Relations and Functions

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).

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

c. Assertion (A) is true but Reason (R) is false.
d. Assertion (A) is false but Reason (R) is true.
Q1. Assertion (A): The relation R in a set
A={1,2,3,4} defined by R={(x,y): 3x -y =0}
have the Domain ={1, 2, 3, 4}

and Range ={3, 6,9, 12}.

Reason (R): Domain and range of the relation (R) is respectively the set of all first and
second entries of the distinct ordered pair of the relation.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).

Q2. Assertion (A): If R is a relation defined on the set of natural numbers N such that R
={(x, y): X,y € N and 2x + y = 24}, then R is an equivalence relation.

Reason (R): A relation is said to be an equivalence relation if it is reflexive, symmetric
and transitive.

Answer : (d) Assertion (A) is false but Reason (R) is true.

Q3. Assertion (A): If the relation R defined in A={1,2,3} by aRb, if | a?- b? | <5, then
RT=R.

Reason (R): For above relation, domain of R = Range of R.
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Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A).

Q4. Assertion (A): A function y = f(x) defined by x* - cot y = 5, then domain of f(x) = R.
Reason (R): cot™y € (0, m).

Answer : (d) Assertion (A) is false but Reason (R) is true.

Q5.

Assertion (A): A function f:R — R satisfies the
equation f(x)-f(y)=x-y VvV x,yeR and
fB)=2,then f(xy)=xy - 1.

Reason (R): f(x) :[(IJ VxeRx+0
X

x2ix+1

x2-x+1

and £Q) = % if £(x) =

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A).

Qeé.

Assertion (A): The relation R on the set N x N,
defined by (a,b)R (c,d) < a+d =b +c for all
(a,b),(c,d) N x N is an equivalence relation.

Reason (R): Any relation R is an equivalence
relation, if it is reflexive, symmetric and
transitive.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).

Q7. Assertion (A): The relation R given by R={(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} on a set
A={1,2, 3, 4} is not symmetric.

Reason (R): For symmetric relation, R =R,

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).
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Q8. Assertion (A): The relation f : {1,2,3, 4} — {x,y,z,p} defined by
f={(1,x), (2,y), (3,2)} is a bijective function.

Reason (R): The function f :{1,2,3} — {x,y,z,p} such that
f={(1,x),(2,y), (3, 2)} is one-one. (CBSE SQP 2023-24)

Answer : (d) Assertion (A) is false but Reason (R) is true.

~ Assertion (A) The relation R in the set
A=11,2, 3,4, 5, 6} defined as R = {(x, y}
: yis divisible by #} is not an
equivalence relation.
Reason (R) The relation R will be an
equivalence relation, if it is reflexive,
symmetric and transitive.

~ Assertion (A) If R is the relation
defined in set {1,2, 3, 4, 5, 6} as
R={(a, b):b = a + 1}, then R is reflexive
Reason (R) The relation R in the set {1,
2, 3} given by R={(1, 2), (2 1)} is
symmetric.
Let Rbe any relation in the set 4 of

human beings in a town at a particular
time.

~ Assertion (A) If R={(x, y): x is wife
of y}, then R is reflexive.
Reason (R) If R ={(x, y):x is father

of y}, then R is neither reflexive nor
symmetric nor transitive.

~ Assertion (A) [f A={xez:0<x <12}

and R is the relation in A4 given by
R ={(a, b): a =b. Then, the set of all
elements related to 1 is {1, 2}.
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Reason (R) If R, and R, are
equivalence relation in a set 4, then
R, m R, is an equivalence relation.

~ If Ris the relation in the set 4 ={1, 2, 3,
4,5} given by R={(a, b):|a — b|is
even},
Assertion (A) Ris an equivalence
relation.

Reason (R) All elements of {1, 3, 5} are
related to all elements of {2, 4}.

~ Assertion (A) The function
[ R* » R* defined by f(x) = 1 is
X

one-one and onto, where R * is the set
of all non-zero real numbers.

Reason (R) The functiong: N - R*

defined by f(x) = 1 is one-one and onto.
#

~ Assertion (A) Let 4 and B be sets.
Then, the function f: Ax B — Bx A
such that f(a, )= (b, a) is bijective.
Reason (R) A function f is said to be
bijective, if it is both one-one and onto.

~ Assertion (A) The modulus function
[+ R— Rgiven by f(x) = |x|is neither
one-one nor onto.

Reason (R) The signum function
L x>0

f:R— Rgivenbyf(x)=10, x=0is
-1 x<0
bijective.
~ Assertion (A) Let f: R— Rbe
defined by f(x) = x* +1 Then,
pre-images of 17 are +4.
Reason (R) A function f': A — Bis

called a one-one function, if distinct
clements of 4 have distinct images in B.

