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RELATIONS AND FUNCTIONS

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

meters } is the universal relation.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_F71msTVN9cIK

2.Let T be the set of all triangles in a plane with R a relation in T given by
R = {(T,,T5): T is congruent to T3} 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 = {(Ly, Ly): L, is perpendicular to Ly }. Show that R is symmetric

but neither reflexive nor transitive.

° Watch Video Solution

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

symmetric nor transitive.

° Watch Video Solution



https://dl.doubtnut.com/l/_TnuOvXgzmp0B
https://dl.doubtnut.com/l/_eH8m6MjaNu4z
https://dl.doubtnut.com/l/_681E2utkKom8
https://dl.doubtnut.com/l/_8yRiQ4kEDWm2

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}.

o Watch Video Solution

7. Let A be the set of all 50 students of class Xll in a central school. Let
%
f: AN be a function defined by f(z) = Rollnumberofstudentr Show

that f is one-one but not onto

| e |


https://dl.doubtnut.com/l/_8yRiQ4kEDWm2
https://dl.doubtnut.com/l/_ahi7P6Lmjq3m
https://dl.doubtnut.com/l/_k8eJZUSeUDcs

| & Watch Video Solution I

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

but not onto.

o Watch Video Solution

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

onto.

o Watch Video Solution

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

f(z) = z — 1for everyxz > 2,is onto but not one-one.

o Watch Video Solution



https://dl.doubtnut.com/l/_k8eJZUSeUDcs
https://dl.doubtnut.com/l/_NsZqDdvj8fze
https://dl.doubtnut.com/l/_lkolAgwodPNK
https://dl.doubtnut.com/l/_UnoqJwBri0Wk

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

one-one nor onto.

o Watch Video Solution

12. Show that f: N — N given by

o) = {

is both one-one and onto.

x + 1,ifxis odd

x — 1,ifx is even

° Watch Video Solution

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

° Watch Video Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_XEjSAMsC8Uqy
https://dl.doubtnut.com/l/_YuSX8QVhuX53
https://dl.doubtnut.com/l/_ZaJNIKEKXFzL
https://dl.doubtnut.com/l/_5MlEg3Cy1p9Z

15. Let f:{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) =5,9(3) =g(4) =7, and g(5) = g(9)

o Watch Video Solution

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

f(z) = coszand g(z) = 3z2.Show that gof # fog.

o Watch Video Solution

17. Show that if f:R—{%}—)R—{%} is defined by

3 4 3 7
f(x):5zi—7 and giR—{g}%R—{g} is define by
4
g(x):;zi_g , then fog=1I4 and gof=1Ip , where

3
A:R—{E},B:R—{%};IA(:ﬂ):x, Ve € A, Ip(z) =z, Vo € 1

are called ide

(e |


https://dl.doubtnut.com/l/_5MlEg3Cy1p9Z
https://dl.doubtnut.com/l/_EGlTYIMMQLHv
https://dl.doubtnut.com/l/_otxYKfflCel3
https://dl.doubtnut.com/l/_2EIO5fTl4Kj0
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18.Show that if f: A — Band g: B — Care one-one, then gof: A — Cis

also one-one.

° Watch Video Solution

19. Show that if f: A — Band g: B — Care onto, then gof: A — Cis

also onto.

° Watch Video Solution

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

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

° Watch Video Solution

21. Are f and g both necessarily onto, if gofis onto?


https://dl.doubtnut.com/l/_2EIO5fTl4Kj0
https://dl.doubtnut.com/l/_Mh4EtJNmnvwy
https://dl.doubtnut.com/l/_xWNmTxw8FfrI
https://dl.doubtnut.com/l/_bWLLIEvMrffv
https://dl.doubtnut.com/l/_ntLbs38AJPfi

° 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) = band f(3) = c. Show that there exists a function

g:{a, b, c} — {1, 2, 3}such that gof = I,and fog=

° Watch Video Solution

_>
23. Let f: NY be a function defined as f(z) =4z + 3 , where

Y ={ye N:y=4x + 3forsomex € N}.Show that fis invertible and

Jy +4 y+3

y+ 3 B
57— @ a(y) =4+ ——0) a(y) = ——

its inverse is (1) g(y) = 4

-3
@ g(y) =~

° Watch Video Solution

24.letY = {n’:n € N} € N. Consider f: N — Yas f(n) = n’. Show

that f is invertible. Find the inverse of f.

(e |


https://dl.doubtnut.com/l/_ntLbs38AJPfi
https://dl.doubtnut.com/l/_48GZ17OozEnI
https://dl.doubtnut.com/l/_XlczCtj2eYUV
https://dl.doubtnut.com/l/_bfOU0bPl2sFL
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25.Let f: N — Rbe 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 — Nand h: N — Rdefined asf(z) = 2z,
g9(y) = 3y +4and h(z) = s € 2z, Vx,y and z in N. Show that ho(gof ) =

(hog) of.

