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Multiple Choice Questions

Choose and write the correct option in the following questions.

A relation Rin set A ={1, 2, 3} is defined as R ={(1, 1), (1, 2), (2, 2), (3, 3)}. Which of the following
ordered pair in R shall be removed to make it an equivalence relation in A?

[CBSE Sample Paper (2021-22) (Term-1)]

(@ (L, 1) (b) (1,2) () 22 (@) (3,3)

Let the relation Rin theset A={x e Z: 0 < x < 12}, given R={{(a, b): |a-b| is a multiple of 4}.
Then [1], the equivalence class containing 1, is [CBSE Sample Paper (2021-22) (Term-1)]
(a) {1,5,9} (b) {0,1,2,5) ) ¢ (d) A

For real numbers x and y, define xRy if and only if x -y + V2 is an irrational number. Then the
relation R is [NCERT Exemplar]
(a) reflexive (b) symmetric (c) transitive (d) none of these
Consider the non-empty set consisting of children in a family and a relation R defined as aRb
if a is brother of b, then R is [NCERT Exemplar]
(a) symmetric but not transitive (b) transitive but not symmetric

(c) neither symmetric nor transitive (d) both symmetric and transitive

The maximum number of equivalence relation on the set A ={1, 2, 3}are [NCERT Exemplar]
(@) 1 ® 2 ()3 @5

Let L denotes the set of all straight lines in a plane. Let a relation R be defined by [Rm if and
only if I is perpendiculartom ¥V I, m € L. Then R is [NCERT Exemplar]
(a) reflexive (b) symmetric

(c) transitive (d) none of these

A relation R is defined on N. Which of the following is the reflexive relation?
[CBSE 2021-22 (Term-1)]
(@) R={(x,y): x>y, x,ye N}
b) R={(x,y):x+y=10,x,ye N}
(c) R=1{(x,y):xyis the square number, x, y € N}
(d) R={(x,y):x+4y=10;x,ye N}
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The number of equivalence relations in the set {1, 2, 3} containing the elements (1, 2) and (2, 1)

is [CBSE 2021-22 (Term-1)]
@ 0 () 1 (c) 2 @3
A relation R is defined on Z as:
a Rb if and only if a®—7ab + 6b* = 0. Then, R is [CBSE 2021-22 (Term-1)]
(a) reflexive and symmetric (b) symmetric but not reflexive
(c) transitive but not reflexive (d) reflexive but not symmetric
If a relation R on the set {1, 2, 3} be defined by R = {(1, 2)}, then R is [NCERT Exemplar]
(a) Reflexive (b) Transitive (c) Symmetric (d) None of these
Let R be a relation on A = {a, b, c} such that R = {(a, a), (b, b), (c, )}, then R is
(a) Reflexive (b) Symmetric only
(¢) Non-transitive (d) Equivalence

Let R be the relation in the set N given by R={(a,b): a=b-2,b > 6}, then

[CBSE Sample Paper 2021-22 (Term-1)]
(@ (2,4 eR (b) 3,8 eR (c) (6,8)eR d) 8,7)eR
Let A and B be finite sets containing m and n elements respectively. The number of relations that
can be defined from A to B is

(a) 2™ (b) 2™ (c) mn (d 0
Let A = {3, 5}. Then number of reflexive relations on A is [CBSE 2023 (65/5/1)]
(a) 2 () 4 () 0 (d) 8
The relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1), (1, 1)} is [CBSE 2020 (65/2/1)]

(a) symmetric and transitive, but not reflexive (b) reflexive and symmetric, but not transitive
(c) symmetric, but neither reflexive nor transitive (d) an equivalence relation

Let A = {1, 3, 5}. Then the number of equivalence relations in A containing (1, 3) is

[CBSE 2020 (65/2/1)]
(@) 1 (® 2 (c) 3 (d) 4
The function f: R — R defined as flx) =% is [CBSE Sample Paper 2021-22 (Term-1)]
(a) one-one but not onto (b) not one-one but onto
(c) neither one-one nor onto (d) one-one and onto
Set A has 3 elements and the set B has 4 elements. Then the number of injective mapping that
can be defined from A to Bis [NCERT Exemplar]
(a) 144 () 12 (c) 24 (d) 64
LetA=1{1,2,3}, B=1{4,5, 6,7 and let f = {(1, 4), (2, 5), (3, 6)} be a function from A to B. Based on
the given information, fis best defined as [CBSE Samnple Paper 2021-22 (Term-1)]

(a) sutjective function (b) injective function  (¢) bijective function (d) function

The number of functions defined from {1, 2, 3, 4, 5} — {a, b} which are one-one is
[CBSE Sample Paper 2021-22 (Term-1)]

(a) 5 )3 (c) 2 (@) 0

The function f: R — R defined by flx) =4+ 3 cos x is [CBSE 2021-22 (Term-1)]
(a) bijective (b) one-one but not onto

(¢) onto but not one-one (d) neither one-one nor onto



22, Letf:R — R be defined by f(x)= %, forallx, x € R. Then, fis [CBSE 2021-22 (Term-1)]
(1) one-one (b) onto (c) bijective (d) not defined
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23. The function f: N — N is defined by f(n)= [CBSE 2021-22 (Term-1)]

f niseven
The function fis

(a) bijective (b) one-one but not onto
(¢) onto but not one-one (d) neither one-one nor onto

Answers

1 () 2. (@) 3. (a) 4. (b) 5. (d) 6. (b) 7. ()
8 () 9. (d) 10. (b) 11. (d) 12. (o) 13. (a) 14. (b)
15. (a) 16. (b) 17. (d) 18. () 19. (b) 20. (d) 21. (d)
22. (d) 23. (c)

Solutions of Selected Multiple Choice Questions

1. Given relation Ronset A ={1,2,3}is
R=1{(1,1),(1,2),(22),3 3}
From the given relation R if we removed (1, 2) then

Hence, ordered pair (1, 2) should be removed.
. Option (b) is correct.
2. v [1]={xeA: |x-1| isamultipleof 4] ={1,5,9}
. Option (a) is correct.
4. Given, aRb = aisbrotherofb
This does not mean that b is also a brother of a because b can be a sister of a.
Hence, R is not symmetric.
Again, aRh = aisbrotherofb and bRc = b is brother of c.
S0, a is brother of ¢.
Hence, R is transitive.
. Option (b) is correct.

5. Number of equivalence relationin A = B;
2
" By=B,, =k§0CkBk

=2C,B,+>C,B,+*C,B, = B,+2B, +B,
=1+2+2=5 [ Bo=1=ByBy=2]
. Option (d) is correct.
6. ForlmelL
if(lmeR=11lm=>mll = (mleR
. R is symmetric.
~. Option (b) is correct.
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10.

11.

12

A relation R is defined on N by R = {(x, y) : xy is the square number, x, yeN }
LetxeN
=> X x):xxx= x? whichisa square number eN
= (x,x) eR

. Ris reflexive on N.
.. Option (c) is correct.
We have total possible pairs = {(1, 1), (1, 2), (1, 3), (2, 1), (2, 2), (2, 3), (3, 1), (3, 2), (3, 3)}
The smallest equivalence relation R, containing (1, 2) and (2, 1) is {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)}
Now, we are left with any 4 pairs namely (2, 3), (3, 2), (1, 3) and (3, 1).
If we add any one, say (2, 3) to R, then for symmetry we must add (3, 2) also and for transitivity
we are forced to add (1, 3) and (3, 1). Thus the only equivalence relation bigger than R, is the
universal relation. This shows that the total number of equivalence relations containing (1, 2) and
(2, 1) is two.
.. Option () is correct.
We have a relation R defined on Z as aRb if and only if @ - 7ab + 6b° = 0.
Reflexive: LetaeZ

s @ -Taxa+6a =70 -7 =0 = aRa
It is reflexive.
Symmetric: Leta, beZ and (a, b)eR
~aRb =a*-Tha+6b =0

but bRa because b* - 7ba + 6a° = 0 (may or may not be zero)
-~ Itis not symmetric.
Hence, R is reflexive but not symmetric.
. Option (d) is correct.
R={(1,2),A=(1,23}
Clearly R is neither reflexive nor symmetric.
As(1,2) € Rbut A4 (2,b) € Rforb € A such that (1,b) € R.
Hence R is a transitive relation on A.
-~ Option (b) is correct.
R ={(z, ), (b, b), (c, O}
Reflexive: Let (x,x) € R vxe A
S0, R is reflexive.
Symmetric: For (x, y)E R, x=y= (y,x) ER Vx,ye A
50, R is symmetric.
Transitive: For (x, y) € R there isno (y, z) € R such that (x, z) & R so R is transitive.
Hence, R is an equivalence relation.
. Option (d) is correct.
a=b-2andb>6

= (6,8 R
.. Option (c) is correct.
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21,

If a set containing 1 elements then number of symmetric relations in A = g
Here n(A)=2

.. Number of symmetric relations = 2722922y

.. Option (b) is correct.

