlyifp

Leta:~(p A~r)v(~qVs)and
b:(pvs)e(qAar).

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. [2019]
(A) FF B) T,T
© T.F D) FET

p < qis logically NOT equivalent to [2019]

A (pvadA(~qVvp)
B (GrpVv(EpPA~g)
© (A~ Vv(@r~p)
D) E>9Ar@—>p)

Let p : I is cloudly, q : It is still raining.
The symbolic form of “Even though it is not
cloudy, it is still raining” is [2019]
(A) ~pArq B) pAr~q

©) ~p A~q D) ~pvq

Dual of the statement (p — q) > ris [2019]
(A) (pv~qvr B) (P—=>gvr

© @->pnar D) p—=>@—=>n)

The contrapositive of “If f(2) = 0, then
polynomial f(x) is divisible by (x —2)” is
[2019]

(A) If f(2) # 0 then polynomial f(x) is not
divisible by (x — 2)

(B) If polynomial f(x) is not divisible by
(x—2), then f(2) # 0

(C) If polynomial f(x) is divisible by (x — 2),
then f(2) =0

(D) Polynomial f(x) is divisible by (x — 2)
only if f(2) # 0

Letp:dn e Nsuchthatn+5>10
q:VneN,n®+n is an even number while
n’ - n is an odd number.
The Truth values of p and q are respectively.
[2019]
(A) T,F ®B T,T
(C) FT (D) FEF

Which of the following statement pattern is a
tautology?

Si=~p—>(q<>p),

S»=~pv~q
Ss;=(p>9A(@—>p)s
Se=(p—> Vv (~p<q)

[2020]
A) S B) S;

44.

45.

46.

47.

48.

The negation of the statement ‘If 5 < 7 and
7>2,then5>2"1is [2020]
(A) 5<7and7>2o0r5<2
B) 5<7and7>2and5>2
(C) 5<7and7>2o0r5<2
(D) 5<7and7>2and5<2

The dual of statement ‘Mangoes are delicious

but expensive’ is [2020]

(A) Mangoes are delicious or Mangoes are
expensive

(B) Mangoes are delicious or Mangoes are
not expensive

(C) mangoes are not delicious and mangoes
are not expensive

(D) mangoes are delicious and Mangoes are

expensive
The negation of the statement pattern
~p Vv (q—> ~1)is [2020]
(A) pa(@an) B) pvigan

©) ~pn(qnar) D) p—>(@a~r)

If A= {2, 3,4, 5, 6}, then which of the
following statement has truth value ‘false’

[2020]

(A) 3 x € A, such that x + 2 is a prime
number

(B) 3 x € A, such that x> + 1 is an even
number

(C) VxeA, x+6isdivisible by 2
(D) 3dxeA,suchthat(x—2) e N

The logical expression
PA@vDlvIipArqVv(pan]is

equivalent to [2020]
A) q (B) par
© p D) qvr
The symbolic from of the following circuit is

Si S,

*/.; >
S!
oiJ ’

S; Jozli Y

7| |H_@

(where p, q and r represents switches sj, s, and
s3 which are closed respectively) [2020]
A (pArg@Qv~pvpvpVvr]=I

B) [pvaar~plvI~pvqvr]=l

©) PArQVIPA(qvpVI)]=
D) Pvanalpv~qapan]=l

A



49.

50.

51.

52.

53.

54.

The negation of the statement, 3 x € A such that
x+5>8is [2020]
(A) VxeAsuchthatx+5<8
(B) VxeAsuchthatx+5>8
(C) dxe Asuchthatx+5<8
(D) VxeAsuchthatx+52>8

Which of the following statement pattern is a
contradiction?

Si=E@—>PAPAr~q9

S =[pArP—>9l—>q

S3=(pvq—>~p

Sie=[pAr(p—>ql<>q [2020]
(A) Ss B) S,
©) S, D) s,

The contrapositive of the statement ‘If Raju is
courageous, then he will join Indian Army’, is
[2020]

(A) If Raju does not join Indian Army, then
he is not courageous.

(B) If Raju join Indian Army, then he is not
courageous

(C) If Raju join Indian Army, then he is
courageous.

(D) If Raju does not join Indian Army, then
he is courageous.

If the symbolic form of the switching circuit is

[(~p V (p A ~q)] V q, then the current flows

through the circuit only if [2020]

(A) both switches should be closed

(B) irrespective of status of the switches

(C) One switch should be open and other
should be closed

(D) Dboth switches should be open

The verbal statement of the same meaning, of

the statement ‘If the grass is green then it rains

in July’ is [2020]

(A) The grass is not green and it does not
rains in July.

(B) The grass is not green or it rains in July

(C) The grass is not green if and only if it
rains in July

(D) If the grass is not green, then it does not
rain in July

If p : Seema is fat.

q : She is happy,
then the logical equivalent
‘If Seema is fat, then she is happy’ is
(A) Seema is fat and she is happy.
(B) Seema is not fat or she is happy

statement of
[2020]

55.