° Watch Video Solution

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

f~1 ¢! and (gof)_1 and show that (gof)_1 = flog™ 1.



https://dl.doubtnut.com/l/_bfOU0bPl2sFL
https://dl.doubtnut.com/l/_1aJyTWTaBkg2
https://dl.doubtnut.com/l/_xmtuOdlPJLxc
https://dl.doubtnut.com/l/_Ztl5QJs33652

| ° Watch Video Solution

28. Let S = {1, 2, 3}. Determine whether the functions f: S — Sdefined
as below have inverses. Find f !, if it exists.(a) f = {(1, 1), (2, 2), (3, 3)}

(b) f = {(1,2),(2,1), (3, 1) Hc) f=

° Watch Video Solution

29. 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

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

° Watch Video Solution



https://dl.doubtnut.com/l/_Ztl5QJs33652
https://dl.doubtnut.com/l/_J8vk2SgChPkP
https://dl.doubtnut.com/l/_89C1TYULfQbX
https://dl.doubtnut.com/l/_bEGflsj2ZEnm
https://dl.doubtnut.com/l/_wPvL5hCfcqsd

31. Show that -:R x R — Rgiven by (a,b) — a + 4b*is a binary

operation.

° Watch Video Solution

32. Let P be the set of all subsets of a given set X. Show that
U:P x P — Pgivenby (A, B) — AU Band N :P x P — Pgiven by

(A, B) — A N Bare binary operations on the set P.

° Watch Video Solution

33. Show that the V :R — R given by (a,b) — maz{a, b}and the

A :R — R — given by (a,b) — m € {a, b)are binary operations.

° Watch Video Solution

34. 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


https://dl.doubtnut.com/l/_wPvL5hCfcqsd
https://dl.doubtnut.com/l/_RM2FMdBsaKEX
https://dl.doubtnut.com/l/_iM0wOYgCODYb
https://dl.doubtnut.com/l/_1Z1cDMtoGSGV

commutative.

° Watch Video Solution

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

commutative .

° Watch Video Solution

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

associative on R*

° Watch Video Solution

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

associative

° Watch Video Solution



https://dl.doubtnut.com/l/_1Z1cDMtoGSGV
https://dl.doubtnut.com/l/_1ycUZreLicvs
https://dl.doubtnut.com/l/_lr3cRSldVexU
https://dl.doubtnut.com/l/_Sgv6u31o7JrI

38. 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 xR — Rand ~+:R. X R. - R..

° Watch Video Solution

39.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

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

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

x onN,fora # 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sgv6u31o7JrI
https://dl.doubtnut.com/l/_XxsRjohBGq8n
https://dl.doubtnut.com/l/_ujlHx0NWBjDm
https://dl.doubtnut.com/l/_p4u6UlYZbhLA
https://dl.doubtnut.com/l/_gqmMKFfracLA

41. If Riand Rsare equivalence relations in a set A, show that R, N Ryis

also an equivalence relation.

° Watch Video Solution

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

equivalence relation.

° Watch Video Solution

43.let X = {1, 2, 3, 4, 5, 6, 7, 8, 9}, Let R; be a relation on X given
by Ry = {(z, y):x — y is divisible by 3} and R, be another relation on
X given by Ry = {(@, y):{z, y} C {1, 4, T} or {=, y} C {2, 5, 8} or

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

° Watch Video Solution



https://dl.doubtnut.com/l/_gqmMKFfracLA
https://dl.doubtnut.com/l/_rC1YUfud7RWy
https://dl.doubtnut.com/l/_p7vASZmaJhYn

44. 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

45. Determine which of the following binary operations on the set N are

associative and which are commutative.(a) (b)(c)a - b = 1Va, b € N(d)

@®) (g)a b= () () -L2k) 1) Ya, b € Nt

o Watch Video Solution

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

itself.

o Watch Video Solution



https://dl.doubtnut.com/l/_FZkmnAq0s5nZ
https://dl.doubtnut.com/l/_VPwVMFwU5n4n
https://dl.doubtnut.com/l/_6JrjIVffwkYG

47. 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

48. Show that the number of equivalence relations on the set {1, 2, 3}

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

° Watch Video Solution

49. 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



https://dl.doubtnut.com/l/_RTcGRzrqgvz5
https://dl.doubtnut.com/l/_kIIVOS9OJjL8
https://dl.doubtnut.com/l/_qQwvQi3ucNIG

50. Consider the identity function Iy: N — N defined as, Iy(z) = « for
all z € N .Show that although Iy is onto but Iy + Iy : N — N defined

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

° Watch Video Solution

51. Consider a function f: [0, %] — R given by

f(z) = sinz and g: [0, %] — R given by g(z) = cosz. Show that f

and g are one-one, but f + g is not one-one.

