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SETS,RELATIONS AND FUNCATIONS

Worked Examples

1. If A and B are two sets so that

n(B — A) = 2n(A — B) = 4n(A N B) and if

n(A U B) = 21.Find n(p(B))


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zD23pCDYqOLB

° Watch Video Solution

2. In a class of 100 students 46 students play
football, 26 students play hockey, 11 students
play volley ball. 6 play football and hockey, 5
play hockey and volley ball and 5 play football
and volley ball. 4 play all the three games. Find

the number of students play only! football

° Watch Video Solution



https://dl.doubtnut.com/l/_zD23pCDYqOLB
https://dl.doubtnut.com/l/_AHccTcfUfr3d

3. Find the number of subsets of A if

A={z:z=n"+1,3<n<T7mne N}

° Watch Video Solution

4.Two sets A and B are such that n(A) = m and
(B) = k. If the number of subsets A and B is!

144, find the values of m and k.

° Watch Video Solution



https://dl.doubtnut.com/l/_ubK1QtqEMXpP
https://dl.doubtnut.com/l/_EeU3KRrKsnew

5. If A = {abec B = {c, d, e, find

n(A U B) x n(AN B) x n(AAB).

o Watch Video Solution

6. If n(A) = 12 and n(A N B) = 5find

n((AN B)’ N A)

o Watch Video Solution



https://dl.doubtnut.com/l/_Ii9AX0wLpYcC
https://dl.doubtnut.com/l/_SP0zxF5Xkx1d

7.1n the set of integers Z, define mRn if m-n is

a multiple of 5. Is R equivalence relation"?

° Watch Video Solution

8.S is the set of all first n natural numbers. A
relation R is defined asR = {(x, x) /zeS}. Is

R reflexive? Is RSymmetric? Is R transitive?

° Watch Video Solution



https://dl.doubtnut.com/l/_OoCcMcduevPz
https://dl.doubtnut.com/l/_Tu9gckGDXaA2

9.Let S =(a, b, ¢) and R={(a, a),(a, b), (b, b), (a,
c), (¢, a)}. IfR is to be equivalence relation. "Find
the minimum number of ordered pairs to be

included.

° Watch Video Solution

10. Check for one and onto.(i) f: N — Ndefine

by f(n)=2n-17

o Watch Video Solution



https://dl.doubtnut.com/l/_AQzR5x59fDDi
https://dl.doubtnut.com/l/_wvbHfSRNgNWh
https://dl.doubtnut.com/l/_zEWsuYvSuZ2P

11. Check for one and onto.(i) f: N U N{0} —

define by f(n)=n+1

o Watch Video Solution

12 " Check for one and onto.(i)

f: N — Ndef € ebyf(n)=n"(2)’

o Watch Video Solution



https://dl.doubtnut.com/l/_zEWsuYvSuZ2P
https://dl.doubtnut.com/l/_23nGyuc0cmPX

13. Check for one and onto.(ii) f: R — Rdefine

1

by f(n) = 5

o Watch Video Solution

14.Iff: R — R is defined as f (x) = x"(2) + 1.

Find the pre images of 26,5 and - 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_y3BoNl0WzDda
https://dl.doubtnut.com/l/_QxPVxzk4Sexx

5. If f:(—-3,3) = A is given by

f(z) = z* 4 2.Find A so that f'is onto.

o Watch Video Solution

16. If f:R-{-2,2}toRisgivenby(2x)/(x"(2)-4) verfy

whether f is one or not

o Watch Video Solution



https://dl.doubtnut.com/l/_Xfizgc8U6MDO
https://dl.doubtnut.com/l/_kQBDo4iIDCBu

17. Find the largest possible domain for the

real valued function f defined

f(z) = /a? — 4z + 3.

by

o Watch Video Solution

1
1+ 4cosx

18. find the range of f(x) =

o Watch Video Solution

1

19. Find the domain of f(z) = T osina



https://dl.doubtnut.com/l/_jseIaXmUzIqK
https://dl.doubtnut.com/l/_IxmynOg9dPMM
https://dl.doubtnut.com/l/_uDXeIMVDzxE2

o Watch Video Solution

20. Find the domain of the real valued

V16 — 22

x2 —9

function given by f(x) =

o Watch Video Solution

21. Let f and g be two functions from R to R
defined by f (x) = 2x + 3 and g(z) = z*. Find

fogandgo f.

o Watch Video Solution



https://dl.doubtnut.com/l/_uDXeIMVDzxE2
https://dl.doubtnut.com/l/_tstl1vEJylmL
https://dl.doubtnut.com/l/_EZ4vWkfU4MOL

22, Let f, g, h be three functions from R to R
defined by f(x)=x+3,g(x) = 222 h(x) = 3x +1.

Show that (fog)oh=fo(goh).

o Watch Video Solution

23. Let f={(2, 5), (3, 6), (4, 6)} and g ={(5,2), (6,3),

(7,5)}. Find g o f.Can we find f o ¢?

° Watch Video Solution



https://dl.doubtnut.com/l/_EZ4vWkfU4MOL
https://dl.doubtnut.com/l/_EYZXEzARNf14
https://dl.doubtnut.com/l/_ycDkOpxacu3x
https://dl.doubtnut.com/l/_0sL37WxtEvUg

24. Give an example, such that if f and: go f

are one-one then g need not be one-one.

o Watch Video Solution

25. Letf,g: R — R be defined as f(x) = 3x - |X]

and g(x) =3x+| x|, find f o g.