56.

57.

58.

59.

60.

Chapter 1: Mathematical Logic

(C) Seema is fat or she is happy
(D) Seema is not fat or she is unhappy

The negation of a statement
‘xeAnB—>(xeAandx € B) is
(A) xeAnB—>(xeAorxeB)
B) xeAnBand(x ¢ Aorx ¢ B)
(C) xeAnBor(xe Aandx € B)
(D) x¢ AnBand(x € Aandx € B)

[2021]

p : It rains today

g : I am going to school

r : I will meet may friend

s : I will go to watch a movie.

Then symbolic form of the statement “If it does
not rain today or I won’t go to school then I will
meet my friend and I will go to watch a movie”
is [2021]
(A) ~pvq—=>(vs)

B) (Prq—>(rvs)

© ~prg—>(@As)

D) (prg > (@As)

Negation of the satement V x € R, x* + 1 =0 is
[2021]

(A) 3 x e Rsuchthatx’+1<0.

(B) 3 x e Rsuchthatx’+1<0.

(C) dxeRsuch that x> + 1 0.

(D) 3xeRsuchthatx*+1=0

If p, q are true statements and r is false statement,
then which of the following is correct? [2021]
(A) (pvVvq)Vrhas truth value F.

(B) (p A q)— rhas truth value T.

(C) (p > r) > qhas truth value F.

(D) (p <> q) — rhas truth value F.

Given p : A man is judge, q : A man is honest
If S; : If a man is a judge, then he is honest
S, : If a man is a judge, then he is not honest
S; : A man is not a judge or he is honest

S4 : A man is a judge and he is honest

Then [2021]
(A) $,=8; B) Si=5;
C€) S:=8,4 (D) S$;=S;

S; : If -7 is an integer, then J-7 is a complex
number
S, : —7 is not an integer or ~/~7is a complex
number

[2021]
(A) S, and S, are converse statements of each

other

(B) Sy and S; are negations of each other
(C) S, and S, are equivalent statements
(D) S, and S, are contrapositive of each other

11
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“If two triangles are congruent, then their areas
are equal.” Is the given statement, then the
contrapositive of the inverse of the given
statement is
(Where p Two triangles are congruent,
q : Their areas are equal)
[2021]
(A) If two triangles are not congruent, then
their areas are equal.
(B) If two triangles are not congruent, then
their area are not equal.
(C) If areas of two triangles are equal, then
they are congruent.
(D) If areas of two triangles are not equal,
then they are congruent.

The negation of ‘V x € N, x> + x is even

number’ is [2021]

(A) VxeN,x*+xis not an even number.

(B) VxeN,x*+xisnot an odd number.

(C) 3 x e N such that x> + x is an even
number.

(D) 3 x € N such that x> + x is not an even
number.

If p : It is raining.
q : Weather is pleasant
Then simplified form of the statement “It is not
true, if it is raining then weather is not pleasant”
is
[2021]
(A) Itis not raining or weather is pleasant.
(B) Itis raining or weather is not pleasant.
(C) Itis raining or weather is not pleasant.
(D) Itis raining and the weather is pleasant.

The negation of the statement 7 is greater than

4 or 6 is less than 7 [2021]

(A) 7 is not greater than 4 and 6 is not less
than 7

(B) 7 is not greater than 4 or 6 is not less than
7

(C) 7 is greater than 4 and 6 is less than 7
(D) None of the above

The contrapositive of the statemnt. ‘If 2% = 5,
then I get first class’ is [2021]
(A) IfIdo not get a first class, then 2% =5

(B) IfIdo not get a first class, then 2° # 5

(C) IfI get a first class, then 22=5

(D) None of the above

The truth value of the statement ‘Patna is in

Biharor 5+ 6=111"is [2021]
(A) True
(B) False

(C) Cannot say anything
(D) None of these

68.

69.

70.

71.

72.

73.

statement
[2021]

The negation of a
‘xeAnB—(xeAandxeB)’is

(A) xeAnB—(xeAorxeB)
(B) xeANnB or(xeAandxeB)
(C) xeANB and (xgAorxgB)
(D) x¢ANB and (xeAandxeB)

If (p A ~r) > (~p v q) has truth value ‘F’, then

truth values of p, q and r are respectively.  [2022]
(A) T,F,F (B) FEF
(C©) FFET D) T,T,T

Consider the statement “P(n) : n° — n + 37 is
prime.”

Then, which one of the following is true? [2022]
(A) Both P(3) and P(5) are false.

(B) Both P(3) and P(5) are true.

(C) P(3) false, but P(5) is true

(D) P(5) is false, but P(3) is true.

