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RELATIONS AND FUNCTIONS

Solved Examples

1.1f A={1, 2, 3, 4}, define relations on A which have properties of being
(i) reflexive, transitive but not symmetric.
(ii) symmetric but neither reflexive nor transitive.

(iii) reflexive, symmetric and transitive.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ogFi76wMQLpG

2. Arelation R is defined on the set of integers as follows :
aRb < (a —b) , is divisible by 6 where a, b, € I prove that R is an

equivalence relation.

° Watch Video Solution

3. What is an equivalence relation?
Show that the relation of'similarity’ on the set S of all triangle in a plane

is an equivalence relation.

° Watch Video Solution

4. Prove that the relation R on the set NxN defined by
(a,b)R(c,d)a + d = b+ cforall (a, b), (c,d) € NxN is an equivalence

relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_rUzPQnpJ1vVV
https://dl.doubtnut.com/l/_tsVeIoAPFird
https://dl.doubtnut.com/l/_7d77gFYL4r43
https://dl.doubtnut.com/l/_6BZSrnAOrsHJ

5. In the set of straight lines in a plane, for the relation 'perpendicular’

check whether it is reflexive, symmetric and transitive.

° Watch Video Solution

6. A relation R on the set of complex numbers is defined by z; Rz, if and

21 — 22

only if is real. Show that R is an equivalence relation.

Z1+ 22

° Watch Video Solution

7. Let a relation R be defined by relation The

R ={(4,5),(1,4), (4,6),(7,6), (3,7} R 'oR is given by

° Watch Video Solution

8. Which types of the following functions are ?

(i) {(@n,(b),(c1),(d1).(e)}


https://dl.doubtnut.com/l/_6BZSrnAOrsHJ
https://dl.doubtnut.com/l/_CsDe5mzzTHIs
https://dl.doubtnut.com/l/_SKu0ORwXxGCC
https://dl.doubtnut.com/l/_YdDLWr6pYFxj

(i) {(3,2),(6,4)(9,2),(12,4)}

(iii) {(a,1),(b,2),(c,3),(d ,4)}.

° Watch Video Solution

9. prove that a function f = {(z, 2z + 1): € N} defined on the set of

natural numbers NxxN is one - one function.

° Watch Video Solution

10. Prove that the function f: N — N, defined by f(z) = 2*> + = + 1is

one-one but not onto.

° Watch Video Solution

1. The function f: R — R: f(z) = sinz is

A. One One


https://dl.doubtnut.com/l/_YdDLWr6pYFxj
https://dl.doubtnut.com/l/_9nOVMdt1CkbA
https://dl.doubtnut.com/l/_dQTobGdM6Xzi
https://dl.doubtnut.com/l/_jaR7yECvN6UY

B. Onto

C.Into

D. None Of these

Answer: C

° Watch Video Solution

12. show that the function
(i)f: N — N: f(z) = z* is one-one into

(i) f: Z — Z: f(z) = 2 is many -one into .

° Watch Video Solution

3. If f:tR— R and g:R — R are two mappings

f(z) = 2z and g(z) = z* + 2then find fog and gog.

such that

° Watch Video Solution



https://dl.doubtnut.com/l/_jaR7yECvN6UY
https://dl.doubtnut.com/l/_6rNbYxUgywvU
https://dl.doubtnut.com/l/_yflVKmEwz4NM

4. If f:R— R,9:R — R defined as f(z) =sinz and g(z) = 2%,
then find the value of (gof)(x) and (fog)(x)and also prove that

gof # fog.

° Watch Video Solution

15.If f and g two functions are defined as :

f={(1,2),(3,6),(4,5)} and g = {(2,3),(6,7),(5,8)}, then find gof.

° View Text Solution

16. A function f: R — R is defined as f(z) = z? + 2, then evaluate each

of the following :

() £~ —6) (i) £'(18)

° Watch Video Solution



https://dl.doubtnut.com/l/_g069hKjpgQlO
https://dl.doubtnut.com/l/_H8COUb805tOk
https://dl.doubtnut.com/l/_rgBXdxTMp5M8

17. Prove that the function f : R — R where R is the set of all real
numbers, defined as f (x) = 3x + 4 is one-one and onto . Also find the

inverse function of f.

° Watch Video Solution

18. Show that addition, subtraction and multiplication are binary
operations on R, but division is not a binary operation on R. Further, show

that division is a binary operation on the set R of nonzero real numbers.

° Watch Video Solution

19. Show that subtraction and division are not binary operations on V.

° Watch Video Solution



https://dl.doubtnut.com/l/_FQgybQ7Xccsy
https://dl.doubtnut.com/l/_UKj4RkeS5AaJ
https://dl.doubtnut.com/l/_K8R5FuLC9HbR

20. Let P be a set of all subset of set X. Prove that the functions defined by
U:PxP—P,(AB) > AUBand N:PxP — P,(A,B) - AN |

are binary on P.

° View Text Solution

21. Show that the operation V and A on R defined as a Vb=
Maximum of a and b; a A b = Minimum of @ and b are binary operations

of R.

° Watch Video Solution

22. Show that +:R x R — Rand X : R x R — Rare commutative
binary operations, but :R x R -+ Rand + :R. x R. — R.are not

commutative.

° Watch Video Solution



https://dl.doubtnut.com/l/_h2F5kvqUzwd1
https://dl.doubtnut.com/l/_C3KpXOgGTC1t
https://dl.doubtnut.com/l/_hKpRBhwH9m2W
https://dl.doubtnut.com/l/_4WxtJZQ5VB6M

23. Prove that *x: R x R — R defined as a*b =a + 2ab is not

commutative .

° Watch Video Solution

24, Prove that in the set of real numbers '+' and ' x ’ are associative but

'“"and ' <+ ’ are not associative.

