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1. If p, g, r are three propositions then the negationof p ® (q U r) is logically equivalent to
@ (pv~q)U(pv ~r) (b) (U~ g)v(pU~r)
© (= pva)U(~ pvr) @) (~ pUQ)v(~ pUr)

Key. B

so. ~{p® (U} ~{~pU(@Ur)}
° pU(-qU~r)° (PU~q)U(pU~T)

2. If the inverse of the conditional p ® ("' CIU"' r) is false, then the truth values of the proportions p,q,r
are respectively
(@111 (b) T,F,F (c) F,T,T (d) F,F,F

Key. D

Sol.  The inverse of given conditional is ~ P ® ~ (“‘ QU"‘ I’)o ~p® (q UI’) This is false implies that ~p
is true and (q U r) is false \ pis false and each of q,r is false.

3. s-1:~(~p« ~r)° p« q
S—:~p« ~Q° (pV~C|)U(qV~p)

Which of the following is true about above two statements S—1and S —II.
(a) BothS—1,S—1l are true and S — Il is a correct explanation of S—1.
(b) Both S—1, S — Il are true, but S — Il is not a correct explanation of S — 1.
(c) S—listrue and S— Il is false (d) S—Iis false and S—Ilis true
Key. D
sol. s-1:~(~p« ~q)° ~{(~p®~q)U(~q®~p)}
° ~{(pU~ q)U(@U~ p)}
° (~pUa)U(-qUp)
s pe« q° (P® q)U@E® p)° (~pUq)U(~qUp)

\' S—1isfalse
s—1:~p« ~q° (~p®~q)U(~q®~p)° (pU~q)U(@QU~p)
\ S—1listrue

4. ((p® Q)U(~ p® q))® q is logically equivalent to

(a) a tautology (b) a contradiction (c) (“' pr)® 0] (d) (pU~ p)® 0]
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Sol.

Key.
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Key.
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A

(P® q)U(~p® q))® q

° (~pUq)U(pUQ)® q

° (~pUq)Ug®° cUq® q° q® q° ~qUqg° t

Which of the following is a contradiction?

@ p® (q® p) (b) p® (pvQq)
© (pva)® (~pU~q) @ (pPv~p)® (QU~q)
D

2 p® (@® p)° p® (~qUp)° ~pU(~qUp)° (~pUp)U~q° tU~q° t
b) p® (pUQ)° ~pU(pUQ)° tUQ° t

9 pUq® (~pU~q)° ~(Uq)U(~(pUq))° ~(pUq)

d) (PU~p)® (qU~q)° t® c° (~tUc)° cUc® ¢

Let ‘A’ be a non-empty sub-set of R. Let ‘P’ be the statement “There is a rational number X I A such that
2X- 13 0”. which of the following statements is the negation of the statement P?

R 1
(a) There is a rational number X I A such that X < E
. 1
(b) There is no rational number X I A such that X < E
- 1
(c) XI A and X £ ED X is not rational

A 1
(d) Every rational number X1 A satisfies X < E

D
Negation of P : There does not exists a rational number X1 A such that 2x-13 0

ie ; for every rational number Xi A, 2X - 170
ie ; for every rational number Xi A, 2x- 1<0

The dual of converse of the conditional (pvq)® ~ ( is logically equivalent to

(a) a tautology (b) a contradiction (c) (pUq) (d) (“’ pv~q)

C
Converse of {(p UQ)@ ~ C]} is {‘“‘ q® (p UC])}
Which is logically equivalent to ( U(p UQ)O (p UC{)

Dual of (p UQ) is (pUQ)
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Key.

Sol.

Key.

Sol.

10.

Key.

Sol.

11.

Key.

Sol.

12.

Key.

Sol.

Which of the following are mathematically acceptable statements ?
(i) All prime numbers are odd numbers (ii) Every set is a finite set

(iii) \/E is a rational number or an irrational number

(a) Only (i), (ii) (b) Only (ii), (iii) (c) Only (i), (iii) (d) Al (i), (ii), (iii)

D

(i), (ii), (iii) are mathematically acceptable statements with truth values F, F, T respectively.

Which of the following is not a negation of the statement. “There exists a rational number x such that x2 =
2”7,

(i) There does not exists a rational number x such that x> = 2

(i) For all rational numbers x, X2 12 (iii) For no rational number x, X2 12
(a) Only (i) (b) Only (ii) (c) Only (iii) (d) (ii), (iii)
C

Negation of P is “For no rational number x, x> = 2”. Hence (iii) is not a negation of P.

Let R, S are two symmetric relations and SoR, RoS are their composite relations. Then which of the
following is true?