° Watch Video Solution

1. Determine whether each of the following relations are reflexive,
symmetric and transitive:(i) Relation R in the set A = {1, 2, 3, ..., 13, 14}

defined as R = {(z, y): 3xy = 0}(ii) Relation R in the set N o

. l


https://dl.doubtnut.com/l/_g2UFFNttDS6n
https://dl.doubtnut.com/l/_GFtAjiovMUAU
https://dl.doubtnut.com/l/_DIBWon3N2Z2K

| ¥ vvatch video sSolution J

2.Show that the relations R on the set R of all real numbers, defined as

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

° Watch Video Solution

3. 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

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

reflexive and transitive but not symmetric.

° Watch Video Solution



https://dl.doubtnut.com/l/_DIBWon3N2Z2K
https://dl.doubtnut.com/l/_gQPRSMrF1rtp
https://dl.doubtnut.com/l/_tEpXFplrJb5i
https://dl.doubtnut.com/l/_tAgW19yO5AYP

5. Check whether the relation R in R defined by R = {(a,b):a < b3}is

reflexive, symmetric or transitive.

° Watch Video Solution

6. 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

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

equivalence relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_mHiP95zHdt3e
https://dl.doubtnut.com/l/_PpALOdCRdVzB
https://dl.doubtnut.com/l/_0r24MTxKW6rQ

8. Show that the relation R on 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 and 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

9. Show that each of the relation Rintheset A = {x € Z:0 < z < 12},
given by(i) R = {(a, b): |ab|isapltipleofd}(ii) R = {(a,b):a = b}is an

equivalence relation. Find the set of a

o Watch Video Solution

10. 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


https://dl.doubtnut.com/l/_QjjRykubXh8w
https://dl.doubtnut.com/l/_L9hscaWkkgqo
https://dl.doubtnut.com/l/_eokkUTIUgd2H

o Watch Video Solution

11. 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

12. Show that the relation R defined on the set A of all triangles in a
plane as R = {(T1, T3):T; is similar to T3) is an equivalence relation.
Consider three right angle triangle T with sides 3, 4, 5; T, with sides
5, 12, 13 and T3 with sides 6, 8, 10. Which triangles among 17, T5 and T3

are related?

o Watch Video Solution



https://dl.doubtnut.com/l/_eokkUTIUgd2H
https://dl.doubtnut.com/l/_MSpG0aeAW56i
https://dl.doubtnut.com/l/_TZ1RdaY1qYoI
https://dl.doubtnut.com/l/_hUj7mFwFNhvV

13. Show that the relation R , defined on 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

14. Let L be the set of all lines in XY -plane and R be the relation in L
defined as R = {(Ly, Ly): L, is parallel to Ly} . Show that R is an
equivalence relation. Find the set of all lines related to the line

y=2x+4.

o Watch Video Solution

15. Let R be the relation in the set {(1,2,3,4} given by
R={(1,2),(22), (1144, (13),(33),(32} Choose the

correct answer.

A. R is reflexive symmetric but not transitive.


https://dl.doubtnut.com/l/_hUj7mFwFNhvV
https://dl.doubtnut.com/l/_AW2kClFd6Yne
https://dl.doubtnut.com/l/_n69stjQvTZ70

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

16. Let R be the relation in the set N given by R = {(a, b):a = b2, b > 6}
. Choose the correct answer.(A) (2,4) € R(B) (3,8) € R (C) (6,8) € R

(D) (8, )R

A.(2,4) € R

Answer: B

[ - 1


https://dl.doubtnut.com/l/_n69stjQvTZ70
https://dl.doubtnut.com/l/_OlhuYB2TaaVw
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1
1. Show that the function f: Ry — Ry, defined as f(z) = p ,is one-one

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 ?

° 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 -

>

° Watch Video Solution



https://dl.doubtnut.com/l/_OlhuYB2TaaVw
https://dl.doubtnut.com/l/_lsIfHpvdz9wG
https://dl.doubtnut.com/l/_Ah5CTLsBGtw9

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

integer less than or equal to x.

° Watch Video Solution

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

is negative.

° Watch Video Solution

5. Show that the Signum Function f:R — R, given by
f(z) =41, if z>00, if £ =0-—1, if x < Ois neither one-one

nor onto.

° Watch Video Solution



https://dl.doubtnut.com/l/_NGSsvftwmKw3
https://dl.doubtnut.com/l/_PjAybcQOAaGj
https://dl.doubtnut.com/l/_O4uoOVdsLqDX
https://dl.doubtnut.com/l/_5Uio25YRyJPp

6.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

7.1n 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(z) = 34x(ii) f: R — R, defined by f(z) = 1 +

° Watch Video Solution

8. Let A and B be two sets. Show that f: A x B — B x A defined by

f(a, b) = (b, a) is a bijection.