° Watch Video Solution

25. Prove that *x: R x R — R defined as a*b =a + 2ab is not

associative

° Watch Video Solution

26. Show that zero is the identity for addition on R and 1 is the identity
for multiplication on R. But there is no identity element for the

operations + R X R — Rand ~+:R. X R. - R..


https://dl.doubtnut.com/l/_4WxtJZQ5VB6M
https://dl.doubtnut.com/l/_UVNhO0Nrm0HM
https://dl.doubtnut.com/l/_79bKIA7o8awG
https://dl.doubtnut.com/l/_HRHMTtupNEx7

° Watch Video Solution

27. Show that a is the inverse of a for the addition operation + on R and

—is the inverse of a # Ofor the multiplication operation x onR.
a

° Watch Video Solution

28.Show that  a is not the inverse of a € N for the addition operation
1. : e ,

+ on N and — is not the inverse of a € N for multiplication operation
a

x onN,fora # 1.

° Watch Video Solution

1. Give an example of a relation. Which is (i) Symmetric but neither

reflexive nor transitive. (ii) Transitive but neither reflexive nor symmetric.


https://dl.doubtnut.com/l/_HRHMTtupNEx7
https://dl.doubtnut.com/l/_qdzdLYcvGgml
https://dl.doubtnut.com/l/_L68SnMijVdYK
https://dl.doubtnut.com/l/_e6QU56FzAsnm

(iii) Reflexive and symmetric but not transitive. (iv) Reflexive and transitive

but not symmetric. (v) Symm

° Watch Video Solution

2. (i) If A= {x,y,z}, B=(1,2,3} and R={(x,2),(y,3),(,1),(z,2), then find R~
(ii) If R is a relations such that R ={(4,5),(1,4),(4,6),(7,6),(3,7)}, then find

R 1oR!

° View Text Solution

3. Prove that the relation R on Z defined by (a, b)) € R< a—bis

divisible by 5 is an equivalence relation on Z .

° Watch Video Solution

4, Prove that the relation

R={(z,y):z,y € N and ¢ — y isdivisibleby 7 }  defined on


https://dl.doubtnut.com/l/_e6QU56FzAsnm
https://dl.doubtnut.com/l/_sObJVLCqHxAm
https://dl.doubtnut.com/l/_UKStzjFirfkI
https://dl.doubtnut.com/l/_q8VDqL1hOOXG

positive integers N is an equivlance relations.

° Watch Video Solution

5.1f A={a,b,c,d}, then on A.
(i) write the identity relation I .

(ii) write a reflexive relation which is not the identity relation.

° Watch Video Solution

6. Show that the divisibility relation in the set of positive integers is

reflexive and transitive, but not symmetric.

° Watch Video Solution

7. Two points P and @ in a plane are related if OP = OQ), where is a

fixed point. This relation is :

° Watch Video Solution



https://dl.doubtnut.com/l/_q8VDqL1hOOXG
https://dl.doubtnut.com/l/_0WKWHGmBpLju
https://dl.doubtnut.com/l/_UWU1z5H5yse0
https://dl.doubtnut.com/l/_lk6llwPXuRhR

8. Let N be the set of all natural numbers and let R be a relation on
NxN , defined by (a, bR (c, d)ad =bc  for all
(a, b), (¢, d) € N x N . Show that R is an equivalence relation on

N x N .Also, find the equivalence class [(2,6)].

° Watch Video Solution

9. (i) Show that in the set of positive integer, the relation ' is greater than
"is transitive but it is not reflexive or smmetric.
(ii) Let R be a relation on the set of natural numbers N defined as , R, =

a divides B where ap € N.Is R symmetric ?

° View Text Solution

10. Show that the relation is congruent to on the set of all triangles in a

plane is an equivalence relation

| ° Wiak A \tAaAaA CAlLiikiAan



https://dl.doubtnut.com/l/_lk6llwPXuRhR
https://dl.doubtnut.com/l/_rrEgu8lDQCfi
https://dl.doubtnut.com/l/_ElWhhyV9AYUb
https://dl.doubtnut.com/l/_4FvSa8L2SmHY
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11. Show that the divisibility relation in the set of positive integers is

reflexive and transitive, but not symmetric.

° Watch Video Solution

12. Let R be a relation defined on the set of natural numbers N as
R ={(z,y):z,y € N, 2z + y = 41} Find the domain and range of R.

Also, verify whether R is (i) reflexive, (ii) symmetric (iii) transitive.

° Watch Video Solution

13. Let a relation R be defined by relation The

R ={(4,5), (1,4), (4,6),(7,6), (3,7} R 'oR s given by

° Watch Video Solution



https://dl.doubtnut.com/l/_4FvSa8L2SmHY
https://dl.doubtnut.com/l/_8jKuKaiStbl4
https://dl.doubtnut.com/l/_qO5yUR2KHiLd
https://dl.doubtnut.com/l/_7SaTJNsu47zZ

14. If A=1{1,23,5},B={24,6,8} and C = {4, 16, 36, 39} are
three sets and R is a relation from Ato B and S from B to C defined as
Ry < b=2awherea € A,bc B

»S. < ¢ = b>wherebe B,ce C

*. Find SoR.

° View Text Solution

15. Show that the relation R in the set R of real numbers, defined as

R = {(a, b):a < bz}is neither reflexive nor symmetric nor transitive.

° Watch Video Solution

16.If R and S are two equivalence relations on a set A; then RN S'is also

an equivalence relation on R.

° Watch Video Solution



https://dl.doubtnut.com/l/_krV5i020AGbI
https://dl.doubtnut.com/l/_sZNkB3EhEjLx
https://dl.doubtnut.com/l/_Nkg8EmBHLcPd

1. f: R — R is a function where f(x)= 2x-3 . Check whether f is noe -one ?

