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RELATIONS AND FUNCTIONS

1. Determine whether each of the following relations are reflexive ,
symmetric and transitive :

Relation R in the set A =1{1,23,.....13,14} defined as

R={(z,y):3z —y =0}

° Watch Video Solution



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

2. Determine whether each of the following relations are reflexive ,
symmetric and transitive :
Relation R is the set N of natural numbers defined as R = {(x,y): y = x +5

andx < 4}.

° Watch Video Solution

3. Determine whether each of the following relations are reflexive ,
symmetric and transitive :

Relation R in the set A ={1,2,3,4,5,6} as R = {(x,y):y is divisible by x}.

° Watch Video Solution

4. Determine whether each of the following relations are reflexive ,
symmetric and transitive :
Relation R in the set Z of all integers defined as ={(z,y):x — y is an

integers }
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https://dl.doubtnut.com/l/_nTMZPsxcurLN
https://dl.doubtnut.com/l/_joiLBnPeJ3Nt
https://dl.doubtnut.com/l/_RaQopw44BbHI
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5. Determine whether each of the following relations are reflexive ,
symmetric and transitive :

Relation R in the set A of human beings in a town at a particular time
given by

(@) r = {(z,y):x and yworks at the same place }

° Watch Video Solution

6. Determine whether each of the following relations are reflexive ,
symmetric and transitive :

Relation R in the set A of human beings in a town at a particular time
given by

R ={(xy)}: xand y live in the same locality }

° Watch Video Solution



https://dl.doubtnut.com/l/_RaQopw44BbHI
https://dl.doubtnut.com/l/_NvKTHEt0AXOP
https://dl.doubtnut.com/l/_eHNMlH4chLTX

7. Determine whether each of the following relations are reflexive ,
symmetric and transitive :

Relation R in the set A of human beings in a town at a particular time
given by

R ={(x,y)}: x is exactly 7 cm taller than y }

o Watch Video Solution

8. Determine whether each of the following relations are reflexive ,
symmetric and transitive :

Relation R in the set A of human beings in a town at a particular time
given by

R = {(z,y): z is wife of y }

o Watch Video Solution

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

symmetric and transitive :


https://dl.doubtnut.com/l/_2Em17INQ1IJ8
https://dl.doubtnut.com/l/_eAJcopK2uYbp
https://dl.doubtnut.com/l/_HJSFjN8FvcJB

Relation R in the set A of human beings in a town at a particular time
given by

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

° Watch Video Solution

10. Show that the relation R in the set R of real number , defined as

R = {(a, b):a < b2} is neither reflexive nor symmetric nor transitive.

° Watch Video Solution

11. Check whether the relation R defined in the set {1,2,3,4,5,6} as R ={(a,b) :

b =a +1}is reflexive , symmetric or transitive.

° Watch Video Solution

12. Show that the relation R is R defined as R = {(a,b):a < b} is

reflexive and transitive but not symmetric.



https://dl.doubtnut.com/l/_HJSFjN8FvcJB
https://dl.doubtnut.com/l/_BHX3t1PVq5YX
https://dl.doubtnut.com/l/_NKTFCyOgDitU
https://dl.doubtnut.com/l/_2se0cVLyI6FZ

| ° Watch Video Solution

13. Check whether the relation R defined by R = {(a,b):a < b’} is

reflexive , symmetric or transitive.

° Watch Video Solution

14. Show that the relation R in the set {1,2,3} given by

R ={(1,2), (2, 1)} is symmetric but neither reflexive nor transitive.

° Watch Video Solution

15. Show that the relation R in the set A of all the books in a library of a
college , given by R = {(z, y) : x and y have same number of pages} is an

equivalence relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_2se0cVLyI6FZ
https://dl.doubtnut.com/l/_gki4ZXigbLkq
https://dl.doubtnut.com/l/_V266caaKrbVI
https://dl.doubtnut.com/l/_gYH5gaojDur9
https://dl.doubtnut.com/l/_QmdgYU6KaWBO

16. Show that the relation R in the set A = {1, 2, 3,4, 5} given by
R{(a,b):|a — b| is even }, is an equivalence relation . Show that all the
elements of {1,3,5} are related to each other all the elements of {2,4} are
related to each other . But no element of {1,3,5} is related to any element

of {2,4}.

o Watch Video Solution

17. Show that each of the relation Rintheset A = {z € Z:0 < z < 12}
given by

R = {(a,b): |a — b is multiple of 4} is in equivelance.

o Watch Video Solution

18. Show that each of the relation Rintheset A = {z € Z:0 < z < 12}
given by
R = {(a,b):a = b} is an equivalence relation . Find the set of all

elements related to 1 each case.
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https://dl.doubtnut.com/l/_QmdgYU6KaWBO
https://dl.doubtnut.com/l/_uyZKLn2ftHPh
https://dl.doubtnut.com/l/_ixG41GHBgMFj

I & Watch Video Solution

19. Give an example of relation . Which is

Symmetric but neither reflexive nor transitive.

° Watch Video Solution

20. Give an example of relation . Which is

Transitive but neither reflexive nor symmetric .

° Watch Video Solution

21. Give an example of relation . Which is

Reflexive and symmetric but not transitive .

° Watch Video Solution



https://dl.doubtnut.com/l/_ixG41GHBgMFj
https://dl.doubtnut.com/l/_v1yeGQz9aUG2
https://dl.doubtnut.com/l/_CSeEyr7LCyvY
https://dl.doubtnut.com/l/_gIcEGKgxOAwQ

22. Give an example of relation . Which is

Reflexive and transitive but not symmetric.

° Watch Video Solution

23. Give an example of relation . Which is

Symmetric and transitive but not reflexive.

° Watch Video Solution

24. Show that the relation R in the set A of points in a plane give by R =
{(PQ) : distance of the point P from the origin is same as the distance of
the point Q from the origin} , is an equivalence relation. Further , show
that the set 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_ynOPe6O3CdPy
https://dl.doubtnut.com/l/_KFhre2OOIysO
https://dl.doubtnut.com/l/_GvIOKeutaBJ7

25. Show that the relation R defined in the set A of all triangles as
R = {(Ty, T>}T; is similar to T3 } , 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 1%, T; and T3 are related ?

o Watch Video Solution

26. Show that the relation R defined in the set A of all polygons as
R = {(P,,P;): P, and P, have same number of sides} , is an
equivalence relation . What is the set of all elements in A related to the

right angle triangle T with sides 3,4 and 5 ?

o Watch Video Solution

27. 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 liney = 2x + 4.
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https://dl.doubtnut.com/l/_M5JC6DPgb9fg
https://dl.doubtnut.com/l/_MhEh3pBIxLjZ
https://dl.doubtnut.com/l/_6Dq5NKPdk3vm
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28. Let R be the relation in the set {(1,2,3,4} given by
R={(1,2),(22),(1,1)(44),(13),(3,3),(32} Choose the
correct answer.

A. R is reflexive and symmetric but not transitive .

B. R is reflexive and transitive but not symmetric.

C. R is symmetric and transitive but not reflexive.

D. R is an equivalence relation.
Answer: B

o Watch Video Solution

29. Let R be the relation on the set N given by

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

A (2,4) €R


https://dl.doubtnut.com/l/_6Dq5NKPdk3vm
https://dl.doubtnut.com/l/_GEnNxyhdwNVM
https://dl.doubtnut.com/l/_LSjTfzlnge7j

Answer: C

° Watch Video Solution

1
1. Show that the function f: R — R, defined by f(z) = . is one - one

and onto , where R is the set of all non - zero real number . is the result

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

° Watch Video Solution

2. Check the injectiveity and surjectivity of the following functions :

f:N — N given by f(z) = z?


https://dl.doubtnut.com/l/_LSjTfzlnge7j
https://dl.doubtnut.com/l/_yZlSMRh8DKoZ
https://dl.doubtnut.com/l/_Wzo8BqEqTqYD

° Watch Video Solution

3. Check the injectiveity and surjectivity of the following functions :

f:Z — Z given by f(z) = z*

° Watch Video Solution

4. Check the injectiveity and surjectivity of the following functions :

f:R — Rgivenby f(z) = z*

° Watch Video Solution

5. Check the injectiveity and surjectivity of the following functions :

f:N — N given by f(z) = «3

° Watch Video Solution



https://dl.doubtnut.com/l/_Wzo8BqEqTqYD
https://dl.doubtnut.com/l/_9AdPp9wipeQN
https://dl.doubtnut.com/l/_FOUrIGiOy4y9
https://dl.doubtnut.com/l/_fhn5BcRfx8PA

6. Check the injectiveity and surjectivity of the following functions :

f:Z — Z given by f(z) = «3

° Watch Video Solution

7. 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.

° Watch Video Solution

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

x is negative.

° Watch Video Solution



https://dl.doubtnut.com/l/_IG0QJzsd2MPJ
https://dl.doubtnut.com/l/_rCoMAKuBmKtG
https://dl.doubtnut.com/l/_sivQLrTmjhNm

9. Show that the Signum Function f:R — R given by

1 if >0
flz) =<0 if = 0 is neither one - one nor onto.
-1 if <0

° Watch Video Solution

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

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

° Watch Video Solution

11. In each of the following cases , state whether the function is one - one,

onto or bijective. Justify your answer.

f: R — R defined by f(x) =3 — 4x.

° Watch Video Solution



https://dl.doubtnut.com/l/_NeTSjxkNoi56
https://dl.doubtnut.com/l/_BJbvpzNIog5f
https://dl.doubtnut.com/l/_rt72BYO0oqIE

12.In each of the following cases , state whether the function is one - one

,onto or bijective. Justify your answer.

f:R — Rdefined by f(x) =1 + =

° Watch Video Solution

13. Let A and B be sets. Show that f: A x B — B x A such that f(a,b) =

(b,a) is bijecive function.

° Watch Video Solution

n+1 . .
> ifnis odd
for all

if nis even

4. Let : f: N — N be defined by f(n) = {

n
2

neN.

State whether the function f is bijective . Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_cV1LITR7UT3l
https://dl.doubtnut.com/l/_gZGONV6KawkA
https://dl.doubtnut.com/l/_8BZxwfq6IAyc

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

by, f(z) = (m —

3 ) is fone - one and onto ?

o Watch Video Solution

16.Let f: R — R be defined as f(z) = x* . Choose the correct answer.

A.fis one - one onto
B.fis many - one onto
C.fis one - one but not onto

D. fis neither one - one nor onto

Answer: D

° Watch Video Solution

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


https://dl.doubtnut.com/l/_SCOB6JH67jmz
https://dl.doubtnut.com/l/_NSJtzdK9o3hm
https://dl.doubtnut.com/l/_eIPdHlOzDzsy

A.fis one - one onto

B. fis many - one onto

C.fis one - one but not onto

D.fis neither one - one nor onto

Answer: A

o 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 g{(17 3)a (2a 3)7 (5> 1)} . Write down gof.

o Watch Video Solution

2. Let f, g and h be functions from R to R . Show that, (f +g) oh = foh +

goh


https://dl.doubtnut.com/l/_eIPdHlOzDzsy
https://dl.doubtnut.com/l/_Ns9wDWlcH1XQ
https://dl.doubtnut.com/l/_2MOUyRSDasuk

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

° Watch Video Solution

3.Find gof and fog , if

f(z) = |z| and g(z) = |5z — 2|.

° Watch Video Solution

4.Find gof and fog , if

W=

f(z) = 82° and g(z) = =

° Watch Video Solution

4 2 2
5.If f(z) = fii—i_i’ x # 3 , show that fof (x) = x, for all z # 3 . What

is the inverse of f ?

° Watch Video Solution



https://dl.doubtnut.com/l/_2MOUyRSDasuk
https://dl.doubtnut.com/l/_RvGYSfR14paq
https://dl.doubtnut.com/l/_6gZy8EGy4uFU
https://dl.doubtnut.com/l/_FpXD8jcmBv7u
https://dl.doubtnut.com/l/_PjiicoHYdLza

6. State with reason whether following functions have inverse :

F:{1,2, 3,4} — {10} with £: {(1, 10), (2, 10), (3, 10), (4, 10)}

° Watch Video Solution

7. State with reason whether following functions have inverse :

g:{5,6,7,8} — {1, 2, 3, 4} with g: {(5, 4), (6, 3), (7,4), (8,2)}

° Watch Video Solution

8. State with reason whether following functions have inverse :

h:{2,3,4,5} — {7,9, 11,13} with R{(2, 7), (3, 9), (4, 11), (5, 13)}

° Watch Video Solution

is one - one . Find the

9.Show that f: [-1,]] — R, given by f(z) = . i 5

inverse of the function f:[ — 1,1] — Rangef.


https://dl.doubtnut.com/l/_PjiicoHYdLza
https://dl.doubtnut.com/l/_mkbXbBJU3Cug
https://dl.doubtnut.com/l/_qBbb5TNQNW03
https://dl.doubtnut.com/l/_QCfAS4L1TIiq

(Hint: For y € Range f,y = f(z) = . :}_ 5" for some x in [-1]] , ie,
2y
T = Ty ).