° Watch Video Solution

26.If R — R is defined byf (x) = 3x + 1. Prove

that f is bijection and find its inverse.


https://dl.doubtnut.com/l/_0sL37WxtEvUg
https://dl.doubtnut.com/l/_OFPm0I3hqmpq
https://dl.doubtnut.com/l/_KwOcqVZZzZqg

° Watch Video Solution

Solution To Exercise 11

1. Write the in roster form.

{x € N:2? < 121 and x is a prime}.

o Watch Video Solution

2. Write the in roster form.

the set of all positive roots of the equation (x-


https://dl.doubtnut.com/l/_KwOcqVZZzZqg
https://dl.doubtnut.com/l/_qDkU09U1xqeM
https://dl.doubtnut.com/l/_bqbtk4lyimyT

1) (x+1) (z* — 1)=0.

o Watch Video Solution

3. Write the following in roster form.

(iii) {z € N:4z + 9 < 52}

° Watch Video Solution

4. \Write the in roster form.

{x-‘"”_‘l :3,w€R—{—2}}

x4 2

[ o Watch Video Solution


https://dl.doubtnut.com/l/_bqbtk4lyimyT
https://dl.doubtnut.com/l/_ndMgXuJ5IcaM
https://dl.doubtnut.com/l/_4en2rHxXpkdk

5. Write the set {-1,1} in set builder form.

o Watch Video Solution

6. State whether the sets are finite or infinite.

{z € N: xis an even prime number }

o Watch Video Solution



https://dl.doubtnut.com/l/_4en2rHxXpkdk
https://dl.doubtnut.com/l/_jPnULisQQZ09
https://dl.doubtnut.com/l/_sn9OieFifZJn

7. State whether the sets are finite or infinite.

{z € N: xis an odd prime number }

° Watch Video Solution

8. State whether the following sets are finite
or infinite.

(iii) {x € Z:x is even and less than 10}.

° Watch Video Solution



https://dl.doubtnut.com/l/_Q79lPdmEzs2b
https://dl.doubtnut.com/l/_0fLuKyvURzzc

9. By taking suitable sets A, B, C, verify the

results :

Ax (BNC)=(AxB)Nn(AxC(C)

o Watch Video Solution

10. By taking suitable sets A, B, C, verify the

results :

Ax (BUC)=(AxB)U(AxC(C)

o Watch Video Solution



https://dl.doubtnut.com/l/_caVWlzeRRfTn
https://dl.doubtnut.com/l/_zoI8edOXyy1S
https://dl.doubtnut.com/l/_uPHOrsZYwu1J

11. By taking suitable sets A, B, C, verify the

results :

(AxB)N(BxA) =(ANB)x (BNA)

o Watch Video Solution

12. By taking suitable sets A, B, C, verify the
results :

C«(B-A)=(C NA)U (CnNB)

o Watch Video Solution



https://dl.doubtnut.com/l/_uPHOrsZYwu1J
https://dl.doubtnut.com/l/_IsuZHyvy7KxC
https://dl.doubtnut.com/l/_XViZEGTsRNRH

13. By taking suitable sets A, B, C, verify the

results :

B-A) NC=(BNC)—A=Bn(C—-A)

o Watch Video Solution

14. By taking suitable sets A, B, C, verify the

results :

(B-A) UC=(BUC)—-(A-0C)

o Watch Video Solution



https://dl.doubtnut.com/l/_XViZEGTsRNRH
https://dl.doubtnut.com/l/_Wd5YD04nlGER

15. Justify the trueness of the statement " An

element of a set can never be a subset of itself

o Watch Video Solution

16. If n (p(A)) = 1024, n (A U B) =15and n (P

(B)) =32,then find n (A N B).

o Watch Video Solution



https://dl.doubtnut.com/l/_SfDiB5pyArOD
https://dl.doubtnut.com/l/_IIdSywG8sCH4

17.1f n(AN B)=3 and n (A U B) =10 then find

n(P(A A B))

o Watch Video Solution

18. For a set A, A X A contains 16 elements
and two of its elements are (1,3) and (0,2). Find

the elements of A.

o Watch Video Solution



https://dl.doubtnut.com/l/_zpEL0XNoHZFw
https://dl.doubtnut.com/l/_u27XP8PJsec4

19. If A x A has 16 elements, S = {(a,b)
€ Ax A:a <b}, (12) and (0,]) are two
elements of S, then find the remaining

elements of S.

o Watch Video Solution

Solution To Exercise 12

1. State whether the following sets are finite or

infinite.


https://dl.doubtnut.com/l/_QAdnSh6xCT2e
https://dl.doubtnut.com/l/_71KG0o13JDYq

(iv) {x € R: zis a rational number}.

o Watch Video Solution

2. Discuss the relations for reflexivity,
symmetricity and transitivity :
The relation R defined on the set of all positive

integers by " m Rn if m divides n".

° Watch Video Solution



https://dl.doubtnut.com/l/_71KG0o13JDYq
https://dl.doubtnut.com/l/_hAXcbdsZHuuu

3. Let P be the set of all triangles in a plane
and R be the relation defined on P as aRb if a
is similar to b. Prove that R is an equivalence

relation .

o Watch Video Solution

4. Discuss the relations for reflexivity,
symmetricity and transitivity :

Let A be the set consisting of all the members


https://dl.doubtnut.com/l/_Mqckn9QVQpPL
https://dl.doubtnut.com/l/_z9Mid2DdwSta

of a family. The relation R defined by " aRb if a

is not a sister of b"

° Watch Video Solution

5. Discuss the following relations for reflexivity,
symmetricity and transitivity:

(iv)Let A be the set consisting of all the 3. Let
female members of a family. The relation R

defined by"aRb if a is "not" a sister of b™"

° Watch Video Solution



https://dl.doubtnut.com/l/_z9Mid2DdwSta
https://dl.doubtnut.com/l/_UdvN6ICONWXI
https://dl.doubtnut.com/l/_2ulXTG2KBghf

6. Discuss the relations for reflexivity,
symmetricity and transitivity :
On the set of natural numbers the relation R

defined by " xRy if x + 2y =1".

o Watch Video Solution

7. Let X = {a, b,c,d}, and R = { (a,a) (b,b) (a,c)}.
Write down the minimum number of ordered
pairs to be included to R to make it

(1) reflexive (ii) symmetric

(iii) transitive (iv) equivalence.


https://dl.doubtnut.com/l/_2ulXTG2KBghf
https://dl.doubtnut.com/l/_JWsgGEMRNI4z

° Watch Video Solution

8. Let X ={a, b,c,d}, and R = { (a,a) (b,b) (a,c)}.
Write down the minimum number of ordered
pairs to be included to R to make it

(1) reflexive (ii) symmetric

(i11) transitive (iv) equivalence.