~ Assertion (A) The function f: R — R
given by f(x) = x% s injective.
Reason (R) The function f: X — Y is
injective, if f(x) = f(y) = x = y for all
x, ye X.

~ Assertion (A) The function
f(x) =x" + bx + ¢, where b and ¢ are
real constants, describes onto mapping.
Reason (R) Let A ={, 2, 3,..., n} and
B ={a, b}. Then, the number of
surjections from 4 into B is 2" — 2.

~ Assertion (A) Let a relation R defined
from set A ={1,2, 5, 6} to Ais
R={(1, 1), (1, 6), (6, 1)}, then Ris
symmetric relation.
Reason (R) A relation Rin set 4 is
called symmetric if (¢, ) € R
= (b, a) e Rforeverya, be A

~ Assertion (A) The f: R— Rgiven by
f(x) = [x] + x is one-one onto.
Reason (R) A function is said to be
onc-one and onto, if each element has
unique image and range of f(x)is equal
to codomain of f(x).

~ Assertion (A) Let 4 ={2, 4, 6} and
B ={3, 5, 7, 9} and defined a function
f=1{2,3),4,5),(6,7)} from A to B.
Then, f is not onto.
Reason (R) A function f: 4 — Bis
said to be onto, if every element of B is
the image of some elements of A under
¥

~ Assertion (A) Let a relation R defined
from set B to B such that B = {1, 2, 3, 4}
and R={1,1), (2, 2), (3, 3), (1, 3), (3, 1)},
then R is transitive.
Reason (R) A relation Rin set 4 is
called transitive, if (@, #) € R and

(b,c)e R=(a,c)e RV a, b,cc A

A R 1 ”AA\ A IFr——

9.(a) 10.(d)

Coscrree €3

11.(d) 12
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~ 1 11

~ Assertion Here, R={(x, y):yis divisible by
x} is a relation in the set 4 ={1, 2, 3, 4, 5, 6}.
For reflexive, we know that x is divisible by x,
which is true for all x € A.

“(x, x) e Rforallx e 4.

So, 1t is reflexive.
For symmetry, we observe that 6 is divisible
by 2 i.e. (2 6) € R but 2 is not divisible by 6
i.e. (6, 2) ¢ R.
So, Ris not symmetric.
For transitivity, let(x, y) € Rand (y, z) € R
=> y is divisible by x and z is divisible by .
= z is divisible by x.
=(x,z)eR
e.g. 2 is divisible by 1 and 4 is divisible by 2.
So, 4 is divisible by 1. So, R is transitive.
Hence, Ris not an equivalence relation.

~ Assertion Let A= {1, 2, 3, 4, 5, 6}
A relation R is defined on set A4 is

R={(a,b):b=a +1)
R=41,9.); (2,8.1(3; 1), (4,:5); [5,06)}

Now, 6 € 4 but (6, 6) ¢ R
.. Ris not reflexive.
Reason Given set 4 ={l, 2, 3}

A relation R on A4 is deflined as
R={(L 2), (2 1)}
(1,2)e Rand (2, 1) € R.

So, R is symmetlric.

~ Assertion Here R is not reflexive: as x
cannot be wife of x.
Reason Here, R is not reflexive; as x cannot
be father of x, for any x. R is not symmetric as
if x is father of y, then y cannot be father of x.
R is not transitive as if x is father of y and y is
father of z then x is grandfather (not father)
of z
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»~ Assertion The elements that are related to 1

will be those elements from set A which are
equal to L

Hence, the set of elements related to1is {1}.
Reason Since, £, and R, are equivalence
relations, therefore (4, @) € Ry,
(a,a)e Ry,VaecA
This implies that (a, @) € Ry N Ry, Va.
Hence, R, N R, is reflexive.
Further, (2, #) € R, "Ry, = (a, b) € R, and
(a,b) e Ry =(b,a)c Ryand (b,a)c R,
=(b, a)e R, N R,.
Hence, R, N R, is symmetric.
Similarly, (@, b)) €e R, "R, and (b, ¢) € R, " R,
=(a,c)e R and(a,c) e Ry =(a,¢c)es R nR,.
This implies that R, N R, is transitive.
Hence, R, n R, is an equivalence relation.
Assertion Given that, 4 =1{1, 2 3 4, 5},
R={(a,b):|a—b|is even)
Let a e A=|a—a|=0 (whichis even),V a
So, R is reflexive.
Let (a, ) e R —> |a—b]is even.
= |la—-b|=|-(b—a)|=|b-a], therefore
|6 —a|is also even.
=(b,a) € R So, Ris symmetric.
Now, let(a,8) € R and (b,¢) e R
=|a—#b|iseven and |b—¢|is even.
=(a-b)iseven and (b—c)is even.
=(a—¢c)=(a—b)+ (b—c)is even
[+ sum of two even integers is even]
= |a—diseven = (a,¢) € R.
So, R is transitive.
Hence, R is an equivalence relation.
Reason Also, no element of the {1, 3, 5} can be

related to any element of {2, 4], as all elements
of {1, 3, 5} are odd and all elements of {2, 4} are
even.

