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“Don’t follow your dreams; chase them!”- a quote by Richard Dumbrill is perhaps the most pertinent for one
who is aiming to crack entrance examinations held after std. XII. We are aware of an aggressive competition a
student appearing for such career defining examinations experiences and hence wanted to create books that
develop the necessary knowledge, tools and skills required to excel in these examinations.

For the syllabus of MHT-CET 2020, 80% of the weightage has given to the syllabus for XII"™ standard wh.
only 20% is given to the syllabus for XI" standard (with inclusion of only selected chapters). Since there is 1.
clarity on the syllabus for MHT-CET 2021 till the time when this book was going to be printed and takir- ‘he
fact into consideration that the entire syllabus for std. XII™ Science has always been an integral Lart «
MHT-CET syllabus, this book includes all the topics of std. XII" Mathematics.

We believe that although the syllabus for Std. XII and MHT-CET is aligned, the outlook to s* _ *he su ‘act
should be altered based on the nature of the examination. To score in MHT-CET, a student as tc ¢ not ). st
good with the concepts but also quick to complete the test successfully. Such in ~nuvity w ¢ de ‘loped
through sincere learning and dedicated practice.

Having thorough knowledge of mathematical concepts, formulae and their appl*~-~tions . a prerequisite for
beginning with MCQs on a given chapter in Mathematics. Students must kno the uire. .les, formulae,
functions and general equations involved in the chapter. Mathematics require.  ‘derstan. < and application of
basic concepts, so students should also be familiar with concepts studied in the “rlier staudards. They should
befriend ideas like Mathematical logic, inverse functions, differential ¢ .au. - in. ration and its applications
and random variables to tackle the problems.

As a first step to MCQ solving, students should start wi* clementary estior . Once a momentum is gained,
complex MCQs with higher level of difficulty should e practised. Ques....us from previous years as well as
from other similar competitive exams should be solved > obtain an in ght about plausible questions.

The competitive exams challenge understanding of s. ‘'ents abe . subject by combining concepts from
different chapters in a single question. To figure these qu. _ out, cognitive understanding of subject is
required. Therefore, students should put in extra effort to practise such questions.

Promptness being virtue in these exams, s* dents .aould wear time saving short tricks and alternate methods
upon their sleeves and should be a.  toap, v .mw h accuracy and precision as required.

Such a holistic preparation is the key tc “ccec = .c¢ examination!
To quote Dr. A.P.J. Abdul Kala~ =~ "“vou ant to shine like a sun, first burn like a sun.”

Our Triumph Mathematic. ok has L >n designed to achieve the above objectives. Commencing from basic
MCQs, the book proceeds to «. ‘elop ¢ npetence to solve complex MCQs. It offers ample practice of recent
questions from vario . ¢c. »etiti  _.aminations. While offering standard solutions in the form of concise
hints, it also provid~< shortc. and . ‘ernate Methods. Each chapter ends with an Evaluation test to allow self-
assessment.

Features of the . ~k prese. >d on the next page will explicate more about the same!
We ho' the ok be. fits the learner as we have envisioned.

The jearn |, to « (.te a complete book is strewn with triumphs, failures and near misses. If you think we’ve
nearly mi ‘ed s mething or want to applaud us for our triumphs, we’d love to hear from you.
™ _  wvriw w us on: mail@targetpublications.org

A bool ffects eternity, one can never tell where its influence stops.

Best of luck to all the aspirants!
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Publisher
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] Mathematical Logic

Sub topics Aristotle (384 - 322 B.C,)

1.1

1.2

1.3
1.4

1.5
1.6

Aristotle  the  great

Statement, Logical Connectives, Compound philosopher and thinker

Statements and Truth Table laid the foundations of
Statement Pattern, Logical Equivalence, and study —of - logic i

systematic  form. The
Algebra of Statements study of logic helps in

Tautology, Contradiction, Contingency increasing one’s abil.
of systematic and logico’
X reasoning and develops
Duality the skill ;
Negation of compound statements understanding - alidity
of statements.

Quantifiers and Quantified Statements,

Switching circuit

Chapter at a glance

Statement

A statement is declarative sentence which is either v = or false, I ¢ not both simultaneously.
. Statements are denoted by lower case letters p, ¢, ~*°

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

Open sentences, imperative sentenc s, ex amatory sentences and interrogative sentences are not
considered as Statements in = “gic.

Logical connectives

Type of compound .cate.. nt ‘ Connective Symbol Example
Conjuction and A pandq:pAq
Disjunction or Vv porq:pvgq
Negation not ~ negationp : ~p

= notp:~p
Conditi~t il or L. lication if....then —or= |Ifp,thenq:p—>q
Biconditi. 2l or Do. ule implication if and only if, i.e., iff oo | piffg:peq
1. W 2 twe 1 more simple statements are combined using logical connectives, then the statement so
“orme ‘< called Compound Statement.
il. Sub-' atements are those simple statements which are used in a compound statement.

.1e conditional statement p — q, p is called the antecedent or hypothesis, while q is called the
consequent or conclusion.

-

_uth Tables for compound statements:

1. Conjuction, Disjunction, Conditional and Biconditional: ii.  Negation:
P | 4] pAaq |  pvq | p=>q | pe(q 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
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4. Relation between compound statements and sets in set theory:
1. Negation corresponds to ‘complement of a set’.
ii.  Disjunction is related to the concept of ‘union of two sets’.

iii.  Conjunction corresponds to ‘intersection of two sets’.
iv.  Conditional implies ‘subset of a set’.
v. Biconditional corresponds to ‘equality of two sets’.