° Watch Video Solution

2. On set A=1{1,2,3} relation R and S are given by
R ={(1,1),(2,2),(3,3),(1,2),(2,1)} and S = {(1, 1), (2,2), (3,3), (1,

Then

° Watch Video Solution

3. Prove that f: N — N defined by f(z) = 2z, € N is one-one and

into.

° Watch Video Solution



https://dl.doubtnut.com/l/_wr5TMotOqcv3
https://dl.doubtnut.com/l/_xt6zIneAofPD
https://dl.doubtnut.com/l/_UToTJBt59HLa

4.If R is the set of real numbers and a function f: R — R is defined as

f(z) = 2, z € R, then prove that f is many-one into function.

° Watch Video Solution

5. If Q is the set of rational numbers, then prove that a function
f:Q — Q defined as f(z) =5z — 3,z € Q is one -one and onto

function.

° Watch Video Solution

6. If R is the set of real numbers then prove that a function f: R — R

defined as f(z) = Pk # 0,z € R, is one-one onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_SzWYX06VXy8u
https://dl.doubtnut.com/l/_Xad6g4ejAJ1g
https://dl.doubtnut.com/l/_Xe96WF52WIj5

7.Prove that the function f: R™ — R which is defined as f(z) = log,

is one - one.

° Watch Video Solution

8 If R is the set of real numbers prove that a function

f:R — R, f(z) = e",z € Ris one to one mapping.

° Watch Video Solution

9.A function f: R — R is defined as f(z) = 4z — 1,z € R, then prove

that f is one - one.

° Watch Video Solution

10.Let A = R — {3} and B = R — [1]. Consider the function f: A — B

-2
° 3)- Show that f is one-one and onto and

defined by f(z) = <


https://dl.doubtnut.com/l/_TSr8yUUei2Bd
https://dl.doubtnut.com/l/_WErmZxkgq6yN
https://dl.doubtnut.com/l/_cMC5ChO9Fez1
https://dl.doubtnut.com/l/_4pKCZrwJ8zfx

hence find f ~*

° Watch Video Solution

1. Let the function f: R — R be defined by f(z) = cosz, Vx € R.

Show that f is neither one-one nor onto.

° Watch Video Solution

12.1f a function f: R — Ris defined as f(z) = z* + 1,then fis

A.Onto
B. Into
C. cant say

D. Not a function

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4pKCZrwJ8zfx
https://dl.doubtnut.com/l/_wkwHTA8iYkDv
https://dl.doubtnut.com/l/_5VnTa4vOvqBj

13. Function fiR— Rand g:R — R are defined as
f(z) = sinz and g(z) = €e”.

Find (gof)(x) and (fog)(x).

° Watch Video Solution

14.If f: R — R and g: R — R be two functions defined as f(x)=2x+1 and
g(z) = ) respectively , then find (gof) (x) and (fog) (x) and show

that (fog) (x) # (gof) (x).

o Watch Video Solution

15. If f and g are two functions from R to R which are defined as

f(z) =z + £ 4+ 1 and g(z) = 2z — 1 for each z € R, then show that

(fog) (x) # (gof) (x).

o Watch Video Solution



https://dl.doubtnut.com/l/_5VnTa4vOvqBj
https://dl.doubtnut.com/l/_BRz8wSkdhVbe
https://dl.doubtnut.com/l/_gwaZZeTSNn43
https://dl.doubtnut.com/l/_62H26PkjAulO

16. If f:R— R and g:R — R be two functions defined as
f(z) = z* and g(z) = 5z where z € R, then prove that (fog)(2) #

(gof) (2).

° Watch Video Solution

17.1f f: R — R defined as f(z) = 3z + 7,then find f ~'( — 2)

° Watch Video Solution

18.If Q is the set of rational numbers and a function f: QQ — Q is defined
as f(z) = 5z — 4,z € Q, then show that f is one-one and onto. Also

define f 1.

° View Text Solution



https://dl.doubtnut.com/l/_TarfPHhto850
https://dl.doubtnut.com/l/_XV3HNQ8ZLfgH
https://dl.doubtnut.com/l/_RVy4ZTNtoV6q
https://dl.doubtnut.com/l/_1Bybcqw9Uqi2

1.In the given sets, working operations * is defined, check whether * is
binary or not ? Justify your answer.

i()nZT,axb=a—0»

(i)InZT,a*xb=ab

(iii) In R, a * b = ab®

(iVVInZ",a*xb=|a— b

MIinZ T, a-b=a

(vi)lnZ",axb=a— 3b

o View Text Solution

2. In the given sets the binary operation * is defined. Check the
commutativity and associativity is each case for *

(i) In Z, a*b=a-b

(i)inQ,axb=1-+ab

(ii)In Q,a xb = %b

(iVVin Z*,axb=2%


https://dl.doubtnut.com/l/_1Bybcqw9Uqi2
https://dl.doubtnut.com/l/_0gqfAyVOxiDO

MinZ ., axb=a"

a
b+ 1

(viyinR—{—1},axb=

° View Text Solution

3. Construction a composition table for binary operation A defined as
a A b= minimum of {a,b} in the set {1,2,3,4,5} and
(i) evaluate (2 A 3) A4 and 2 A (3 A 4)

(ii) is A commutative ?

° View Text Solution

4. Consider the infimum binary operation A on the set
S =1{1, 2, 3, 4, 5} defined by a A b = Minimum of a and b . Write the

composition table of the operation A .

° Watch Video Solution



https://dl.doubtnut.com/l/_0gqfAyVOxiDO
https://dl.doubtnut.com/l/_qYLx6jcThE38
https://dl.doubtnut.com/l/_41gH9LuDsNpR

5.Let ' - ' be a binary operation on N given by a - b = LCMa, b for all
a,be N.Find5- 7,20 - 16 (ii) Is * commutative? Is * associative? Find the

identity element in N Which element of N are invertible? Find them.