Negation of a statement ‘If V x, x is a complex
number, then x* < 0 is [2022]

(A) 3 x,xisnotacomplex number and x* >0
(B) Vx, x is a complex number and x* < 0.
(C) 3x, x is not a complex number and x* < 0.
(D) Vx, x is a complex number and x* > 0.

The statement pattern
P=>@=>pP]I=>p—>CVvelis
(A) acontingency

(B) atautology

(C) acontradiction

[2022]

(D) equivalenttop <> q

Which of the following is correct statement?
@ Si:(prg=~(p—>~q
®) Sy:(pAQq) A(~pvV~q)is tautology.
(©) S;:[pA(—~q)]— q)is contradiction.
(d) S;:p—(q— p)is contingency.
[2022]
(A) statement S; is correct.
(B) statement S, is correct.
(C) statement S3 is correct.
(D) statements S; and S; are correct.

If p : 25 is an odd prime number,
g : 14 is a composite number and
r: 64 is a perfect square number.
Then which of the following statement pattern is

true? [2022]
(A) ~(@Anvp (B) ~pvi(gnar)
©) (@ArgAr D) (v



74.

75.

76.

71.

78.

79.

80.

If Statement I : If a quadrilateral ABCD is a
square, then all of sides are equal.
Statement II: All the sides of a quadrilateral
ABCD are equal, then ABCD is a square. then
[2022]
(A) Statement II is a negation of statement I.
(B) statement II is an inverse of statement 1.
(C) statement II is a converse of statement 1.
(D) statement II is a contrapositive of
statement 1.

The negation of the statement

“The payment will be made if and only if the

work is finished in time.” is [2022]

(A) The work is finished in time and the
payment is not made.

(B) Either the work is finished in time and the
payment is not made or the payment is
made and the work is not finished in time.

(C) The payment is made and the work is not
finished in time.

(D) The work is finished in time and the
payment is not made or the payment is
made and the work is finished in time.

For three simple statements p, ¢, and r,
p — (q V1) is logically equivalent to [2022]
A) PVvg—r

B Pp—=~)Ar(p—r)

© P—9dVp—r

D) P—=PAr(p—~1)

Which of the following statement pattern is a
contradiction? [2022]
(A) S4=(~pArqV(~q

B S$=pP—-9VPr~q9

© Si=(~pV~qV(pV~q

D) S;=(~praAr(~q

Let p, q, r be three statements, then
[p> @] [(pArq—or]is [2023]
(A) equivalent to p <> q.

(B) contingency.

(C) tautology.

(D) contradiction.

The logical statement
(~(~pVq) V(pAr)A(~qAr)is equivalent to

[2023]
(A) ~pVr B) Pr~qVr
©) @ArDA~q D) (pAr~gAr
If truth value of logical statement
(p & ~q) — (~p A q) is false, then the truth
values of p and q are respectively [2023]
(A) FT B) T,T
© T,F (D) FEF

82.

83.

84.

Chapter 1: Mathematical Logic

The inverse of the statement

“If the surface area increase, then the pressure

decreases.”, is [2023]

(A) If the surface area does not increase, then
the pressure does not decrease.

(B) If the pressure decreases, then the surface
area increases.

(C) If the pressure does not decreases, then
the surface area does not increase.

(D) If the surface area does not increase, then
the pressure decreases.

The contrapositive of “If x and y are integers
such that xy is odd, then both x and y are odd” is

[2023]
(A) If both x and y are odd integers, then xy is
odd.
(B) If both x and y are even integers, then xy
is even.

(C) Ifxoryisan odd integer, then xy is odd.

(D) If both x and y are not odd integers, then
the product xy is not odd.

Let

Statement 1 : If a quadrilateral is a square, then

all of its sides are equal.

Statement 2 : All the sides of a quadrilateral are

equal, then it is a square. [2023]

(A) Statement 2 is contrapositive of statement 1.

(B) Statement 2 is negation of statement 1.

(C) Statement 2 is inverse of statement 1.

(D) Statement 2 is the converse of statement 1.

The given following circuit is equivalent to
8T8

s s ]
S g

— O

[2023]
(A) S|
S,
Y

—©
(B) S,
S,

Y
—0

13
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© i

S

S,
—®

(D) —»—/ J—»—

[—()

If p and q are true statements and r and
s are false statements, then the truth values
of the statement patterns (p A q) v r and

(p Vv s) <> (q A1) are respectively [2023]

(A) FT B) T,T

(C) F,F (D) T,F

The negation of the statement pattern
~$ V (~1 A 8) is equivalent to [2023]
(A) snar

(B) sA(ra~s)

C) saA~r

(D) sv(rv~s)

Negation of inverse of the following statement

pattern (p A q) = (p v ~q) is [2023]
(A) p B ~q
© -~ D) q

Negation of contrapositive of statement pattern

Pv~q)>(PAr~qis [2023]
(A) (pAr@Vv(PA~q)

B) Gpvasrlpv~q

© @Pr~9v=pr~q)

@) pv~dalpva

If q is false and p A q <> 1 is true, then

is a tautology. [2023]

(A) pvr
B) (pAar)—>pvr
©) (pvr)-opar
(D) pnar

The negation of the statement

“The number is an odd number if and only if it

is divisible by 3.” [2023]

(A) The number is an odd number but not
divisible by 3 or the number is divisible
by 3 but not odd.