° Watch Video Solution



https://dl.doubtnut.com/l/_JWsgGEMRNI4z
https://dl.doubtnut.com/l/_WjKUHxCZ4KK9

9. Let P be the set of all triangles in a plane
and R be the relation defined on P as aRb if a
is similar to b. Prove that R is an equivalence

relation .

o Watch Video Solution

10. Let X = {a, b,c,d}, and R = { (a,a) (b,b) (a,c)}.
Write down the minimum number of ordered

pairs to be included to R to make it


https://dl.doubtnut.com/l/_QPQpDAY9RkBE
https://dl.doubtnut.com/l/_gvl6Dbx7Q6O6

(1) reflexive (ii) symmetric

(1) transitive (iv) equivalence.

° Watch Video Solution

11. Prove that the relation " friendship " is not
an equivalence relation on the set of all

people in Chennai.

° Watch Video Solution



https://dl.doubtnut.com/l/_gvl6Dbx7Q6O6
https://dl.doubtnut.com/l/_yvsLB25ZfzUj

12. On the set of natural number let R be the
relation defined by aRb if atb < 6. Write
down the relation by listing all the pairs. Check
whether it is

(1) reflexive (ii) symmetric

(iii) transitive (iv) equivalence.

o Watch Video Solution

13. Let A = {a,b,c }. What is the equivalence

relation of smallest cardinality on A ? What is


https://dl.doubtnut.com/l/_Kc43LrOsSaSP
https://dl.doubtnut.com/l/_zbUVWgsyCuH7

the equivalence relation of largest cardinality

on A?

° Watch Video Solution

14. Let P be the set of all triangles in a plane
and R be the relation defined on Pas a Rb if a
is similar to b. Prove that R is an equivalence

relation .

o Watch Video Solution



https://dl.doubtnut.com/l/_zbUVWgsyCuH7
https://dl.doubtnut.com/l/_DM1IaASZd4Tw

15. Let A ={ 1,2,3,4,} and B = { a,b,c,d }. Give a
function from A — B for each of the:

neither one -to -one and nor onto.

o Watch Video Solution

Solution To Exercise 13

1. State whether the sets are finite or infinite.

{z € N: x is a rational number }

o Watch Video Solution



https://dl.doubtnut.com/l/_ZYBK02IZLGp7
https://dl.doubtnut.com/l/_eg7mzUp2Q8Td

2. Suppose that 120 students are studying in 4
sections of eleventh standard in a school. Let
A denotes the set of students and B denote
the set of the sections. Define a relation from
A to B as "x related to y if the student x
belongs to the section y". Is this relation a
function ? What can you say about the inverse

relation ? Explain your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_eg7mzUp2Q8Td
https://dl.doubtnut.com/l/_T95QTv3JFgfL

3. Write the values of f at -4,1,-2,70 if f(x)=

—xz+4 if —o<z< —3
x + 4 if —3I<r< —2

<:c2—az if —2<z<l1

r — x? if 1<z<7
L0 otherwise

o Watch Video Solution

4. Write the values of f at -3,5,2,-1,0 if f(x)=

(2> +x -5 if z € (— 00,0)

? + 3z — 2 if z € (3,00)
| 22 if z € (0,2)
(2?2 — 3 otherwise

o Watch Video Solution



https://dl.doubtnut.com/l/_KKdqj8vbZ7Wo
https://dl.doubtnut.com/l/_vI49qUDM9wFG

5. State whether the following relations are
functions or not. If it is a function check for
one- to- oneness and ontoness. If it is not a

function state why?

If A={a,b,c} and f={(a,c) (b,c) (c,b)}: (FA — A).

o Watch Video Solution

6. State whether the following relations are

functions or not. If it is a function check for


https://dl.doubtnut.com/l/_vI49qUDM9wFG
https://dl.doubtnut.com/l/_356ctAHGXRwZ
https://dl.doubtnut.com/l/_5S4E6ATiJMiG

one- to- oneness and ontoness. If it is not a
function state why?
If X ={xyz }and f={(xy) (x,z) (zx) }: (: X —

X)

° Watch Video Solution

7. Let A ={ 1,23,4,} and B = { a,b,c,d }. Give a
function from A — B for each of the:

not one-to -one but onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_5S4E6ATiJMiG
https://dl.doubtnut.com/l/_4aD2Zd5QYpjq
https://dl.doubtnut.com/l/_AW1XGVRGSEx8

8. Let A ={ 1,2,34,} and B = { a,b,c,d }. Give a
function from A — B for each of the:

one-to-one but not onto.