° Watch Video Solution

6. Let * be a binary operation on the set Q of rational numbers as
follows:

axb=a—0>b

(i)a*b=a®+b

(iiaxb=a+ ab

(V) a*b=(a—b)?

ab
4

(vi) a * b = ab?.

Va-b=

Find which of the binary operations are commutative and which are

associative.

° Watch Video Solution



https://dl.doubtnut.com/l/_tbACgLHedCcM
https://dl.doubtnut.com/l/_7fvUpo3VpjLH

7.let A = N x N and - be the binary operation on A defined by
(¢, b (¢, d) = (a + ¢ b + d).Showthat -
is commutative and associative. Find the identity element for - on A, if

any.

o Watch Video Solution

8. State whether the following statements are true or false. Justify. (i) For
an arbitrary binary operation . on a set
N, a - a = aVae N .(i)lf - is a commutative binary

operation on N, then a" ™" "(b" "™*" "c)"

o Watch Video Solution

9. If * is a binary operation in N defined as a*b = a® + b® , then which of
the following is true :
(i) *is associative as well as commutative.

(ii) * is commutative but not associative


https://dl.doubtnut.com/l/_YtntqIxNk3iG
https://dl.doubtnut.com/l/_F6kX4QevURNv
https://dl.doubtnut.com/l/_PJoyWb7srCgr

(iii) * is associative but not commutative

(iv) * is neither associative not commutative.

° View Text Solution

1. Relation " parallel" in the set of all straight lines in a plane is :

A. only reflexive

B. only symmetric

C. only transitive

D. equivalence relation

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_PJoyWb7srCgr
https://dl.doubtnut.com/l/_7F8jfGJFU1jD

2. In the set of straight lines in a plane, for the relation 'perpendicular’

check whether it is reflexive, symmetric and transitive.

A. reflexive

B. symmetric

C. transitive

D. equivalence

Answer: B

o Watch Video Solution

3. Relation " similar" in triangles in a planeiis :

A. reflexive, symmetric , transitive

B. reflexive, transitive but not symmetric

C. symmetric, transitive but not reflexive

D. none of the above


https://dl.doubtnut.com/l/_oI4o7wwuEWxQ
https://dl.doubtnut.com/l/_RBCOaZT5icfR

Answer: A

° View Text Solution

4.If f: N — N defined as f(z) = z?Vz € N, then fis:

A. many-one
B. one-one
C.onto

D. none of these

Answer: B

° View Text Solution

5.The function f is defined as :
1,z >0

f(z) =<0,z =0
-1,z <0


https://dl.doubtnut.com/l/_RBCOaZT5icfR
https://dl.doubtnut.com/l/_8U9sZOyb4ADt
https://dl.doubtnut.com/l/_LhEJc3chiS33

The range of fis :

A.{1,0}

B. {0,1}

C. {11}

D. {1,0,-1}

Answer: D

° View Text Solution

6.1ff: R — A, where A=[-1]1],is defined as f(x) = cosz, thn find fis

A.into
B. one-one
C.onto

D. none of these

Answer: C


https://dl.doubtnut.com/l/_LhEJc3chiS33
https://dl.doubtnut.com/l/_Kj5ESV90H1Ta

° View Text Solution

1
7.Let f: N — N be defined as f(n) = n—2|- if nis odd and f(n) = n

if n is even for all n € N State whether the function f is bijective. Justify

your answer

A. one-one into

B. one-one onto

C. many-one into

D. many-one onto

Answer: B

o Watch Video Solution

8.If f: R — Ris defined as f(x)=2x+5 and it is invertible , then f_l(:r) is

r—5

A
2



https://dl.doubtnut.com/l/_Kj5ESV90H1Ta
https://dl.doubtnut.com/l/_guYrqeXI1D9M
https://dl.doubtnut.com/l/_s5HNiWh5JkB6

D. none of these

Answer: A

° Watch Video Solution

9.1s - defined on the set {1, 2, 3, 4, 5}bya - b = LCM-of a and b a binary
operation? Justify your answer.

A.6

B. 24

C.36

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_s5HNiWh5JkB6
https://dl.doubtnut.com/l/_ki2LnkYMltXO

10. On the set Z of integers, if the binary operation * is defined by

a-b=a+ b+ 2, then find the identity element.

A. commutative

B. associative

C. commutative and associative

D. none of above

Answer: D

° Watch Video Solution

1. A relation R = {(z,y):z,y € A and = < y} is defined on set A=

{1,2,3,4,5}. The relation R is :


https://dl.doubtnut.com/l/_ki2LnkYMltXO
https://dl.doubtnut.com/l/_KqmYr6aOXqnp
https://dl.doubtnut.com/l/_KJXRq5ykAD49

A. reflexive

B. symmetric

C. transitive

D. equivalence

Answer: C

o View Text Solution

2. If R and S are two non-empty relations on set A, then incorrect

statement is :

A.R and S are reflexive , then R N S is also reflexive .

B.R and S are symmetric, then R U S is also symmetric

C.R and S are transitive ,then R N S'is also transitive .

D.R and S are transitive , then R U S'is also transitive.