° Watch Video Solution

10. Consider f: R — R given by f(x) = 4x +3. Show that f is invertible. Find

inverse of f.

° Watch Video Solution

11. Consider f: R™ — [4, c0] given by f(z) = x? + 4 show that f is f
invertible with the inverse f ! of given by f “'(y) = /y — 4 where R

is set of all non - negative real numbers .

° Watch Video Solution

12. Consider f: R, — [ — 5, 00) given by f(x) = 9z? + 6z — 5. Show that

m1>

f is invertible with f_l(y) = ( 3


https://dl.doubtnut.com/l/_QCfAS4L1TIiq
https://dl.doubtnut.com/l/_hpAtxForq3ce
https://dl.doubtnut.com/l/_6yGez0SFEGNJ
https://dl.doubtnut.com/l/_mN6ch3ZQvHFI

° Watch Video Solution

13. Let f: X — Y be an invertible function . Show that f has unique
inverse .

(Hint : Suppose g¢; and g, are two inverse of f. Then for all

y €Y, (fog)(y) = Iy(y) = (fogz)(y). Use one - one ness of f).

° Watch Video Solution

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

{1 and show that (f_l) o f

° Watch Video Solution

15.Let f: X — Y be an invertible function . Show that the inverse of f !

isf.ie, (f_l)_l =f.

° Watch Video Solution



https://dl.doubtnut.com/l/_mN6ch3ZQvHFI
https://dl.doubtnut.com/l/_pCRejyD07wFb
https://dl.doubtnut.com/l/_IAME2g1y90Rs
https://dl.doubtnut.com/l/_1VaA8ckfEjJ0

1
16.1f f: R — Rbegiven by f(z) = (3 — 2°)7 then fof (x) is

Answer: C

o Watch Video Solution

4 4
17.Let f: R — { - §} — R be a function defined as f(z) = ™ i 1

4
The inverse of f is the map g : Range f — R — { — E} given by

3y

4y

4y
Cg(y) =



https://dl.doubtnut.com/l/_1VaA8ckfEjJ0
https://dl.doubtnut.com/l/_A3ZIs2Nuaytl
https://dl.doubtnut.com/l/_QdN0zcDZacFT

Answer: B

° Watch Video Solution

18. Determine whether or not each of the definition of * given below
gives a binary operation. In the even that * is not a binary operation ,
give justification for this .

On Z* ,define * bya * b=a —b

° Watch Video Solution

19. Determine whether or not each of the definition of * given below
gives a binary operation. In the even that * is not a binary operation ,
give justification for this .

On Z* ,define * bya * b= ab

° Watch Video Solution



https://dl.doubtnut.com/l/_QdN0zcDZacFT
https://dl.doubtnut.com/l/_0nvz3npYmmpV
https://dl.doubtnut.com/l/_nn83v4BkItdl

20. Determine whether or not each of the definition of * given below
gives a binary operation. In the even that * is not a binary operation ,
give justification for this .

On R,define x bya * b = ab?

o Watch Video Solution

21. Determine whether or not each of the definition of * given below
gives a binary operation. In the even that * is not a binary operation ,
give justification for this .

On Z" ,define *x bya * b= |a — b

o Watch Video Solution

22. Determine whether or not each of the definition of * given below

gives a binary operation. In the even that * is not a binary operation ,


https://dl.doubtnut.com/l/_nn83v4BkItdl
https://dl.doubtnut.com/l/_6eqZrmj5XH4q
https://dl.doubtnut.com/l/_N6A6OUidMbNf
https://dl.doubtnut.com/l/_Lb3TaNRlRk8i

give justification for this .

On Z* ,define * bya * b=a

o Watch Video Solution

23. For each opertion x* difined below, determine whether * isw binary,
commutative or associative.

() OnZ,definea*xb=a — b

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

(iii) On Q,definea x b = %b

(ivyon Z*, definea x b = 2%

(vyOn Z*, definea xb = ab

a
b+1

(vijon R — { — 1}, definea * b =

o Watch Video Solution

24. For each opertion * difined below, determine whether * isw binary,

commutative or associative.


https://dl.doubtnut.com/l/_Lb3TaNRlRk8i
https://dl.doubtnut.com/l/_lJZNjkDXsiDo
https://dl.doubtnut.com/l/_LyIN7J1UfG65

(lOnZ,definea*xb=a—>b

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

(iii) On Q,definea x b = %b

(ivyon Z*, definea x b = 2%

(vyOn Z*, definea xb = a®

a

i)on R — { — 1}, defi b=
(vi) On { — 1}, define a * P

o Watch Video Solution

25. For each opertion * difined below, determine whether * isw binary,
commutative or associative.
() OnZ,definea*xb=a— >

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

(iii) On Q,definea x b = %b

(ivyon Z*, definea x b = 2%

(vVyOn Z*, definea xb = a°

a
b+1

(vijon R — { — 1}, definea x b =

° Watch Video Solution



https://dl.doubtnut.com/l/_LyIN7J1UfG65
https://dl.doubtnut.com/l/_o83IGQvg4HQe

26. For each opertion x* difined below, determine whether * isw binary,
commutative or associative.
(i) On Z,definea xb=a — b

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

(iii) On Q,definea x b = %b

(ivyon Z*, definea * b = 2%

(vyon Z+, definea * b = a®

a

i)on R — { — 1}, defi b=
(vi) On { — 1}, define a * —

° Watch Video Solution

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

On Z* ,define a*b = ab

° Watch Video Solution



https://dl.doubtnut.com/l/_EKlAi94PGD0l
https://dl.doubtnut.com/l/_FqTptEDrov5j

28. For each opertion x* difined below, determine whether * isw binary,
commutative or associative.
(i)On Z,definea*b=a — b

(ii) On Q,definea xb = ab + 1

(iii) On Q, definea x b = %b

(ivyon Z+, definea * b = 2%

(vyon Z*, definea * b = a®

a

i)on R — { — 1}, defi b=
(vi) On { — 1}, define a * P

° Watch Video Solution

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

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

° Watch Video Solution



https://dl.doubtnut.com/l/_b3T0U6HIdi4N
https://dl.doubtnut.com/l/_44qO8YAYrRpj
https://dl.doubtnut.com/l/_oEY1p7YMnCUb

1. Consider a binary operation * 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: use the following table )

o Watch Video Solution



https://dl.doubtnut.com/l/_oEY1p7YMnCUb

2.Let * be the binary operation on the set {1,2,3,4,5} defined a*b = H.CF
of a and b Is the operation * same as the operation * defined in

Exercise 4 above ? Justify your answer .

° Watch Video Solution

3. Let * be the binary operation on N given by a * b = LC.M. of a and b.
Find

5*7, 20*16

° Watch Video Solution

4. Let * be the binary operation on N given by a * b = LC.M. of a and b.
Find

Is *x commutative ?

° Watch Video Solution



https://dl.doubtnut.com/l/_5CYHkH9tT9eF
https://dl.doubtnut.com/l/_PYki3bZj7TDH
https://dl.doubtnut.com/l/_qV6ioyCNbfsy
https://dl.doubtnut.com/l/_UFXmMAicXXNe

5.Let * be the binary operation on N given by a * b = LC.M. of a and b.
Find

Is % associative ?

° Watch Video Solution

6. Let * be the binary operation on N given by a * b = LC.M. of a and b.
Find

Find the identity of * in N.

° Watch Video Solution

7. Let * be the binary operation on N given by a * b = LC.M. of a and b.
Find

Which elements of N are invertible for the operation * ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UFXmMAicXXNe
https://dl.doubtnut.com/l/_umdd0iPj1GTN
https://dl.doubtnut.com/l/_EjMSqxxcwtdy

8.1s * defined on the set {1, 2, 3,4, 5} by a*b = LC.M. of a and b a binary

operation ? Justify your answer.

° Watch Video Solution

9.Let * be the binary operation on N defined by a*b=H.CFofaandb .lIs
* commutative ? Is * associative ? Does there exist identity for this

binary operation on N ?

° Watch Video Solution

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

a*b=a—->

Find which of the binary operations are commutative and which are

associative.

° Watch Video Solution



https://dl.doubtnut.com/l/_FybCwqkBpcFY
https://dl.doubtnut.com/l/_hhzELP3v1zvY
https://dl.doubtnut.com/l/_H9zd33RBQaZz

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

a*b = a® + b’

Find which of the binary operations are commutative and which are

associative.

° Watch Video Solution

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

a*b =a + ab

Find which of the binary operations are commutative and which are

associative.

° Watch Video Solution

13. Let * be a binary operation on the set Q of rational numbers as

follows :


https://dl.doubtnut.com/l/_9qqpuPIKLRaB
https://dl.doubtnut.com/l/_Nwee6pTKlD89
https://dl.doubtnut.com/l/_bdfyCjEyHeoc

a*b = (a — b)?
Find which of the binary operations are commutative and which are

associative.

° Watch Video Solution

14. Let * be a binary operation on the set Q of rational numbers as

follows :

ab
4

Find which of the binary operations are commutative and which are

a*b =

associative.

° Watch Video Solution

15. Let * be a binary operation on the set Q of rational numbers as

follows :

a*b = ab?


https://dl.doubtnut.com/l/_bdfyCjEyHeoc
https://dl.doubtnut.com/l/_pujbxEUNcKQX
https://dl.doubtnut.com/l/_1zYBw2UXJNBu

Find which of the binary operations are commutative and which are

associative.

° Watch Video Solution

16. Find which of the operations given above has identity.

a*b=a —b

° Watch Video Solution

17. Find which of the operations given above has identity.

a*b = a® + b’

° Watch Video Solution

18. For which values of p does the pair of equations given below has

unique solution ?


https://dl.doubtnut.com/l/_1zYBw2UXJNBu
https://dl.doubtnut.com/l/_d7ncOTBCtjx3
https://dl.doubtnut.com/l/_PdrRzOG1UjwD
https://dl.doubtnut.com/l/_YA4yZuaejK1F

dr +py+8=0

2z +2y+2=0

° Watch Video Solution

19. Find which of the operations given above has identity.

a*b = (a — b)?

° Watch Video Solution

20. Find which of the operations given above has identity.

ab
4

a*b =

° Watch Video Solution

21. Find which of the operations given above has identity.

a*b = ab?

° Watch Video Solution



https://dl.doubtnut.com/l/_YA4yZuaejK1F
https://dl.doubtnut.com/l/_1VUVR3q2VXXW
https://dl.doubtnut.com/l/_xteBg3UgOiez
https://dl.doubtnut.com/l/_XNAThb5UBoSK

22. L A= N Xx N and * be the binary operation on A defined by
(a,b)*(c,d) = (a +c¢,b+d) Show that =* is commutative and

associative . Find the identity element for * on A, if any.

° Watch Video Solution

23. State whether the following statements are true or false . Justify .

For an arbitrary binary operation * onasetN,a*a = aVa € N.

° Watch Video Solution

24. State whether the following statements are true or false . Justify .

If * is commutative binary operation on N, then a*(b*c) = (c*b)*a.

° Watch Video Solution



https://dl.doubtnut.com/l/_XNAThb5UBoSK
https://dl.doubtnut.com/l/_aGbYlwhLBZn0
https://dl.doubtnut.com/l/_s93uCBVd1x7l
https://dl.doubtnut.com/l/_wAiADcVTNzzc

25. Consider a binary operation % on N defined as a*b = a® + b°.
Choose the correct answer.
A.Is x both associative and commutative ?

B.Is * commutative but not associative ?

*

C.Is * associative but not commutative ?

D.ls neither commutative nor associative ?

*

Answer: B

o Watch Video Solution

Miscellaneous Exercise 1

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

g: R — Rsuch that gof=fog =1,

o Watch Video Solution



https://dl.doubtnut.com/l/_zZ8x45X8WoOi
https://dl.doubtnut.com/l/_psaEJqekoRzo

2.Let f: W — W be defined as f(n) =n -1, if nis odd and f(n) =n + 1,if n
even. Show that f is invertible. Find the inverse of f. Here, W is the set all

whole numbers.

° Watch Video Solution

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

° Watch Video Solution

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

x
1+ |z|

f(z) =

, € Ris one one and onto function.

° Watch Video Solution

5.Show that the function f: R — R given by f(x) = z* is injective.

° Watch Video Solution



https://dl.doubtnut.com/l/_FNTFvNlmxQHz
https://dl.doubtnut.com/l/_nXzv2VHeCZau
https://dl.doubtnut.com/l/_AKXg7fO8dP1l
https://dl.doubtnut.com/l/_tvQhUwxw6rKQ

6. Give examples of two functions f: N — Z and g: Z — Z such that
gof is injective but g is not injective.

(Hint : Consider f(x) = x and g(x) = |x| ) .

° Watch Video Solution

7. Give examples of two function f: N — N and g: N — N such that
gof is onto but f is not onto. (Hint: Consider f(x) = x+1 " and "g(x) = {x-1 if

x>1 1if x=1.