Given relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1), (1, 1)} is symmetric and transitive,
but not reflexive because (2,2) € R and (3, 3) € R.

*. Option (q) is correct.

Given set A = {1, 3, 5}

We have, smallest equivalence relation R, = {(1,1),(3, 3),(5,5), (1, 3), (3, 1)}

If we add (3, 5), then we have to add (5, 3) also, as it is symmetric.

. Second equivalence relation will be

R, ={(1,3),(3,1), (1, 1),(3,3), (5,5, 3,5), 5,3),(L,5), 5, 1)}

Hence, number of equivalence relations containing (1, 3) is 2.

. Option (b) is correct.

Letflx,) = fix,) Vx, x, ¢ R (domain)

= X = = x =% = fis one-one.
Let flx) = = yvVyeR (co-domain)

1
= x=y3e R (domain)

Every image ye R (co-domain) has a unique pre image in B (domain).
= fis onto.
Hence, fis one-one and onto.
. Option (d) is correct.
The total number of injective mappings from the set containing n elements into the set containing
m elements is "P,. So here it is 4P3 =4! =24
As every pre-image x € A has a unique imagey € B.
= fis injective function.
Option (b) is correct.
Let X=1{1,2,3,4,5)and Y = {a, b}

. Number of functions defined from f: X — Y which are one-one is zero (0), because number of
elements in set X is 5 and number of elementsinset Yis2 = n(X) > n(Y)

= No one-one function possible.

. Option (d) is correct.

Given function f: R — R defined by f(x) =4 + 3 cos x
One-one: Letx; =0and x,=2n ie.x £ X,
=cosx;=cos0=1 and cos x; =cos2n=1
. COS X; = COS X, =>4+3cosx;=4+3cosx;

= flx)) =fixy)
It is not one-one.
Onto: As we know that for all xeR, we have
~l<cosx<1=>-3<3cosxr=3 =>1=<4+3cosx=7
=>-1<flx) <7 = Range of f=[1,7]



22.

23.

Clearly, Range of f# co-domain of f
- fis not onto.
Hence, f is neither one-one nor onto.
. Option (d) is correct.
Given function f: R — R be defined by f(x)= 1—, for all xeR

Clearly, when x = 0eR
fx)= % =(o0) (not defined)

. Option (d) is correct.

n+l
i . . ) 2 7 if nisodd
Given function f: N — N is defined by f(n)= s
n if niseven
27
One-one:
1+1
Letn=1(odd) = f(1)=T=1
2
and, n =2 (even) = f(2)= e 1

Clearly, it is not one-one function.
Onto: For every value of n whether it is even or odd
fime N
Co-domain = Range
It is onto.
Hence, function f is onto but not one-one.

*. Option (c) is correct.

Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

@
@®
©
@

i,

Both A and R are true and R is the correct explanation for A.

Both A and R are true but R is not the correct explanation for A.

A is true but R is false.

A is false but R is true.

Assertion (A) : Let R be the relation on the set of integers Z given by R = {(g, 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.

. Assertion (A) : Letf:R — R given by f(x) = x, then fis a one-one function.

Reason (R)

A function g : A — B is said to be onto function if for each b € B, 3 a € A such that
gl@) =b.

. 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.
4. Assertion (A): Letf: R — R such thatf(x) = £ The function f is an onto function.
Reason (R) : A functiong:A — B is said to be onto function if g(A) = B i.e., rangeof g = B.
5. Assertion (A): The number of all onto functions from the set {1, 2, 3, 4, 5} to itself is 5!
Reason (R) : Total number of all onto functions from the set {1, 2, 3, ...., n} to itself is n!.
6. Assertion (A): Let f: R —» R givenby
1. 3 x50
flx)= % =1 0 if x=0 isabijection.
-1 if x<0
Reason (R) : A functiong:A — B is said to be bijection if it is one-one and onto.
7. Assertion (A): Let A = {1, 2, 3} then define a relation on A as R = {(1, 2), (2, 1)}, R is not transitive
relation.

Reason (R) : A relation R defined on a non-empty set A is said to be transitive relation if (g, b),
(b,c)eR = (a,c) eR.

Answers
1. (a) 2. (b) 3. (a) 4. (d) 5. (a) 6. (d) 7. (a)

Solutions of Assertion-Reason Questions

1. Reflexivity:

Symmetry:
Let (7, b) € R = 2 divides (a - b).
= 2divides-(a-b) = 2dividesh-a = (b,a) eR
So, it is symmetric.
Transitivity:
Let(a, b) e Rand (b, c) e R.
= 2dividesa—band 2 dividesb—¢ = 2dividesa-b+b-c=a-c = (g, c)eR
So, it is transitive.
= Relation R is an equivalence relation. So A is true.
Clearly R is also true and gives the correct explanation of A.
Hence option (a) is correct.
2. Letxy, x, € R such thatf{x;) = f(x,)
= x;=x; = fisaone-one function.
Clearly A is true and R is also true. But R does not give correct explanation of A.
Hence option (b) is correct.
3. Suppose fis not one-one function.
ie,3 two elements say 1 and 2 in the domain mapped to a single element of the co-domain.
Then 3 can be mapped to any one of two remaining element.
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= R(f) = (1, 2, 3] which contradict the fact that fis an onto function.
Thus f must be a one-one function.
So, A and R gives the correct explanation of A.
Hence option (a) is correct.
Clearly R(f) = [0, =)
Here R (f) # B = (-0, «)
= fisnotan onto function.
So, A is false but R is true.
Hence option (d) is correct.
One-one 1 can map to any one of 1, 2, ....... ,5ie, 5 ways.
After that 2 can be mapped to any four of the remaining 4 elements.
After that 4 can be mapped to remaining three elements.
Now 4 can be mapped to remaining two element.
And 5 can be mapped to remaining one element.
Total number of one-one functions =5x4x3x2x1=5!
We know that total number of onto map on a finite set = Total numbers of one-one map = 5!
Total number of bijective map = 5!
50 A is correct statement.
Also R is a correct and gives correct explanation of statement A.
. Option (a) is correct.
[t R — R such that
1 if x>0
flxy=4 0 if x=0
-1 if x<0
© For1,2e R (domain)
fi)=1=£(2)butl«2
= fis not one-one.
AlsoR(f) = {-1,0, 1} = R (Co-domain)
= fisnotonto.
f1is neither one-one nor onto.
= fis not a bijective map.
50 A is not a true statement.
But R is the correct statement and R does not gives correct explanation of A.
. Option (d) is correct.
We have A = {1, 2, 3},
R={(1,2), 2 D}
(1,2),(2,1)eRbut(1,1) ¢ R
= Risnot transitive.
So statement A is correct.
Also statement R is correct and gives correct explanation of statement A.

. Option (a) is correct.



Case-based/Data-based Questions

Each of the following questions are of 4 marks.

1. Read the following passage and answer the following questions.

A general election of Lok Sabha is a gigantic exercise. About 911 million people were eligible to
vote and voter turnout was about 67%, the highest ever.