° Watch Video Solution

9. Let A ={ 1,2,34,} and B = { a,b,c,d }. Give a
function from A — B for each of the:

neither one -to -one and nor onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_AW1XGVRGSEx8
https://dl.doubtnut.com/l/_brhKEWXJuuJG
https://dl.doubtnut.com/l/_xRzR19moixnX

1

10. Find the domain of , .
1 —2sinx

° Watch Video Solution

11. Find the largest possible domain of the real

4 — 2

valued function f(x) = .
z2 -9

° Watch Video Solution

1
2cosc — 1°

12. Find the range of the function

° Watch Video Solution



https://dl.doubtnut.com/l/_xRzR19moixnX
https://dl.doubtnut.com/l/_zEL2laLMtx3q
https://dl.doubtnut.com/l/_A9BxsrqhBUmk

13. Show that the relation xy = -2 is a function
for a suitable domain. Find the domain and

the range of the function.

o Watch Video Solution

14. Let f and g be two functions from R to R
defined by f (x) = 2x + 3 and g(z) = z?. Find

fogandgo f.

o Watch Video Solution



https://dl.doubtnut.com/l/_A9BxsrqhBUmk
https://dl.doubtnut.com/l/_QYKZ7kDO3E7n
https://dl.doubtnut.com/l/_7nvq2cvrA0bz

15.If f and g are real valued functions define by
f(z) =2z — 1 and g(x) = z* then find (iii)

(f+9+2)(x)

o Watch Video Solution

16. If : R — R is defined by f(x) = 3x-5, prove

that f is a bijection and find its inverse.

° Watch Video Solution



https://dl.doubtnut.com/l/_kuTqDmVZ9biR
https://dl.doubtnut.com/l/_vJ3i1GcXPmmf

17. The weight of the muscles of a man is a
function of his body weight x and can be
expressed as W(x) = 0.35x. Determine the

domain of this function.

o Watch Video Solution

18. The distance of an object falling is a
function of time t and can be expressed as s(t)
= —16t°. Graph the function and determine if

it is one-to-one.

| & I


https://dl.doubtnut.com/l/_FTdW4V53CIU3
https://dl.doubtnut.com/l/_ocS4fFy4R3hW

| ¥ Watch Video Solution |

19. The total cost of airfare on a given route is
comprised of the base cost C and the fuel
surcharge S in rupee. Both C and S are
functions of the mileage m, C(m) =0.4 m +50
and S(m) = 0.03 m. Determine a function for
the total cost of a ticket in terms of the
mileage and find the airfare for flying 1600

miles.

o Watch Video Solution



https://dl.doubtnut.com/l/_ocS4fFy4R3hW
https://dl.doubtnut.com/l/_YfvNMGaqnTRy
https://dl.doubtnut.com/l/_wQWnuyDMBO18

20. A salesperson whose annual earnings can
be represented by the function A (x) =
30,000+0.04x, where x is the rupee value of
the merchandise he sells. His son is also in
sales and his earnings are represented by the
function S(x) = 25,000 +0.05 x. Find (A+S) (x)
and determine the total family income if they

each sell Rs 1,50,00,000 worth of merchandise.

o Watch Video Solution



https://dl.doubtnut.com/l/_wQWnuyDMBO18

21. The function for exchanging American
dollars for Singapore Dollar on a given day is
f(x) = 1.23 x, where x represents the number of
American dollars. On the same day the

function for exchanging Singapore Dollar to

Indian Rupee is g(y) = 50.50 y , where vy
represents the number of Singapore dollars.
Write a function which will give the exchange

rate of American dollars in terms of Indian

rupee.

o Watch Video Solution



https://dl.doubtnut.com/l/_PaGumw2SPhyJ

22. The owner of a small restaurant can
prepare a particular meal at a cost of Rupees
100. He extimate that if the menu price of the
meal is x rupees, then the number of
customers who will order that meal at that
price in an evening is given by the function D
(x) = 200 - x. Express his day revenue total cost

and profit on this meal as a function of x.

o Watch Video Solution



https://dl.doubtnut.com/l/_qYLJDPtvazjw

23. The formula for converting from

Fahrenheit to Celsius temperatures is y =

5% 160 . , : .
o " 9 Find the inverse of this function

and determine whether the inverse is also a

function.

o Watch Video Solution

24. A simple ciphertakes a number and codes
it, using the function f(x) = 3x -4. Find the

inverse of this function, determine whether


https://dl.doubtnut.com/l/_3Quh5l1U4fNi
https://dl.doubtnut.com/l/_0vNP16uUSGK0

the inverse is also a function and verify the
symmetrical property about the line y = x (by

drawing the lines).

o Watch Video Solution

Solution To Exercise 1

1. Let A and B be two sets such that n (A) =3
and n(B) =2. If (x,1) (y,2) (z,]) are in A x B, find

A and B, where x,y,z are distinct elements.

o Watch Video Solution



https://dl.doubtnut.com/l/_0vNP16uUSGK0
https://dl.doubtnut.com/l/_ZJqfQFW0kfL0

Solution To Exercise 14

1. For the curve y = 3 given in figure draw,

° Watch Video Solution

1
2.For the curve ,y = x3 given in figure draw.

L)

° Watch Video Solution



https://dl.doubtnut.com/l/_ZJqfQFW0kfL0
https://dl.doubtnut.com/l/_IbP5wMaATOE7
https://dl.doubtnut.com/l/_BFKOVBNdDJx6

3. Graph the functions f (x) = 23 and g(x) = ¥z
on the same co-ordinate plane. Find fog and

graph it on the plane as well. Explain your

results.

o Watch Video Solution

4. Write the steps to obtain graph of steps to
obtain the graph of the function y = 3

(z — 1)°+5 from the graph y = 2.