° 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 A C B . Is R an equivalence relation on P(X) ? Justify your

answer.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_tvQhUwxw6rKQ
https://dl.doubtnut.com/l/_3cHkmIwWlJOV
https://dl.doubtnut.com/l/_nRCJetdDlUev
https://dl.doubtnut.com/l/_egkVyQzOdorB

9. Given a non - empty set, X , consider the binary operation
* : P(X) x P(X) - P(X) given by Ax B=ANDB, VA, B in P(X),
where P(X) is the power set X. Show that X is the identity element for this
operation and X is the only invertible element in P(X) with respect to the

operation * .

° Watch Video Solution

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

° Watch Video Solution

M. Let S ={ab,c} and T ={1,23} . Find F 1! of the following functions F

fromSto T, if it exists .

F ={(a,3), (b,2), (¢, 1)}

° Watch Video Solution



https://dl.doubtnut.com/l/_egkVyQzOdorB
https://dl.doubtnut.com/l/_QivykryC3oGS
https://dl.doubtnut.com/l/_jQywNZxENwW0
https://dl.doubtnut.com/l/_WfvtvPYG0wxU

12. Let S = {a,b,c} and T = {1,2,3} . Find F 1! of the following functions F

fromSto T, if it exists .

F ={(a,2), (b,1), (¢, 1)}

o Watch Video Solution

13. Consider the binary operations * R X R —+ R and o:R X R —+ R
defined as a xbla —b| and aob =a, Va,b € R. Show that * is
commutative but not associative , o is associative but not commutative.
Further, show that Va,b,c € R,a * (boc) = (a xb)o(a x¢) . [If it is so
, we say that the operation * distributes over the operation o] . Does o

distribute over * ? Justify your answer.

o View Text Solution

14. Given a non - empty set X, let * : P(X) x P(X) — P(X) be defined

as AxB=(A—-B)U(B—A), VA, B € P(X). Show that the empty


https://dl.doubtnut.com/l/_WfvtvPYG0wxU
https://dl.doubtnut.com/l/_bTbo1rlwJ9Dd
https://dl.doubtnut.com/l/_dY6FmHWkCIU6
https://dl.doubtnut.com/l/_ST8scFL9o1r4

set ¢ is the identity for the operation * and all the elements A of P(X)
are invertible with At = A. (Hint

(A—¢)U(¢p—A)=aand (A-—A)U(A—-A)=A%xA=9)

o View Text Solution

15. Define a binary operation * on the set {0,1,2,3,4,5} as

b if b<6
a*xb= { @t Hoast Show that zero is the identity for

a+b—6, If a+b>6

this operation and each element a # 0 of the set is invertible with 6 - a

being the inverse of a.

o Watch Video Solution

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

f(z) =2* —z,z € R and g(z) = 2

1
m—E’—l,xER.Arefandg

equal ? Justify your answer.


https://dl.doubtnut.com/l/_ST8scFL9o1r4
https://dl.doubtnut.com/l/_J7hGuWkxa10a
https://dl.doubtnut.com/l/_eD2NOax7c2tr

(Hint : One may note that two functions f: A — B and ¢g: A — B such

that f (a) =g(a) Aa € A, are called equal functions).

° Watch Video Solution

17. Let A = {1,2,3}. Then number of relations containing (1,2) and (1,3) which

are reflexive and symmetric but not transitive is

A1l
B.2
C.3

D.4

Answer: A

o Watch Video Solution

18. Let A = {1,2,3}. Then number of equivalence relations containing (1,2) is


https://dl.doubtnut.com/l/_eD2NOax7c2tr
https://dl.doubtnut.com/l/_qsufDCQPvVFP
https://dl.doubtnut.com/l/_oQkqomUpHlVY

A1l

B.2

C.3

D.4

Answer: B

o Watch Video Solution

19. Let f:R— R be the Signum Function defined as

1 x>0
f(zx) =¢0 x =0 and g: R — R be the Greatest Integer Function
-1 <0

given by g(x) = [x] , where [x] is greatest integer less than or equal to x.

Then , does fog and gof coincide in (0,1] ?

A. Yes

B. No

C. Nothing can be said


https://dl.doubtnut.com/l/_oQkqomUpHlVY
https://dl.doubtnut.com/l/_RBJmmazqOWaV

D. Composite function does not exists

Answer: B

° Watch Video Solution

20. Number of binary operations on the set {a,b} are

A.10

B.16

C.20

D.8

Answer: B

o Watch Video Solution

Practice Work


https://dl.doubtnut.com/l/_RBJmmazqOWaV
https://dl.doubtnut.com/l/_xDzlL8KMgpwA
https://dl.doubtnut.com/l/_DnmCmE2f2HsK

1. The relation R defined in the set of real number R is as follow :
R{(z,y):z — y + 4/2is an irrational number}

Is R transitive relation ?

o Watch Video Solution

2. Let R be relation defined on the set of natural number N as follows :
R ={(z,y):z € N,y € N, 2z + y = 41} . Find the domian and range
of the relation R . Also verify whether R is reflexive, symmetric and

transitive.

o Watch Video Solution

3. A={(1,2,3,...... 10} The relation R defined in the set A as R

= {(z,y):y = 2z} .Show that R is not an equivalence relation.

o Watch Video Solution



https://dl.doubtnut.com/l/_DnmCmE2f2HsK
https://dl.doubtnut.com/l/_nu06jdDqmR1a
https://dl.doubtnut.com/l/_RIG7aHdprCol

4.The relation R difined the set Zas R = {(z,y): ¢ — y € Z} show that

R is an equivalence relation.

° Watch Video Solution

5.Show that the relation R defined by (a, b)R(¢,d) = a+d = b+ con

the set NV x N is an equivalence relation.

° Watch Video Solution

6.R is relation in N x N as (a,b) R (c,d) < ad = be. Show that R is an

equivalence relation.

° Watch Video Solution

7.The relation R defined in the set N of natural number as Vn, min N if

on division by 5 each of the integers n and m leaves the remainder less


https://dl.doubtnut.com/l/_aOVXfP1moUm9
https://dl.doubtnut.com/l/_TBE56jjoE19g
https://dl.doubtnut.com/l/_HfuN2Q3gc8bq
https://dl.doubtnut.com/l/_gil4buFC3NYg

than 5. Show that R is equivalence relation. Also obtain the pairwise

disjoint subset determined by R.

° Watch Video Solution

8. Find the domain and range of the following function :

fiR—= R, f(z) = — |z

° Watch Video Solution

9. Find the domain and range of the following function :

z?2 —1

x—1"

f:R— R, f(z) =

x #1

o Watch Video Solution

10. Find the domain and range of the following function :

f:R%R,f(m):;wz,x;é +1

1 —

o Watch Video Solution



https://dl.doubtnut.com/l/_gil4buFC3NYg
https://dl.doubtnut.com/l/_qGBO0EOlfIlG
https://dl.doubtnut.com/l/_m3Fz5aTuyEue
https://dl.doubtnut.com/l/_RNa2dOna4P8r

11. Find the domain and range of the following function :

f:R = R, f(z) = /9 — 2*

° Watch Video Solution

12. Find the domain and range of the following function :

2
r — 2

f:R— R, f(z) =

° Watch Video Solution

12 ) >1
13. f:R%R,f(m)z{xfI z<1 then

70, 1( - 5 ) 5 1-5).

find

° Watch Video Solution



https://dl.doubtnut.com/l/_RNa2dOna4P8r
https://dl.doubtnut.com/l/_RDf5dq6aHGkX
https://dl.doubtnut.com/l/_hkAeWmP60192
https://dl.doubtnut.com/l/_q2Kg74uF6QNB

14. Check the injectivity and surjectivity of the following functions .

f:R— R, f(z)=x>+7

° Watch Video Solution

15. Check the injectivity and surjectivity of the following functions .

f:R — R, f(z) =

° Watch Video Solution

16. Check the injectivity and surjectivity of the following functions .

f:R = R, f(z) = z* — 2

° Watch Video Solution

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

x
1+ |z|

f(z) =

, € Ris one one and onto function.



https://dl.doubtnut.com/l/_LtkUWKQKWOiC
https://dl.doubtnut.com/l/_ZHAIUIaaFAg9
https://dl.doubtnut.com/l/_L5DlJvyOYsE5
https://dl.doubtnut.com/l/_F42WVJZa9qJv

| Y Watch Video Solution

(n+2) if n is even

18.f:Z—>Z,f(n):{(2n+1) if n is odd

State whether the function fis one - one and onto .

° Watch Video Solution

19.f: N x N — N, f((myn)) = m + n.Iff one one and onto ?

° Watch Video Solution

is not one one and onto

20. show that f:R — R, f(z) = ———
T

function.

° Watch Video Solution

21. f: R — R, f(x) = x* 4 1.Find the preimage of 17 and -3.

| - |


https://dl.doubtnut.com/l/_F42WVJZa9qJv
https://dl.doubtnut.com/l/_XOOq6L1pdJit
https://dl.doubtnut.com/l/_4LlpCooawIQ7
https://dl.doubtnut.com/l/_lJBKMaEJWnCC
https://dl.doubtnut.com/l/_y1CcfW4CGEWx

| @J Watch Video Solution J

2¢c T > 3
22.f:R — R, f(z) =< 22 1<z <3 then find f (-1) + f(2) + f(4) .
3r <1

o Watch Video Solution

23. 1s g=1{(1,1),(2,3),(3,5),(4,7)} a function, justify. If this is
described by the relation, g(z) = az + S, then what values should be

assignedtoa and 7

o Watch Video Solution

24. The functions f and g are defined as follow

F=1(1,2),(3,5),(4 1)} and g=1{(2,3),(5,1),(1,3)} . Find the

range of f and g . Also find the composition function fog and gof.

o Watch Video Solution



https://dl.doubtnut.com/l/_y1CcfW4CGEWx
https://dl.doubtnut.com/l/_Utw2zAbJWPMD
https://dl.doubtnut.com/l/_e17Mgp7We6qY
https://dl.doubtnut.com/l/_wXM0vRLTd5Hh
https://dl.doubtnut.com/l/_oPUvj0OY4cyw

25. For functions f: A — B and g: B — A, gof = I, . Prove that f is

one one and g onto functions .

o Watch Video Solution

T

26. f:R —~ R, f(z) =2 +2and g:R — R, g(z) = 7 then find

fog and gof.

o Watch Video Solution

27.f:N — R, f(z) = 42* + 12z + 5. Show that f: N — R is invertible

function . Find the inverse of f.

o Watch Video Solution

28. f and g are real valued function

f(z) =2> +z+ 7,2z € R and g(z) = 5z — 3,z € R . Find fog and


https://dl.doubtnut.com/l/_oPUvj0OY4cyw
https://dl.doubtnut.com/l/_ZIyt81Fi1xJ1
https://dl.doubtnut.com/l/_hgAPPnF6NniA
https://dl.doubtnut.com/l/_7mCfO3YRo2Wy

gof. Also find ( fog)(2) and (gof)(1).

° Watch Video Solution

29.If f is greatest integer function and g is a modulus functions the find .

(gof) < - %) — (fog) ( - %) :

° Watch Video Solution

30.f:R — R, f(z) = ——~—, Yz € R.Then find (fofof) (x).
14 2

° Watch Video Solution

3. f:Z— Zand g:Z— Z. Defined as f(n)=3n and

%, If n is a multiple of 3
g(n) = Vn € Z Then show that

0, Ifnisnotamultipleof3

gof = I, but fog # I,

° Watch Video Solution



https://dl.doubtnut.com/l/_7mCfO3YRo2Wy
https://dl.doubtnut.com/l/_1uzDkFnYSgCg
https://dl.doubtnut.com/l/_MckJ5ICzE5KL
https://dl.doubtnut.com/l/_mjJjtakQzCB5

32. f: R — R be defined by f(z) = % + 3,9: R — R be defined by g(x)

=2x — K. If fog = gof then find the value of K.

° Watch Video Solution

33.f: Z — Z and g: Z — Z are defined as follow:

n+2 n even 2n neven
f(n) = {277,— 1 nodd ,9(n) = { n;1 1 odd Find fog and gof.

° Watch Video Solution

34. x is a binary operation on the set Q.

_ 2a+b

a*b then find 2*3.

° Watch Video Solution



https://dl.doubtnut.com/l/_mjJjtakQzCB5
https://dl.doubtnut.com/l/_Cn8wVMbALTV3
https://dl.doubtnut.com/l/_6stuMvfRmUp0
https://dl.doubtnut.com/l/_VJe29tt0A4gL

35. x is a binary operation on the set Q.

1
a*b = a + 12b + abthen find 2*5

° Watch Video Solution

36. * is a binary operation on the set Q.

* _2 E l*i
a*b = 5 + 3thenﬁnd 5 &

° Watch Video Solution

37. * is a binary operation o Z If z*y = z? + y%® + zy then find

[(1*2) + (0%3)]"

° Watch Video Solution

38. % be a binary operation on R defined by

a0 b
a*b = 4—|—7,a,b€R.


https://dl.doubtnut.com/l/_z3urTQGUZvm1
https://dl.doubtnut.com/l/_QFOxzlVlPoxj
https://dl.doubtnut.com/l/_GLJrR67TaTAL
https://dl.doubtnut.com/l/_5jmHybi5Huea

Show that * is not commutative and associative.