(a) RoS and SoR are equal

(b) RoS and SoR are symmetric relations

(c) RoS and SoR are symmetric only when R=S

(d) RoS and SoR are symmetric if f RoS = SoR

D

RoS is symmetric if (RoS)™ = RoS

But (RoS)* =S"0R*=SoR \ RoSis symmetric iff RoS = SoR.
Similarly SoR is symmetric iff SoR = RoS

R =1{(1, 2), (2, 3), (3 4)} be a relation on the set of natural numbers. Then the least number of elements
that must be included in R to get a new relation S where S is an equivalence relation, is
(@) 5 (b) 7 (c)9 (d)11

D
(1,1),(2,2),(3,3), (4, 4) are to be included so that S is reflexive.
(2,1), (3, 2), (4, 3) are to be included so that S is symmetric.
(1, 3), (2, 4) are to be included so that S is transitive.

Then (3, 1), (4, 2) are to be included so that S is symmetric.

Let R ={(3, 3), (6, 6), (9, 9), (6, 12), (3, 9), (3, 12), (3, 6)} be a relation on the set A = {3, 6, 9, 12}Then the
relation R is

(a) not reflexive (b) not symmetric (c) transitive (d) all the above

D
R*={(3,3),(6,6),(9,9), (12, 6), (9, 3), (12, 3), (6, 3)}.
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(12, 12) I R'P R !isnot reflexive
(12,6) I R ' but (6, 12) i/R' 'P R is not symmetric
The condition (x, y), (y, z) IR'P (X, Z)i R ! s satisfied by R?

\ R1listransitive.

13. Let R be the real line. Consider the following subsets of the plane R x R.
S={(x,y):y=2x—1land—1<x<1}
T={(x, y) : xy is a rational number}
Then which of the above two relations is an equivalence relation?
(a) Only S (b) Only T (c) Both S,T (d) Neither Snor T
Key. D
Sol. X= Oi (— 1,1) But (0, 0) i/S

\ Sis not reflexive and hence it is not an equivalence relation.

x= Y21 R, but(x, ) ¥'T when x= 3/2

\ Ris not reflexive and hence it is not an equivalence relation.

14. In a town of 10,000 families it was found that 40% families buy news paper A, 20% families buy news
paper B, and 10% families buy news paper C. Also 5% families buy A and B, 3% buy B and C, 4% buy A and
C, and 2% buy all the three news papers. Then the number of families which buy exactly one of A, B, Ciis
(a) 4800 (b) 5200 (c) 5400 (d) 6400

Key. B
Sol.  Number of families which buy exactly one of A, B, C

= n(A) + n(B) + n(C) = 2 g\(AC B)+ n(BCC)+ n(CCA)l‘drk 3§1(ACBI C)g

15. Let H be the set of all houses in a city where each house is faced in one of the directions East, West, North,
South.

Let R={(x,y): (x,y) I HXH and x,y are faced in same direction} Then the relation R is
(a) Not reflexive, symmetric and transitive
(b) Reflexive, symmetric, not transitive
(c) Symmetric, not reflexive, not transitive
(d) An equivalence relation
Key. D
Sol. Clearly R is reflexive, symmetric & transitive.

16. Let A, B are two sets such that n(A) = 4 and n(B) = 6. Then the least possible number of elements in the
power set of (AE B) is
(a) 16 (b) 64 (c) 256 (d) 1024

I\E;Iingw(AE B)i= Max{n(A),n(B)}= 6
If n(AE B)= 6 thenn P(AE B)i= 2° = 64

Key.
Sol.
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17.

Key.

Sol.

18.

Key.

Sol.

19.

Key.

Sol.

20.

Let R be a relation defined by R = {(4, 5), (1, 4), (4, 6), (7, 6), (3, 7)} on N. Then
RoRis

(a) symmetric, reflexive, but not transitive

(b) symmetric, transitive, but not reflexive

(c) reflexive, anti symmetric, and not transitive

(d) a partial order relation

B

R={(45),(14).(4,6).(7.6),(37)f

R*={(54).(4).(6.4).(6.7),(7.3)}

ROR™ ={(5,5),(5.6).(4,4),(6.5).(6.6),(7.7)}

Clearly ROR ™is not relative, but it is symmetric and transitive

Let R be a relation defined on the set of real numbers by aRb U 1 +ab >0. ThenRiis
(a) reflexive, symmetric, but not transitive
(b) symmetric, transitive, but not reflexive
(c) symmetric, not reflexive, not transitive
(d) reflexive, anti symmetric, not transitive

A
a R a Vv real number 'a’ [ 1+a’> O] = R is reflexive

aRb=l+ab>0=1+ba>0=bRa= R issymmetric

-2

Ifazé,b: 3 ,c=-3thenaRbandbRc. But(a,c)eR ~.Ris not transitive.

Let Ry, R, are relations defined on Z such that aRib U (a —b) is divisible by 3 and

aR.b U (a-b)is divisible by 4. Then which of the two relations (R1E R2), (R1CR2) is an equivalence

relation?