I o Watch Video Solution


https://dl.doubtnut.com/l/_BFKOVBNdDJx6
https://dl.doubtnut.com/l/_vkMeUi5rXtH0
https://dl.doubtnut.com/l/_ocPlZ7xBygsw

5. From the curve y=sin x, graph the functions.

y=sin (-x)

° Watch Video Solution

6. From the curve y=x, draw

y=x+1

o Watch Video Solution



https://dl.doubtnut.com/l/_ocPlZ7xBygsw
https://dl.doubtnut.com/l/_GNO7NEWI8DkR
https://dl.doubtnut.com/l/_oPVOQJFTqnWH

7. From the curve y= |x|, draw

y = |x-1|+1

o Watch Video Solution

8. From the curve y = sin x draw y = sin |x| ( Hint

: sin (-x) =-sin Xx.)

o Watch Video Solution

Solution To Exercise 15


https://dl.doubtnut.com/l/_NE85KuLm8H4x
https://dl.doubtnut.com/l/_ldQBJKHuYpX7
https://dl.doubtnut.com/l/_ZRFjpFMZHGSo

LIfFA={(xy):y=€", 2z € R}and B={(xy):y=
e Y,z € R}thenn(A N B)is

A. infinity

B.O

C.1

D. 2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ZRFjpFMZHGSo

2.1fA={(xy):y=sinx,x € R}andB={(xy):

y=cos x,x € R}then A N B contains

A. no element

B. infinitely many elements

C.only one element

D. cannot be determined

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KjBeMSs2TWJ2
https://dl.doubtnut.com/l/_W1hVpTioy0OC

3. The relation R defined on a set A = { 0,-1,1,2}
by xRy if |z* + y* | < 2, then which one of
the following is true?
A R= {(O’O)’ (O’ -1)’ (Oy 1)’ (-1a0)9 (-1’ 1)’(1’ 2)’
(1,0)}
B. R~ "'={(0,0), (0/1),(0,1), (-1,0), (1, 0),
C. Domain of R is {0,-1, 1, 2}.

D. Range of R is {0,1, 1}

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_W1hVpTioy0OC

4. If f(x) = |x-2|+|x+2|x € R,then

A F)={(2x" X" "in" "(-00","-2)),(4" X" in" "

(-2","2)),(2x" "x" "in" "(2","00)):}

B. f(x)={(2x" "X" "in" "(-00","-2)),(4" "X" "(-2","2)),

(-2x" "X "in" "(2",'00)):}

C. f(x)={(2x" "x" "in" "(-00","-2)),(-4" "x" "

(-2","2)),(-2x" "x" "in" "(2","00)):}

D. f(x)={(-2x" "x" "in" "(-00","-2)),(2" "x" "(2","2)),

(2x" ™" "in" "(2",00)):}


https://dl.doubtnut.com/l/_W1hVpTioy0OC
https://dl.doubtnut.com/l/_yTQIkOiVaYhD

Answer: A

o Watch Video Solution

5. Let R be the set of all real numbers.
Consider the following subsets of the plane
R xRS={(xy):y=x+1and 0 <z < 2}andT
={(xy) : x-y is an integer }. Then which of the

following is true ?

A."T is an equivalence relation but is not

an equivalence relation"


https://dl.doubtnut.com/l/_yTQIkOiVaYhD
https://dl.doubtnut.com/l/_kybpGXvpyp0P

B."Neither S nor T is an equivalence

relation”

C.Both S and T are equivalence relation

D.S is an equivalence relation but T is not

an equivalence relation

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kybpGXvpyp0P

6. Let A and B be subsets of the universal set N

, the set of natural numbers. Then A

U(ANB)UBYis

A A
B.A

C.Both S and T are equivalence relation

D. N

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_1stahpNuQ9cK

7. The number of students who take both the
subjects Mathematics and Chemistry is 70.
This represent 10 % of the enrollment in
Mathematics and 14% of the enrollment in
Chemistry. The number of students take at

least one of these two subjects, is

A. 1120

B. 1130

C. 1100

D. insufficient data


https://dl.doubtnut.com/l/_xy0M3tfetqUv

Answer: B

o Watch Video Solution

8. If n
((Ax B)N (A x C)) = 8andn(BUC) = 2,
then n (A) is

A.6

B.4

C.8

D. 16


https://dl.doubtnut.com/l/_xy0M3tfetqUv
https://dl.doubtnut.com/l/_2K6SLxGRauNw

Answer: B

o Watch Video Solution

9.1f n (A) = 2 and n (BUC) =3 then n
(A X B)U(A xC)]is

A. 2°

B. 3°

C.6

D.5


https://dl.doubtnut.com/l/_2K6SLxGRauNw
https://dl.doubtnut.com/l/_BOvQstFBdUdN

Answer: C

o Watch Video Solution

10. If two sets A and B have 17 elements in

common, then the number of elements

commontotheset A x Band B x A is

A 217

B. 172

C.34

D. insufficient data


https://dl.doubtnut.com/l/_BOvQstFBdUdN
https://dl.doubtnut.com/l/_ESq24EsLsehu

Answer: B

o Watch Video Solution

1. For non-empty sets A and B, if A
C Bthen(A x B) N (B x A) is equal to
AAANB
B.A X A

C.Bx B

D. none of these


https://dl.doubtnut.com/l/_ESq24EsLsehu
https://dl.doubtnut.com/l/_N5Iy7mZSEGzJ

Answer: B

o Watch Video Solution

12. The number of relations on a set

containing 3 elements is

A.9

B. 81

C. 512

D. 1024


https://dl.doubtnut.com/l/_N5Iy7mZSEGzJ
https://dl.doubtnut.com/l/_iFfQlmMLhWdo

Answer: C

o Watch Video Solution

13. Let R be the universal relation on a set X

with more than one element. Then R is

A. not reflexive

B. not symmetric

C. transitive

D. none of the above


https://dl.doubtnut.com/l/_iFfQlmMLhWdo
https://dl.doubtnut.com/l/_9W7sg9jQVvGH

Answer: A::C

o Watch Video Solution

14.Let X ={1,2,3,4 } and R ={ (1,1), (1,2),(1,3),(2,2),

(3,3),(21),(3,1),(1,4),(41)}. Then R is

A. reflexive

B. transitive Hinta

C. symmetric

D. equivalence


https://dl.doubtnut.com/l/_9W7sg9jQVvGH
https://dl.doubtnut.com/l/_b07EKs0WzM8w

Answer: B

o Watch Video Solution

1
15.Th f the functi '
5.The range of the function | 9sina IS

A ( — oo, —1)U<%,oo)