° Watch Video Solution

39. Show that addition and multiplication are associative binary

operation on R. But subtraction and division is not associative on R.

° Watch Video Solution

40. Find the identity element , if it exists for the following operation . Also

find the inverse if it exists.

On R defined a*b = \/a® — b%, |a| > |b).

° Watch Video Solution

41. Find the identity element , if it exists for the following operation . Also
find the inverse if it exists.

On Z defined a*b = a + b — 2.



https://dl.doubtnut.com/l/_5jmHybi5Huea
https://dl.doubtnut.com/l/_eOmlNmvKHwIZ
https://dl.doubtnut.com/l/_2wSHmPOqDYE8
https://dl.doubtnut.com/l/_AHkRipBSwtTE

| ° Watch Video Solution

42.Find the identity element , if it exists for the following operation . Also
find the inverse if it exists.

On R -{1} defined a*b = a + b — ab.

° Watch Video Solution

43.Find the identity element , if it exists for the following operation . Also

find the inverse if it exists.

ab

On Q {0} defined a*b = 5 -

° Watch Video Solution

44.Find the identity element , if it exists for the following operation . Also
find the inverse if it exists.

On Q - {-1} defined a*b = a + b + ab.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_AHkRipBSwtTE
https://dl.doubtnut.com/l/_2I03lux8YW1b
https://dl.doubtnut.com/l/_rUdGucaBdWW8
https://dl.doubtnut.com/l/_Mfjy4ewtaTeB

45. Find the identity element , if it exists for the following operation . Also
find the inverse if it exists.

On P(X) defined A*B = A N B,where X # ¢.

° Watch Video Solution

46. Find the identity element , if it exists for the following operation . Also
find the inverse if it exists.

On P(X) defined A*B = A U B,where X # ¢.

° Watch Video Solution

47.0n R - {-1}, a binary operation * defined by a*b = a + b + ab then

find a L.

° Watch Video Solution



https://dl.doubtnut.com/l/_Mfjy4ewtaTeB
https://dl.doubtnut.com/l/_4ty8WiB50Ang
https://dl.doubtnut.com/l/_lUXWuzF6UeTU
https://dl.doubtnut.com/l/_8N5TQBIxR4yW
https://dl.doubtnut.com/l/_zrhJSddjk1mS

48. x be a binary operation on a set {0, 1, 2, 3, 4} defined by

a+b if a+b<6
axb= .
a+b—6 if at+b>6

Then find identity element of *.

o Watch Video Solution

49.0nZ * definedbya xb=a + b+ 1.Is * associative ? Find identity

element and inverse if it exists.

o Watch Video Solution

50. * be binary operation defined on a set Rby a xb = a + b — (ab)’.
Show that * is commutative, but it is not associative. Find the identity

element for *.

o Watch Video Solution



https://dl.doubtnut.com/l/_zrhJSddjk1mS
https://dl.doubtnut.com/l/_ZgV7GGdADJED
https://dl.doubtnut.com/l/_WXFFFBNKC62b

51. A binary operation * be defined on the set Rbya *b = a + b + ab.

Show that * is commutative, and it is also Associative.

° Watch Video Solution

52.Show that if f: A — B and g: B — C are onto, then gof: A — C'is

also onto.

° Watch Video Solution

53. Show that if f:A — B and g: B — C are one- one, then gof:

A — Cis also one-one.

° Watch Video Solution

54. f:R — R, f(z) = cosz and g: R — R, g(z) = 3z® then find the

composite functions gof and fog.

| e |


https://dl.doubtnut.com/l/_XbeD67P5xi6Y
https://dl.doubtnut.com/l/_tha4M8lVJZzz
https://dl.doubtnut.com/l/_VZp4hMNZHUjv
https://dl.doubtnut.com/l/_GByTzGovRkSs

| & Watch Video Solution

55. Check the injectivity and surjectivity of the following function .

f:R—>R,f(ac)={_2w+1 z >0

T z <0

° Watch Video Solution

56. Check the injectivity and surjectivity of the following function .

f:R—>R,f(a:):{2:2E+1 z20

T z <0

° Watch Video Solution

57. Check the injectivity and surjectivity of the following function .

f:RxR—{OHR,f(w,y)zg

o Watch Video Solution



https://dl.doubtnut.com/l/_GByTzGovRkSs
https://dl.doubtnut.com/l/_DeMEQcb0Xzdq
https://dl.doubtnut.com/l/_Lr8wZ3mbyo1c
https://dl.doubtnut.com/l/_Dhpqxfyva1jE

58. Check the injectivity and surjectivity of the following function .

fl=141 = [-11], f(z) = z[z|

° Watch Video Solution

59. Check the injectivity and surjectivity of the following function .

FiN = NU{0Y, f(n) =n+(—1)™

° Watch Video Solution

60. Check the injectivity and surjectivity of the following function .

f: N — {1} — N, f(n) = Greatest prime factor of n.

° Watch Video Solution

10* — 10” . 1 .
6. f:R— (—1,1), f(x) = ——— . If inverse of f* exists then
10" +107°

find it .



https://dl.doubtnut.com/l/_q9dOPV2Yz4Bu
https://dl.doubtnut.com/l/_68lxowKvpZvq
https://dl.doubtnut.com/l/_QdtgdE0Dn4wp
https://dl.doubtnut.com/l/_KbBn7CF1GgGY

| @ Watch Video Solution

62.f:R* U{0} - R" U{0}, f(z) = /.

g:R — R, g(x) = 2° — 1then find fog .

° Watch Video Solution

_ 4 + 3
" 6x —4

63.f:R — {;} — R, f(x) . Prove that (fof) (x) = x , what is

about f1?

° Watch Video Solution

64.A={1,2,3,4},B ={1,59,11,15,16}

f = {(17 5)’ (2a 9), (3’ 1)7 (4’ 5)7 (2’ 11)}
Is f a relation from Ato B ?

Give reason for your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_KbBn7CF1GgGY
https://dl.doubtnut.com/l/_hOFCKZkMnpX4
https://dl.doubtnut.com/l/_S7PGRqwKbY6P
https://dl.doubtnut.com/l/_15XPLkCy5ojz

65.A={1,2,3,4}, B ={1,5,9,11,15,16}
f = {(11 5)7 (2a 9)’ (3’ 1)7 (4’ 5)7 (21 11)}
Is f a function from Ato B ?

Give reason for your answer.

° Watch Video Solution

66. Let f be the subset of Z x Z defined by f = {(ab,a + b):a,b € Z}.

Is f a function from Z to Z? Justify your answer.

° Watch Video Solution

Textbook Based Mcqs

1.If a set A has m elements and a set B has n elements then the number

of relation fromato B is ...

A 2mtn


https://dl.doubtnut.com/l/_wVVyNGnA5q9A
https://dl.doubtnut.com/l/_4FnEIQxi8Y7m
https://dl.doubtnut.com/l/_O8cCbi3xzMpS

B.2™"

Cm+n

Answer: B

° Watch Video Solution

2. A relation R on a finite set having n elements is reflexive. If R has m

pairs then ...

o
3
IA
3

Cm=mn

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_O8cCbi3xzMpS
https://dl.doubtnut.com/l/_ABpALJePyBdM

3. x and y are real numbers . If zRy < = — y + /5 is on irrational
number then Ris ........ Relation .

A. Reflexive

B. Symmetric

C. Transitive

D. None of these

Answer: A

o Watch Video Solution

4. A = {1234} . A relation R is A is given by

F =1{(2,2),(3,3),(4,4), (1,2)}. Then R is relation.

A. Reflexive

B. Symmetric


https://dl.doubtnut.com/l/_ABpALJePyBdM
https://dl.doubtnut.com/l/_rsznVd2JnJpv
https://dl.doubtnut.com/l/_I7vbsQM17tlN

C. Transitive

D. None of these

Answer: C

° Watch Video Solution

5.A relation R is form set Ato B, and a relation S is from set B to C. Then

relation SOR is from ........

A SetCto A

B.Set Ato C

C. Does not exist

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_I7vbsQM17tlN
https://dl.doubtnut.com/l/_sWtmuRP996Lp
https://dl.doubtnut.com/l/_Ayz9xSfIjTH6

6. Relation R = {(4, 5), (1, 4), (4, 6), (7,6), (3,7)} then R"'OR = ...

A{(1,1),(4,4),(7,4),(4,7),(7,7)}
B.{(1,1), (4,4),(4,7),(7,4),(7,7),(3,3)}

c.{(1,5),(1,6),(3,6)}

D. None of these

Answer: B

° Watch Video Solution

7.Which of the graphs is not a graph of functions ?


https://dl.doubtnut.com/l/_Ayz9xSfIjTH6
https://dl.doubtnut.com/l/_uJQrFmE2ymxe

Answer: B

o Watch Video Solution

8.1f f(1) =1, f(n+ 1) = 2f(n) + 1, n > 1then f(n) = ........

A2"+1

B.2"


https://dl.doubtnut.com/l/_uJQrFmE2ymxe
https://dl.doubtnut.com/l/_lcwlYAYwegkG

c2" -1

D.2" 1 1

Answer: C

o Watch Video Solution

9. A function y = f(z) satisfies the
1 , 1
flz+ =) =2+ —(z # 0) then f(x) = ......
X x2
A —xz?+2
B.z? — 2
cz?—-2,zcR—- {0}

D.z% — 2, |z| € [2, o0)

Answer: D

condition

° Watch Video Solution



https://dl.doubtnut.com/l/_lcwlYAYwegkG
https://dl.doubtnut.com/l/_HRaeTxz2622I
https://dl.doubtnut.com/l/_Gv87SfLMA4BS

Answer: C

° Watch Video Solution

11. For function f(z) = ar ,x # — liffof(x) =xthen a = ...
z+1
A2
B.—1
c 1
)


https://dl.doubtnut.com/l/_Gv87SfLMA4BS
https://dl.doubtnut.com/l/_e52lkby8dkwG

Answer: B

° Watch Video Solution

12. For real valued functions f and g, f(x) = 2sin (%) and g(z) = /.

Then fog(4) - gof (6) =

V3
D. —
2

Answer: C

° Watch Video Solution

13. The domain of the

f(z) = /b —da — x> + z*log(x + 4) is

real value function



https://dl.doubtnut.com/l/_e52lkby8dkwG
https://dl.doubtnut.com/l/_WMHY4TNK2CpQ
https://dl.doubtnut.com/l/_cm4exb55Kg94

A-5H<zx<1

B.—-5<4andn>1

C—-4<zx<1

D. 6

Answer: C

o Watch Video Solution

14. The domian of sin ! [log?, (%)] [

A.[1,9]
B.[— 1,9
C.[—91]

D.[—9, — 1]

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cm4exb55Kg94
https://dl.doubtnut.com/l/_4G5jzqgxmxBF

2
+x+ 2
15. Range of the function f(z) = rrere,

Answer: C

o Watch Video Solution

1
16.1fg(x) = 2®> + 2 — 2 and E(gof)(x) = 2z — 5z + 2 then f(X) =

A2x — 3
B.2z + 3

C2z2+3z+1



https://dl.doubtnut.com/l/_4G5jzqgxmxBF
https://dl.doubtnut.com/l/_SHbpIBEhf2UL
https://dl.doubtnut.com/l/_BpLTV5arR3IO

D.2z2 — 3z — 1

Answer: B

° Watch Video Solution

17.9(x) = 1+ /= and f(g(x)) = 3+ 2/ + z then f(x) = .....

A1+ 222
B.2 + 2
Cl+=x

D.2+x

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BpLTV5arR3IO
https://dl.doubtnut.com/l/_gbmsPXNLp2OA

18. If real function f(x) = (z +1)* and g(z) = z2 + 1 then (fog) (3) =
A. 121
B. 112
C.21n

D. 1M

Answer: A

° Watch Video Solution

19. f(z) =cot 'z:R" — (0,7) and g(z) = 2z — 2*>: R — R then

the range of f(g(x)) is ...


https://dl.doubtnut.com/l/_LuWeroIqwMlD
https://dl.doubtnut.com/l/_rzKbJEWeMLcY

>\

Answer: C

° Watch Video Solution

20.The domian of f is [-5,7] and g(x) = |2x+5| then the domian of (fog) (x)

Al 4,1]
B.[ - 5,1]
C.[—6,1]

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rzKbJEWeMLcY
https://dl.doubtnut.com/l/_U2KgiCODx6nh

21. Aset A has 3 elements and a set B has 4 elements . The number of one

one function defined from set AtoB is ........

A. 144

B.12

C. 24

D. 64

Answer: C

o Watch Video Solution

22.f:R - R, f(z) = (z — 1)(z — 2)(x — 3) thenfis ......

A. One - one but not onto.
B. Onto but not one - one
C.One - one and onto.

D. Neither one one nor onto.


https://dl.doubtnut.com/l/_NpARieTHhsZN
https://dl.doubtnut.com/l/_iTdqLq4kMJ4h

Answer: B

° Watch Video Solution

23.f:N — N, f(n) = (n+5)*,n € N, then the function fis ..