ONE - NATION
ONE - ELECTION
FESTIVAL OF
DEMOCRACY
GENERAL ELECTION- 2019

MYVOTE
MY VOICE

Let I be the set of all citizens of India who were eligible to exercise their voting right in general
election held in 2019. A relation ‘R’ is defined on I as follows:

R ={(Vy, V3): V}, V; e I and both use their voting right in general election - 2019).
(i) Two neighbours X and Y ¢ I. X exercised his voting right while Y did not cast her vote in
general election - 2019. Is XRY? Give reason.
(ii) Mr. ‘X" and his wife ‘W’ both exercised their voting right in general election -2019. Is it true
that XRY and YRX? Give reason.
(iif) (a) Three friends F,, F, and F, exercised their voting right in general election- 2019. Is it
true that F,RF,, F,RF, = F,RF;? Give reason.
OR

(iii) (b) Mr. Shyam exercised his voting right in General Election - 2019, then find the
equivalence class of Mr. Shyam.

Sol. We have a relation ‘R’ is defined on I as follows:
R ={Vy, V;}: Vy, V, e I and both use their voting right in general election - 2019}.
(i) Two neighbours X and Y e . Since X exercised his voting right while ¥ did not cast her vote
in general election - 2019.
Therefore, (X, Y) 2 R.
(if) Since Mr. "X’ and his wife ‘W' both exercised their voting right in general election - 2019.
Both (X, W) and (W, X) e R.
(ffi) (a) Since three friends F,, F, and F, exercised their voting right in general election - 2019,
therefore
(F1, Fs) € R, (Fy, F3) € Rand (Fy, F3) € R.
OR

(fii) (b) Mr. Shyam exercised his voting right in General election — 2019, then Mr. Shyam is related
to all those eligible voters who cast their votes.



2. Read the following passage and answer the following questions.

Sherlin and Danju are playing Ludo at home during Covid-19. While rolling the dice, Sherlin’s
sister Raji observed and noted the possible outcomes of the throw every time belongs to set
{1,2,3,4,5,6). Let A be the set of players while B be the set of all possible outcomes.

A={5 D}, B=1{1,2,34,56} [CBSE Question Bank]
(i) Let R: B — B be defined by R ={(x, y): y is divisible by x}. Verify that whether R is reflexive,
symmetric and transitive.

(i) Raji wants to know the number of functions from A to B. Find the number of all possible
functions.

(i1i) (a) Let R be a relation on B defined by R =1{(1, 2), (2, 2), (1, 3), (3, 4), (3, 1), (4, 3), (5, 5)}. Then
R is which kind of relation?
OR
(iii) (b) Raji wants to know the number of relations possible from A to B. Find the number of
possible relations.
Sol. (i) Given R : B — B be defined by R = {(x, y) : y is divisible by x}.
Reflexive : Let x € B, since x always divide x itself.
Lx,x)eR
It is reflexive.
Symmetric: Letx,y € Band let (x,y) € R.
= yis divisible by x.

¥ 3 3
= =k, where k; is an integer.

X
— E l%'mteger.
L
(v, x) ¢ R

It is not symmetric.

Transitive : Letx,y,z € Band
let(x,y) eR = %= k, , where k; is an integer.

and, (y,z) e R = %= k,, where k; is an integer.

%X§= k, .k, =k (integer)
= %= = (xr,z)eR

It is transitive.
Hence, relation is reflexive and transitive but not symmetric.



(i) We have,
A={§,D} = n(A)=2
and, B=1{1,2,3,4,56] = n(B)=6

Number of functions from A to Bis 6° = 36.
(iii) (1) Given, R be a relation on B defined by
R={(1,2),(22),(13),(34),(31),(43)(55)
R is not reflexive since (1, 1), (3,3), (4, 4) £ R
R is not symmetricas (1,2) € Rbut(2,1) ¢ R
and, R is not transitive as (1,3) e Rand (3, 1) e Rbut (1, 1) ¢ R
- R is neither reflexive nor symmetric nor transitive.
OR
({) (b) - n(A)=2,n(B)=6 = nAxB)=12
. Total number of possible relations from A to B = e
3. Read the following passage and answer the following questions.

Students of Grade 9, planned to plant saplings along straight lines, parallel to each other to one
side of the playground ensuring that they had enough play area. Let us assume that they planted
one of the rows of the saplings along the line y = x — 4. Let L be the set of all lines which are
parallel on the ground and R be a relation on L. [CBSE Question Bank]

(i) Let relation R be defined by R = {(L,, L,): L, || L, where L,, L,L}. What is the type of
relation R?
(if) Let R={(L,, L,): L, | L, where L,, L, € L}. What is the type of relation R?
(iii) (a) Check whether the function f:R — R defined by f(x) = x — 4 is bijective or not.
OR
(iii) (b) Let f:R — R be defined by f(x) = x + 4. Find the range of f(x).
Sol. (i) Given relation R defined by
R={(L,Ly): Ly || Ly where Ly, L € L}
Reflexive: Letlyel = Li|IL; = (L, L)) eR.
o Itis reflexive.
Symmetric: LetL, L, e Landlet(L, L,) e R.
= Ll = Ll = (@yL)eR
- Tt is symmetric.
Transitive: LetLy, L, Lye L.
and, let (L,, L;) e R and (L, L;) e R
LillL and Ly || Ly
= L|L = (I,L)eR
It is transitive.

Hence R is an equivalence relation.



(i) Given relation R defined by R = {(Ly, L,) : Ly L Ly where L), L, e L}
Reflexive : Since every line is not perpendicular to itself.
= (LyL)eR
It is not reflexive.
Symmetric: Letl,,L,eLand(L,,L,))eR
= L1L, = L,LL, = (L,L)eR
It is symmetric.
Transitive : Letl, L, LyeL
and, let(L,, L,) e R and (L,,L;) e R
LyLL,and L, 1L
=> LLL; = (L,Ly)eR
It is not transitive.
Hence relation R is symmetric but neither reflexive nor transitive.
(i) (a) Given function f:R — R defined by flx) =x-4
Injective : Let x1, x; € R such that x; # x,.
= x-4#x-4= flx) #flx,)
It is injective.
Surjective : Lety=x-4 = x=y+4
For every y € R (co-domain) there exists x =y + 4 € R (domain).
ie., Co-domain = Range

It is surjective.

|
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OR
(itf) (b) Given function f:R — R defined by flx) =x +4 |
Let y=flx) = y=x+4 = x=y-4 |
Fory e R (co-domain),
3 x=y-4 e R (domain) such thatflx) = R |
Range of f{x) is R (Set of real numbers). |
4. Read the following passage and answer the following questions.
An organization conducted bike race under two different categories- Boys and Girls. There were 28 |
participants in all. Among all of them, finally three from category 1 and two from category 2 were |
selected for the final race. Ravi forms two sets B and G with these participants for his college project. |
|
|
|
|
|
|
|
|
|
|

Let B = {by, by, b3} and G = {g,, g,}, where B represents the set of Boys selected and G the set of Girls
selected for the final race. [CBSE 2023 (65/5/1)]
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(i) How many relations are possible from B to G?
(i]) Among all the possible relations from B to G, how many functions can be formed from B
to G?
(iii) (a) Let R: B — B be defined by R = {(x, y) : x and y are students of the same sex}. Check if
R is an equivalence relation in B or not.

OR
(¢#i) (b) A function f: B — G be defined by f = {(b,, g,), (b,, g), (b3, g)}. Check if f is bijective,
Justify your answer.
Sol. B={b, b, b}, G={g;, g}
n(B) = 3,n(G) =2
nBxG)=n(B)xn(G)=3x2=6
({) Number of relations from B to G = 2°
(if) Number of functions from B to G = 2"E*©)
=mG)YP=22=8
(iii) (a) R:B— B, R ={(x, y)|x, y students of same sex}

Reflexive:

(x,x)eRvxeB
=3 R is reflexive.
Symmetric:
Let(x,y) e R
=5 x and y are of same sex.
= y and x are of same sex.
= (y,x)eR
Transitive:
Let(x,y)and (y,2) € R
= x and y are of same sex.
and y and z are of same sex.
= x and z are of same sex.
= (x,z) e R = Ris transitive.