Answer: A::C::D


https://dl.doubtnut.com/l/_b07EKs0WzM8w
https://dl.doubtnut.com/l/_m7njFiT4TODh

° Watch Video Solution

16. The range of the function f(x) = |
lz| — x|,z € Ris

A. [0,1]

B. [0, 0]

C.[0))

D. (0,1)

Answer: A::C

| 8 l


https://dl.doubtnut.com/l/_m7njFiT4TODh
https://dl.doubtnut.com/l/_QW4fG2paaF8B

17. The rule f(x) = 2 is a bijection if the domain
and the co-domain are given by

A.R,R

B.R,(0, )

C. (0, 00)R

D. [0, 00)[0, c0)

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_QW4fG2paaF8B
https://dl.doubtnut.com/l/_oHV0no8AtxSa

18. The number of relations from a set
containi 4 elements to a set containing 3

elements is

D. m+n

Answer: C

l o Watch Video Solution


https://dl.doubtnut.com/l/_oHV0no8AtxSa
https://dl.doubtnut.com/l/_odPiadfcSjOW

19. The function f: [0,27r] — 1 [-1,]] defined by
f(x) =sin xis

A. one-to-one

B. onto

C. bijection

D. cannot be defined

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_odPiadfcSjOW
https://dl.doubtnut.com/l/_wTQ9KBEKa2Fe

20. If the function f: [-3,3] — S defined by f(x)

=22 is onto, then S is

A. [-9,9]

B.R

C.[-3,3]

D. [0,9]

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wTQ9KBEKa2Fe
https://dl.doubtnut.com/l/_cctihM6Wtlpg
https://dl.doubtnut.com/l/_7AIVmzA0rIS0

21. Let X = {1,2,34}, Y = {a,b,c,d} and f={(1,a),

(4,b), (2,0),(3,d),(2,d)}. Then f is

A. an one-to-one function

B. an onto function

C. a function which is not one-to-one

D. not a function

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_7AIVmzA0rIS0
https://dl.doubtnut.com/l/_urq2f3AgVHrs

22. The inverse of f(x)
x if x <1
x? if 1 <z < d4is
8y/x if x>4

o Watch Video Solution

23. Let f: R — R be defined by f(x)=1 -|x|. Then

the range of fis

A.R
B. (1, 00)

C.(—1,00)



https://dl.doubtnut.com/l/_urq2f3AgVHrs
https://dl.doubtnut.com/l/_XrMKmWoqEQrr

D. (oo, — 1)

Answer: A::D

° Watch Video Solution

24. The function f: R — R is defined by f(x) =

sin X + cos X Is

A. an odd function

B. neither an odd function nor even

function


https://dl.doubtnut.com/l/_XrMKmWoqEQrr
https://dl.doubtnut.com/l/_ePTmhPYacmqX

C. an even function

D. both odd function and even function

Answer: A::B::C::D

o Watch Video Solution

25. The function f: R — R is defined by f(x) =
(332 + cos w) (1 + :1:4)

(r — sinz)(2z — x3)

+e_|$’ is

A. an odd function


https://dl.doubtnut.com/l/_ePTmhPYacmqX
https://dl.doubtnut.com/l/_McutMuN5ZJBd

B. neither an odd function nor an even

function

C. an even function

D. both odd function and even function

Answer: A::C

° Watch Video Solution

Problems For Practice | Answer The Following

Questions



https://dl.doubtnut.com/l/_McutMuN5ZJBd

1. If A and B are two sets so that
n(B — A) = 3n(A — B) = 9n(A N B) and if

n(A U B) = 26, find n(p(A)).

o Watch Video Solution

2. If A=1(, 2, 3, 4), B =3, 4, 5, 6), find

n(AUB) x n(AN B) x n(p(A)).

o Watch Video Solution



https://dl.doubtnut.com/l/_kqhgqWehXBJG
https://dl.doubtnut.com/l/_EjJiSkjJp9pp

3. Prove that set of similar triangles, 'is similar

to' is an equivalence relation

° Watch Video Solution

4. Prove that set of similar triangles, 'is similar

to' is an equivalence relation

o Watch Video Solution

1
1—cosz’

5. Find the domain and range of



https://dl.doubtnut.com/l/_9ponAJgk5Ao0
https://dl.doubtnut.com/l/_HvhLg46Z3BhE
https://dl.doubtnut.com/l/_nsBcFMAxiJuQ

o Watch Video Solution

6. If R in R : f is defined by
2 — 2z + 1
= verify whether f is one-
fe) = o7 y
one or not.

o View Text Solution

7. If f and g are two functions from R to R
defind by f(x) = 4x - 3, g(z) = z* + 1, find fog

and g o f.

| |


https://dl.doubtnut.com/l/_nsBcFMAxiJuQ
https://dl.doubtnut.com/l/_dwz6vsiTVlWI
https://dl.doubtnut.com/l/_2BXbUXrrxMHd

| ' Watch Video Solution |

8. On a set of natural numbers let R be the
relation defined by aRb if a + 2b = 15. Write
down the relation by listing all the pairs. Check
whether it is reflexive, symmetric, transitive,

equivalence.

o Watch Video Solution

9. Check whether the following functions are

one to one and onto


https://dl.doubtnut.com/l/_2BXbUXrrxMHd
https://dl.doubtnut.com/l/_hBJy70ucAJlx
https://dl.doubtnut.com/l/_TCl3TaE4PINM

(i) f: N — N defined by f(x) = x +3.

o Watch Video Solution

10. Check whether the following functions are
one to one and onto
(i) NU(—2, —1,0) — N defined by S(x) =

X +3.

