Time Allowed: 1 hour and 30 minutes
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zeta classes
RKM BUILDING, M02 DUBAI ALQIADHA

CLASS 12 - MATHEMATICS
Relations and Functions

Section A
f:R—Rf(x)=x3is
a) many one and into b) one one and onto
¢) many one and onto d) one one and into

Let A={1,2,3}and let R ={(1,1), (2, 2), (3, 3), (1, 2), (2,1), (2, 3), (3, 2)}. Then, R is

a) reflexive and transitive but not b) an equivalence relation
symmetric

¢) symmetric and transitive but not d) reflexive and symmetric but not
reflexive transitive

A relation R on the set N of natural numbers is defined as R = {(a, b): a + bis even, V a,b € N},

then R is
a) a reflexive relation but not b) an equivalence relation
symmetric
¢) symmetric but not transitive d) not an equivalence relation

If R is the largest equivalence relation on a set A and S is any relation on A, then

a)SCR b)R=S
c) None of thses dRCS
Let f(x) = (11;) Then, range (f) = ?
a) (0,1] b) [0, 1)
o) [-1, 1] d) [1, 00)
Let A={1, 2, 3,... n} and B = {a, b}. Then the number of surjections from A to B is
a) " P, b) none of these
C)on_9 d) on_1q

Letf(x) = (1_1:62) Then, range (f) = ?

a) [-1, 1] b) none of these
c) (-00, 1] d) [1, 00)
Let f (x) = V9 — 2 then, dom f(x) =?

a) (-00,-31] b) [-3, 3]
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c) (-00, -3]1 U (4, 00) d) [3, c0)
Let L denote the set of all straight lines in a plane. Let a relation R be defined by I R m if 1is
perpendicular to m for all 1, m € L. Then, R is

a) none of these b) symmetric
¢) transitive. d) reflexive
f:C—=R:f(2)=|z|1is
a) many-one and onto b) one-one and into
c) one-one and onto d) many-one and into
Let A = {1, 2, 3}. Then number of equivalence relations containing (1, 2) is
a)4 b) 3
o)1 d) 2
Which of the following functions from Z into Z are bijections?

a) f(x) = x3 by fx)=2x+1

OfX)=x+2 dDfx)=x2+1
Let A = {1, 2, 3}, then the relation R ={(1, 1), (1, 2), (2, 1)} on A is
a) reflexive b) symmetric

¢) transitive d) none of these
The range of f(x) = x —l—% is

a) [2, 00) b) [-2, 2]

c) (—o0, —2] d) none of these

Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined as
aRb if a is congruent tob V a,b € T. Then R is

a) reflexive but not transitive b) equivalence

c) none of these d) transitive but not symmetric

Let S be the set of all straight lines in a plane. Let R be a relation on S defined by
LRM < L 1 M ThenRis

a) transitive but neither reflexive nor b) an equivalence relation
symmetric

c) reflexive but neither symmetric nor d) symmetric but neither reflexive nor
transitive transitive

f:N—-N:fx)=x2+x+1is
a) many-one and onto b) one-one and onto
) one-one and into d) many-one and into
The relation R defined on the set A ={1,2, 3, 4, 5} by R = {(a, b) :| a% - b? | < 16}, is given by

a) {(2,2),3,2),42), (2,4} b)R={(1,1),(2,1),3,1),(41), (2, 3),2,
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2),(3,2),4,2),2,4,3,3),5,49, G,
4)}

¢) none of these d) {(3,3),(4,3),(5,4), (3,4}
Let R ={(a, a), (b, b), (c, c), (a, b)} be a relation on set A = {a, b, c}. Then, Ris
a) transitive b) anti — symmetric

€) symmetric d) reflexive

Let N be the set of natural numbers and the function f: N — N be defined by f (n) =2n +3V n
€ N. Thenfis

a) none of these b) bijective

C) surjective d) injective

Set A has 3 elements and the set B has 4 elements. Then the number of injective mappings that

can be defined from A to B is
a) 64 b) 12

c) 144 d) 24
Letf:R-{n} — Rbe a function defined by f(z) = Z—-, where m # n. Then,

n 3

a) fis many one into b) fis one-one onto

c) fis one-one into d) fis many one onto

Let us define a relation Rin Ras aRbifa > b. Then R is

a) neither transitive nor reflexive but b) an equivalence relation
symmetric

¢) symmetric, transitive but not d) reflexive, transitive but not
reflexive symmetric

-2) .
letA=R-(3)andB=R-1Then, f:A— B: f(z) = 2273; is
a) many-one and onto b) many-one and into
) one-one and onto d) one-one and into

Let A={a, b, c} andlet R ={(a, a), (a, b), {b, a)}. Then, R

a) reflexive and symmetric but not b) an equivalence relation
transitive

c) symmetric and transitive but not d) reflexive and transitive but not
reflexive symmetric

The void relation (a subset of A X A) on a nonempty set A is:

a) Reflexive b) Transitive and symmetric

¢) Only symmetric d) Only transitive

Let A be the set of all points in a plane and let O be the origin. Let R = {(P, Q) : OP = OQ}. Then,
Ris

a) An equivalence relation b) Symmetric and transitive but not
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reflexive

c) Reflexive and symmetric but not d) Reflexive and transitive but not

transitive symmetric

Let R be a relation on the set N of natural numbers defined by nRm if n divides m. Then R is

a) Transitive and symmetric b) Reflexive and symmetric
¢) Reflexive, transitive but not d) Equivalence
symmetric

LletA={zx€R:-1<z<1}=BandC={zxc€R:x>0}andletS={(x,y) €A X B:

x2+y2=1}and Sy ={(x,y) € A X C:x%+y2=1}. Then
a) S defines a function from A to C b) Sp defines a function from Ato B

c) Sp defines a function from A to C d) S defines a function from A to B

Letf: [2, 00) — R be the function defined by f(x) = X - 4x + 5, then the range of f is

a) [4, oo) b) [5, 00)
c) R d) [1, 00)
Section B
Fill in the blanks:
a) Arelationinaset Aiscalled  relation, if each element of A is related to itself.

b)  The set of second elements of all ordered pairs in R, i.e. {y : (X, y) € R} is called the
of relation R.

¢)  Afunctionf:X — Yissaid to be an function, if every element of Y is image of

some element of set X under f.

d) The set of first elements of all ordered pairs in R, i.e., {X: (X, y) € R} is called the

of relation R.
e) A function f: X — Y is said to be a function, if it is both one-one and onto.
State True or False:

a) Consider the set A = {1, 2, 3} and the relation R = {(1, 2), (1, 3)}. Ris a transitive relation.

b) If :X—Y, g:Y—7Z, then if f and g are one-one, then gof is also one-one.
) Two equivalence classes are either disjoint or identical.
d) Iff:X—=Y, gY—7Z, then if f and g are onto, then gof is not onto.

e)  Everyrelation which is symmetric and transitive is also reflexive.
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