So, the modulus of the difference between the
two elements (from each of these two subsets)
will not be even.

Hence Reason is not correct.
Assertion It is given that f :R* 5 R*is
defined by

=X

1
= ——
X

< |-

= x=9
Therefore, f is one-one.
For onto, it is clear that for y € R*, there

. 1 .
exists x =~ € R * (exists as y = 0) such that

Therefore, f is onto. Thus, the given function
(f) is one-one and onto.
Reason Now, consider function g: N — R*

defined by g (x) = L
X

We have, g(x)=g(x) = et
X X
= = Xy
Therefore, g is one-one.
Further, it is clear that g is not onto as for
1-2 € R* there does not exist any x in N such

that g (x) =12 = lzl-?
X

= W= ¢ N (domain)

1-2
Hence, function g is one-one but not onto.
Assertion Here, f : A x B— B x A is defined
as fla, b) = (b, a).
Let (ay, &), (aqg, by) € A x B such that

o
f(al’ ‘b]) =f (a2’ bQ)
(

— by, ay) = (by, ay)
= b =b, and a; =a,
= (ay, &) = (ag, by)

Therefore, f is one-one.
Now, let (4, a) € B x A be any element.

Then, there exists (4, 8) € 4 x B such that
fla, &) =(b, a). [definition of f]

Therefore, fis onto. Hence, [ is bijective.

Assertion Here, f: R — R is given by
x, ifx=20
f(x)=lx|={

—x, ifx<0
It is seen that f(-1)=|-1|=1 f(1) =|1| =1
Therefore,  f(—1) = f(1) but -1 =1
Therefore, f is not one-one.
Now, consider —1 € R
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It is known that f(x) =|x |is always
non-negative.

Thus, there does not exist any element x in
domain R such that f{x) =|x|=-1
Therefore, f is not onto.

Hence, the modulus function is neither
one-one nor onto.

1, if x>0
Reason f:R— R, f(x)=10, if x=0
-L if x<0

It is seen that f(1) = f(2) =1butl# 2
Therefore, f is not one-one.

Now, as f(x) takes only three values

(1, 0 or — 1), therefore for the element — 2in
codomain R, there does not exist any x in
domain R such that f{x) =—-2.

Therefore, f is not onto. Hence, the Signum
function is neither one-one nor onto.
Assertion Consider x? +1=17

= x* =16

=5 x=*4

Hence, pre-images of 17 are + 4.

Hence, both Assertion and Reason are true,

but Reason is not the correct explanation of
Assertion.

Assertion Here, f: R — Ris given as

flx) =

Suppose f(x) = f(y)

where xyeR

= 2 =y (i)

Now, we try to show that x = .
Suppose x # y, their cubes will also not be
equal.
gEey?

However, this will be a contradiction to
Eqg. (i).
Therefore, x = y. Hence, f is injective.
Hence, both Assertion and Reason are true
and Reason is the correct explanation of
Assertion.
Assertion Given lunction is

f(x)=x2 + bx + ¢
It is a quadratic equation in .

So, we will get a parabola either downward or
upward.

=X

Hence, it is a many-one mapping and not onto
mapping.
Hence, it is neither one-one nor onto
mapping.
Reason Total number of functions

={nlB)HL =28,
Clearly, a function will not be onto if all
elements of 4 map to either a or &.

Assertion We have, 4 ={1, 2, 5, 6}

and R=1{(1, 1), (1, 6), (6, 1)}

Here, (1,6) € R

= [6,1)eR

Hence, R is symmetric relation.
Assertion Since, greatest integer [x] gives
only integer valuc.

But f(x) =[x]+ x gives all real values and
there is no repeated value of f( x) for any
value of x.

Hence, f(x) is one-one and onte.

Assertion Given that,

A=1{2, 4, 6},

B={3,5,7,9}
and R={(2,3), (4, 5), (6, 7)}
Here, f(2)=3, f(4)=5and f(6) =
It can be seen that the images of distinct
elements of 4 under f are distinct.
Hence, function f is one-one but f is not onto
as Y € B does not have a pre-image in A.
Hence, both Assertion and Reason are true,
but Reason is not a correct explanation of
Assertion.
Assertion We have, B = {1, 2, 3, 4}
and R= {(15 1)& ( ) ('3, '%), ( ] ): [?a ])}
Here, (1, 3), (3, 1) e R
= (I, )eR
Hence, R is transitive.