Answer: B



https://dl.doubtnut.com/l/_KJXRq5ykAD49
https://dl.doubtnut.com/l/_G8L6Zm3AYRru

| ° View Text Solution

+1

3.f f(z) = Z then f(2z) is equal to
1+ f(z)
3+ f(x)
1+ 3f(x)
3+ f(x)
3+ f(x)
1+ f(x)
o, Lt 3f(@)
3 - f(z)

Answer: B

° Watch Video Solution

4.1f n(A)=3 and n(B)=4 , then no. of of one-one function from Ato B is :

A 12

B. 24

C.36


https://dl.doubtnut.com/l/_G8L6Zm3AYRru
https://dl.doubtnut.com/l/_iHL7NKix9gcg
https://dl.doubtnut.com/l/_TSPunKlBhwAS

D. none of these

Answer: B

° View Text Solution

b
5. Let f(z) = :;:——ii—_d' Then the fof(z) =z, provided that

(a #0,b#0,c#0,d#0)

A. a=b=c=d=1

B. a=b=1

C.a=d

D. a=d

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_TSPunKlBhwAS
https://dl.doubtnut.com/l/_delezjFIGD24

6. Let fil—100 = [—1,) is given by
f(z) = (& +1)* —1,z > — 1. Show that f is invertible. Also, find the

set § = {x:f(:v) = f_l(x)}'

A {()7 ~1, ﬂ}

2

B. {011}
C. {01}

D.{}

Answer: C

o Watch Video Solution

7.1f n(A)=10, then no of different functions from Ato Ais :


https://dl.doubtnut.com/l/_ldbYonuVJwwe
https://dl.doubtnut.com/l/_LurIBbFRzODf

D.210 1

Answer: B

° View Text Solution

8.1f g(f(z)) = |sinz| and f(g(z)) = (sin(\/i))2 then

A f(z) = sin’z, g(z) = \/z
B. f(z) = sinzg(z) = |z|
C. f(z) = 2%, g(z) = sin/z

D. f(x) and g(x) cannot be determined

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_LurIBbFRzODf
https://dl.doubtnut.com/l/_Bz6zLouMlSA5

9.If the function f: A — Bis one-one onto and g: B — A, is the inverse

of f, then fog =?

Af

B.g

C. Iy

D. I3

Answer: D

o View Text Solution

10. If f(z):(aw2+b)3, then find the function g such that


https://dl.doubtnut.com/l/_VKnh7wIlwmwd
https://dl.doubtnut.com/l/_IMFIH7IQCH5g

1
cC.——
(az? + b)'/?

D. none of these

Answer: A

o Watch Video Solution

1. Determine whether each of the following relations are reflexive,

symmetric and transitive :
(i) Relation Rin theset A = {1, 2,3, ..., 13, 14} defined as
R ={(z,y):3z —y =0}
(ii) Relation R in the set N of natural numbers defined as
R={(z,y):y=z+5 and z < 4}
(iii) Relation Rin the set A = {1, 2, 3,4, 5,6} as
R = {(z, y):yis divisible by x}

(iv) Relation R in the set Z of all integers defined as


https://dl.doubtnut.com/l/_IMFIH7IQCH5g
https://dl.doubtnut.com/l/_uLT5Hq9sAO9w

R = {(z,y):x — yis an integer }
(v) Relation R in the set A of human beings in a town at a particular time
given by
(@) R = {(x,y): and ywork at the same place }
(b)R = {(x, y):x and y live in the same locality }
(c) R = {(z, y): z is exactly 7 cm taller than y}
(d) R = {(z, y): z is wife of y}

(e) R = {(=, y): x is father of y}

o View Text Solution

2. Give an example of a relation. Which is (i) Symmetric but neither
reflexive nor transitive. (ii) Transitive but neither reflexive nor symmetric.
(iii) Reflexive and symmetric but not transitive. (iv) Reflexive and transitive

but not symmetric. (v) Symm

o Watch Video Solution



https://dl.doubtnut.com/l/_uLT5Hq9sAO9w
https://dl.doubtnut.com/l/_HmNNVDzWI1Lz

3. Show that the relation R on the set A of points in a plane, given by
R = {(P, Q): Distance of the point P from the origin is same as the
distance of the point @) from the origin}, is an equivalence relation.
Further show that the set of all points related to a point P # (0, 0) is

the circle passing through P with origin as centre.

o Watch Video Solution

4. Show that the relation R defined in the set A of all triangles as R =
{(T1,T3): Ty is similar to Ty}, is equivalence relation. Consider three
right angle triangles T with sides 3, 4, 5, T5 with sides 5, 12, 13 and T}

with sides 6, 8, 10. Which triangles among T, T, and T3 are related ?

o View Text Solution

5. Show that the relation R defined in the set A of all polygons as

R = {(P1, P;): Pi( and P),havesamenumberofsides}, is an


https://dl.doubtnut.com/l/_iDDXJdDmPw7c
https://dl.doubtnut.com/l/_gG7B9Gw7gKu0
https://dl.doubtnut.com/l/_kXfOZWxkZtoV

equivalence relation. What is the set of all elements in A related to the

right angle triangle

o Watch Video Solution

6.Let L be the set of all lines in XY = plane and R be the relation in L

defined as R = {(Ly, Ly): Ly is parallel to Ly} Show that R is an

equivalence relation. Find the set of all lines related to the line

y =2z + 4.

o Watch Video Solution

7. Let R be the relation in the set {1, 2,

R = {1, 2), (2, 2, (1, 1), (4

3, 4} given by

4, 1, 3), G

. Choose the correct answer. (A) R is reflexive and symmetric but not

transitive.(B) R is re

A. R is reflexive and symmetric but not transitive

B. R is reflexive and transitive but not symmetric.


https://dl.doubtnut.com/l/_kXfOZWxkZtoV
https://dl.doubtnut.com/l/_NNsmK0BSYXi8
https://dl.doubtnut.com/l/_scYxZlrsZRbT

C.R is symmetric and transitive but not reflexive.

D. R is an equivalence relation.

Answer: B

° Watch Video Solution

8 Let R be the relation in the set N

R = {(a,b):a = b— 2,b > 6}.Choose the correct answer.