A. Neither one one nor onto
B. One one and onto
C.One one but not onto

D. Onto but not one one.

Answer: B

° Watch Video Solution

24. f:[0, 00) — [0, 00), f(z) = T 2 then the function fis ......

+x

A. One one and onto


https://dl.doubtnut.com/l/_iTdqLq4kMJ4h
https://dl.doubtnut.com/l/_OvNFWtZkQuLI
https://dl.doubtnut.com/l/_L3t1bopm0RK7

B. One one but not onto

C.Onto but not one one

D. Neither one one nor onto.

Answer: B

° Watch Video Solution

3 2
25. f(z) = % + 5 tazt b, V& € R. If (x) is one one function then

the minimum value of a is

Al
4

N

O
0| = N

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_L3t1bopm0RK7
https://dl.doubtnut.com/l/_XhG4vluVSswV

26. f(z) =x* — 22 —1,Vz € R, f:( — 00, 00] — [b, 00) is one one

and onto function then b = .............

C.O

D.1

Answer: B

° Watch Video Solution

T — I

— €

27. f(z) = pr— + 2. The inverse of f(x) is .......

T —2 3
A.loge(x_l)

z—1\?
B.loge<3 )
—x

1

C.loge<2fx>


https://dl.doubtnut.com/l/_XhG4vluVSswV
https://dl.doubtnut.com/l/_IqkriytSZDQI
https://dl.doubtnut.com/l/_sJELhIO3xqEZ

Answer: B

° Watch Video Solution

28. f:(2,4) — (1,3), f(z) =z — [%] , Where [] is a greatest integer

function then f ~(z) = ...

A. 2x
B T
.m+[2]

Czxz+1

D. does not exist

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_sJELhIO3xqEZ
https://dl.doubtnut.com/l/_b3WHoozg3P0Z

29. f:[2,00) — ¥, f(z) = > — 4z + 5 is a one and Onto function . If

y € [a, 00) then the value of ais ...

A.2

B.1

Answer: B

o Watch Video Solution

30.f:N > N, f(z) =2+ (—1)" "then f Yz) = .......

A. xy
Bz —1
Cz—(—1)°""1

D.z 4+ (— 1) !


https://dl.doubtnut.com/l/_qaw3YeHoXu6Z
https://dl.doubtnut.com/l/_0Vm9bVvkfktx

Answer: D

° Watch Video Solution

31.a > 1is a real number f(z) = log, z> , where z > 0 If f () is a

inverse of f(x) and b and c are real numbers then f (b + ¢) = .....

A fHb). £ (o)

B.f'(b) + f (o)
1

fo+)

D. None of these

Answer: A

° Watch Video Solution

32.f:R — R, f(z) = 2z + |cos z| then fis ....... function .


https://dl.doubtnut.com/l/_0Vm9bVvkfktx
https://dl.doubtnut.com/l/_2StwCXeeWHP4
https://dl.doubtnut.com/l/_UCrcSa9m5iqN

A. One one and onto

B. One one but not onto

C. Neither one one nor onto

D. Not one one but onto

Answer: A

o Watch Video Solution

33. The number of onto function from set {1, 2, 3,4} to {3,4, 7}is .....

A.18
B.36
C.64

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UCrcSa9m5iqN
https://dl.doubtnut.com/l/_BmLKHVqM3ghH

34. Match the Section (A) with the Section (B) properly.

Section (A) Section (B)
(D x) = sin(tan~! x) [(A)|f~'(0) = = log,(1 - x)

11
@) =1-2% |@)f7®=(5-2)2
X

| fix) = z'f{“ ol Fx) =
;il - x%

P ey o JOB2Y
@) fix)=(5- 222 | f1x) .

Al— A2—D,3— B,4—C

B.1—-C,2— A,3—~ D,4— B

c1—-A4,2—-C,3—-B,4—~ D

D.1-C,2—- B,3—~D,4— A

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_BmLKHVqM3ghH
https://dl.doubtnut.com/l/_BF6zQ6Wxu4bg
https://dl.doubtnut.com/l/_HhkGwg5qIKvK

35. f:[0,3] — [1,29], f(z) = 22> — 152 + 362 + 1 then f is ...
function.

A. One one and onto

B. One one but not onto

C. Neither one one nor onto

D. Not one one but onto

Answer: B

o Watch Video Solution

36. f(x,y) = ( max (z, y)) (min (2,9)) 5ng g(xy)= max (xy) - min (xy) then
3
f(g( -1, - 5),9( —4, — 1.75)) = eeeeenes
A.0.5

B.—0.5

C.1


https://dl.doubtnut.com/l/_HhkGwg5qIKvK
https://dl.doubtnut.com/l/_qUoszIieXTLG

D.1.5

Answer: D

° Watch Video Solution

37. Let A={1,2,3}. Then number of equivalence relations containing (1,2) is

Al
B.2
C.3

D.8

Answer: B

° Watch Video Solution

38.SisdefinedinZby (z,y) € S< |z —y| < 1. Sis



https://dl.doubtnut.com/l/_qUoszIieXTLG
https://dl.doubtnut.com/l/_I1nerad9BLUt
https://dl.doubtnut.com/l/_8GiYPq8VczQF

A. Reflexive and transitive but not symmetric.

B. Reflexive and symmetric but not transitive.

C. symmetric and transitive but not reflexive.

D. an equivalence relation

Answer: B

o Watch Video Solution

39.1f Sis defined on Rby (xy) € R < xy > 0.ThenSis ...

A. an equivalence relation

B. reflexive only

C. symmetric only

D. transitive only

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8GiYPq8VczQF
https://dl.doubtnut.com/l/_xX6aPVudnilb

40. Which of the following defined on Z is not an equivalence relation ?

Alz,yyeSez>y
B.(z,y) e Sez=y
C.(z,y) € S <> x — yis amultiple of 3

D. (z,y) € Sif|x-y| is even

Answer: A

o Watch Video Solution

41.ifaxb= %b on Q" then the inverse of a(a # 0) for * is .....

>

@
Q|l~ 2|l o|w

N


https://dl.doubtnut.com/l/_xX6aPVudnilb
https://dl.doubtnut.com/l/_kvXfS0x37d98
https://dl.doubtnut.com/l/_tyNxd9s2A1RX

SEEN)

Answer: B

° Watch Video Solution

Answer: B

o Watch Video Solution

43.Ifa*b=a+bonR-{1},thena 'is ...


https://dl.doubtnut.com/l/_tyNxd9s2A1RX
https://dl.doubtnut.com/l/_l2gGjlGJSJd7
https://dl.doubtnut.com/l/_akgHbgPfVyyR

Answer: C

o Watch Video Solution

44.Fora xb = a + b+ 10 on Z, the identity element is

A.O

Cc.—10

D.1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_akgHbgPfVyyR
https://dl.doubtnut.com/l/_nFUuIkDNqO8d

45.f:R — {¢} — R — {1}, f(=) = z:zg,p;&q,thenfis .........

A.one -one and onto .

B. many - one and not onto .

C.one - one and not onto .

D. many - one and onto .

Answer: A

o Watch Video Solution

46. Check the injectivity and surjectivity of the following function .
f:[_lal] — [_1a1]’f($) :ZB|ZE|

A.one -one and onto .

B. many - one and onto .

C. many - one and not onto .


https://dl.doubtnut.com/l/_nFUuIkDNqO8d
https://dl.doubtnut.com/l/_YjPoLLkA7avt
https://dl.doubtnut.com/l/_k6gwfN989tcm

D. one - one and not onto.

Answer: A

° Watch Video Solution

71- 7.‘- . .. . .
47. f: [ — 5 5] — [ — 1, 1] is a bijection , if ...

A f(z) = J2]
B. f(z) = sinx
C. f(z) = z?

D. f(z) = coszx

Answer: B

° Watch Video Solution

48.f:R — R, f(x) = z® + 2z + 3is ......


https://dl.doubtnut.com/l/_k6gwfN989tcm
https://dl.doubtnut.com/l/_RNgWovfjs8DZ
https://dl.doubtnut.com/l/_1lAiqvVl1qIv

A. one - one but not onto.

B. onto but not one - one

C.onto but not one one

D. many - one and not onto .

Answer: D

o Watch Video Solution

49.1fa xb = a®> + b®> on Z,then * is ...

A. commutative and associative.
B. commutative and not associative.
C. not commutative and associative.

D. neither commutative nor associative.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1lAiqvVl1qIv
https://dl.doubtnut.com/l/_sxYqfiPcErSj

50.1faxb=a+b—abon Q7 ,then the identity and the inverse of a

for x arerespectively ...

A.0 and

a—1

a—1
B.1 and

a

C.—1 and a

1
D.0, —
a

Answer: A

o Watch Video Solution

160


https://dl.doubtnut.com/l/_sxYqfiPcErSj
https://dl.doubtnut.com/l/_ZNsb1hLDJN0W
https://dl.doubtnut.com/l/_6cTAI18FVaeO

Answer: B

° Watch Video Solution

52.If A is defined on P(X)(X # ¢) by, AdB=(AUB) — (ANB),

A.identity for A is ¢ and inverse of A is A.
B. identity for A is Aand inverse of Ais ¢ .
C.identity for A is A' and inverse of Ais A.

D. identity for A is X and inverse of Ais ¢ .

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6cTAI18FVaeO
https://dl.doubtnut.com/l/_UiAwaQej3emF

53.Sis defined on N x N by ((a,b), (¢,d) € S a+d=b+c....... .

A.S is reflexive , but not symmetric
B. S is reflexive , and transitive only
C.Sis an equivalence relation

D.S is transitive only

Answer: C

o Watch Video Solution

T
z+1

54.1f f:RT — R, f(z) =

A.one -one and onto .
B.one - one and not onto .
C.not one - one and not onto.

D. Onto but not one - one.


https://dl.doubtnut.com/l/_aABkz3VE0p9p
https://dl.doubtnut.com/l/_hDPTqpRlv4Ev

Answer: B

° Watch Video Solution

55. If
f:R— R, f(z) =[z],9: R — R,g(z) =sinz,h: R — R, h(xz) = 2z
, then ho(gof) = .........

A.sin|x|

B. [sin 2z]

C. 2(sin[z])

D. sin 2[x|

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hDPTqpRlv4Ev
https://dl.doubtnut.com/l/_CSG3KE9feKCi

-1 <0
56. f:R— R, f(x)=¢0 2=0 ggR—>Rg(z)= 1+ x - [x]
1 x>0

then for all x, f (g(x)) = ........

Al
B.2

C.0

Answer: A

o Watch Video Solution

1
57.Iff:{x]x21,x€R}—>{m|x22,xER}f(x)=x+; then

fHz) = e
z +Vz2 —4

2
8 z— T —4



https://dl.doubtnut.com/l/_VovlsCJQaXyG
https://dl.doubtnut.com/l/_KPwaa4gNAezx

C.
T
D.\/z? — 4
Answer: A
o Watch Video Solution

58.f: R — R, f(x) = ————, V& € R.Then find (fofof) ().
14 22

C.———
V14 22

Z

D. ——
V1 + 322

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KPwaa4gNAezx
https://dl.doubtnut.com/l/_rV3f1fRW3fBz

59 f:R— R, f(z) =2%,g:R — R, g(z) =2° , then
{z | (fog)(z) = (gof)(2)} = o

A. {0}

B. {0, 1}

C.R

p. {0, 2}

Answer: D

o Watch Video Solution

60. The relation S on set {1,2,3,4,5} is
S=1{(1,1),(22),(3,3),(4,4),(5,5)}.TheSis ...

A. Only symmetric

B. Only reflexive

C. Only transitive


https://dl.doubtnut.com/l/_MWvte6cdFlI0
https://dl.doubtnut.com/l/_nNDcLwZzAyBy

D. Equivalence relation

Answer: D

° Watch Video Solution

61. The function f: R — R, f(z) = 5z + 7 then the function fis

..........

A. One one and onto
B. One one and not onto
C. Onto but not one one

D. Neither one one nor onto.

Answer: A

o Watch Video Solution

62. The number of binary operation on set {1, 2} is


https://dl.doubtnut.com/l/_nNDcLwZzAyBy
https://dl.doubtnut.com/l/_BtAZeNhpDgVQ
https://dl.doubtnut.com/l/_axM1ZqfxRfOJ

A.8

B.16

C.2

D.4

Answer: B

o Watch Video Solution

63. The function f:R" — R", f(z) = 2>, g:R"™ - R",g(z) =z

then (fog)(x) =

Answer: D

w |



https://dl.doubtnut.com/l/_axM1ZqfxRfOJ
https://dl.doubtnut.com/l/_RaJ6fRwoE1Lq

| ° Watch Video Solution

64.axb=a’>+b +ab+20onZthen3x4=...