Hence R is reflexive, symmetric and transitive.
. Ris an equivalence relation in B.

OR
(iif) (b) =1ty 81), (B2 &2), (b3, g0}
flby) = gy and fib) = g

— fiby) = fiby) but b, = by

As by and b; represents two different boys.

= fis not one-one.

=5 fis not a bijective map.

5. Read the following passage and answer the following questions.

Dhanush wants take a test of his son Amit is a student of class XII. Dhanush said to Amit, “Observe
the two functions f(x) and g(x) carefully” f: R - K, g: B - R such that

foy=x, gl)=x



The Dhanush asked some questions related to f{x) and g(x) and Amit answered correctly. Write
the correct response given by Amit of the following questions.

(i) Check whether f(x) is bijective or not.
(ii) Check whether g(x) is bijective or not.
Sol. () f: R - R suchthatfix)=x
One-one:
Letx), x; € R (domain) such that
flxy) = fixy) = X=X
= fisone-one.
Onto:
Lety € R (Co-domain) such that
fy=y = =x=y
Now fx) = fly) =y
Sofory € B (Co-domain)3x=y e R (domain)
such that fix) =y

— fis onto.
As fis one-one and onto. = f is bijective.
(if) Wehave g: R — R such that
g(x) = o
One-one:

1,-1 € R (domain) such that
g1 =13-1)=1.
Le; g(1)=g(-1) butl=-1
= g is not one-one.
Onto:
g)=x"20vxeR
R(g) =0, «) # R (Co-domain)
= gisnotonto.
ie., g is neither one-one nor onto.

CONCEPTUAL QUESTIONS

1. Let A ={1,2, 3, 4}. Let R be the equivalence relation on A x A defined by (a, b) R (¢, d) iff

a +d =b + c. Find the equivalence class [(1, 3)]. [CBSE Sainple Paper 2018]
Sol. [(1,3)]={x, e AxAix+3=y+1]={(x,y) EAxAy-x=2}
=1{(1,3), 2, 4)}
2. If R={(x, y): x+ 2y = 8} is a relation on N, write the range of R. [CBSE (AI) 2014]
Sol. Given: R={(x,y):x+2y=8}
x+2y=8
= y=8;x = whenx=6,y=1;x=4,y=2,x=2,y=3.

Range={1,2, 3}



3. State the reason for the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} not to be
transitive. [CBSE Delhi 2011]

Sol. Risnottransitiveas(1l,2) e Rand (2,1) € Rbut(1,1) ¢ R.
[Note: A relation R in a set A is said to be transitive if (7,b) e Rand (b,c) e R = (g,c)e RV a,b,ceR]
4. Let R={{a,a):aisa prime number less than 5} be a relation. Find the range of R.
[CBSE (F) 2014]
Sol. Here R = {(a, a3) 14 is a prime number less than 5}
= R={zZ13), (3.20)
Hence range of R = {8, 27).

5. A relation R in the set of real numbers E defined as R = {(a, b): +/a = b} is a function or not.
Justify. [CBSE Sample Paper 2021]

Sol. No.R={(a, b): va = b} not the function because @ does notexist forall a € (- a,0).
= Image of all elements of domain does not exist.
6. An equivalence relation R in A divides it into equivalence classes A, A,, A,. What is the value
of AJUA,UA;and A, NA,NA,? [CBSE Sainple Paper 2021]
Sol. A UA,UA,=Aand A NA,NA,=¢
7. A relation R in § = {1, 2, 3} is defined as R = {(1, 1), (1, 2), (2, 2), (3, 3)}. Which element(s) of
relation R be removed to make R an equivalence relation?
Sol. (2,1) because if (1,2) €R then for being symmetric (2, 1) should belong to R.
8. How many reflexive relations are possible in a set A whose n(A) = 3.
Sol. Number of reflexive relation 2~ = 23°~3 = 2 reflexive relations

9. If Xand Y are two sets having 2 and 3 elements respectively, then find the number of functions
from X to Y.
Sol. Number of functions from X to Y =3*=9.

Very Short Answer Questions

1. Check if the relation R in the set R of real numbers defined as R ={(a, b) : a < b} is (i) symmetric,
(ii) transitive [CBSE 2020 (65/5/1)]

Sol. Given relation R the set R of real numbers defined as R ={(a, b):a <b}.
(i) Symmetric: Let a,b< R (set of real numbers) if (7, b) € R
= a<hthenbga = (ba)¢R
It is not symmetric. 1
(#i) Transitive: Leta, b, ¢ € R (set of real number)
If(a,b) € R = a<b )
and (b, c) € R =+ b<c -..(i)
From (i) and (ii), we have
a<c
= (a,c) ER
It is transitive. 1
[CBSE Marking Scheme 2020 (65/5/1)]



Sol.

Sol.

Sol.

Sol.

Write the inverse relation corresponding to the relation R given by R ={(x, y): x € N, x <5,y =3}
Also write the domain and range of inverse relation.

Given, R={(x,y):xe N, x<5,y=3}
= R={(1,3),(23),(33), (4 3)}
Hence, required inverse relation is
R ={(3,1),(3,2),(3,3), (3, 4)
-. Domain of R = {3} and
Range of R?=1{1,2,3,4}
A function f: A — B defined as f{x) = 2x is both one-one and onto. If A = {1, 2, 3, 4}, then find the

set B. [CBSE 2023 (65/1/1)]
Given a function f: A — B defined as f{x) = 2x is both one-one and onto.
ifA=1{1,234}
L fil)=2x1=2,f2)=2%2=4,f(3)=2x3=6andf(4)=2x4=8
B={24,6,8}

Consider f: B, — [4, «t) given by f(x) = x* + 4. Show that f is invertible.
[CBSE (AI) 2013; (F) 2011]

One-one: Letx;, x; € R, (Domain)

fix) = fixa) = ald=x+d
% a2
= Xy =Xy
= X =Xy [ xy, x, are +ve real number]

Hence, fis one-one function.

Onto: Let i € [4, ) such that

y=flx) VxeR, [set of non-negative reals]
= y= P+4
= x=yy—4 [.. xis+ ve real number]

Obviously, ¥V y e [4, «0), x is real number € R, (domain)
i.e., all elements of codomain have pre image in domain.
= fisonto.

Hence, fis invertible being one-one onto.

Letf: R - {—%} — R be a function defined as f(x) = ;—iti .Show that,inf: R - {—%} — Range
of f, fis one-one and onto. [CBSE 2017(C)]
4
tasatifd
etx, x, € 3
4x 4x
L T _ 2
Hlopr f(xl) St = 3x,+4  3x,t+4
= LRxx+16x=12xx+16x, = lbx;=16x, = X=X

Hence f is one-one function.

Since, co-domain f is range of f.

4
So, f:R- {_E} — Range of f is one-one and onto function.



Jx-1] ]

6. What is the range of the function f(x) = o [CBSE Delhi 20101
Sol. Gi =lx-1]
ol. Given f(x)= @=1)

(x-1)if x-1>00r x>1
-(x-1)if x-1<0or x<1
(x-1) _
(x-1)
Range of f(x) = (-1, 1}.