5. Statement Pattern:

When two or more simple statements p, g, r .... are combined using connectives A, v, ~, =, <> the new
statement formed is called a statement pattern.

eg: ~pAq, pA(PAQ,(@—>p)Vvr

6. Converse, Inverse, Contrapositive of a Statement:

If p — q is a conditional statement, then its

1. Converse: ¢ > p il. Inverse: ~p —> ~q iii.  Contraj sitiv . ~c > ~p
7. Logical equivalence:

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

P 4|~ ~a p-oqg | qop | po-q | ~qo~
T|T| F | F T T T T
T F|F T F T T I
F|T | T | F T F ] Ty
F F| T T T T T

From the given truth table, we can summarize the fo. -ving:

1. The given statement and its contrapositive are logic. , cquivalent.
ie, p>q=~q—>~p
ii.  The converse and inverse of the .ven ¢ ..ement are logically equivalent.

ie,qo>p=~p—>~q
8. Algebra of statements:
i pvg=qvp

PAQ=qAD Commutative property

ii. pvqvr=, ‘Qv. -~ qVvr ..
Associative property
PAQAT=pAl, D= AQAT

Distributive propert
nA(G =P AV (PAT uHve propetty
I ~p @=-pA~q

_ De Morgan’s laws
(P w=~pv~q

p >4=~pvq

Conditional laws

. pveAr)= ~vqa (pvr) }

peq=(P—>9A(@—>p)
=(~pv@A(~qvp)
vi. pv(pAqQ=p }
pAr(pv@=p

viii. If T denotes the tautology and F denotes the contradiction, then for any statement ‘p’:

} Identity law

Absorption law

a pvT=T;pvF=p
b. pAT=p;pAF=F
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iX. a. pv~p=T
pAa~p=F } Complement law
X. a  ~(~p)=p
. ~T=F Involution laws
c. ~F=T
xi. pvp=p
Idempotent law
PAP=P
9. Types of Statements:
1. If a statement is always true, then the statement is called a “tautology”.
ii.  Ifa statement is always false, then the statement is called a “contradiction” or a “ llar
iii.  If a statement is neither a tautology nor a contradiction, then it is called  ating cy”.
10. Quantifiers and Quantified Statements:
1. The symbol ‘V’ stands for “all values of ” or “for every” and is know . as un  ~rsal quantifier.
il. The symbol ‘3’ stands for “there exists atleast one” and is known as . ‘stential \,aantifier.
iii.  When a quantifier is used in an open sentence, it becomes a sta* .uwi.  7d1s “lled a quantified statement.
11.  Principles of Duality:
Two compound statements are said to be dual o” cach other, it  ~ - . be obtained from the other by
replacing “A” by “v” and vice versa. The connect s “A” and “ ' are duals of each other. If ‘t’ is tautology
and ‘¢’ is contradiction, then the special statements ° & ‘¢’ are d ils of each other.
12. Negation of a Statement:
L ~(pve=~par~q i ~(pArg=~pv~q
iii. ~(P->9=pr~q v. ~@peg=@Ear~qVv@r~p)
v. ~(~p)=p
vi. ~(forall/everyx)=forson. /the.  stsx
> ~ ( Y x ) =dx
vii. ~ (for some /thei. <istx)= rall/everyx
=>~3x)=""
vill. ~(x<y) = x2y
~(x> )= Ty
13. Application. €Logic .o Switching Circuits:

i A . *[A]  Switches in series) Va Va
_et 1 : oy switch is ON St Sy
41 S, switch is ON | (L)
For the lamp L to be ‘ON’ both S; and S, must be ON T
Using theory of logic, the adjacent circuit can be expressed as, p A q.

ii. OR : [v] (Switches in parallel)

o Si »
Let p: Sy switch is ON
q: S; switch is ON /
For lamp L to be put ON either one of the two — S2 (ID
switches S; and S, must be ON.

Using theory of logic, the adjacent circuit can be expressed as p v q.
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iii.  Iftwo 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 Sl =~ Sz
or Sz =~ Sl
9. Assuming the first part of the statement as p,
Classical Thinking second as q and the third as r, the -+ .. -nt
‘Candidates are present, and voters v ready
1.1  Statement, Logical Connectives, vote but no ballot papers’ in symbolic »  is
Compound Statements and Truth Table (A) (pvqAa~r ®B . ~9.

©) (prgn~r DO DA~

—_—

Which of the following is a statement in logic?

(A) What a wonderful day! 10.  Write verbally ~p v 7 cre
(B) Shut up! p: She is beautiful; q: 5. iscle.
(C) What are you doing? (A) Sheis beavt“ilbut. *clever
(D) Bombay is the capital of India. (B) Sheisnc oeau “ulor. 1sclever
2. Which of the following is a statement? (C)  Sheis€ beautil.{or she is not clever
(A)  Open the door (D) Sheisbe. ‘iful and clever.
(B) Do your homework. 11. Ifp:" umisi 7,q: am fails in the examination,
(C) Switch on the fan. then ‘e verbal rmof~p v ~qis
(D) Two plus two is four. (A)  am is .ot lazy and he fails in the
3. Which of the following is a statement in logic? €Xeodtion. .
(A) Goaway (B) How beautiful! (B) Ram is not lazy or he does not fail in the
(C) x>5 (D) 2=3 :Xamination.
. . (C>  Ram is lazy or he does not fail in the
4. Ihe connective in the statement examination.
Earth revolves”arlound the Sun and Moon is a (D) Ram is not lazy and he does not fail in the
satellite of earth”, is examination.
(A) or (B)  Earth
(C) Sun (D) ~d 12. 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.

5. p: Sunday is a holiday, q: Ram a. - no. J
on holiday.
The symbolic form of the tateme,
‘Sunday is a holiday ‘d Ram studies on

holiday’ is 13. A compound statement p and q is true only
(A) pAr~q ‘B)  Agq when
©) ~pa-, P g (A)  pis true.
) . (B) qistrue.
6. p: There E clouoi  the §ky and q : it is not (C) both p and q are true.
rainine. The -mbolic .orm is (D) none of p and q is true.
A p q B) p—>~q
() v D) ~p~rq 14.  For the statements p and q ‘p — q’ is read as
It p:* he s n has set, q: The moon has risen, ‘if p then q’. Here, the statement q is called
then ' Jlically the statement ‘The sun has (A) antecedent.
u set or the moon has not risen’ is written as (B) consequent.
(A pAr~q (B) ~qvp (C) logical connective.
T) ~pAq D) ~pv~q (D) prime component.
8. If p: Rohit is tall, q: Rohit is handsome, then the 15. Ifp: Prakash passes the exam,
statement ‘Rohit is tall or he is short and q : Papa will give him a bicycle.
handsome’ can be written symbolically as Then the statement ‘Prakash passing the exam,
(A) pv(pnrQq implies that his papa will give him a bicycle’
B) pA(~pvq) can be symbolically written as
© pvpAr~9 (A) p—>q B) peq
D) ~pA(-pAr~q) © pnrgq D) pvgq
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16.