(B) The number is not an odd number iff it is
not divisible by 3.

(C) The number is not an odd number but it is
divisible by 3.

(D) The number is not an odd number or is
not divisible by 3 but the number is
divisible by 3 or odd.

92.

93.

94.

The statement [(p > q) A ~q] > 1 is a

tautology, when r is equivalent to [2023]
(A pr~q B) qvp
© pnrgq D ~q

If the statement p <> (q — p) is false, then true
statement/statement pattern is [2023]
A p

B) p=>@v~9

© parl=prq

D) Pv~9->p

If statement I : If the work is not finished on
time, the contractor is in trouble.

statement II : Either the work is finished on time
or the contractor is in trouble.

then [2024]
(A) statement II is negation of statement .

(B) statement II is converse of statement I.
(C) statement II and statement I are equivalent.
(D) statement II is an inverse of statement .

Which one of the following is the pair of
equivalent circuits?

ii. S,
]
S, S, Y
—©
iii. ESZ
S
—©
iv. A
Sl SZ SS
—®
JJ
A S, S,
S3
—©

[2024]
(A) (i) and (i)
(B) (i) and (iv)
(C)  (iii) and (v)
(D) (i) and (iii)



95.

96.

97.

Consider the following statements
p : the switch S; is closed.
q : the switch S; is closed.
r : the switch S3 is closed.
Then the switching circuit represented by the
statement (p A Q) vV (~pA(~qVvPpVrI))is
[2024]
(A)

©) . )
S
s,
S, S
S3
111 1) «
| ——L)——

(D)

0

If (pA~q)A(par)—>~pvq is false, then the

truth values of p,q and r are respectively

[2024]
A T,T,T (B) F,FF
© T,FET (D) FTF
The converse of [pA(~q)]—>r is [2024]

(A) ~r—>(~pvq)
(B) r—(~pa~q)
(C) (~pvg)o~r
(D) r—(pnrq)

99.

100.

101.

102.

Chapter 1: Mathematical Logic

Consider the statements given by following :
(A) If3+3=7,then 4+3=8.

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

(C) Ifboth (A) and (B) are true, then 5+6=17.
Then which of the following statements is
correct? [2024]
(A) (A) is true while (B) and (C) are false.

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

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

Negation of the statement “The payment will be
made if and only if the work is finished in time." Is
[2024, 2023]

(A) The work is finished in time and the
payment is not made.

(B) The payment is made and the work is not
finished in time.

(C) The work is finished in time and the
payment is not made, or the payment is
made and the work is finished in time.

(D) Either the work is finished in time and the
payment is not made, or the payment is
made and the work is not finished in time.

The inverse of p —» (@ — 1) is logically
equivalent to [2024]
A) p—o>@—0

B) @—>1—>~p

© (pvg-r

D) @—->n—>p

Let p, q and r be the statements

p : X is an equilateral triangle

q: X is isosceles triangle

r:qv-p,

then the equivalent statement of r is [2024]

(A) If X is not an equilateral triangle, then X
is not an isosceles triangle

(B) X is neither isosceles nor equilateral
triangle

(C) X is isosceles but not an equilateral
triangle

(D) If X is not an isosceles triangle, then X is
not an equilateral triangle.

inverse  of
[2024]

The contrapositive of the
p—>(p—q) is

(A)  (~prg)—p

B) (~pva)—p

© p->(~pva)

D) (pva)—p

15
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__ PSP SERIES (26 YEARS)
PREVIOUS SOLVED PAPERS
s — ADDITIONAL BOOKS
— Physics

— MHT-CET PCB Solved Papers 2024
— MHT-CET PCM Solved Papers 2024
— MHT-CET 10 Model Question Papers (Physics, Chemistry, Biology)

— Chemistry
— Mathematics

— Biology
— MHT-CET 10 Model Question Papers (Physics, Chemistry, Mathematics)
PSP SERIES (10 YEARS) — MHT-CET 22 Model Question Papers (Physics, Chemistry, Biology)
(PREVIDUS SOLVED PAPERS) ;
Physics — MHT-CET 22 Model Question Papers (Physics, Chemistry, Mathematics)

__. Chemistry — MHT-CET 22 Model Question Papers (Physics, Chemistry, Mathematics, Biology)

— Mathematics
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