Obviously, lx~1|= {

1, () vx<], f(’f)’ﬂ=—1,

Now, (i) Vx> 1, f(x)= =)

7. Let f:R — R be the function defined by f(x)= ﬁ, ¥ x € R. Then, find the range of f.
[NCERT Exemplar]
; : 1
Sol. Given function, fl)= 5 cosx T XE R
A
¥Y=72 cosx
= 2y-ycosx=1 = ycosx=2y-1
2y-1
= cosx= yy =2—§ = cosx=2—§
= =1<cosx<1 = —1<2—151
1 1.t
= B S R = Tei =3
1 ¥ ¥
= 32y=1
1
So, range of y is [g, l] :
8. Prove that the function fis surjective, where f: N — N such that
+
Hzl,ifnisodd
fm=1, 2
2 if nis even
Is the function injective? Justify your answer. [CBSE Sample Paper 2023]
Sol. Lety e N(codomain). Then 3 2y e N(domain) such that
2
fl2y)= Ty = y. Hence, fis surjective. 1
1, 2 € N(domain) such that f{1) = 1 = f(2)
Hence, fis not injective. 1

[CBSE Marking Scheme Sample Paper 2023]

Short Answer Questions

1. Check whether the relation R defined on theset A=1{1,2,3,4,5,6las R={(a,b):b=a+ 1}is
reflexive, symmetric or transitive. [CBSE 2019 (65/2/1)]



Sol. R={(1,2), (2 3),(3.4), 4 5),(56)}
Forle A, (1,1) # R = Risnotreflexive 1
For1,2e A,(1,2) e Rbut(2,1) ¢ R = R is not symmetric 1%
For1,2,3e€ A,(1,2),(2,3) e Rbut(1,3) ¢ R = Risnot transitive 1%
[CBSE Marking Scheme 2019 (65/2/1)]
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I Detailed Solution:
I Given relation R defined on theset A={1,2,3,4,5,6}asR={(@, b): b=a+ 1}
l Now,
I Reflexivity: Leta e A

Wehave,a#a+1 = (a,a)eR
I It is not reflexive.
I Symmetric: Leta=land b=2 ie. a,bec A
l b=a+1 = 2=1+1 = (&beR

bute=b+lasl=2+1 = (baeR

I It is not symmetric.
I Transitive: Leta, b,ce A
I Now, if (g,b)eR = b=a+1 (1)

and (b,c)eR = c=b+1 (i)
I From (i) and (ii), we have
I c={a+1)+1=a+2
I = c=a+2 = (@c)eR

Is is not transitive.

I Hence, relation R is neither reflexive nor symmetric nor transitive.
l
|
|
|
l
l
|
|
l
|
I
|
|
|
I

2. Show that the relation R on the set Z of all integers, given by R = {(a, b) : 2 divides (a2 - b)} is an
equivalence relation. [CBSE 2019 (65/3/1)]
Sol. Given relation R = {(g, b) : 2 divides (z - b)} on the set Z of all integers
Reflexive: Leta e Z
Since (a-a) =0, which is divisible by 2 i.e., (7, a) € R
Ris reflexive.
Symmetric: Leta,be Z
suchthat (q,b) e R = (a-b)is divisible by 2.
= —(a-b)isalso divisible by 2
= (b-a)isdivisibleby2 = (b,a)eR
ie., (a,b)e R = (ha)eR
R is symmetric.
Transitive: Leta, b,ce Z
suchthat (g,b) e R = (a-b)is divisible by 2.
Leta - b = 2k, where k, is an integer (1)
and (b,c)e R = (b-c)isdivisibleby2 = b-c=2k, wherek;isan integer (i)
Adding (i) and (i), we have
@-b)+(b-c)=2(g+k) = a-c=2(g+k) = (a—c)isdivisibleby2.
= (@ceR



r
|
I R is transitive.
I Thus, R is reflexive, symmetric and transitive. Hence, given relation R is an equivalence relation.
I 3. Show that the relation S in thesetA={x e Z:0<x<12}givenbyS={(a,b):a,be Z |a-b| is

divisible by 3} is an equivalence relation. [CBSE 2019 (65/4/1)]
I Sol. OnthesetA={xe Z:0=<x<12}and relation 5 is given by
| S={(@ab):a,beZ |a-b]| isdivisible by 3)
I Reflexivity:

Let @ € AThen
l (a, @) = |a-a| =0 which is divisible by 3.
I = (@a)es

It is reflexive relation.
I Symmetric:
I Let a,be AThen
(@ b)e S = |a-b]| is divisible by 3. = |b-a| is also divisible by 3.

l = ((ba)es
I It is symmetric relation.
I Transitive:

Let a,b,ce AThen
I (a,b)e S = |a-b] is divisible by 3. = a-b= %3k, where k, is an integer (1)
I (b,c)e S = |b-c| is divisible by 3. = b-c=4+3k, wherek;isaninteger  ..(i1)

Looa-c=a-b+b-c=13k 3k =23k +k)
I = |a-c| is also divisible by 3.
I = @coes

It is transitive relation.

I Hence, the relation S is an equivalence relation.
I 4. Show that the relation R on R defined as R = {a, b) : a < b}, is reflexive and transitive but not
l
|
|
l
l
|
|
|
|
|
|
|
l
|

symmetric. [CBSE 2019 (65/1/1)]
Sol. i
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I R is transitive.
I Thus, R is reflexive, symmetric and transitive. Hence, given relation R is an equivalence relation.
I 3. Show that the relation S in thesetA={x e Z:0<x<12}givenbyS={(a,b):a,be Z |a-b| is

divisible by 3} is an equivalence relation. [CBSE 2019 (65/4/1)]
I Sol. OnthesetA={xe Z:0=<x<12}and relation 5 is given by
| S={(@ab):a,beZ |a-b]| isdivisible by 3)
I Reflexivity:

Let @ € AThen
l (a, @) = |a-a| =0 which is divisible by 3.
I = (@a)es

It is reflexive relation.
I Symmetric:
I Let a,be AThen
(@ b)e S = |a-b]| is divisible by 3. = |b-a| is also divisible by 3.

l = ((ba)es
I It is symmetric relation.
I Transitive:

Let a,b,ce AThen
I (a,b)e S = |a-b] is divisible by 3. = a-b= %3k, where k, is an integer (1)
I (b,c)e S = |b-c| is divisible by 3. = b-c=4+3k, wherek;isaninteger  ..(i1)

Looa-c=a-b+b-c=13k 3k =23k +k)
I = |a-c| is also divisible by 3.
I = @coes

It is transitive relation.

I Hence, the relation S is an equivalence relation.
I 4. Show that the relation R on R defined as R = {a, b) : a < b}, is reflexive and transitive but not
l
|
|
l
l
|
|
|
|
|
|
|
l
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symmetric. [CBSE 2019 (65/1/1)]
Sol. i
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5. Check whether the relation R in the set N of natural numbers given by

R ={{a, b) : a is divisor of b}

is reflexive, symmetric or transitive. Also determine whether R is an equivalence relation.
[CBSE 2020 (65/2/1)]

Sol. Given relation R on the set N of natural number given by
R ={(a, b): a is divisor of b}
Reflexive: Let ae N
We have a is divisible by a itself
aRaie.,(aa) € R

Symmetric: Leta, b € N
. aRb= ais divisor of b.

= b =ka, where k is any positive integer.
= i=£ = E=l-,-4- any integer
k b bk
= bisnotdivisorofa. = (b,a) ¢ R

*. Tt is not symmetric.
Transitive: Leta, b,c € R

aRb = nisdivisorofb. = b=kja <ol
where k; is any positive integer
and,bRc¢ = bisdivisor of c.
= c=kb ... (i)
where k, is positive integer
From (i) and (ii), we have

c=lxka = c=kka

c

= 4 =kk, = positive integer = ais divisor of ¢ = (a,c) R

= aRc
. It is transitive.
Hence, R is not an equivalence relation.
6. LetA={1,2,3,..9} and R be the relation in A x A defined by (a, ) R (¢, d)if a+ d=b + ¢ for

(a, b), (c, d) in A x A. Prove that R is an equivalence relation and also obtain the equivalence class
(2, 5] [NCERT Exemplar]
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Sol. Giventhat, A={1,2,3,...,9 and (q, b) R(c,d)ifa+d=b+cfor(a,b) e AxAand (c,d) € A x A.
Reflexive: Since (a, b) R(a, b) as
a+b=b+avVabeA
So, R is reflexive.
Symmetric: Let (g, b) R(c, d) then
a+d=b+c
=> c+b=d+a = (c,d) R b)
50, R is symmetric.
Transitive: Let (g, b) R(c, d) and (c, d) R(e, f) then
a+d=b+candc+f=d+e

= a+d=b+candd+e=c+f
(a+d)=(d+e)=(b+c)=(c+f)

= (@a-e)=b-f = a+f=b+e

= (a,b) Re, )

50, R is transitive.