17.

18.

19.

20.

21.

22.

24.

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)
(C) a-b (D)

A compound statement p — q is false only when
(A) pistrue and 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)

© p—>@Qvy D)

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 bre _u v °
she likes calculus.

(B) If Rimi likes calculus t.. ~ she < s not
opt for engineering branch.

(C) If Rimi likes calculvs “-en s,
engineering branch

(D) If Rimi likes eng.
opts for calcnlss.

~d—>~a
an~d

acb
b—>a

(PpArq) —>r
p—>(QAar)

opts for

>ring bra ch then she

The inverse of lo ical s. emel. > — qis

A) ~p—> 4 ¢ p q
©) q-—1 (D) qep
Contranositi. of p > g is

A q o B) ~q—p
(» ~= » D) gq—>-~p

The atem nt “If x* is not even then x is not
en’  .e converse of the statement

(+ Ifx?is odd, then x is even

(F  Ifxisnot even, then x* is not even
.) 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

25.

26.

27.

28.

29.

30.

The inverse of the statement “If you access the

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

(A) If you 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 yo
not access the internet.

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

The contrapositive of the statement:  “ a child

concentrates then he learns” is

(A) Ifachild does not cor :ntrat ae doe. not
learn.

(B) If a child does
concentrate.

(C) Ifachild- .. -esthc “ learns.

(D) [Ifachi'c concen “tes, he does not forget.

<lear, hen t does not

If p: Sita eets p. ™otion,
q: «tais. nsfe. °dto Pune.

The crbal fort of ~p <> q is written as

(A) ‘ta ge , promotion and Sita gets
tra.. -.ced to Pune.

(B) ita does not get promotion then Sita will
se transferred to Pune.

(> Sita gets promotion if Sita is transferred
to Pune.

(D) Sita does not get promotion if and only if
Sita is transferred to Pune.

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

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

If p and q are two logical statements and A and
B are two sets, then p — g corresponds to

(A) AcB B) ANB

©) AUB D) AgB

1.2 Statement Pattern, Logical
Equivalence, and Algebra of

Statements

31.

Every conditional statement is equivalent to
(A) its contrapositive (B) its inverse
(C) its converse (D) only itself
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32.

33.

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.

The logically equivalent statement of
PAg Vv (pAar)is

(A) pv(gar) (B)
© pa@vr) D)

qv(pAar)
qnr(vr)

1.3  Tautology, Contradiction, Contingency

34. 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.
35. The statement (p A q) = p is
(A) acontradiction (B) atautology
(C) either (A)or(B) (D) acontingency
36.  The proposition (p A Q) A (p = ~q) is
(A) Contradiction
(B) Tautology
(C) Contingency
(D) Tautology and Contradic "~n
37. The proposition (p = ~p) A (~p >, 1sa
(A) Neither tautology nc- _o.. ~dici.
(B) Tautology
(C) Tautology and con.. liction
(D) Contradicti .
38. Theproposit”  —>~(p, q)is
(A) cor*r dictiow (B) tautology.
(C) conti -ncy. (D) none of these
39. T .prov ‘ition —q)<>(~p—>~q)isa
(Y “ato v (B) contradiction
(C)  conti gency (D) none of these
Z 1.. Quantifiers and Quantified Statements,
Duality
4u.  Using quantifiers V, 3, convert the following

open statement into true statement.
‘xt5=8xeN’

(A) VxeNx+5=8

(B) Foreveryx e N,x+5>8
(C) 3dxeN,suchthatx+5=38
(D) Foreveryx e Nx+5 <8

41.

42.

43.

15 ™
44,

15.

46.

47.

48.

49.

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

Dual of the statement (p Aq) V~q=p Vv ~q i
A) (bvadv~q=pv~q

B) brdAr~q=pr~q

© var~q=pAr~q

D) (pv~)rq=~pArq

The dual of the statement  rano»
but he is not happy” is

(A) Manojhasthe, * orh.  noths py.

(B) Manoj hasthe,s. ~dhe. _nappy.
(C) Manoj has *' iob ai. he ‘s happy.

(D) Manoj d ¢s n. have ..¢ job and he is

as th job

happy.
__ “on. ~ompound statements

Whi 1 of the . 'owing is logically equivalent to
~p AV
(A) p B) ~pv~—q
©  -pva D) ~pA~q
~(p* -q)isequal to
0 pvq B) ~pAaq
© ~pv-p D) ~pr~q

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 is irrational 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

Ay (A~ Vv@r~p)

B (pv~)r(qv~p)

© P—2>9A@—=>p

M @->pvp—->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.
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50. The negation of q v ~(p A1) is
(A) ~qA~(pvr) B) ~qapAr)
©) ~qvpnr D) ~qvpAar)
51.  Which of the following is always true?
A) ~(p—>9=~q->~p
B) ~(ve=pv~q
€ ~(p—>a=pr~q
D) ~(pva=~p Ar~q
52.  The negation of ‘For every natural number x,
x+5>4"1is
(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
© 16

Switching circuit

53. The switching circuit for the statement
PAQATIS
(&) : ; <
« .
® _ . 1 |
P
r
(©) )
— _./1 —
- |
VORI
o | P ! 3
L. -

T

54. If the current fl ws th. ‘gh w
thenitis exr s> 'symboi. :lly a.

¢ e

given circuit,

.—
. q
_ « o
Y wn@vr T (B (prg)
C @va D) pvonar
55. 7 e switching circuit
Si
in symbolic form of logic, is
(A) pr~q B) pv~q
© p—>~q D) pe~q

56.  The switching circuit

S S,
N
L
Sl S’z

in symbolic form of logic, is

A (pArg@v(pVvpAr~q
B) (PvadvEp)vipar~q)
©) PrdACP)VPA~q
D) PvYPAEp) vV (PA~h?