° Watch Video Solution

li Choose The Correct Option For The Following

MCOQ


https://dl.doubtnut.com/l/_TCl3TaE4PINM
https://dl.doubtnut.com/l/_cZL65Yqb2XC8

1. If f:R — R is defined by f(x) = 3x - 4 is

bijective, its inverse f ~1(z) is:

C.3x4

D. 4x+3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_89R9NWLCGW66
https://dl.doubtnut.com/l/_RTgK9XMFke9w

2. Let f: R — R be defined by fx) =2 - [x]. The
range of f is:

A.R

B. (2, 00)

C.(—2,00)

D.( — o0, 2)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RTgK9XMFke9w
https://dl.doubtnut.com/l/_p4MoLA40Tycd

3. If A=(1,234) B = (3,456) then

n(AU B) x (AN B) x (AAB) is:

A. 48
B.32
C.64

D. none of the above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_p4MoLA40Tycd

4. If P(a) denotes the Power set A and A is void

set, then n(P(P(P(a)))) is:

A.8

B.6

C.4

D. 2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_pD4Y0pKyC9Cg
https://dl.doubtnut.com/l/_XSMbICNIjtg3

5. The number of relations form a set
containing melements to a set containing n

elements is

A.m Xn

B. 2m+n

3|3

D 2mn

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_XSMbICNIjtg3
https://dl.doubtnut.com/l/_GW5VyJdAWGL8

6. Let A =1{1,2,3) and p = {(1,2), (2,1), (1,1),(2,3),

(2,2)) then to make p is reflexive and symmetric

is the following are included:

A. (3,3)

B. (3,2)

C.(3,2) and (3,3)

D. (1,3),(3,1)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_GW5VyJdAWGL8

1
7. The domain of f(x) = T oo is:

AR+ Z
' 3

TT
B.2nm + E,n A
v
c.2— (2n7ri 3)’” €7

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CnT5XFtlxiDg

8. The largest domain for the real valued

o V16 — 22
function given by f(z) = is:
Va2 —1
A. [-4/4]
B. [-1,1]
C.(4,4)

D.[—4, —1)U(L,4)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RbponfkjFhnz
https://dl.doubtnut.com/l/_jdvM2oR8wRfq

9. Let f and g be two functions from R to
Rdefined by f(x) = 3x - 2 and g(z) = z* + 3.
Then g o fis:

A9z — 12z + 7

B.3z% + 7

C.O9x%2 + 122 — 7

D.3xz% + 4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_jdvM2oR8wRfq
https://dl.doubtnut.com/l/_RrfRgWV5if1w

10. If the function f:( — 2,2] — S is defined
by f(z) = z* is onto then Sis:

A.[-4/4]

B.R

C.[-2,2]

D.[0,4]

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RrfRgWV5if1w
https://dl.doubtnut.com/l/_jWYVJB9ORIB8

11. Find the correct statement in the
following: The function f(z) = = + z” is:

A. even function

B. odd function

C. both even and odd function

D. neither even nor odd

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_jWYVJB9ORIB8

12. Find the incorrect statement:

A. Iff and go f are one to one then g is
one to one.

B. fog— go f(in general)

C.Iff and g are one to one g o fis also one
to one.

D.fand g are real valued functions defined

on then (fg)( x) g(x)

Answer: B



https://dl.doubtnut.com/l/_aMyryTcCtms1

‘ o Watch Video Solution

13. Find the incorrect statement:

AAU(BNC)=(AuB)U(AUu()

B. A x B= B x Aifandonlyif A=B

C. If S=(1,2,3) and R-{(1, 1) (1, 2), (2, 2),(1, 3)
(3,1) (3, 3)) is reflexive.

D.S{x € R:x is rational number) is a

finite set.


https://dl.doubtnut.com/l/_aMyryTcCtms1
https://dl.doubtnut.com/l/_lbowcA7q0gS2

Answer: D

o Watch Video Solution

14. Find the correct statement:

A. A function is one to one

B. Constant function is always onto

C. All even functions are one to one


https://dl.doubtnut.com/l/_lbowcA7q0gS2
https://dl.doubtnut.com/l/_oL8US1JiPl8i

D. Product of two odd functions is also odd

function.

Answer: A

O Watch Video Solution

15. Find the odd man out:

B. f(z) = 2° + 3z

C. f(x)=sinx


https://dl.doubtnut.com/l/_oL8US1JiPl8i
https://dl.doubtnut.com/l/_IvGylcJghJuV

D. f(x)=cosx

Answer: D

° View Text Solution

16. Find the odd man out: Let A-«(1,2,3,4) then

A.(1,1) (1.3) (1,4) (2, 2)

B.(1,1) (2, 2) (3,3) (4,4)

C. (1,3)(3,1)(2,4) (4,2)

D. (1,3) (2, 3) (3, 3) (4,3)


https://dl.doubtnut.com/l/_IvGylcJghJuV
https://dl.doubtnut.com/l/_9gZcXhvJ25UA

Answer: D

o Watch Video Solution

17. Find the odd man out: Let X - {1,2,3,4), Y =

{a,b,cd,e)

A.(1,a) (2,c) (3,e) (4,Db)

B. (1, a) (2,a) (3, a) (4, a)

C. (1,a) (2,¢) (3,b) (4,b)

D.(1,a) (2, c) (3, e)


https://dl.doubtnut.com/l/_9gZcXhvJ25UA
https://dl.doubtnut.com/l/_1QHrUnkWpgeI

Answer: D

o Watch Video Solution

18. The set of all numbers greater than O is an

........ interval

A. finite

B. infinite

C. closed

D. open


https://dl.doubtnut.com/l/_1QHrUnkWpgeI
https://dl.doubtnut.com/l/_mjWfW4ApNbPV

Answer: B

o Watch Video Solution

19. The product of an odd function and an

even function is:

A. even

B. equivalent

C. odd

D. none of these


https://dl.doubtnut.com/l/_mjWfW4ApNbPV
https://dl.doubtnut.com/l/_zjAjoHVK1bb3

Answer: C

o Watch Video Solution

20. Match the following: Let A (0, 1, 2, 3) then

the relations R, Ry, R3, R4, R5 are given and


https://dl.doubtnut.com/l/_zjAjoHVK1bb3
https://dl.doubtnut.com/l/_ZUC71Bo1iUrz

their properties are given below.