A. 39

B. 40

C.25

D. 41

Answer: A

o Watch Video Solution

Textbook lllustrations For Practice Work

1. Let A be the set of all students of a boys school. Show that the relation

R in A given by R = {(a, b):a is sister of b} is the empty relation and


https://dl.doubtnut.com/l/_RaJ6fRwoE1Lq
https://dl.doubtnut.com/l/_GT6VrA24yWWH
https://dl.doubtnut.com/l/_UGqVvr4dFlpY

R’ = {(a,b): the difference between heights of a and b is less than 3

meters } is the universal relation.

° Watch Video Solution

2.Let T be the set of all triangles in a plane with R a relation in T given by
R = {(T1,T»): Ty is congruent to T5} Show that R is an equivalence

relation.

° Watch Video Solution

3.Let L be the set of all lines in a plane and R be the relation in L defined
as R = {(Lq, Ly): Ly is perpendicular to L, }. Show that R is symmetric

but neither reflexive nor transitive.

° Watch Video Solution



https://dl.doubtnut.com/l/_UGqVvr4dFlpY
https://dl.doubtnut.com/l/_7BaAaDu5Es7p
https://dl.doubtnut.com/l/_t3SRiWYs4RtY

4. Show that the relation R in the set {1,2,3} given by
R={(1,1),(2,2),(3,3),(1,2).,(2,3)} is reflexive but neither

symmetric nor transitive.

o Watch Video Solution

5.Show that the relation R in the set Z of intergers given by
R = {(a, b):2divides a-b }

is an equivalence relation.

o Watch Video Solution

6. Let R be the realtion defined in the set A ={1,2,3,4,5,6,7} by
R = {(a,b): both a and b are either odd or even}. Show that R is an
equivalance relation. further, show that all the elements of the subset
{1, 3, 5, 7} are related to each other and all elements of subset {2, 4, 6}
are related to each other, but no element of the subset {1, 3,5, 7} is

related to any element of the subset {2, 4, 6}.


https://dl.doubtnut.com/l/_PZHroonq0t5N
https://dl.doubtnut.com/l/_7UDPXMaSFVP2
https://dl.doubtnut.com/l/_lWs8QhVgGYxu

° Watch Video Solution

7. Let A be the set of all 50 students of Class X in a school. Let f: A — N
be function defined by f(x) = roll number of the student x. Show that f is

one-one but not onto.

° Watch Video Solution

8. Show that the function f: N — N, given by f(x) = 2x, is one-one but

not onto.

° Watch Video Solution

9. Prove that the function f: R — R, given by f(x) = 2x, is one-one and

onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_lWs8QhVgGYxu
https://dl.doubtnut.com/l/_twR3NqKGxoCc
https://dl.doubtnut.com/l/_DTHtgsqflhlo
https://dl.doubtnut.com/l/_xbQEsGEK6VpD
https://dl.doubtnut.com/l/_i3GSOz7RQI2m

10. Show that the function f: N — N, given by f(1) = f(2) =1 and f(x) = x -

1,for every z > 2, is onto but not one-one.

° Watch Video Solution

11. Show that the function f: R — R, defined as f(z) = z2 , is neither

one-one nor onto.

° Watch Video Solution

12.Show that f: N — N, given by

z+1 ifxisodd

flz) = { 21 ifxiseven is both one - one and onto .

° Watch Video Solution

13. Show that an onto function f: {1, 2, 3} — {1, 2, 3} is always one-one.

° Watch Video Solution



https://dl.doubtnut.com/l/_i3GSOz7RQI2m
https://dl.doubtnut.com/l/_4AEy3pzUNP5M
https://dl.doubtnut.com/l/_6MN9ZmM1VN5K
https://dl.doubtnut.com/l/_4w2PGce0zY9G

14. Show that a one-one function f: {1, 2, 3} — {1, 2, 3} must be onto.

° Watch Video Solution

15. Let f:4{2,3,4,5} — {3,4,5,9} and ¢:{3,4, 5,9} — {7, 11, 15} be
functions defined as f (2) = 3, f(3) = 4, f(4) =f(5) =5 and g(3) = g(4) =7 and

g(5) = g(9) = 1. Find gof.

° Watch Video Solution

16. Find gof and fog, if f:R — R and g:R — R are given by

f(z) = cosz and g(x) = 3z .Show that gof # fog.

° Watch Video Solution

} is defined by

B 3r +4
 Bx — 7

17. Show that if f:R—{
3
5

3
5
f(x) } is defined by

and g:R—{


https://dl.doubtnut.com/l/_6sDwlBF9diUb
https://dl.doubtnut.com/l/_yik6D4KC29Pa
https://dl.doubtnut.com/l/_b8mzZagC47bw
https://dl.doubtnut.com/l/_D5aocx9MI4ow

4
9(z) = gz i_ 3 , then fog = I4 and gof = Ip, where

3
A:R—{g},B:R—{%},IA(m):m, Ve € A, Ig(z) =z, Vz € 1

are called identity functions on sets A and B, respectively .

° Watch Video Solution

18. Show that if f:A — B and g: B — C are one- one, then gof:

A — C'is also one-one.

° Watch Video Solution

19. Show that if f: A — B and g: B — C are onto, then gof: A — C'is

also onto.

° Watch Video Solution

20. Consider functions f and g such that composite gof is defined and is

oneone. Are f and g both necessarily one-one.



https://dl.doubtnut.com/l/_D5aocx9MI4ow
https://dl.doubtnut.com/l/_U0l6NUaVHBWJ
https://dl.doubtnut.com/l/_TMtcKmWKddex
https://dl.doubtnut.com/l/_xWc7vlwMEW7b

| ° Watch Video Solution

21. Are fand g both necessarily onto, if gof is onto?

° Watch Video Solution

22.let f: {1, 2, 3} — {a, b, c} be one-one and onto function given by f(1)
= a f(2) = b and f(3) = C. Show that there exists a function
g:{a, b, c} — {1, 2,3} such that gof = I, and fog = Iy, where X =

{1,23}and Y={ab,},

° Watch Video Solution

23. Let f: N — Y be a function defined as f(x) = 4x + 3, where, Y = {
y € N:y =4x + 3 for some x € N}. Show that f is invertible. Find the

inverse.

° Watch Video Solution



https://dl.doubtnut.com/l/_xWc7vlwMEW7b
https://dl.doubtnut.com/l/_4Lus6OLbHOkN
https://dl.doubtnut.com/l/_iWwhh8T4iPB9
https://dl.doubtnut.com/l/_GT3oKbvH7Yl5

24.let Y = {n2:n € N} C N Consider f: N — Y as f(n) =n? . Show that

fis invertible. Find the inverse of f.

° Watch Video Solution

25. Let f': N — R be a function defined as f'(z) = 4z® + 12z + 15 .
Show that f: N — S, where, S is the range of f, is invertible. Find the

inverse of f.

° Watch Video Solution

26. Consider f:N — N,g:N — N and h: N — R defined as
f(z) =2z,9(y) = 3y+4 and h(z) =sinz, Vz,y and z in N. Show

that ho(gof) = (hog)of.

° Watch Video Solution



https://dl.doubtnut.com/l/_oHW9JDd7wfNu
https://dl.doubtnut.com/l/_hnkzLqJMFOio
https://dl.doubtnut.com/l/_vGJp2bTRwrVi

27. Consider f:{1, 2,3} — {a, b, c} and g:{a, b, c} — {apple, ball, cat}
defined as f(1) = a, f(2) = b, f(3) = ¢, g(a) = apple,g(b) = ball and g
(c )= cat. Show that f, g and gof are invertible. Find out

F71 g7 " and (gof) ' and show that (gof) ' = f log 1.

o Watch Video Solution

28.Let S = {1, 2, 3}. Determine whether the functions f: S — S defined as
below have inverses. Find f _1, if it exists.

Note : Here we accept that inverse at function is unique.

f= {(17 1)’ (2a 2)’ (3’ 3)}

o Watch Video Solution

29.Let S = {1, 2, 3}. Determine whether the functions f: S — S defined as
below have inverses. Find f _1, if it exists.

Note : Here we accept that inverse at function is unique.

f= {(17 2)’ (2a 1)’ (3’ 1)}


https://dl.doubtnut.com/l/_wEDdi5lDTKHA
https://dl.doubtnut.com/l/_WFfcR7eb1sEF
https://dl.doubtnut.com/l/_eE3tyWbP8BID

° Watch Video Solution

30. Let S ={1, 2, 3}. Determine whether the functions f: S — S defined as
below have inverses. Find f _1, if it exists.

Note : Here we accept that inverse at function is unique.

f= {(1’ 3)7 (3a 2)’ (2’ 1)}

° Watch Video Solution

31. 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

32.Show that subtraction and division are not binary operations on N.

. l


https://dl.doubtnut.com/l/_eE3tyWbP8BID
https://dl.doubtnut.com/l/_NqbMm7EVc7JV
https://dl.doubtnut.com/l/_ow2izceWwsF7
https://dl.doubtnut.com/l/_wP38vMWMb2MC

| ¥ vvatch video sSolution J

33. Show that % : R x R — R given by (a,b) — a + 4b* is a binary

operation.

° Watch Video Solution

34. Let P be the set of all subsets of a given set X. Show that
U:Px P — Pgivenby(A,B) > AUB and N:P x P — P given

by (A,B) — rA N B are binary operations on the set P.

° Watch Video Solution

35.Show that the VV: R x R — R given by (a, b) — max {a, b} and the

A :R x R — R given by (a,b) — min {a, b} are binary operations.

° Watch Video Solution



https://dl.doubtnut.com/l/_wP38vMWMb2MC
https://dl.doubtnut.com/l/_f1phJbGUvora
https://dl.doubtnut.com/l/_kX6ffE1Qximm
https://dl.doubtnut.com/l/_k8sCC672u17y

36. Show that +: R x R — R and X : R x R — R are commutative
binary operations, but < R x R —+ R and +~id:R* x R* — R™ are

not commutative.

° Watch Video Solution

37. Show that *:R x R — R defined by a*b=a+2b is not

commutative.

° Watch Video Solution

38. Show that addition and multiplication are associative binary
operation on R. But subtraction is not associative on R . Division is not

associativeon R*

° Watch Video Solution



https://dl.doubtnut.com/l/_NHeyYFJ3I2Nl
https://dl.doubtnut.com/l/_OKUpjjbNKMzx
https://dl.doubtnut.com/l/_FitdgEqi6WMD

39.Show that *: R x R — R given bya*b — a + 2bis not associative.

° Watch Video Solution

40. 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 -+ R and +idR X R — R.

° Watch Video Solution

41. Show that —a is the inverse of a for the addition operation '+' on R

1
and — is the inverse of a # 0 for the multiplication operation  on R.
a

° Watch Video Solution

42. Show that -a is not the inverse of a € N for the addition operation

1
+ on N and — not the inverse of a € N for multiplication operation on
a


https://dl.doubtnut.com/l/_R6VcM0UHu2ZJ
https://dl.doubtnut.com/l/_7ibHd6DEjKSA
https://dl.doubtnut.com/l/_5QtOf9y7iwPg
https://dl.doubtnut.com/l/_8QXiqmQpvxf1

N ,fora # 1.

° Watch Video Solution

43.If R; and R, are equivalence relations in a set A, show that Ry N R,

is also an equivalence relation.

° Watch Video Solution

44, Let R be a relation on the set A of ordered pairs of positive integers
defined by (x, y) R (u, v) if and only if xv= yu. Show that R is an equivalence

relation.

° Watch Video Solution

45. Llet X = {1, 2, 3,4, 5,6, 7, 8 9). Let R; be a relation in X given by

R, = {(z,y):x — y is divisible by 3} and R, be another relation on X


https://dl.doubtnut.com/l/_8QXiqmQpvxf1
https://dl.doubtnut.com/l/_kGUQgpQr9qdo
https://dl.doubtnut.com/l/_6uvQ89x7zB1m
https://dl.doubtnut.com/l/_ibjxQ1qyVYIl

given by Ry = {(z,y):{z,y} C {1,4,7}} or {z,y} C {2,5,8} or

{z,y} C {3,6,9}.Showthat Ry = R, .

° Watch Video Solution

46. Let f: X — Y be a function. Define a relation R in X given by
R = {(a,b): f(a) = f(b)}. Examine whether R is an equivalence

relation or not.

° Watch Video Solution

47. Determine which of the following binary operations on the set R are
associative and which are commutative :

a*b=1,Va,be R

° Watch Video Solution



https://dl.doubtnut.com/l/_ibjxQ1qyVYIl
https://dl.doubtnut.com/l/_H8M0UdOyRgqb
https://dl.doubtnut.com/l/_CmLq4OoscjQb

48. Determine which of the following binary operations on the set R are

associative and which are commutative :

(a +b)

*p —
@ 2

, Va,b € R

° Watch Video Solution

49, Find the number of all one-one functions from set A ={1, 2, 3} to itself.

° Watch Video Solution

50.Let A = {1, 2, 3} Then show that the number of relations containing
(1,2) and (2, 3) which are reflexive and transitive but not symmetric is

three.

° Watch Video Solution



https://dl.doubtnut.com/l/_WR9K1xKMqIgb
https://dl.doubtnut.com/l/_Pe0SHijKkHe1
https://dl.doubtnut.com/l/_g6beUzMQSDD7

51. Show that the number of equivalence relation in the set {1, 2, 3}

containing (1, 2) and (2, 1) is two.