@ Critical Thinki.

@ 1.1 Statemer’ Log, ! Connectives,
Compn 1d Sta. ments and Truth Table

1. Which of the fo. wing is an incorrect statement
inlog™
(A) Multiply e numbers 3 and 10.
(B)  times ] isequal to 40.
(C©) Vv " e product of 3 and 10?
(D) 10 times 3 is equal to 30.

R Let © : I is cloudly, q : It is still raining. The
== volic form of “Even though it is not cloudy,
1t is still raining” is
(A) ~pArq (B)
© ~p~rq (D)

3. Assuming the first part of the sentence as p and
the second as q, write the following statement
symbolically:

‘Irrespective of one being lucky or not, one
should not stop working’

A) (pAr~pP)vq B) (v-pArq
© @v-pr~q (D) (PAr~pVv~q

4. If first part of the sentence is p and the second is
g, then the symbolic form of the statement ‘It is

not true that Physics is not interesting or
difficult’ is

p A~q
~p Vq

A ~~prq B) (pvaq
© (pv~q D) ~(~pvaq
5. The symbolic form of the statement ‘It is not

true that intelligent persons are neither polite nor
helpful’ is

A) ~pvaq B)  ~(~p~r~q)
© ~(pv~q) D) ~pPr9

6. Given ‘p’ and ‘q’ as true and ‘r’ as false, the
truth values of ~p A (q v ~r) and (p = q) A T are
respectively
(A) T,F (B) FE,F
<© T1,7T D) F,T




MHT-CET Triumph Maths (MCQs)

®

T

7.

10.

11.

12.

13.

14.

15.

17.

If p and q have truth value ‘F’, then the truth

values of (~p v q) < ~(p A q) and
~p < (p > ~q) are respectively

A T, T (B) FEF

© T,F D) F,T

If p is true and q is false then the truth values of
(P> q < (~q—>~p)and (~p v q) A (~q V p)
are respectively

(A) F,F B) FT

© TF ® T.T

Leta:~(p A~1r)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.

(A) F,F B T,T

© T,F (D) F,T

If p is false and q is true, then

(A) pAqistrue (B) pv~qistrue

(C) q-opistrue (D)
Given that p is ‘false’ and q is ‘true’ then the
statement which is ‘false’ is

(A) ~p—>~q B) p—=>(@nrp)

© p—>—q D) q->-p

If p, q are true and r is false statement then
which of the following is true statement?

(A) (parq)vrisF

B) (parq)—orisT

© PvaarpvnisT

D) po>9e@E->nisl

p — qis true

If the truth value of statement p  (~q = °
false (F), then the truth vab-- ~fthe ‘“atements
p, g, T are respectively.

A T,F,T ) F,u T

<© T,T,F w T,7F

Ifp—> (pA~q) ,falsc hent truth values of
pandqarer . ively.

(A) FF (B) T.F

<o T,1 D) ET

If ;v is}, en which of the following is
¢ rect”

(1) s T B) p—oqisT

(C) = pisT D) p—oqisF

1. contrapositive of (p v q) > ris
(4 ~ro>~par~q (B) ~r>0Pvq

2 r—>(pva D) p—>(@Qvr)
The converse of ‘If x is zero then we cannot
divide by x’ is
(A) If we cannot divide by x then x is zero.
(B) If we divide by x then x is non-zero.
(C) Ifx is non-zero then we can divide by x.
(D) If we cannot divide by x then x is

non-zero.

@ 1.2 Statement Pattern, Logical Equivalence,

and Algebra of Statements

18.

19.

20.

21.

22.

23.

24.

Find out which of the following statements have
the same meaning:

. If Seema solves a problem then she is
happy.

ii.  If Seema does not solve a problem t
she is not happy.

iii.  If Seema is not happy then sk .. =’t
solved the problem.

iv.  If Seema is happy then she has . 'ved the
problem

(A) (1, 1i) and (iii, iv)

B) 1, 1i,iii

(C) (i, iii) and (i, 1v

(D) i, iii, iv

Find which of ae fo. -ving satements convey

the same mea. gs?

1. If 3= the « "de’s dress then it has to be red.

il. ait1s ot by '2’s dress then it cannot be
red.

il. “ it is = red dress then it must be the
bi.. Jress.

iv. 'f it is not a red dress then it can’t be the
oride’s dress.

(A> (i, 1v) and (ii, iii

w) (i, 11) and (iii, iv)

©) (@, (i), (ii1)

(D) (, iii) and (ii, iv)

p A (p — q) is logically equivalent to

(A) pvgq B) ~pvgq
©) pnrgq (D) pv~q
Which of the following is true?

(A) pA~p=T

B pv~p=F

©) p—>q=q—p

D) p—=>qg=(9—=>(p)

Which of the following is NOT equivalent to
p—q

(A) pis sufficient for q

(B) ponlyifq

(C) qisnecessary for p

(D) qonlyifp

The statement pattern (p A @) A [~r Vv (p A Q)]
Vv (~p A q) is equivalent to

(A) pAaq B) r

© p D) q

The logical statement (p — q) A (@ = ~p) is
equivalent to:

(A) p B) ~q

© q D) ~p
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@ 1.3 Tautology, Contradiction, Contingency

25.

26.

217.

28.

29.

30.

31.

.

33.

~(~p)>pis

(A) atautology

(B) a contradiction

(C) neither a contradiction nor a tautology
(D) none of these

Which of the following statement pattern is a

tautology?
A (p—>9vg (B) pv(@—>p
B) p—>@vp) D) (pvy-p

Which one of the following statements is not a
tautology?

A p—>@mv9
B) (Prd—>Cpva
€ (ArgQ-p
D (pPvy->@v~q
Which one of the following is a tautology?
A) pv(pnrq
B qg->@AlP—>9)
© AP D)—q
D) palpva)
Which of the following statements is a tautology?
A ~pv~9->0CPEvae
B) (pv~@9—>{PArq)
© pvi9—>pPArq
D) ~pv~p—>@va
Which of the following is a tautolo_ -?
A p—>@r9
B) qr(p—9
©) ~p—o>9epr~y
D) prg@e -,

(~pA~q~sr 4 Misa

(A) taut> Hgy

(B) conti. ~ncy

(C> « ctradic ‘on

(") n» . -tamology nor contradiction

Whic ofth following statement is contradiction?
B IR ) R

B Pr~DArlpP—>9

(" po~(pr~q

D) prgv~q
Which of the
contingency?