@’E www.studentbro.in


user
Typewritten text
Q17.

user
Typewritten text
Q18.

user
Typewritten text
Q19.

user
Typewritten text
Q20.

user
Typewritten text
Q21.

user
Typewritten text
Q22.

user
Typewritten text
Q23.


Explanation: For any word x e W

x and x have atleast one (all) letter in common
(x,x}€ R, ¥ xe W .. Ris reflexive

Symmetric: Let (x, y)e R, x, ye W

= xand y have atleast one letter in common

= yand x have atleast one letter in common

= (y x)€ R .. Kis symmetric

Hence A is true, R is true; R is nolt a correct

explanation for A.

o~ Let Wbe the set of words in the English dictionary. o ) )
w salabici R & ot s Wss »~ Let Rbe therelation in the set of integers Z given by

R = {(x, y) € W x Wsuch that x and y have at least fus {(l_z’ o) a dlv%des a- b}i' .

one letter in common?. Assertion (A): R is a reflexive relation.

Reason (R): A relation is said to be reflexive if xRx,
Vxe Z

Ans. Option (A) is correct.

Assertion (A): R is reflexive.
Reason (R): R is symmetric.

Ans. Option (B) is correct.
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Explanation: By definition, a relation in Z is said
to be reflexive if xRx, Vx € Z. So R is true.

So, A is true.

Range of f = {4, 5, 6}.

Co-domain = {4, 5,6, 7}.

Since co-domain # range, f(x) is not an onto
function. Hence R is false.

a—a=0= 2dividesa—a = aRa.
Hence R is reflexive and A is true.
R is the correct explanation for A.

o~ Consider the set A = {1, 3, 5. »~ Consider the function f: R — R defined as

Assertion (A): The number of reflexive relations on fxy= 5—
set A is 2%, x"+1
Assertion (A): f(x) is not one-one.

x

Reason (R): A relation is said to be reflexive if xRx,
Vxe A.

Ans. Option (D) is correct.

Reason (R): f(x) is not onlo.
Ans. Option (B) is correct.

Explanation: By definition, a relation in A is said Explanation: Given,f: R — R;
to be reflexive if xRx, ¥V x € A. So R is true. x

The number of reflexive relations on a set fx) = 1+
containing n elements is 22", . _ 1

e = & Taking x, = 4,x, = T° R
The number of reflexive relations on a set A =

293 — 96 ftx) = fi4) = 17
Hence A is false.

o) = 1(3)4

fis not one-one.

o+~ Consider the function f : R — R defined as f{x) = x° (x, #x,)
Assertion (A): f(x) is a one-one function.

Reason (R): f(x) is a one-one function if co-domain

= range. A is true.
Ans. Option (C) is correct. Lety € R (co-domain)
Explanation: f(x) is a one-one function if Je=y
fi) = flo) =2 =%, = =y
: 1+x2
Hence R is false.
Let fix) = fix,) for some x;, x, € R = y(l+x%) = x
= (x) = () = y+y-x =10
= 1T % 1+ \/1-4)>
Hence f{x) is one-one. = =
Hence A is true. since, x € R, 4
~~ IfA = {L 2, 3}.' B= {4: 5,6, 7} ﬂﬂdf = {(L 4)f (2; 5): L _432 z 0
(3,6)} is a function from A to B. =3 _l < y< 1
Assertion (A): f(x) is a one-one function. 2 -

Reason (R): f(x) is an onto function.
Ans. Option (C) is correct.

Given, A= {1,2,3},B=1{4,5,6,7yand f: A—> B
is defined as f = {(1, 4), (2, 5), (3, 6)} i.e., f(1) = 4,
f2) =5and f(3) = 6.

It can be seen that the images of distinct elements
of A under f are distinct. So, f is one-one.

Range (f) # R (Co-domain)
. fis not onto.

Ris true.

Ris not the correct explanation for A.
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~ Assertion (A): Let L be the collection of all lines in a plane and R; be the relation on L as Ry
={(Ly, Ly) : L; L L,} is a symmelric relation.
Reason (R) : A relation R is said to be symmetricif (a,0) € R=(b,a) € R.
~~ Assertion (A): TLel R be the relation on the sel of integers Z given by R = {(a, b) : 2 divides (a - b)}
is an equivalence relation.
Reason (R) : A relation R in a set A is said to be an equivalence relation if R is reflexive,
symmetric and transitive.
~ Asserion(A): Letf:IR - IR givenby f(x) = x, then fis a one-one function.
Reason (R) : A function g : A — Bis said to be onto function if foreach b € B, 3 a € A such that

g(a) =D.
o~ Assertion (A): Let function f: {1, 2, 3} = {1, 2, 3} be an onto function. Then it must be one-one
function.
Reason (R) : A one-one function g : A — B, where A and B are finite set and having same
number of elements, then it must be onto and vice-versa.
Answers

raYaYael V 4 AN
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