° Watch Video Solution

52. Show that the number of binary operations on {1, 2} having 1 as

identity and having 2 as the inverse. of 2 is exactly one.

° Watch Video Solution

53. Consider the identity function Iy:N — N defined as
Iy(z) =z, Vx € N. Show that although Iy is onto but
Iy +Iy:N —- N defined as

(Iy + Iy)(z) = In(x) + Iy(z) = x + & = 2z is not onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_GoNIco9yNWga
https://dl.doubtnut.com/l/_Kx48a83Zyf2Z
https://dl.doubtnut.com/l/_gny8OZONXVQT

54. Consider a function f : [0, %] — R given by f(x) = sin x and g :

[0, %] — R given by g(x) = cos x. Show that f and g are one-one, but f+g

is not one-one.

° Watch Video Solution

Solutions Of Ncert Exemplar Problems Short Answer Type Questions

1. Let A = {a,b,c} and the relation R be defined on A as follows :
R = {(a,a), (b,¢), (a,b)} Then , write minimum number of ordered

pairs to be added in R to make R reflexive and transitive.

° Watch Video Solution

2. Let D be the domain of the real valued function f defined by

f(x) = 4/25 — 2* . Then ,write D .

° Watch Video Solution



https://dl.doubtnut.com/l/_uxDuUp7nvyrt
https://dl.doubtnut.com/l/_DeB6X1ZB4iw1
https://dl.doubtnut.com/l/_g4jes5a1Amst

3.If f, g: R — R be defined by f(x) = 2x + 1 and g(x) = 2 -2,V € R,

respectively . Find gof .

° Watch Video Solution

4. Let f: R — R be the function defined by f(z) = 2z — 2, Vz € R.

Write f 1.

° Watch Video Solution

5.1f A={a,b,cd} and the function f = {(a, b), (b, d), (¢, a), (d, c)} . Write

FL

° Watch Video Solution

6.1f f: R — Ris defined by f(z) = 2> — 3z + 2, find f(f(x)).

| ° Wiak A \tAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_g4jes5a1Amst
https://dl.doubtnut.com/l/_ZuoSEwFHpafg
https://dl.doubtnut.com/l/_bBRL8YN7Ab6e
https://dl.doubtnut.com/l/_oMER18eBvCI1
https://dl.doubtnut.com/l/_PBh4hPlBiFI6
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7. 1s g={(1,1),(2,3),(3,5),(4,7)} a function, justify. If this is
described by the relation, g(z) = az + 8, then what values should be

assigned toa and 5 ?

° Watch Video Solution

8. Are the following set of ordered pairs functions ? If so examine whether
the mapping is injective or surjective .

{(x,y) : x is a person, y is the mother of x }

° Watch Video Solution

9. Are the following set of ordered pairs functions ? If so examine whether
the mapping is injective or surjective .

{(x,y) : x is a person, y is the mother of x }

° Watch Video Solution



https://dl.doubtnut.com/l/_PBh4hPlBiFI6
https://dl.doubtnut.com/l/_sG7VGKpeX4CM
https://dl.doubtnut.com/l/_mMz6RcXqouz0
https://dl.doubtnut.com/l/_Zx7SojyUMJZm

10. If the mappings f and g are  given be

f=4(1,2),(3,5),(4,1)} and g = {(2, 3), (5, 1), (1, 3)}, write fog .

° Watch Video Solution

1. Let C be the set of complex numbers . Prove that the mapping

f:C — Rgivenby f(z) = |z|, Vz € C,is neither one - one nor onto .

° Watch Video Solution

12. Let the function f: R — R be defined by f(z) = cosxz ,AAxinR".

Show that f is nether one - one nor onto .

° Watch Video Solution

13. Let X = {1,2,3} and Y = {4,5} . Find whether the following subsets of

X x Y are functions form X to Y or not .


https://dl.doubtnut.com/l/_Zx7SojyUMJZm
https://dl.doubtnut.com/l/_RgGWye1zh4Zq
https://dl.doubtnut.com/l/_HpNeV31sARMO
https://dl.doubtnut.com/l/_jYqjiFCdHLwn
https://dl.doubtnut.com/l/_QBRUF4D8Wc4W

f= {(1’ 4)7 (1a 5)’ (2’ 4)’ (37 5)}

° Watch Video Solution

14. Let X = {1,2,3} and Y = {4,5} . Find whether the following subsets of

X x Y are functions form X to Y or not .

g = {(1’ 4), (2’ 4), (3’ 4)}

° Watch Video Solution

15. Let X = {1,2,3} and Y = {4,5} . Find whether the following subsets of

X x Y are functions form X to Y or not .

h = {(17 4)a (2’ 5)’ (3’ 5)}

° Watch Video Solution

16. Let X = {1,2,3} and Y = {4,5} . Find whether the following subsets of

X x Y are functions form X to Y or not .


https://dl.doubtnut.com/l/_QBRUF4D8Wc4W
https://dl.doubtnut.com/l/_54fS5NhCkHvo
https://dl.doubtnut.com/l/_Igdsy6Ax5PQq
https://dl.doubtnut.com/l/_eQGi68D3yIpl

k= {(1’ 4)7 (2’ 5)}

° Watch Video Solution

17. If functions f: A — B and g: B — A satisfy gof = I, , then show

that f is one one and g is onto.

° Watch Video Solution

1
18.Let f: R — R be the function defined by f(z) = D Ve € R

.Then , find the range of f.

° Watch Video Solution

19. Let n be a fixed positive integer. Defiene a relation R in Z as follows :
Va,b e Z, aRb if and only if a - b divisible by n. Show that R is

equivalance relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_eQGi68D3yIpl
https://dl.doubtnut.com/l/_WdgpwlHVe4f0
https://dl.doubtnut.com/l/_hA2YAtHhs1xt
https://dl.doubtnut.com/l/_95thmVqMn4Je

Solutions Of Ncert Exemplar Problems Long Answer Type Questions

1If A ={1,2, 3,4}, define relations on A which have properties of being

Reflexive , transitive but not symmetric

° Watch Video Solution

2.If A =1{1,2,3,4} , define relations on A which have properties of
being :

Symmetric but neither reflexive nor transitive

° Watch Video Solution

3.1f A =1{1,2,3,4} , define relations on A which have properties of
being :

Reflexive , symmetric and transitive .


https://dl.doubtnut.com/l/_95thmVqMn4Je
https://dl.doubtnut.com/l/_80i9xwSQX6HV
https://dl.doubtnut.com/l/_oedINY1sEpBZ
https://dl.doubtnut.com/l/_StHeJEEtHhKA

° Watch Video Solution

4. Let R be relation defined on the set of natural number N as follows :
R ={(z,y):x € N,y € N, 2z + y = 41} . Find the domian and range
of the relation R . Also verify whether R is reflexive, symmetric and

transitive.

° Watch Video Solution

5. Given A = {234}, B = {2,5,6,7} . Construct an example of each of the
following :

An injective mapping from Ato B .

° Watch Video Solution

6. Given A = {234}, B = {2,5,6,7} . Construct an example of each of the
following :

A mapping from A to B which is not injective.


https://dl.doubtnut.com/l/_StHeJEEtHhKA
https://dl.doubtnut.com/l/_VdPQ7dsnvefV
https://dl.doubtnut.com/l/_A1ekRwImFgCd
https://dl.doubtnut.com/l/_nnBA96JeUQO5

° Watch Video Solution

7. Given A = {234} , B = {2,5,6,7} . Construct an example of each of the
following :

A mapping from B to A.

° Watch Video Solution

8. Give an example of a map

Which is one - one but not onto

° Watch Video Solution

9. Give an example of a map

Which is not one - one but onto

° Watch Video Solution



https://dl.doubtnut.com/l/_nnBA96JeUQO5
https://dl.doubtnut.com/l/_UzqFF5X1oeaE
https://dl.doubtnut.com/l/_PAGcNEm4OgIG
https://dl.doubtnut.com/l/_0K1BKtH8XfgE
https://dl.doubtnut.com/l/_eXObic6usLdY

10. Give an example of a map

Which is neither one - one nor onto.

° Watch Video Solution

M. Let A =R - {3} ,B =R - {1} .If fA— B be defined

-2
f(z) = i —3 Vz € A.Then show that f is bijective.

° Watch Video Solution

12. Let A=[-1,1] . Then , discuss whether the following functions defined on

A are one - one, onto or bijective.

° Watch Video Solution

13.Let A=[-1,1] . Then , discuss whether the following functions defined on

A are one - one, onto or bijective.


https://dl.doubtnut.com/l/_eXObic6usLdY
https://dl.doubtnut.com/l/_cc7PgMslaaUF
https://dl.doubtnut.com/l/_EIRZDlFPq1Ph
https://dl.doubtnut.com/l/_8QimDjLQP3Qm

g(z) = |z|

° Watch Video Solution

14. Check the injectivity and surjectivity of the following function .

f:[—l,].]—)[—1,1],f(:13):£l3|w|

° Watch Video Solution

15. Let A =[-1,1] . Then , discuss whether the following functions defined on
A are one - one, onto or bijective.

k(z) = z?

° Watch Video Solution

16. Each of the following defines a relation of N :

x is greater than yx,y € IN.


https://dl.doubtnut.com/l/_8QimDjLQP3Qm
https://dl.doubtnut.com/l/_UM3fdERlid60
https://dl.doubtnut.com/l/_dp64O2glZdA1
https://dl.doubtnut.com/l/_OTuUitJEHKrj

Determine which of the above relations are reflexive , symmetric and

transitive .

° Watch Video Solution

17. Each of the following defines a relation of N :
r+y=10,z,y € N
Determine which of the above relations are reflexive , symmetric and

transitive .

° Watch Video Solution

18. Each of the following defines a relation of N :
X.y is square of an integer z,y € .
Determine which of the above relations are reflexive , symmetric and

transitive .

° Watch Video Solution



https://dl.doubtnut.com/l/_OTuUitJEHKrj
https://dl.doubtnut.com/l/_3FoYO6QxM19X
https://dl.doubtnut.com/l/_zEtc78fzG34i
https://dl.doubtnut.com/l/_7eCOT3IXGROY

19. Each of the following defines a relation of N :
x+4y=10,z,y € N
Determine which of the above relations are reflexive , symmetric and

transitive .

° Watch Video Solution

20. Let A = {1,2,3....... 9} and R be the relation in A x A defined by
(ab) R, (cd)ifa+d=b +cfor(ab),(cd)in A x A.Prove that R is an

equivalence relation and also obtain the equivalent class [(2,5)].

° Watch Video Solution

21. Using the definition ,prove that the function F: A — B is invertible if

and only if f is both one -one and onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_7eCOT3IXGROY
https://dl.doubtnut.com/l/_NlKKW4VrcZUr
https://dl.doubtnut.com/l/_LkwE3wOHTdh1

22. Functions f,g:R — R are defined  respectively, by
f(z) = z® + 3z + 1, g(x) = 2z — 3, find
fog

° Watch Video Solution
23. Functions f,g:R — R are defined  respectively, by
f(z) = z® + 3z + 1, g(z) = 2z — 3, find gof.

° Watch Video Solution
24. Functions f,g:R — R are defined  respectively, by

f(z) = z® + 3z + 1, g(z) = 2z — 3, find fof.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZYgIXT7rO0Xs
https://dl.doubtnut.com/l/_8UqiTmxAV8wj
https://dl.doubtnut.com/l/_z7AUMtAjpdFo

25. Functions f,g:R — R are defined  respectively, by

f(z) = z® + 3z + 1, g(x) = 2z — 3, find gog.

° Watch Video Solution

26. Let * be the binary operation defined on Q. Find which of the
following binary operations are commutative.

axb=a—>b,Va,beQ

° Watch Video Solution

27. Let * be the binary operation defined on Q. Find which of the
following binary operations are commutative.

axb=a?+b, Va,beQ

° Watch Video Solution



https://dl.doubtnut.com/l/_Kix1PLOUYh2V
https://dl.doubtnut.com/l/_ImDG2vIxY08O
https://dl.doubtnut.com/l/_vKFHJepXE5xn

28. Let * be the binary operation defined on Q. Find which of the
following binary operations are commutative.

a*xb=a+ab, Va,b e Q

o Watch Video Solution

29. Let * be the binary operation defined on Q. Find which of the

following binary operations are commutative.

a*b:(a—ab)2, Va,b € Q

o Watch Video Solution

30.If * be binary operation defned onRbya *b =1+ ab, Va,bc R .
Then the operation * is

(i) Commutative but not associative.

(ii) Associative but not commutative .

(iii) Neither commutative nor associative .

(iv) Both commutative and associative.


https://dl.doubtnut.com/l/_W3itu98M6PQ4
https://dl.doubtnut.com/l/_TTvjbktexxoT
https://dl.doubtnut.com/l/_SbqYy3QdFU7B

° Watch Video Solution

Solutions Of Ncert Exemplar Problems Objective Type Questions

1. Let T be set of all triangle in the Euclidean plane, and let a relation R on

T be defined as aRb if a is congruent tob, Va, b € T .Then,R is ...