A (pAr~q)v~(pAr~q)
B) (Prg e (~p—>~q)
© (qrp)v(pVv~p)
D) @=>pviEpeq

following statement is a

©

1.4 Quantifiers and Quantified Statements
Duality

34.

35.

36.

o1

38.

©

If A= 1{4,5, 7,9}, determine which of the
following quantified statement is true.

(A) IxeA,suchthatx+4=7

B) VxeAx+1<10

©C) VxeA2xZ17

(D) 3IxeA,suchthatx+1>10

>

Using quantifier the open sentence x° >
defined on N is converted into true sta. ent as
(A) VxeN, x>0

(B) VxeN, =0

(C) 3x e N, such hatx’<

(D) 3FxeN,suchtn <t

Which of the following ¢, ‘ntified statement is
false?

(A) Ixel uchthar +5<6

B) VxeN,. £0

()  xe. suc hatx-1<0

(D) 3xeN, chthatx’—3x+2=0

Giver. “elow e four statements along with
their resp._..ve duals. Which dual statement is
not ¢ rect?

A pvPalvs),(prqV(tAas)

(P (pv~q)AEp), (pA~qQV(~P)

©) PrQvrpvnar

@ Pvavs,(prgvs

The dual of ‘(p A t) v (c A ~q)” where t is a
tautology and c is a contradiction, is

A) (pve)a(tv~q)

B) (prc)a(tva)

©) (pvoa(tva)

D (pvHalev~q

1.5 Negation of compound statements

39.

40.

41.

42.

Negation of the proposition (p v q) A (~q AT) 18
(A (PrgVv(qv~)

B) (pv~A(~qAr)

©) (pr~qv(qv~r)

D) PrdAr@r~)

The negation of p v (~qA~p)is

(A) ~pnrg B) pv~q

© ~pa~q (D) ~pv~q

The negation of the Boolean expression
~s Vv (~1 A 8) is equivalent to:

(A) ~sA~r B) r

(©) sar (D) svr

The Boolean expression ~(p = ~q) is equivalent
to:

(A) pngq B) (~p)=q
©) q=>~p D) pvgq
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43.  For any two statements p and q, the negation of
the expression p v (~p A q) is:

(A) ~pv~q B) pegq
(©) p~rgq D) ~pr~q

44.  Which of the following is logically equivalent to
~p—=>@v~9)?

(A) pv(prq) B) pArpArq)
©) parlpv~q D pvPAr~q

45.  The logical statement
[~(~pVvq)V(pA1D)]A(~qAT)is equivalent to:
(A) (~-pA~Q AT B) (par~qvr
€ ~pvr D (PrnA~q

46. p <> qis logically NOT equivalent to

(A) (-pvaA(~qVvDp)
B) PAQVv(EpPA~q)
© (A~ Vv(@r~Dp)
D) P=>DAr@—=>p)
47. The negation of the statement “If Saral Mart
does not reduce the prices, I will not shop there
any more” is
(A) Saral Mart reduces the prices and still I
will shop there.

(B) Saral Mart reduces the prices and I will
not shop there.

(C) Saral Mart does not reduce the prices and
still I will shop there.

(D) Saral Mart does not redrce the  ices .1
will shop there.

48. The negation of the statement, 3 .. = R, sucn
that x> +3 > 0, is
(A) dxeR,suchtha”  +3<0
(B) VxeRx*+3>0
(C) VxeRx r3_10
(D) dxeP chthat, -3=

@ 1.6 Swi. ingcirc ¢
49. TF sy ching circuit for the statement

[ A(rv1 /(~pvVvs)is

(A)
p P’ S

r
(B) q o
et — ] || -
p
r S

50.

51.

(©) q
P
r I
P’ ]
e

[ W—

(D) d -
p
r

]
If the sy: . lic ~a is
PADV(~qA-~""(~p ~r) then switching
circuit is
~
(A) S 52
/- °-
L s,
S, S!
Si S3
(B) <" *
s, s,
S; S
S S, Ss
©
./-
s’l Slz S,3
./- ./-
S’l S3
-
D) S, S,
Sll S3

The switching circuit for the symbolic form
PvaAl~pVv(A~q)]is

Si *‘/ A
0—0/

S Ss S’

A ]

10
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52.

53.

—./

(B) g
e e !
S S, L S
S3 S'z
0—0/
©) Sy S Ss }
S,

S,
(D) S, *‘/ S,
0—0/
S; S; S

The symbolic form of logic for the following
circuit is

S S,
Ss
S’
S’
S’

A Pvada(parv~qv-~r
B) PAQDA(PVIA~QV-~T
© PArQVIPAVv~q]v~r
D) pPvadal[pvEa~q]v-~r

The simplified circuit for the fallowing circr” s

p- q°_l_
p. ’
A —
(A) b
S . -
(B) q
(G e
R q
./,-
N - | -

.ne simplified circuit for the following circuit is

./- .
S’l S'z

S] S3

S>

A — e ®

1 S,
C D
© — ®) —

Competitive Thinking

@

1.1 Statement, Logical Cr .nec es,
Compound Statements and T * h Table

Which of the following stat- -t 15 "0t a
statement in logic? MH £T 2. '§]
(A) Earthis aplar -t.

(B) Plants are livin, oject.

(C) -9 isarational 1. mber.

(D) Tamlyinr

Which of . follow. ~ is not a correct
statement? [Karnataka CET 2014]
(A)  awme atics interesting.

(B) B3 isa) ‘me.

(C) M isir .tional.

(D)  The sun is a star.