20 R;:{(1,2)(2,4)) "(a) Reflexive,
transitive,
A B | not symmetric
21 Ry{(0, 0) (1, 1), (b) Reflexive, |
| (2,2)(3,3)(1,2)} symmetric, not l,'
A S | transitive
' 22. R3 {(0, 0) (1 [} | (c) Reflexive, not |
| || (2,2)(3,3)) ' symmetric, not |
- transitive
123, R4:{(0,0)(1,1)(2,2) | (d) Equivalence
| 6.390,9@23
_eney _
!' 24, | Rs5:{(0,0)(1,1)](e) not reflexive,”
| |(2,2)(3,3)(1,2) not symmetric,
@3 not transitive |

A. Reflexive, transitive, not symmetric
B. Reflexive symmetric, not transitive

C. Reflexive not symmetric, not transitive


https://dl.doubtnut.com/l/_ZUC71Bo1iUrz

D.not reflexive not symmetric, not

transitive

Answer:

° View Text Solution

21. Let A and B be two sets. Then A-B equals


https://dl.doubtnut.com/l/_ZUC71Bo1iUrz
https://dl.doubtnut.com/l/_iAwnvqM1bfSQ

D. mgtn

Answer:

o Watch Video Solution

22.Find the odd one out:

A. bijective

B.one to one

C.onto

D. equivalence


https://dl.doubtnut.com/l/_iAwnvqM1bfSQ
https://dl.doubtnut.com/l/_ybwHl9rGdN3L

Answer: D

o Watch Video Solution

23. Assertion: If f, g, h are real valued
functions then f(g+h)=fg+fh.

Reason: If f,g,h are real valued functions (fg)

(x)=f(x) g(x).

A. Both Assertion and Reason are correct,

Reason is correct explanation for A,


https://dl.doubtnut.com/l/_ybwHl9rGdN3L
https://dl.doubtnut.com/l/_emquLWU3Bea2

B. Both Assertion and Reason are correct

Reason is not correct explanation for A

C. Assertion is true, Reason is not true.

D. Assertion is not true, Reason is true.

Answer: A

o Watch Video Solution

24. Assertion: The product of even functions

an odd function is an odd function.


https://dl.doubtnut.com/l/_emquLWU3Bea2
https://dl.doubtnut.com/l/_9LxWxhh9b5xe

2

Reason: f(xz) = x“ is even function, g(x)= an

odd function.
A. Assertion is true but Reason is not true
B.) Assertion is true but Reason is not
true.
C. Using Reason we can prove Assertion.

D. Using Reason we cannot prove Assertio

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_9LxWxhh9b5xe
https://dl.doubtnut.com/l/_ezQKESyns8oC

25. The number of reflective relations one

containing n elements is:

B. 24

C. 216

D. 28

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_ezQKESyns8oC

26. The number of relations from a set

containi 4 elements to a set containing 3

elements is

A 216

B.2°

c.27

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hOLBcDpaXJQa

r—1

Tz +1 >

27. Domain of the function y =

A. 1R

B.Q

C.R-(-1)

D.R

1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xAqeCsS8TvbS

28. If f: R — R is defined by f(x) = 2x - 3:

2 — 3

2x + 3
z + 3

r — 3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_KVMeWydFhyAh

29. n(ANB) =4 and n(A U B) =11 then
n(p(AAB)) is:

A 44

B. 256

C. 64

D. 128

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FqRWgSw1oQNB
https://dl.doubtnut.com/l/_DpPZfYSgFxk7

30. n(p(A)) = 512, n(p(B) = 32, n(A U B) = 16,
find n(A N B):

A.2

B.9

C.4

D.5

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DpPZfYSgFxk7

31. Let S (1,2,3). R be(1, 1) (1.2) (2, 2) (1.3) (3.1),

what are the elements to be included to make

R reflexive:

A. (3,3)

B. (2,3)

C.(3,2)

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_rl9OTx7Vw0ET

32. The natural domain of the function
y=+/9—2%is:

A—-3<z<3

B.—-3<xz<3

CO<zx <3

D.( — 00, —3) U (3, 00)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1sUTUv87KeyJ
https://dl.doubtnut.com/l/_ZkFjPKiOnSOO

33.Let X=a,b,c,y=(1,2,3) thenf:x — y given

by (a, 1) (6, 1) (6, 1) is called:

A. onto

B. constant function

C.one-one

D. bijective

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZkFjPKiOnSOO

34. If f:[ —2,2] — A is given by f(z) = 3°
then fis onto, if A is:

A.[3,3]

B. (3,3)

C.[-24,24]

D. (-24,24)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_u15Mp4wBTagu
https://dl.doubtnut.com/l/_LNYUbWIIUKZj

35. Find which two are correct from the
following.

(i)(:r:3 + sinx) is an odd function.

(i) If A'is a set having 4 elements then the
power set will have 64 elements.

(iii) If a relations is reflexive, antisymmetric and
transitive it is called equivalence relation.

(iv) The product of two odd functions are even.

A. (i) and (ii) are correct
B. (i) and (iv) are correct

C. (ii) and (iii) are correct


https://dl.doubtnut.com/l/_LNYUbWIIUKZj

D. (iii) and (iv) are correct

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LNYUbWIIUKZj