A. Reflexive but not transitive

B. Transitive but not symmetric

C. Equivalence

D. None of these

Answer: C

° Watch Video Solution

2. 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 ........


https://dl.doubtnut.com/l/_SbqYy3QdFU7B
https://dl.doubtnut.com/l/_4TSKTqxAsUAr
https://dl.doubtnut.com/l/_TlQ8CVneyamG

A. Symmetric but not transitive

B. Transitive but not symmetric

C. Neither symmetric not transitive

D. Both symmetric and transitive

Answer: B

o Watch Video Solution

3. The maximum number of equivalence relations on the set A ={1,2,3} are

Al

B.2

C.3

D.7

Answer: D



https://dl.doubtnut.com/l/_TlQ8CVneyamG
https://dl.doubtnut.com/l/_xUAFzJlWWUqj

| ° Watch Video Solution

4.If the 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

Answer: B

° Watch Video Solution

5.Let us define arelation Rin Ras aRbifa > b.Then,R is ...

A. an equivalence relation

B. reflexive , Transitive but not symmetric

C. symmetric , transitive but not reflexive


https://dl.doubtnut.com/l/_xUAFzJlWWUqj
https://dl.doubtnut.com/l/_v8s1Iw3knvfU
https://dl.doubtnut.com/l/_CLyvCz3joNNK

D. neither transitive nor reflexive but symmetric .

Answer: B

° Watch Video Solution

6. If A = {1,2,3} and consider the relation R = {(1,1), (2,2) , (3,3) , (1,2) ,(2,3),

(1,3)}.Then Riis ...

A. reflexive but not symmetric

B. reflexive but not transitive

C. symmetric and transitive

D. neither symmetric, nor transitive

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CLyvCz3joNNK
https://dl.doubtnut.com/l/_YXwSYTX9Mo6G

7. The identity element for the binary operation * defined on Q-{0} as

ax*xb= %b'Va,bEQ—{O}is .........
A1l
B.O
C.2

D. None of these

Answer: C

o Watch Video Solution

8. If the set A contains 5 elements and the set B contains 6 elements ,

then the number of one -one and onto mapping from Ato B is ...

A.720

B. 120

C.o0


https://dl.doubtnut.com/l/_Rq2SIcCkOk66
https://dl.doubtnut.com/l/_0CfoaaL2tfk5

D. None of these

Answer: C

° Watch Video Solution

9.f A ={1,2,3...,n} and B = {a, b} Then , the number of subjection

from Ainto B is ...

AP,
B.2" — 2
2" —1

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_0CfoaaL2tfk5
https://dl.doubtnut.com/l/_nmujIE3T1GlO

1
10.1f f: R — R be defined by f(z) = p Vx € R.Then ,fis ..

A.one-one
B. onto
C. bijective

D. fis not defined

Answer: D

o Watch Video Solution

1. Let f:R— R be defined

f(z) =32z> — 5 and g: R — R, g(z) = Then gof is ...

2 +1

32— 5
A.
9z4 — 3022 + 26
322 —5
" 9z4 — 622 + 26
3x2
C.
xd + 222 — 4
32
D.
9z4 + 3022 — 2



https://dl.doubtnut.com/l/_SrNAzoF20lBU
https://dl.doubtnut.com/l/_N4pjQ1kJvrzW

Answer: A

° Watch Video Solution

12. Which of the following functions from Z into Z are bijections ?

B.f(z) =2+ 2
C.flz) =2z +1

D. f(z) = z®> + 1

Answer: B

° Watch Video Solution

13.1f f: R — R be the functions defined by f(z) = z* 4+ 5,then f '(z)



https://dl.doubtnut.com/l/_N4pjQ1kJvrzW
https://dl.doubtnut.com/l/_oS2Ffdw9V53S
https://dl.doubtnut.com/l/_mvVas1zmfwy6

w =

A (z +5)

w |

B.(z — 5)
1
C.(56—x)3
D.b— =z
Answer: B

o Watch Video Solution

14.1f f: A — B and g: B — C be the bijective functions , then (gof)

A f log™!
B. fog
1

C.g “of

D. gof

Answer: A



https://dl.doubtnut.com/l/_mvVas1zmfwy6
https://dl.doubtnut.com/l/_H38HN5EHBWGn

| ° Watch Video Solution

C.fof(z) = — =z
L 1
D.f () = 1—9f($)
Answer: A

o Watch Video Solution

) T if x is rational
16.1f f:[0,1] — [0, 1] be difined by f(x) = 12 ifyisirrational

then fof(x) is ...

A. constant

B.1+x


https://dl.doubtnut.com/l/_H38HN5EHBWGn
https://dl.doubtnut.com/l/_FVnTPGJBIEME
https://dl.doubtnut.com/l/_C6QvLbumhVDr

C.x

D. None of these

Answer: C

o Watch Video Solution

17. If £:[(2,0) — R be the function defined by f(z) = z? — 4z + 5,
then the range of fis ..........

A.R

B.[1, 00)

C.[4, 00)

D. [5, 00)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_C6QvLbumhVDr
https://dl.doubtnut.com/l/_Q7YJrVOip20d
https://dl.doubtnut.com/l/_0gT6Tapi1EbF

18. If f:N—-R be the function defined by

f(z) = 2z — 1

and g:QQ — R be another function defined by
3.
g9(z) = x + 2.Then , gof (§> (£
A1
B.—1
C.3

D. None of these

Answer: D

o Watch Video Solution

20 = >3
19.f:R — R, f(z) = { 22 1 < x < 3 then find f(-1) + f(2) + f(4) .
3r <1

A9

B.14


https://dl.doubtnut.com/l/_0gT6Tapi1EbF
https://dl.doubtnut.com/l/_mxdcOXMbbHbw

C.5

D. None of these

Answer: A

o Watch Video Solution

20.If f: R — R be given by f(x) =tan x,then f ~1(1) is ......

A T
"4
T
B. {nﬂ'—l— Z:n € Z}
C. Does not exist

D. None of these

Answer: A

° Watch Video Solution

Solutions Of Ncert Exemplar Problems Fillers



https://dl.doubtnut.com/l/_mxdcOXMbbHbw
https://dl.doubtnut.com/l/_szPwQWhh4Gkg

1. Let the relation R be defined in N by aRb , if 2a + 3b =30 . Then ,R =

o Watch Video Solution

2. If the relation R be defined on the set A ={1,2,3,4,5} by

R ={(a,b): ‘aQ — b2‘ < 8} .Then,Ris given by ...

o Watch Video Solution

3. The functions f and g are defined as follow : f = {(1, 2), (3,5), (4,1)}
and g = {(2, 3), (5, 1), (1, 3)} . Find the range of f and g . Also find the

composition function fog and gof.

o Watch Video Solution



https://dl.doubtnut.com/l/_OQuT1jPKVA98
https://dl.doubtnut.com/l/_GBQJ6GgWC4y8
https://dl.doubtnut.com/l/_EQJ4W8Ufqnkb

4.f:R — R, f(x) = %, Vz € R.Then find (fofof) (x).
vV T

° Watch Video Solution

5.0 f(z) = [4 —(z - 7)3],then FUz) = e,

° Watch Video Solution

Solutions Of Ncert Exemplar Problems True False

1. Let R=14{(3,1),(1,3),(3,3)} be a relation defined on the set

A = {1, 2, 3} . Then, R is symmetric, transitive but not reflexive.

° Watch Video Solution

2.If f: R — R be the function defined by f(z) = sin(3z + 2) Vz € R.

Then , fis invertible .



https://dl.doubtnut.com/l/_EPfG6RNRd3Md
https://dl.doubtnut.com/l/_znTrWerIoDw1
https://dl.doubtnut.com/l/_HKBdfitYiJQ4
https://dl.doubtnut.com/l/_yQSx9CVZnBrJ

| ° Watch Video Solution

3. Every relation which is symmetric and transitive is also reflexive.

° Watch Video Solution

4. An integer m is said to be related to another integer n if m is a integral

multiple of n. This relation in Z is reflexive, symmetric and transitive.

° Watch Video Solution

5.f A = {0, 1} and N be the set of natural numbers. Then , the mapping

f: N — Adefined by f(2n — 1) = 0, f(2n) = 1, ¥n € N ,is onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_yQSx9CVZnBrJ
https://dl.doubtnut.com/l/_hvG3kawF4juE
https://dl.doubtnut.com/l/_TBjpQDFkay5e
https://dl.doubtnut.com/l/_lADFAaoQGHSw

6. The relation R on the set A = {1,2,3} defined as R

{(1,1), (1, 2),(2,1), (3, 3) } is reflexive , symmetric and transitive.

o Watch Video Solution

7.The composition of function is commutative .

o Watch Video Solution

8. The composition of function is associative.

o Watch Video Solution

9. Every function is invertible.

o Watch Video Solution



https://dl.doubtnut.com/l/_aKw8Feoz6sxm
https://dl.doubtnut.com/l/_X4TDGkC0sOnG
https://dl.doubtnut.com/l/_rg8kwrpzWOyX
https://dl.doubtnut.com/l/_c9CEzL2M4tqz

10. A binary operation on a set has always the identity element.

° Watch Video Solution

Practice Paper 1 Section A

1. Which of the following defined on Z is not an equivalence relation ?

A(z,yyeSez>y
B.(z,y) e Sez=y
C.(z,y) € S <» x — yis amultiple of 3

D.If [z — y|iseven & (z,y) € S

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_DV5Tdgcb16aK
https://dl.doubtnut.com/l/_p86WQsH0916y

Answer:

° Watch Video Solution

3.faxb=a”+b’isonZthen,(2%3) x4 = ......

A.13
B.16
C.185

D. 31


https://dl.doubtnut.com/l/_ykW6AKu1pXfV
https://dl.doubtnut.com/l/_KeHhDJjkbU2N

Answer:

° Watch Video Solution

4.A ={1,2},the number of one - one functionson A — A is

A1l
B.2
C.3

D.4

Answer:

° Watch Video Solution

5. x isdefinedbya xb =a + b — 1on Z, then identity element for * is



https://dl.doubtnut.com/l/_KeHhDJjkbU2N
https://dl.doubtnut.com/l/_VMV9YJtRdtoI
https://dl.doubtnut.com/l/_lTvtq2TWOHCK

Al

B.O

D.2

Answer:

o Watch Video Solution

Practice Paper 1 Section B

1Iff(x) = 82% and g(z) = 27 then find gof and fog .

° Watch Video Solution

2. Let * be the binary operation on Q define axb=a+ ab. Is *

commutative ? Is * associative ?

| nlll,L,l,\'!,l,, o~ _1_ _an°*


https://dl.doubtnut.com/l/_lTvtq2TWOHCK
https://dl.doubtnut.com/l/_zj11GSrpGM8h
https://dl.doubtnut.com/l/_sLob6XGqHuda

L T vvaldn vidco o01ution )|

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

g: R — Rsuch that gof=fog =1,

° Watch Video Solution

4. let A ={1,2,3}. Then number of relations containing (1,2) and (1,3) which

are reflexive and symmetric but not transitive is

° Watch Video Solution

Practice Paper 1 Section C

1. Let T be the set of all triangles in a plane with R a relation in T given by

R = {(T1,T,):T; is congruent to Ty} Show that R is an equivalence

relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_sLob6XGqHuda
https://dl.doubtnut.com/l/_9ParHPBo4aXr
https://dl.doubtnut.com/l/_2kfwJrIQGwp0
https://dl.doubtnut.com/l/_ds6xp9kRRp5r

2. Prove that binary operation on set R defined as a * b = a + 2b does

not obey associative rule.

° Watch Video Solution

3. Let f': N — R be a function defined as f’(z) = 4x* + 12z + 15 .
Show that f: N — S, where, S is the range of f, is invertible. Find the

inverse of f.

° Watch Video Solution

4.If f: A — B and g: B — C be the bijective functions , then (gof)_1

° Watch Video Solution



https://dl.doubtnut.com/l/_ds6xp9kRRp5r
https://dl.doubtnut.com/l/_TJskVvHR6MdE
https://dl.doubtnut.com/l/_J3BJB27Vf81H
https://dl.doubtnut.com/l/_7pWfaDwWZRQC

1
5.Showthat f: R, — R, f(x) = p is one to one and onto function.

° Watch Video Solution

Practice Paper 1 Section D

+1 o
"2 if n is odd
for all

1. Let : f: N — N be defined by f(n) = o
% ifnis even

neN.

State whether the function f is bijective . Justify your answer.

° Watch Video Solution

2. f:Z — Z and g: Z — Z are defined as follow :

n+2  neven 2n neven
,9(n) =4 o1 q Find fog and gof.

f(n):{2n—1 n odd 5~ no

° Watch Video Solution



https://dl.doubtnut.com/l/_xYXlHeZZkIBK
https://dl.doubtnut.com/l/_oYSaMXndhra9
https://dl.doubtnut.com/l/_O6nvnGA9I7ws