If p:  ahul is physically disable. q: Rahul stood

first . the class, then the statement “In spite of
ysical disability Rahul stood first in the class

in symbolic form is [MHT CET 2019]
(A) pnrgq B) pvq
© ~pvq M) p—q

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

[MH CET 2004]
(A ~p—>~q (B) ~q—>~p
©) p—>q D) p—>~q

p: Ram is rich

q: Ram is successful

r: Ram is talented

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

talented [MH CET 2008]
(A) ~pAar~qv~r (B) ~p v~qAa-~r
©) ~pv~qv~r D) ~pAr~gqa-~r

Let p be the proposition : Mathematics is

interesting and let q be the proposition

Mathematics is difficult, then the symbol p A q

means [Karnataka CET 2001]

(A) Mathematics is interesting implies that
Mathematics is difficult.

(B) Mathematics is interesting implies and is
implied by Mathematics is difficult.

11
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10.

11.

12.

13.

(C) Mathematics is interesting and
Mathematics is difficult.

(D) Mathematics is
Mathematics is difficult.

interesting or

Let p: roses are red and q : the sun is a star.
Then the verbal translation of (~p) v q is
[Kerala (Engg.) 2011]

(A) Roses are not red and the sun is not a star.

(B) It is not true that roses are red or the sun
is not a star.

(C) Itis not true that roses are red and the sun
is not a star.

(D) Roses are not red or the sun is a star.

Let p : Boys are playing

q : Boys are happy

the equivalent form of compound statement
~pvqis [MH CET 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.

If p and q are true statements in logic, which of
the following statement pattern is true?
[MH CET 2007]

A (Pvaa~q B) pva—>~q
© (Pr~q9—>q D) pArgnrq

If truth values of p,p <> 1r,p<>qare F. T, F
respectively, then respective truth val _s o.
and r are

[ 'TC 7 2019]
(A) FT B) T,
(C) F,F ™ TF

1

Ifp—> (~pvVvq)is false, * :truth vc 1es of p and

q are respectively

Karn. .« CET 2002]
A) FT ) . F
o T,7T L, T,.
If(pAa~q (~pVv. isa false statement, then
resr = trun. ralues of p, q and r are

[MH CET 2010]
OR
If(p ~r — (~pvVq)is false, then the truth
wes  p, q and r are respectively
[Assam CEE 2018]
(' T,FF B) FT,T
O T,T,T (D) FFEF

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

p = q and p < q are and
respectively. [MH CET 2016]
(A) F,F B) T,F

C) FT ® T,T

14.

15.

16.

17.

18.

19.

The converse of the contrapositive of p — q is

[Karnataka CET 2005]
(A ~p—q B) p—>~q
©) ~p—>~q D) ~q—p

If Ram secures 100 marks in maths, then he will
get a mobile. The converse is
[Orissa JEE 2C .«
(A) If Ram gets a mobile, then he v~ not
secure 100 marks in maths.
(B) If Ram does not get a mobile,
secure 100 marks in maths.
(C) If Ram will get a mob” _, the  he s. res
100 marks in maths.
(D) None of these

n he wii.

Let p : A triangle is equi. ~ral, q : A triangle is

equiangular, the aiv eofy  pis
[MH CET 2013]
(A) [Ifatrian, - is not eyuilateral then it is not
e lar.
(B) [fatrian ‘e is uot equiangular then it is not
>quilater;
(C) 1.t .gle is equiangular then it is not
=quilateral.
(D) f a triangle is equiangular then it is
equilateral.

It it is raining, then I will not come. The
contrapositive of this statement will be

[Orissa JEE 2011]
(A) IfIwill come, then it is not raining
(B) If I will not come, then it is raining
(C) IfIwill not come, then it is not raining
(D) IfIwill come, then it is raining

The contrapositive statement of the statement
“If x is prime number, then x is odd” is
[Karnataka CET 2017]

(A) If x is not a prime number, then x is not
odd.

(B) Ifxis aprime number, then x is not odd.

(C) Ifxisnot a prime number, then x is odd.

(D) If x is not odd, then x is not a prime
number.

The contrapositive of the statement: “If the
weather is fine then my friends will come and
we go for a picnic.” is [MHT CET 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.

12
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20.

The contrapositive of the statement “If you are
born in India, then you are a citizen of India”, is
[JEE (Main) 2019]

(A) If you are a citizen of India, then you are
born in India.

(B) Ifyou are born in India, then you are not a
citizen of India.

(C) If you are not a citizen of India, then you
are not born in India.

(D) If you are not born in India, then you are
not a citizen of India.

1.2 Statement Pattern, Logical Equivalence,
and Algebra of Statements

21.

22.

23.

24.

25.

26.

(.::l

The logically equivalent statement of p <> q is
[Karnataka CET 2000]
A) PrdVv@—>p)
B @Pr9d—>(pvag
© (P—=>9r@—=>p)
D) Pradvrg
The statement p — (~q) is equivalent to
[Kerala (Engg.) 2011]
(A) q-p B) ~qv-p
© pr~q D) ~q—p
~p A qis logically equivalent to
[Karnataka CET 2004]
(A) p—q B q-p
© ~p—-9 D) ~(q->r
The statement pattern (~p . q) is 'og ally
equivalent to [MA. “E1 17]
(A) (Pvav~p B) v ‘A~
© (PArd—p ) /@
PArqQVv(~qaAp) = [MH C TT 2009]
(A) qvp (b, »
© ~q D) aq
The Boolear £xpre ion(pA~qQ) vV (~pAq)is
equivalent [JEE (Main) 2016]
(A)  ~q B) pvgq
C p a D) ~p~rq
Tue s deme 1 p — (q — p) is equivalent to
[AIEEE 2008]
p—> P
p—>@va

« p—>@(@nr9 (B)
C p>@p@—9 (D)

.3 Tautology, Contradiction, Contingency

28.

Which of the following is not true for any two
statements p and q? [Kerala PET 2007]
(A) ~lpv(dl=~prq

(B) (pVvq)V(~q)is atautology

(C) ~(p A~p) is atautology

D) ~pva=~pv~q

29.

30.

31.

32.

33.

34.

35.

The statement pattern p A (~p A q) is

[MHT CET 2018]
(A) atautology
(B) acontradiction
(C) equivalenttop A q
(D) equivalenttop v q
PA~DA(~pAQ)isa
[Karnataka CET 2v0._

(A) Tautology

(B) Contradiction

(C) Tautology and contradiction
(D) Contingency

Which of the following
tautology?