A.(2,4) €R

B.(3,8) € R

Answer: C

given

by

° Watch Video Solution



https://dl.doubtnut.com/l/_scYxZlrsZRbT
https://dl.doubtnut.com/l/_xlkYH8JnzRv8

1

1. Show that the function f: Ry — Ry, defined as f(z) = — , is one-one
x

onto, where R is the set of all non-zero real numbers. Is the result true,

if the domain R is replaced by N with co-domain being same as R ?

o Watch Video Solution

2. Check the injectivity and surjectivity of the following functions:(i)
f:N — Ngiven by f(z) = z(ii) f:Z — Zgiven by f(z) = z(iii)
f:R — Rgiven by f(z) = z*(iv) f: N — Ngiven by f(z) = z3(v) f: Z -

>

o Watch Video Solution

3. Prove that the Greatest Integer Function f:R — R, given by
f(z) = [z], is neither one-one nor onto, where [x] denotes the greatest

integer less than or equal to x.



https://dl.doubtnut.com/l/_0F9VGdxfFn7a
https://dl.doubtnut.com/l/_3ypqRNrOReSl
https://dl.doubtnut.com/l/_4p6WPM9WCIXF

I ° Watch Video Solution

4. Show that the Modulus Function f: R — R, given by f(z) = |z|, is
neither one-one nor onto, where |z|is x, if x is positive or 0 and |z|is z, if x

is negative.

o Watch Video Solution

5. Show that the Signum function f:R — R , given by
flz) ={1, if z>00 if z=0-1, if x <0 is neither one-

one nor onto.

o Watch Video Solution

6.Let A = {1,2,3}, B=1{4,5,6,7}tand let f = {(1,4), (2, 5), (3, 6) }be

a function from A to B. Show that f is one-one.

o Watch Video Solution



https://dl.doubtnut.com/l/_4p6WPM9WCIXF
https://dl.doubtnut.com/l/_YPBFsUL3ag9N
https://dl.doubtnut.com/l/_Fl03FqdRjKHa
https://dl.doubtnut.com/l/_5x66LX9t1B4z

7.In each of the following cases, state whether the function is one-one,
onto or bijective. Justify your answer(i) f:R — R,defined by

f(x) = 34x(ii) f: R — R, defined by f(z) = 1 + z?

° Watch Video Solution

8. Let A and B be sets. Show that f : A x B ,B x A such that

f (a, b = (b, a)isbijective function.

° Watch Video Solution

1
n—2k if nis odd and f(n) = %

9.Let f: N — N be defined as f(n) =
if n is even for all n € N State whether the function f is bijective. Justify

your answer

o Watch Video Solution



https://dl.doubtnut.com/l/_5x66LX9t1B4z
https://dl.doubtnut.com/l/_cw2Nz6wtRai9
https://dl.doubtnut.com/l/_0YjN6KqNi9oB
https://dl.doubtnut.com/l/_f6As7XJJsOjJ

10.Let A = R — {3}and B = R — {1}. Consider the function f: A — B

— 2
defined by (z) = (i—?)) Is f one-one and onto? Justify your answer.

o Watch Video Solution

1.Let f: R — Rbedefined as f(z) = x*. Choose the correct answer.

A. f is one-one onto
B. f is many-one onto
C. f is one-one but not onto

D. f is neither one-one nor onto

Answer: D

° View Text Solution

12.Let f: R — Rbe defined as f(z) = 3z. Choose the correct answer


https://dl.doubtnut.com/l/_5DY3s2mKgMdU
https://dl.doubtnut.com/l/_hfPCbYIC41uq
https://dl.doubtnut.com/l/_f2W4LZBUFUTw

A. f is one-one onto

B. f is many-one onto

C. f is one-one but not onto

D. f is neither one-one nor onto

Answer: A

° Watch Video Solution

1. Let f:{1,3,4} — {1,2,5}and g:{1, 2,5} — {1,3}be given by

f= {(17 2), (37 5)a (4a 1)}and 9= {(1a 3), (27 3)a (5a 1)} Write down

gof.

o Watch Video Solution



https://dl.doubtnut.com/l/_f2W4LZBUFUTw
https://dl.doubtnut.com/l/_DfmQvFc5I70G

2. Let f,g and h be functions from R to R. Show that

(f + g)oh = foh + goh(fg)oh = (foh)(goh)

° Watch Video Solution

3.Find and , if (i) () f(z) = |z| and g(z) = |5z — 2| (i) f(z) = 8z

and g(z) = z/3

° Watch Video Solution

4 2 5
= —6itz, Z 7é g, show that fOf(,{L’) = g for all = # §

What is the inverse of f?

4. If f(x)

° Watch Video Solution

5. State with reason whether following functions have inverse

() f:{1,2, 3,4} — {10} with f = {(1, 10), (2, 10), (3, 10), (4, 10)}


https://dl.doubtnut.com/l/_thhxqHRtuDD7
https://dl.doubtnut.com/l/_nhsPIEXsQJho
https://dl.doubtnut.com/l/_v7szqhSNA0WQ
https://dl.doubtnut.com/l/_0JeOHpt1cjP2

(ii) g: {5’ 67 77 8} - {1’ 2) 37 4} with 9= {(5’ 4)’ (67 3)’ (77 4)7 (87 2)}
(iif) h:{2,3,4,5} — {7,9, 11,13} with

h=A{(2,7),(3,9),(4,11), (5, 13)}

° Watch Video Solution

6.Show that f:[ — 1,1] — R, given by f(z) = Y __ is one-one. Find
(z + 2
the inverse of the function f:[ — 1, 1] — Range f.
(Hint: Fory € Range f,y = f(z) = %_'_2 ,forsome z in [ — 1, 1], i.e,
2y
T = )
(1-9)

o View Text Solution

7. Consider f: R — Rgiven by f(x) = 4z + 3. Show that f is invertible.

Find the inverse of f.

o Watch Video Solution



https://dl.doubtnut.com/l/_0JeOHpt1cjP2
https://dl.doubtnut.com/l/_G9YIZglUEg7s
https://dl.doubtnut.com/l/_IEedo8uf1pwU

8. Consider f: R, >[4, o) given by f(z) = 2% + 4 . Show that f is
invertible with the inverse f ! of given f by f !(y) = /y — 4 where

R . is the set of all non-negative real numbers.