(a) (RlE Rz)only (b) (RlCRZ)only

(©8oth (R, ER,),(R,CR,) (d) Neither (R, ER,) nor (R, CR,)
B

Clearly Ry,R; are equivalence relations P both Rl E R2 and Rl C R2 are also equivalence relations

Consider the following relations :

R={(x,y)/ x, vy are real numbers and x = wy for some rational number w}

s=£m,9/m,n,pand g areintegers such that n,q! 0 and gm= pn?.Then
in'g 4

(a) Both R, S are equivalence relations

(b) R is an equivalence relation, but not S
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Key.

Sol.

21.

Key.

Sol.

22.

Key.

Sol.

23.

(c) S is an equivalence relation, but not R
(d) Neither R nor S is an equivalence relation
C

X R X V real number x [ X :1x] = Ris reflexive
If x =0, y = 2 then xRy but (y, x) i/R P R is not symmetric

\ Ris not an equivalence relation.

Clearly (%,%) eS Va,b e’Z, b=0

6/\ 6/\ ~
Clearly ?,EEI SPb ga—:,gzl S " abc, I Z andb,d!

NOW&E—_ISandaEEgi Spb ——:IS"adeefIZand bdf!' 0
b'do d'fo b'fo

because ad = bc, cf =de = af =be
\ Sisan equivalence relation.

Let * and o defined by a*b = 2% and aob = a° for a,b]l R* where R* is the set of all positive real numbers.
Then which of the above two binary operations are associative?

(a) Only “* (b) Only ‘o’ (c) Both “*’ and ‘o’ (d) Neither ‘*' nor ‘o’

D
(axb)xc= (2°)xc= (2 9 and
a*(b*c): a*(2b°): 2(a2b°) which are not equal

(aob)oC = (ab)oC = (ab)c and ao(bOC): ao (bc): (a)bC which are not equal

Forall N i N {3(52n+l)+ 23n+1} is divisible by k, where k is prime. Then the least prime greater than
kis

(a) 13 (b) 17 (c) 19 (d) 29

C

It can be verified that given expression is divisible by 17 forn =1, 2
\ K =17 and least prime greater than k is 19

. 1
Assertion A:Forall N1 N, of 2.12+3.22 + 4324+ to n terms = E (n)

(n +1) (n+2) (3n+1)

4 V)
ReasonR:If N1 N then ﬁ r?= n(n i 1)6(2n " 1)and é ré= ?Q_(nz-l- 1)§
r=1 r=1 e u

(a) Both A, R are true and R is the correct explanation of A.
(b) Both A, R are true, but R is not the correct explanation of A

(c) Ais true, R is false (d) A is false, R is true




Mathematics Sets & Relations, Mathematical Induction, Mathematical Reasoning

Key. A
sol. T,=(n+1n’=n’+n?

n?(n+ 1) s n(n+ 1)(2n+ 1)

S,=ST,=5n’=
6
1
= E(n)(n + 1)(” + 2)(3n + 1) (or) Give value for n and find k.
24. Which of the following two statements is / are true?

S1 = The sum of the cubes of three successive natural numbers is always divisible by 9

S; = The sum of the squares of three successive even natural numbers is always divisible by 8.

(a) Only S, (b) Only S, (c) Both Sy, S» (d) Neither S; nor S;
Key. A
Sol. By verification S; is true & S, is false.
SO+ 22+ B+ - -+ 12
25. Thevalueof q & U=k(n)(n+1)(n+2)wherek=___
-1 & 2r+1 b
) L (b) 2 (c) L (d) L
a) — — c) — —
9 9 18 6
Key. C
Jr(r+D(2r+1 n(n+1@2n+1) n(n+ 1)
o g DD g 1()()(>L,_
. 6(2r+ 1) 6 2 L
1
=—Mn)(n+1)(n+ 2
()0 + D+ 2)
\ K=18
(or) Give value for n and find K

26. Lets(k):1+3+5+ - + (2k — 1) = 2 + k%. Then which of the following is true?

(a) s(3) is true (b)s(k) P s(k+1)
(©) s(k) 7 s(k+1)
(d) Principle of mathematical induction can be used to prove the formula
Key. B
Sol.  S(3)is the statement : 1 + 3 +5 =3 + 32 which is false. If S(k) is true then by adding

(2k + 1) we get 1+345+ ----- +(2k—-1)+(2k + 1)
=3+ (k+1)?
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\ s(k)b s(k+1)

27. Two relations R and S are defined on set A={1, 2, 3, 4, 5} as following.
R={(xy): x*-y?| <16}
S={(xy);x£ y}
Then which of the above two relations is an equivalence relation?
(a) Only R (b) Only S (c) Both R, S (d) Neither R nor S

Key. D
Sol. Ris not transitive. Takingx=2,y=4,z=5,
Both (x, y), (y, ) I R.But (x, z) i/R

S is anti symmetric, reflexive and transitive.
\ Neither R, nor S is an equivalence relation