(A) (~qAp)Aq

B) (~qAp)A(dA~D)
©) (~qrp) w -p)
D) pArq - (~pAy
The onlv statern. +t among the following i.e., a
tautol _y 15 [AIEEE 2011]
(A) AAAN 3

B) ‘Vv(@Ars 3

state .enfs 1. a

"L CE )09]

© |~ .—>B]—>B

D) 3->[AA(A—>B)

Whir  of the following statement pattern is a
to= logy? [MHT CET 2017]
(A) pv(@—p)

B) ~q—=>~p

© @=>pvipeq

D) pAr~p

The following statement
P=>9=>[~p>q—>qlis
[JEE (Main) 2017]
(A) A fallacy
(B) A tautology
(C) Equivalentto ~p —q
(D) Equivalent to p — ~q
The false statement in the following is
[Karnataka CET 2002]
(A) p A (~p)isa contradiction
(B) p Vv (~p)isatautology
(C) ~(~p) © p is tautology
(D) (p— q) < (~q— ~p) is a contradiction

1.4 Quantifiers and Quantified Statements
Duality

36.

Which of the following quantified statement is

true ? [MH CET 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

13
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37.

If ¢ denotes the contradiction then dual of the
compound statement ~p A (q Vv ¢) is

[MHT CET 2017]
(A) ~pv(gnad (B) ~pa(qvt)
(©) pv(qvt (D) ~pv(gaco)

1.5 Negation of compound statements

38.

39.

40.

41.

42.

43.

44,

46.

The negation of (p v ~q) A q is

[Kerala (Engg.) 2011]
A (-pvor~q (B (Pr~qQVvq
© (pA@9v~q (D) (Pr~q@Vv~q

The negation of ~s v (~r A ) is equivalent to

[JEE (Main) 2015]

(A) sA~r B) sA(TA~s)
(C) sv(rv~s) (D) sAar
The Boolean expression ~(p v q) v (~p A Q) is
equivalent to [JEE (Main) 2018]
(A) p B q
© ~q D) ~p
The negation of p — (~p v q) is

[Karnataka CET 2011]
(A) pvipv~q B) p—=>~pva
© p—q D) par~q
Negation of (~p — q) is [MH CET 2009]
(A) ~pv~q B ~pr~q
© pr~q D) ~pve

Negationof (pAqQ) > (~pVvr,
M. CE. “007
A) PvoapAa~T)
B) PrdvpA~T)
© PrdarpPAa~T)
® Pevyve O

Negation of 11is
Ay erave v

ML “ET 2005]

B) (A MV, p
© _ n2aqg ‘(QAD)
Ty (0 Yv( qnap)

T.es eme . «(pe>~q)is
[JEE (Main) 2014]
.\ a.autology
(B afallacy
(“, equivalenttop <> q
(D) equivalent to ~p <> q

Negation of the statement

‘A is rich but silly’ is [MH CET 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.

47.

48.

49.

50.

51.

52.

53.

The negation of the statement given by “He is
rich and happy” is [MH CET 2006]
(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

The negation of the statement “72 is divisibi.

2 and 3" is [Karnataka CET 2015

(A) 72 is not divisible by 2 or 72 not
divisible by 3.

(B) 72isdivisible by 2 or 72 is divis = by 3.

(C) 72 is divisible by 2 and 72 is isible

by 3.
(D) 72 1isnot divisible by | and

Letp : 7 is not greater n 4

and q : Paris is in France

be two statement 1. ~(p\Vv  the statement
Kerala (Engg.) 2010]

(A) 7isgrea. than4 o1 aris is not in France.

B) 7 orea. than4 and Parisisnotin France.

(C) = Jisnoty ater..an4 and Paris is in France.

(D) 7isgreat than 4 and Paris is not in France.

The n¢, o= _f the proposition “If 2 is prime,

then is odd” is [Karnataka CET 2007]

(A)  f2isnot prime, then 3 is not odd.

(B) 2 isprime and 3 is not odd.

", 2isnot prime and 3 is odd.

(D) If2isnot prime then 3 is odd.

The negation of the statement: “Getting above 95%

marks is necessary condition for Hema to get

admission in good college” is [MHT CET 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 does not 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.

The negation of the statement “some equations
have real roots” is [MHT CET 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 negation of the statement “All continuous
functions are differentiable”
[Karnataka CET 2019]
(A) Some continuous functions are
differentiable
(B) All differentiable functions are continuous

(C) All continuous functions are not
differentiable

(D) Some continuous functions are not
differentiable

14



T

Chapter 01: Mathematical Logic

54.

Let S be a non-empty subset of R. Consider the

following statement:

p: Thereis arational number x € S such that x > 0.

Which of the following statements is the

negation of the statement p? [AIEEE 2010]

(A) There is a rational number x € S such that
x<0

(B) There is no rational number x € S such
that x <0

(C) Every rational number x € S satisfies x <0

(D) x e Sandx<0— xisnot rational

1.6  Switching circuit

55.

56.

57.

When does the current flow through the
following circuit.
¢ e
q
_.?._ _,/r._
[Karnataka CET 2002]
(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
If
e
—/o— —/0—
q r
then the symbolic formis ... T Ck ?2009]
(A) (vaalvr
B) Prqv(pvr)
©) praal
D (PArgar
Simplified *sgica. xpression for the following
switching . ~uit is
| —( P —
_— O—
(')
N [MH CET 2010]
“ P B) q
(O D p~rq
R Si S, R
i i S, 1
I O

Symbolic form of the given switching circuit is

equivalent to [MH CET 2016]
(A) pv~—q B) par—q
©) pegq D) ~peq

Relations between logical connectiv.
and various operations on sets

sjunctic ) = Un. (U)

AUB

B
( < ) Implication (%)= Subset (<)

AcCB
Conjunction(A) = Intersection(N)
ANB
Double (o) = Equality of
Implication ~ two sets (=)
A=B

The rules of logic and set theory go hand in hand.
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Answer Key
@ Classical Thinking