Hence, R is an equivalence relation.
Now, equivalence class containing [(2, 5)]
=lxy |2+y=5+1]

=lxy) |y-x=3)

=1{(1,4),(2,5), (3,6), (4, 7), (5 8), (6, 9}

r
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| 7. Show that the modulus function f:R —— R given by f (x) = |x[, is neither one-one nor onto, [
| where |x| isx, if x is positive or 0 and |x| isx, if x is negative. |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

x,ifx=0
—x,ifx<0

Sol. /@)= Ix| = |

One-one: Let x; =1, x, = -1 be two elements belongs to R
fe)=f1) = |1] and flx;) =fi-1) == (-1) =1
= flx) = fixy) forx; # x;
= f{x)is not one-one.
Onto: Letf(x)=-1 = |x|=-1eR, which is not possible.
=  f{x)is not onto.
Hence, f is neither one-one nor onto function.
8. LetA=R-{3}, B=R-{1}.If f: A — B be defined by f{x)=%,VxEA.Then,shuw that fis
bijective. [NCERT Exemplar]
Sol. Given that, A=R-{3},B=R-[1}.

2
f:A— Bisdefined by f(x)= i? vreA
For injectivity:

1 n-2 x-2
t fla)) =flxy) = 5B g

= (31 = 2)(x, = 3) = (1, - 2)(x, - 3)

= X% =30 - 26+ 6 =210 -3x,-2x; + 6

= = 3x; - 21, = -3x; - 21

= X=X =X
So, f(x) is an injective function.



For surjectivity:

Let y=i:§ = x-2=xy-3y
1 2-3 23y
= —y)=L- = =
1( y) Y x lfy'
By .
= x=ﬁeA,VyEB [codomain]

So, f(x) is surjective function.

Hence, f{x) is a bijective function.

9. LetA=R-{2}and B=R-{1}L Iff: A — B is a function defined by f(x) = %, show that fis

one-one and onto. [CBSE 2019 (65/4/1)]

Sol. Letx;, x, € R - {2} such that f (x;) = f(x,)
p=ll L =

= 1‘142:sz2 *
= XX =20 =X +2=0X, -2, - X; + 2 1
= X=X
So f is one-one. %
For range let flx) =y

x|

x—2 7 *

2y-1

x= gt 1
Range of f = R - {1} = co-domain (B)
= fis onto. %

[CBSE Marking Scheme 2019 (65/4/1)]

Long Answer Questions

1. Let N denotes the set of all natural numbers and R be the relation on N x N defined by
(a, b) R (¢, d) if ad(b + ¢) = be(a + d). Show that R is an equivalence relation.
[CBSE Delhi 2015] [CBSE 2023 (65/4/1)]

Sol. Here R is a relation defined as
R={(a,b),(c,d)] :ad(b + c) = be(a + d)}

Reflexivity: By commutative law under addition and multiplication

b+a=a+b Yabe M

ab = ba Vabe N
& ab(b + a) = ba(a + b) Vabe N
= (a, b) R (a, b)

Hence, R is reflexive.
Symmetry: Let (2, b) R (c, d)
(a, ) R (¢, d) = ad(b +c) = bcla + d)



Sol.

= be(a + d) =ad(b +c)
= cb(d + a) = da(c + b) [By commutative law under addition and multiplication]
= (c,d)R (a,b)

Hence, R is symmetric.

Transitivity: Let (z, b) R (¢, d) and (¢, d) R (e, f)

Now, (4, b) R (c, d) and (c, d) R (e, f)

= ad(b + c) = be (a + d) and ¢f(d + ) = de(c + f)

= b+c=a+dan d+e=C+f
bc ad de of
L3 2.1 A 0 5.3
c b d a & - d g e
Adding both, we get
= 1.1, 2.0 1.31.4d.1
e B e d @ & F &
1,1 1,1 eth_fta
& @& F be af
= af(b+e)=be(a+f) = (a,b)R(e.f) [e,d=0]

Hence, R is transitive.

In this way, R is reflexive, symmetric and transitive.

Therefore, R is an equivalence relation.

Determine whether the relation R defined on the set R of all real numbers as R={(a, b):q, bR
anda-b+ V3 ¢ S, where S is the set of all irrational numbers}, is reflexive, symmetric and
transitive. [CBSE Ajmer 2015]
Here, relation R defined on the set R is given as

R={@,b):a,beRanda-b+ /3 e 8}

Reflexivity: Let a € R (set of real numbers)

Now, (a,a) € Rasa—-a+ V3=43¢€58

ie., R is reflexive.

Symmetry: Taking 2 = '3 and b = 1, we have

(a,b)eRasa-b+/3=y3-1+/3=2/3-1€5§

But b—a+/3=1-/3+/3=1&5 = (ha)&R

As (g, b) e Rbut (b, a) & R.

. Ris not symmetric.

Transitivity: Taking a=1,b=2 and c= /3
(a,b)sRasa-b+/3=1-y2+,/3€5 = @beR
b-c+y/3=y2-3+/3=y2e€5 = (@HeR

But a—c+y3=1-y/3+/3=1g5 = @c&R

As (g, b) and (c, d) belongs to R but (a, c) does not belong to R.

*. R is not transitive.
Hence, R is reflexive but neither symmetric nor transitive.
Show that each of the relation R in the set A = {x ¢ Z: 0 < x <12}, given by

(i) R=1{(a, b) :|a—b]| is a multiple of 4}.

(ii) R ={(a, b) : a = b} is an equivalence relation.
Find the set of all elements related to 1 in each case. [CBSE (AI) 2010]



Sol. A={xeZ:0<x<12}
() R={(a,b): | a-b| isamultiple of 4}
Reflexive: Letx €A = |x-x| =0, which is a multiple of 4.
= (x,x) e RVxeA
£ R is reflexive.
Symmetric: Letx, y eAand (x, y) € R

= | x—y| is a multiple of 4.

or x-y==4p |{pisany integer}

= y-x=F4p

= | ¥ —x | is a multiple of 4. = (yx)eR
= R is symmetric.

Transitive: Letx,y,z € A, (x,y) e Rand (y,z) e R

| x=y| is multiple of 4 and | y -z |is multiple of 4.

x -y is multiple of 4 and y - z is multiple of 4.

(x-y) + (y—z) is multiple of 4 = (x —z) is multiple of 4.
| x = z| is multiple of 4.

(x,z) e R = Ris transitive.

usuuy

r
I
|
|
l
I
|
|
l
I
I
|
l
|
I So, R is an equivalence relation.
I Let B be the set of elements related to 1.
B={aeA:|a-1]| is multiple of 4}

I = B=41,5,9} [as |[1-1] =0, [5-1|=4, |9-1] =8]
I (7)) R={(a, b):a=b}

Reflexive: Let x €A
I as r=x = (x, x) eR = Risreflexive.

Symmetric: Letx, y € A and (x,y) eR
I = x=y = y=x = (y, x) = R
l -, Ris symmetric.

Transitive: Letx,y,z€ A
I and let (x, y) € Rand (y, z) eR
I = x=yandy=z = x=z = (x,zJeR = Ristransitive.

.. Ris an equivalence relation.
I Let C be the set of elements related to 1.
l C=laecAa=1}={1}.
l 4. Check whether the relation R in R defined by R={(a, b): a < b"'l is reflexive, symmetric or

transitive. [CBSE (Delhi) 2010]

I Sol. R={(ab):asbh’Vabe R}
|
l
|
I
|
|
|
I

1
Reflexivity: Here —-€ R (Real number)

3
1. A4 1 {1y 1 1y
ana worsels) ozz(3)
S (ll)ER
0, 33

. R is not reflexive.
Symmetry: 1,2 € R (Real number)
and 1<8 or1<2?



Sol.

Sol.