° Watch Video Solution

9. Consider f: R — [ — 5, o) given by f(z) = 9z% + 62 — 5. Show that

m—l),

fis invertible with f ~1(y) = ( 3

o Watch Video Solution

10. Let f: X — Ybe an invertible function. Show that f has unique

inverse. (Hint: suppose g;( and g),are two inverses of f. Then for all

y €Y, fogi(y) = Iy(y) = foga(y)Use one oneness of f).

o Watch Video Solution



https://dl.doubtnut.com/l/_ajcnCF71sKeQ
https://dl.doubtnut.com/l/_xbkt5dR0P6fd
https://dl.doubtnut.com/l/_x5NMZZfDaZIt

1. Consider f:{1,2,3} — {a, b, c}given by f(1) =a, f(2) =b and

£(3) = c.Find f 'and show that (f ') o f.

° Watch Video Solution

12.Let f: X — Ybe an invertible function. Show that the inverse of f !

isfie, (1) =7

° Watch Video Solution

13.1f f: R — Rbegiven by f(z) = (3 — ms)l/g,then fof(x)is

A.a:l/3

Answer: C


https://dl.doubtnut.com/l/_JFZczWK2nBIS
https://dl.doubtnut.com/l/_n5GnXbgcNsQK
https://dl.doubtnut.com/l/_jBlMIzBi6WDW

° Watch Video Solution

4 4
14. Let f:R — { - §} — Rbe a function as f(z) = Y The

3z 44
inverse of f is map, g:Ran > f— R — { — %}given by.(a)

3y 4y 4y
p—y (b) gy = 4_?)y(c) 9(y) = 3 4y

3y

9(y) = (d)

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_jBlMIzBi6WDW
https://dl.doubtnut.com/l/_7CL2PvB3YBdK
https://dl.doubtnut.com/l/_vVaEpCdrLrFz

1. Determine whether or not each of the definition of given below gives a
binary operation. In the event that is not a binary operation, given
justificantion for this.

()On Z",define*bya*b=a-b

(iyon Z*,define*bya*b=ab

(iii) On R,define *bya *b — ab’

(ivyOn Z*,define*bya*h = |a — b

(v)On Z " ,define*bya*b =a

o View Text Solution

*

2. For each operation * defined below, determine whether * is binary,
commutative or associative.

(i) On Z,define a*b = a-b

(ii) On Q, define a*b =ab + 1

b
(iii) On Q, define ab = %
(iv)On Z ", definea*b = b—ch— -
(v) On Z*, define a*b =a®
a

(vi) On R-{-1}, define a*b =

b+1


https://dl.doubtnut.com/l/_vVaEpCdrLrFz
https://dl.doubtnut.com/l/_YIPZnRxROjNM

° View Text Solution

3. Consider the binary operation A on the set {1, 2, 3,4, 5} defined by

a Ab = min {a, b}. Write the operation table of the operation.

° Watch Video Solution

4. Consider the binary operation A on the set {1, 2, 3, 4, 5} given by the
following multiplication table.

(i) Compute (2*3)*4 and 2*(3*4)

(ii) Is * commutative ?

(iii) Compute (2*3) *(4*5)

(Hint : uset the following table )

&2

° View Text Solution



https://dl.doubtnut.com/l/_YIPZnRxROjNM
https://dl.doubtnut.com/l/_V1cM4wpOiik5
https://dl.doubtnut.com/l/_Ot53WTDBZohc

5. Let - 'be the binary operation on the set {1, 2, 3, 4, 5}defined by
a-'b= HCFof aandb. Is the operation - 'same as the operation -

defined in Exercise 4 above? Justify your answer.

° Watch Video Solution

6. Let - be the binary operation on N given by a - b = LCM.of a and b.
Find (i) 5- 7,20 - 16(ii) Is - commutative? (iii) Is - associative? (iv) Find

the identity of - in N (v) Which elements of N are invert

° Watch Video Solution

7. If x defined on the set {1,2,3,4,5} by a *b= LCMof a and b a

binary operation? Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_3oon1yyEniKl
https://dl.doubtnut.com/l/_lO8fAq6TvI1r
https://dl.doubtnut.com/l/_gIGHtqoLMinv

8. Let * be the binary operation on N defined bya x b = HCF of a and b

. Does there exist identity for this binary operation on N ?

° Watch Video Solution

9. Let - be a binary operation on the set Q of rational numbers as

follows: )a - b = a — b(i)a - b =a®+ b (i)
a - b = a + ab () a - b =(a-0b> ()
a-b:%b(vi)a - b = ab®.Findwh

° Watch Video Solution

10. Find the which of the operations given above has identity ?

° View Text Solution



https://dl.doubtnut.com/l/_1KPpckVyR0yh
https://dl.doubtnut.com/l/_g8JprOq7GdWR
https://dl.doubtnut.com/l/_6QJAtgY5gmtV

M.Let A = N x Nand - be the binary operation on A defined by
(¢, b (¢, d) = (a + ¢ b + d).Showthat -
is commutative and associative. Find the identity element for - on A, if

any.

o Watch Video Solution

12. State whether the following statements are true or false. Justify. (i) For
an arbitrary binary operation . on a set
N, a - a = aVae N .(i)lf - is a commutative binary

operation on N, then a" ™" "(b" "™*" "c)"

o Watch Video Solution

13. Consider a binary operation - on N defined as
a - b =a®>+1b . Choose the correct answer. (A) Is - both
associative and commutative? (B) Is - commutative but not associative?