. ® 2 ® 3 M 4 ® 5 (A 6 () 7. O 8 (A) 9. (D)  10. (B)
1. B) 12. (C) 13. (C) 14. B) 15 (A) 16. (B) 17. B) 18 (A) 19. (C) . (O
21. (A) 22. (C) 23. (B) 24. (B) 25. (A) 26. (B) 27. (D) 28 (C) 29. (B) 3u (A)
31. (A) 32. (B) 33. (C) 34. (B) 35 (B) 36. (A) 37. (D) 38 (C) 39. , 40. '
41. (D) 42. (C) 43. (A) 44. (B) 45 (B) 46. (D) 47. (D) 48. (A) 49 C) . (B)
5. (C) 52. (D) 53. (A) 54. (A) 55. (B) 56. (A)

@ Critical Thinking
1

. B 2 (A 3 () 4 O 5 B 6 B 7 (A o (© (A 10. (D)
1. (A) 12 () 13. () 14. (C) 15. B) 16. (A) 17. (» 18 7 19. (A) 20. (C)
21. (D) 22. (D) 23. (D) 24 (D) 25 (A) 26. (C) 27. J) = (C, 29. (D) 30. (C)
31. (C) 32. (B) 33. (B) 34 (B) 35 (A) 36. (C) 37. D) 3c (A) 39. (C) 40. (A)
41. (C) 42. (A) 43. (D) 44. (B) 45 (D) 46. (C) 47. (> 48. (C) 49. (C) 50. (B)
51. (A) 52. (C) 53. (B) 54. (D)

Q Competitive Thinking

. ® 2 B 3 (@A 4 B S5 D) 6 ( 7. DO 8 (A) 9 (C 10. (D)
1. D) 12. (A) 13. D) 14 (C) 15 7 16. ¢ 17. (A) 18 (D) 19. (B) 20. (O
21. (C) 22. (B) 23. (D) 24. (B) 25 (L 26. ) 27. (D) 28. (D) 29. (B) 30. (B)
3. (C) 32. (C) 33. (C) 34 (B) 35 (D) .o (C) 37. (A) 38 (C) 39. (D) 40. (D)
41. (D) 42. (B) 43. (C) 44. (B> 45. (C) 46. (B) 47. (D) 48. (A) 49. (D) 50. (B)
51. (B) 52. (A) 53. (D) 54. ) 3. (C) 56. (A) 57. (B) 58. (D)

@ k. _.con Test

1. Wh'ich of the following  not a atement in (A) If V/x is not a complex number, then x is
logic? not a negative number.
(A)  Everyseti afini. set. (B) If x is a negative number, then x is a
(B) 2+ 3 v complex number.
©) x+7 =10 C) Ifxis not a negative number, then /x is

7 : b

(D) Zero . - complcs number. not a complex number.

2. If ,— (  v)is..lse, then the truth values of p, (D) If x is a real number, then x is a
q ad arei  ectively positive number.
(A) L EC B) EFF 5. The inverse of the proposition (p A ~q) —> 1 is
N o, ,F (D) T,T,F

(A) ~ro>~pvq B) ~pvqo~r

3. T'  contrapositive of (~p A q) > ~1 is € r->par~q D) ~pArq—o~r1
A) (pAg >t _
(B) (pvq —>r 6. The negation ' of the statement
(C) r—>(pv~q VxeN,x+1>2is
(D) none of these (A) VxegNx+1<2

(B) dxeN,suchthatx+1>2

4. The converse of the statement, “If x is a ©) VxeNx+1<52

complex number, then x is a negative number” is (D) 3xeN,suchthatx+1<2
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10.

11.

12.

13.

Which of the following

statements is a

contingency?

(A) (pA~)A(qAT)

B) P—>adv@—p

© (PAr~q-or

D) @—->1v(E—p)

Which of the following is a contradiction?
A PprdAa=(pva)

B) pv(prq

© @P—>9-—-p

(D) none of these

If p, q are true and r is a false statement, then
which of the following is a true statement?

(A)
(B)
©
(D)

pArq)vrisF
prq—orisT
PvaAa(pvrisT
P> @P-o0isT

The dual of the statement
~pvAlpv~(QAa~1]is

(A)
B
©
(D)

~pArqQ Vv par~(QqVv~1)]
~pA~@V [pA(~qVvI1)]
PvPAal~pVv@a~1)]

~PAQDA[~pA(qv~1)]

Consider the following statements:

P : Suman is brilliant

Q : Suman is rich

R: Suman is honest.

The negation of the statement “Sv ... s

brilliant and dishonest iff suman is ric

” car ve

expressed as

(A)
(B)
©
(D)

Which of the folle

(A)
(B)
©
(D)

T' | fol
I [dicv .en

~P A (Q < ~R)

~(Q &P A~R))
~Q < ~(PAR)
~PA~R)=Q

il

18 tru

pA~p=T

pVv~ =2

p- " =q—,

D—q4 (Nq) - \~P)

ing ¢ cuit represent symbolically in
~ current flow in the circuit.

I G

~Pp q

I — -

p ~q

Which of the symbolic form is correct?

(A)
B)
©
(D)

~pv@Vv(pVv~q
(~pApP)A(~qAQ)
(~pA~) A(QAD)
~pAq@V(pAr~q

14.

15.

Simplified form of the switching circuit given

below is
S'] S’2
S S,
S’l S2
TR
(A) )
S>
S]’°_|
(B) B
o
(©) Sl—|_

D)

L:/._I

g
Si S,

State .ent-1: ~(p <> ~q) is equivalent to p <> q.

~ .ement-2: ~(p <> ~q) is a tautology.

(A)
B
©
(D)

Statement-1 is true, statement-2 is true.
Statement-1 is true, statement-2 is false.
Statement-1 is false, statement-2 is true.

Statement-1 is true, statement-2 is true;
statement-2 is a correct explanation for
statement-1.

@ Answers to Evaluation Test

(© 2. (A) 3. (C) 4. (B)
B) 6. (D) 7. (C) 8 (A
(C) 10. (A) 1. (B)

12. (D)

14. (B) 15. (B)
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