So, (L,2)eRbut(2,1) R [~2>1o0r2>17
. Ris not symmetric.
Transitivity: Here 10, 3,2 € R (Real number)

and 10<27 or 10<3®
50, (10,3)e R and
3<8 or 3<2°
S0, (3,2)eR
But 10=8 or 1022 or 10£23
So, (10,2) ¢ R

So, here(10, 3) € Rand (3,2) € Rbut (10,2) ¢ R
. R is not transitive.
Given a non-empty set X, define the relation R in P(X) as follows:

For A, B € P(X), (A, B)e R iff A c B. Prove that R is reflexive, transitive and not symmetric.
[CBSE Sample Paper 2023]

Reflexive:
Let A e P(X). ThenAc A
= (A,A)eR
Hence, R is reflexive.
Transitive:
Let A, B, C e P(X) such that
(4,B),(B,C) eR
=5 AcB,BcC =AcC=@A.CeR
Hence, R is transitive.
Symmetry:
$, X € P(X) such that ¢ = X. Hence, (¢, X) e R. But, X ¢ ¢,
which implies that (X, §) ¢ R.
Thus, R is not symmetric.
Let N be the set of natural numbers and R be the relation on N x N defined by (a, b) R (c, d) iff

ad =bcforall a, b, ¢, d € N. Show that R is an equivalence relation.
[CBSE Sample Paper 2023] [CBSE 2020 (65/1/1)]
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7. A relation R is defined on a set of real numbers E as

R = {(x, ¥): x. y is an irrational number}.

Check whether R is reflexive, symmetric and transitive or not. [CBSE 2023 (65/5/1)]
Sol. A relation R is defined on a set of real numbers R as R = {(x, y) : x.y is an irrational number}.
Reflexive: Letx=43€eR

“. 3 x4/3 =3 # an irrational number
= (V3,¥3)€R
It is not reflexive.

Symmetric: Let x, y €R

If (x,y) e R = x.y is an irrational number

= y.xis also an irrational number



Sol.

9.

Sol.

=y, x) eR
- It is symmetric.
Transitive: Letx,y,z< Rsuchthatx=1,y= V2,z=3
if(x,y) e R = x.y is an irrational number i.e., 1% 2 =2 is an irrational.

and, (y,z) eR =yz = V2 x3=32is an irrational.
Now, (x, z) =xxz=1lx3d=3
Sx, z) eR
. It is not transitive.
Hence, R is symmetric but neither reflexive nor transitive.
Consider f: R, — [-9, =) given by f(x) = 5x% + 6x — 9. Prove that f is invertible.

[CBSE Allahabad 2015]

To prove fis invertible, it is sufficient to prove f is one-one onto.
Here, flx) =5x* + 6x-9
One-one: Let xy, x, € R,, then

fx) =f(x,) = Sx?+6x,-9=5x7+6x,-9
= 5x +6x, - 5x) —6x,=0 = 5@ -x))+6(x,—x)=0
= 50, —x)(x; +x,) +6(x; —x,) =0 = (%, — x,)(5x; +5x, +6) =0
= Xew =0 [ 5x,+5x,+6+#0]
= X, =x,

ie., fis one-one function.

3 9
Onto: - f(x)=5x2+6x—9=5{xz+2><xx§—g}

ofereeco(3]-3-4)
2

= R(f) =[-9, =)= co-domain.

As fis both one-one and onto.

= fis bijective.

Hence, fis one-one onto function, i.e., invertible.

Consider f: R, — [4, ) given by f(x) = x> + 4. Show that f is invertible.
[CBSE (AI) 2013; (F) 2011]

One-one: Letx,, x; € R, (Domain)

flxy) =fxy)



= xl+d=x’+4

= B =

= X, =X [ 21, x, are +ve real number]
Hence, f is one-one function.

Onto: Lety e [4, ») such that

y=fix) VxeR, [set of non-negative reals]
= y=x>+4
= x=4y—14 [, xis + ve real number]

Obviously, ¥ i e [4, »), x is real number € R, (domain)
i.e., all elements of codomain have pre image in domain.
= fisonto.

Hence, fis invertible being one-one onto.

10. Show that the function f: (- =, 0) — (- 1, 0) defined by f(x) = l%lxl,x € (-0, 0) is one-one and
onto. [CBSE 2020 (65/3/1)]

Sol. Let xj, x, € (- ¢, 0) such that flx;) = f(x,).

; i a
e
S TR EY
T X
= L2 1
1=l —a
= 11—x1x2=x2—x1x2
= n=n
.. fis one-one. 1
L E(-1 h that y =
et y € (-1, 0), suc Y= +x
= == = x=L 1
YT1 % 1+y
For each y €(-1,0), there exists x € (- oo, 0),
4
1+
such that f(x)=f(i)=7y
1+y y
1+
1+y
¥
sy
— y =y 1
1771"’_9’

Hence fis onto.
[CBSE Marking Scheme 2020 (65/3/1)]

11. Prove that the greatest integer function f:R R given by f (x) = [x], is neither one-one nor
onto, where [x] denotes the greatest integer less than or equal to x. [CBSE 2017(C)]

Sol. f:R——R givenbyf(x)=[x]



12,

Sol.

Injectivity: Let x; = 2.5 and x, = 2 be two elements of R.
fl)=f@25)=[25]=2
flx)=f@2)=[2]=2
flr)=flx;) forx, =x;
= f(x) = [x] is not one-one i.e., not injective.
Surjectivity: Let y = 2.5 € R be any element.
~flx)=25 = [x]=25
Which is not possible as [x] is always an integer.
= f(x) = [x] is not onto i.e., not surjective.
Letf: W — W be defined as
n-1, if nis odd
1) ={n+l, if n is even

Show that f is invertible. Here, W is the set of all whole numbers.

[CBSE (Panchkula) 2015]
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4 dxc+ )
13. Considerf: R - {_E} - R- {3} given by f(x) = m Show that f is bijective.
[CBSE (AI) 2017]
Sol. || frR=-F 4l sr-f57 f&) = 42
i { I( 3} Z(E,j _g.,‘ﬂ:r

Ler .,f!?ggl_g_j&n)
b 43 o Bxa43
3=, 4y SMﬂf
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14.

Sol.

15.

Sol.

Haweo ,;m usty Y € Q'{%} P 4205k " guch Fhat]

B &
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4 . : dx . ;
Letf: R - 3 E be a function defined as f(x) = id” Show that f is one-one function.
x
Also, check whether fis an onto function or not. [CBSE 2023 (65/4/1)]
4 4x
Given function f:R - {75} — R be a function defined as f(x) = T
4
One-one: Let x,x, € R _{_E} such that x; # x,.
dx; # 4x,
and 3x; # 3x; = 3x;+4 # 3x,+4
dx; 4x,
3x,+4 7 3x,+4 = flxr) # fix)
fix) is one-one function.
O L = oo B 3 dy=4
nto: Ety—f(x)—3x+4 = xy + 4y = 4x
3y-4)=-4 -y .Y
= Rk = Ty -4 -3y
.
= YTyl
4 an n & 5
Clearly when y = 3 therefore does not exist x i.e., 3 has no pre image.

. Itis not onto.
A function f: [-4,4] — [0, 4] is given by f(x)= 16— x*. Show that f is an onto function but

not a one-one function. Further, find all possible values of ‘a’ for which f(x)=/7.
[CBSE 2023 (65/2/1)]

Given a function f: [4, 4] — [0, 4] defined by f(x)=y16—x%.
Let y=v16-2" = ¢y =16-x =  ¥=16-y
= x=,16-17
Clearly for x to be real and xe[- 4, 4]
16-1720 = =160 =@3-H@Hp+4H=<0
= -4=y=s4 ]
But y=416-x20 (- vx=0)



— y=0 L)
From (i) and (fi), we have
0=y=4

Thus, for every value of ye[0, 4] there exists some xe[- 4, 4].
. Given function is onto.
When x=4 = y=/16-16=0
x=-4 = y=1/16-16=0
Here, different value of x there is some y.
50 it is not one-one.
Hence, given function is onto but not one-one.
Now, fla)=y7 (given)
= Vie-a’=y7 = 16-a°=7
= #=16-7=9 = a=1{-3,3)
16. Prove that a function f: [0, ) — [ 5, =) defined as flx) = 4% + 4x — 5 is both one-one and
onto. [CBSE 2023 (65/3/2)]
Sol. Given function f: [0, ) — [-5, %) defined as f(x) = 4x” + 4x -5
One-one: Letx,, x; € [0, ») such thatx; # x,
dx, #4x,
= 4x,-5=4x,-5
dx]+4x -5 # 4x) +4dx, -5
= flx) #f(xy)

Function is one-one.