(C) Is - associative but not commutative? (D) Is


https://dl.doubtnut.com/l/_TgCiOoR1u3EN
https://dl.doubtnut.com/l/_ab3m0xYvK6Yf
https://dl.doubtnut.com/l/_XlWQ6Cxpp3kA

° Watch Video Solution

Miscellaneous Exercise

1. Let f:R — Rbe defined as f(xz) = 10z + 7. Find the function

g: R — Rsuch thatgof = fog = 1j

° Watch Video Solution

2.let f: W — Whbedefined as f(n) = n — 1,ifisodd and f(n) =n + 1
, if n is even. Show that f is invertible. Find the inverse of f. Here, W is the

set of all whole numbers.

° Watch Video Solution

3.If f: R — Ris defined by f(z) = 2® — 3z + 2,find f(f(z)).

° Watch Video Solution



https://dl.doubtnut.com/l/_XlWQ6Cxpp3kA
https://dl.doubtnut.com/l/_LgmsVZ3awisf
https://dl.doubtnut.com/l/_jIPFUSzdFmdK
https://dl.doubtnut.com/l/_FTYRSwm0tyfC

4. Show that the function f:R — {z € R: — 1 < z < 1} defined by

flz) = 2 , ¢ € Ris one-one and onto function .
1+ |z

° View Text Solution

5.Show that the function f: R — Rgiven by f(z) = z’is injective.

° Watch Video Solution

6. Give examples of two functions f: N — Z andg: Z — Z such

that o f is injective but is not injective. (Hint: Consider

f@) = = andg(®) = |a|)

° Watch Video Solution



https://dl.doubtnut.com/l/_FTYRSwm0tyfC
https://dl.doubtnut.com/l/_7qaYAmsPxZz1
https://dl.doubtnut.com/l/_Z7hEXLvIgkV1
https://dl.doubtnut.com/l/_mPdW7yovme3O

7. Given examples of two functions f: N — N andg: N — N

such that of is onto but f is not onto. (Hint: Consider

flz) = =« andg(z) = |z|).

° Watch Video Solution

8. Given a non-empty set X, consider P(X) which is the set of all subsets of
X. Define the relation R in P(X) as follows: For subsets A, B in P(X), ARB if

and only if AB. Is R an equivalence relation on P(X)? Justify you answer

° Watch Video Solution

9. Given a non-empty set X, consider the binary operation
- :P(X) x P(X) - P(X)given by A-B=ANBVYA,B e P(X)is
the power set of X. Show that X is the identity element for this operation

and X is the only invertible element i

° Watch Video Solution



https://dl.doubtnut.com/l/_M5aAhwzoZBdE
https://dl.doubtnut.com/l/_PF9v9ogBxXtt
https://dl.doubtnut.com/l/_2xC89u0Vvyfu

10. Find the number of all onto functions from the set {1,2,3,,n)to

itself.

° Watch Video Solution

M. Let S={a,b clandT = {1,2,3}. Find F 'of the following
functions F from S to T, if it exists(i )F = {(a, 3), (b, 2), (¢, 1) }ii)

F = {(a7 2)’ (ba 1)7 (C, 1)}

° Watch Video Solution

12. Consider the binary operations- : R X R - R and 0: R X R - R
defined as a - b = |a — b| and aob = a for all a, b € R. Show that - is
commutative but not associative, o is associative but not commutative.
Further, show that - is distributive over o . Dose o distribute over - ?

Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_NsMMji2PnP6X
https://dl.doubtnut.com/l/_WjlSXkMv60Nz
https://dl.doubtnut.com/l/_IiOMtHehFIXx

13. Given a non -empty set X,let - : P(X) x P(X)— P(X) be
defned as A * B = (A B) U (B A, V A B € PKX)
A - B = (A - BuUu(B - A),VYA BePX).

Show that the empty set ¢ is the identity for the

o Watch Video Solution

14. Define a binary operation * on the set A = {0,1,2,3,4,5} as
a-b=a+ b(mod 6). Show that zero is the identity for this operation
and each element a of the set is invertible with 6 — a being the inverse of
a- OR A binary operation * on the set {0, 1,2,3,4,5} is defined as
a-b={a+b, if a+b<6a+b—6, if a4+ b> 6Show that zero
is the identity for this operation and each element a of set is invertible

with 6 — a, being the inverse of a.

o Watch Video Solution



https://dl.doubtnut.com/l/_mYaKmJr3bg2y
https://dl.doubtnut.com/l/_zmn8x2O9EZma

15. Let A = {-1, 0 1, 2} ,
B = {-4 -2, 0, 2} and f,g: A — B be

functions defined by flz) =2 —z,zc A and

g(z) =2

1
T — (§>‘ — 1,2z € A.Arefand g equal? Justify your answer.

(Hint: One may note that two functio

o Watch Video Solution

16. LetA = {1, 2, 3}Then number of relations containing (1, 2)and(1, 3)
which are reflexive and symmetric but not transitive is

Al

B.2

C.3

D.4

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_FAqhD8yKxCDp
https://dl.doubtnut.com/l/_oaHD36LM6dsy

17.Let A = {1, 2, 3}. Then number of equivalence relations containing (1,
2)is(A)1(B)2(C)3(D) 4

Al

B.2

C.3

D.4

Answer:

° Watch Video Solution

18. Let f:R — Rbe the Signum Function defined as
f(z) ={1,z >00,z =0— 1,z <1 and g: R — Rbe the Greatest
Integer Function given by g(z) = [z], where [x] is greatest integer less

than or equal to x. Then does fo

| o WMl L\ C Al ikl n



https://dl.doubtnut.com/l/_oaHD36LM6dsy
https://dl.doubtnut.com/l/_tcBWHj48hcgY
https://dl.doubtnut.com/l/_lWqFS0IkJdQg
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19. Number of binary operations on the set {a, b} are (A) 10 (B) 16 (C) 20

(D)8

A.10

B.16

C.20

D.8

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_lWqFS0IkJdQg
https://dl.doubtnut.com/l/_PF6Wf19dZFAj