U

Onto:

For x €[0, oa)

- fx)=4x* + 4x =5

= f(x)=-5
=R(f)=[-5 =)

. Given function is onto.

Hence, function is both one-one and onto.

Questions for Practice :

B Objective Type Questions
1. Choose and write the correct option in each of the following questions.
(i) Let R be a relation on the set N of natural numbers defined by nRm if n divides m. Then R is

(a) reflexive and symmetric (b) transitive and symmetric
(c) equivalence (d) reflexive, transitive but not symmetric
(1) Let A = {1, 2, 3} and consider the relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)}. Then R is
(a) reflexive but not symmetric (b) reflexive but not transitive
(c) symmetric and transitive (d) neither symmetric nor transitive

(iif) If a relation R on the set {1, 2, 3} be defined by R = {(1, 2)}, then R is
(a) reflexive (b) transitive (c) symmetric (d) none of these



(iv) Letf:R — IR be defined by f(x) =%‘v’x€ E . Thenfis

(a) one-one (b) onto (c) bijective (d) fis not defined

(v) fA={1,23}, B={1,4,6,9 and R is a relation from A to B defined by 'x is greater than "
Then range of R is
(a) {1,4, 6,9} (b) (4, 6,9} (c) {1} (d) none of these

@) UR={(x,y):x,yeZ, £+ y2 = 4} is a relation in the set Z, then the domain of R is
[CBSE 2021-22 (65/2/4) (Term-1)]

(a) {0, 1,2} (0) -2,-1,0,1,2} () {0,-1,-2} (d) -1,0,1}

(vii) Let X = [x2|x e N} and the function f: N — X is defined by f(x) = ¥, x € N. Then this
function is [CBSE 2021-22 (65/2/4) (Term-1)]
() injective only (b) not bijective (c) surjective only  (d) bijective

(viii) A functionf:R — R defined by flx) =2 + Pis [CBSE 2021-22 (65/2/4) (Term-1)]
(7) not one-one (b) one-one
(c) not onto (d) neither one-one nor onto

® Conceptual Questions

Z

If A ={3,57 and B={2 4,9} and R is a relation from A to B given by “is less than”, then write R
as a set of ordered pairs.

Check whether the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} is transitive.

For the set A = {1, 2, 3}, define a relation R in the set A as follows R = {(1, 1), (2, 2), (3, 3), (1, 3)}.
Write the ordered pair to be added to R to make it the smallest equivalence relation.
ArelationRin S ={1,2,3}isdefined as R = {(1, 1), (1, 2), (2, 2), (3, 3)}. Which element(s) of relation
R be removed to make R an equivalence relation?

Check whether the function f:R —— R defined as f(x) = x* is one-one onto or not.

3 alysg
Let f:R—— R be definedby f(x)=1x" , if1<x<3
x ; x=1

then find f(~2) +f(0) + f(2) + f(5).

® Very Short Answer Questions

8.
o

10.

11

1=

13.
14.

Let f:R——+R be defined as f(x) = 3x. Then show that f is one-one onto.
Let the relation R be defined on the set A ={1,2,3,4,5/ by R= {(s, b} : |@*~ 5| <8). Then write
the set R.
Let A = {0, 1, 2, 3} and define a relation R on A as follows:

R{(0,0), (0, 1), (0, 3), (1,0), (1, 1), 2,2), (3, 0), 3, 3)|
Is R reflexive? symmetric? transitive?
For real numbers x and y, a relation R is defined as xRy if x -y + V‘E is an irrational number. Write
whether R is reflexive, symmetric or transitive.
Let the function f:R—— R be defined by f(x) = 4x -1, ¥ x € R. Then show that f is one — one.
Let the function f:R—— R be defined by f(x) = 2x +sin x. Then show that f is onto function.

Let R = {(a, 2°) | 2 is a prime number less than 5} be a relation. Find the domain and range of R.



B Short Answer Questions

15.

16.

:

18.

19.

20.

21.

Show that the relation R in the set N x N defined by (a, b)R{c, d) iff > + " = b’ + Vo, b, ¢, d e
N, is an equivalence relation. [CBSE Sample Paper 2016]
Show that the relation S in the set R of real numbers, defined as S={(a, b):a,b e Randa < b’} is
neither reflexive, nor symmetric nor transitive. [CBSE Delhi 2010]
Prove that the relation R in the set A = {1, 2,3, .., 12} givenby R = {(a, b) : |a—b| is divisible by 3},
is an equivalence relation. Find all elements related to the element 1. [CBSE (F) 2013]
Prove that the relation Rontheset A=1{1,2,3,4,5,6,7) givenbyR=((a,b): |a—-b| iseven |, is
an equivalence relation. [CBSE 2019 (65/4/2)]
Let Z be the set of all integers and R be relation on Z defined as R = {(a,b) :a,b € Zand (a-b) is
divisible by 5}. Prove that R is an equivalence relation. [CBSE Delhi 2010]
Show that the functionfinA= R —|§} defined as f(x)= ;::ji is one-one and onto.

Prove that the function f: N — N, defined by f (x) = x” + x + 1 is one-one but not onto.

[CBSE 2019 (65/1/1)]

B Long Answer Questions

22,

23.

25,

26.

27.

28.

Show that the function f:R—— R defined by f(x) = %}, Vv x €R is neither one-one nor
i

onto. [CBSE 2018]

Show that the relation R defined by (@, b) R (¢, d)<>a+d=b+conthe A x A, where A= {1,2,3, .., 10}
is an equivalence relation. Hence write the equivalence class of [(3, 4)];a, b, ¢, d € A.
[CBSE (East) 2016]

Check whether the relation R in the set N of natural numbers given by
R ={(a, b) : a is divisor of b}
is reflexive, symmetric or transitive. Also determine whether R is an equivalence relation.

Check if the relation R in the set R of real numbers defined as R ={(a, b) : a < b} is (i) symmetric
(i1) transitive.

-2
LetA= R - (3, B= R - [1}. Let f: A — B be defined by f(x)=§—3b’x€fl. Show that f is
bijective.
Let R be a relation on the set of natural numbers N as follows:
R={(x,y)|x € N,y € N, 2x + y = 41}. Find the domain and range of the relation R. Also verify
whether R is reflexive, symmetric and transitive.

Show that the relation Sintheset A={x e Z;0 = x < 12} givesby S =((a,b) :a, b e Z, |[a-b| is
divisible by 4} is an equivalence relation. Find the set of all elements related to 1.

Answers

1.

(@) () (i) (a) (iif) (b) (iv) (d) @ (@) (vi) (b)

(vi) (d)  (vitd) (d)

LR

={(3,4),(3,9), (5,9, (7,9)} 3. No, it is not transitive. 4. (3,1) 5 (1,2)

6. fis neither one-one noronto. 7. 17
9.4(1,1),(1,2),(21),(22),(23),32),33), 34, 43),44),55)



10. Reflexive, Symmetric but not transitive.
11. Reflexive but neither symmetric nor transitive.
14. Domain = {2, 3}, Range = {8, 27}
17. 1,4,7,10
23.{(L,2), 2,3), (3, 4), (4, 5), (5, 6), (6,7), (7, 8), (89), (9, 10)}
24. Reflexive and transitive but not symmetric, No
25. (i) Not symmetric (i7) Transitive
27. Domain of R = {1, 2, 3, ... 20}.
Range of R ={1,3,5,7,9, ..., 39}, R is neither reflexive, nor symmetric nor transitive.
28. [1]1=19,5, 1}