° Watch Video Solution

1
9.Let f: N — N be defined as f(n) = n—2i— if nis odd and f(n) = n

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


https://dl.doubtnut.com/l/_5Uio25YRyJPp
https://dl.doubtnut.com/l/_oDI0iv7vxoC1
https://dl.doubtnut.com/l/_E3mA6Sm02VZl
https://dl.doubtnut.com/l/_nSLPzu2EIIk3

your answer

o Watch Video Solution

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

-2
defined by f(z) = <i—3) Show that f is one-one and onto and

hence find f 1

o Watch Video Solution

1l.Let f: R — Rbe defined as f(z) = z*. Choose the correct answer. (A)
fis 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

A.fis one-one onto

B. f is many-one onto

C.fis one-one but not onto

D. f is neither one-one nor onto.


https://dl.doubtnut.com/l/_nSLPzu2EIIk3
https://dl.doubtnut.com/l/_mw4LF3cthNJB
https://dl.doubtnut.com/l/_WlGrinIQo9s1

Answer: D

° Watch Video Solution

12.Let f: R — Rbe defined as f(z) = 3z. 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.

A.fis one-one onto

B. f is many-one onto

C.fis one-one but not onto

D. f is neither one-one nor onto.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WlGrinIQo9s1
https://dl.doubtnut.com/l/_JIXRTevtwzTo
https://dl.doubtnut.com/l/_WWm2RTCq5cuq

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

f= {(11 2)7 (3’ 5)7 (47 1)} and g = {(1’ 3)7 (27 3)’ (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(fg)oh = (foh)goh

o Watch Video Solution

w =

3.Find gof if f(x) = 82° and g(z) =

o Watch Video Solution

4 2 2
4.If f(z) = ° +3, x # —, show that fof(z) = x for all z # —.
6z — 4 3 3

What is the inverse of f?

(N |


https://dl.doubtnut.com/l/_WWm2RTCq5cuq
https://dl.doubtnut.com/l/_gSh0HRyN1c0Z
https://dl.doubtnut.com/l/_rJLxrkVCzim0
https://dl.doubtnut.com/l/_0mHVL0sts8CF
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5. State with reason whether following functions have inverse (i)
£:{1,2,3,4) — {10}withf = {(1,10), (2, 10), (3, 10), (4, 10) }(i
9:{5,6,7,8} — {1, 2, 3, 4}withg = {(5, 4), (6, 3), (7,4), (8, 2) }iii) 'h :

{213’495} ->{7’9

o Watch Video Solution

6.Show that f:[ — 1, 1] — R, given by f(x) = is one- one . Find

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

o Watch Video 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/_0mHVL0sts8CF
https://dl.doubtnut.com/l/_PjchJTrF9Aon
https://dl.doubtnut.com/l/_hu8Q2r0W0zPP
https://dl.doubtnut.com/l/_S6nH6sXJxcjU
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8. Consider f:R .4, co given by f(z) =x°+4. Show that f is

invertible with the inverse (f_l) of f given by f~ ! (y) = Vy—4,

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

° Watch Video Solution

. — 9 .
9. Consider f: R—5, 0o given by f(xz) = 92* 4+ 6z — 5 . Show that f is

m—l)

invertible with f ~(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/_ycMvKueiY4VO
https://dl.doubtnut.com/l/_X0YJS6XKZcx1
https://dl.doubtnut.com/l/_NWIFPllw5oVm

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

£(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.If f: R — Rbe given by f(z) = (3 — w3)1/3, then fof(x)is(a) ig (b)
x

2’ (c)x(d) (3 — z%)


https://dl.doubtnut.com/l/_XIk5yf7ESNTN
https://dl.doubtnut.com/l/_yUr6pgPNffzg
https://dl.doubtnut.com/l/_fErJidwmoUpT

Answer: C

° Watch Video Solution

14. Let f: R — { — %} — Rbe a function as f(z) = 3 4?_4. The
T
inverse of f is map, ¢g:Ran > f — R — { — %}given by.(a)
3y 4y 4y
9(v) g b)  g(y) 4_3y(c) 9(v) 3 @
3y
9(y) = 3
3y
4y
4y
3y
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fErJidwmoUpT
https://dl.doubtnut.com/l/_I65crDeZFDjr

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, give

justification for this. (i) OnZ*t,def ce-bya-b=a — blii)’0On 2z,

o Watch Video Solution

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

(i)On Z,definea*b=a — b

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

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

(ivyon Z+, definea * b = 2%

(vyon Z7*, definea xb = a®

a

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

o Watch Video Solution



https://dl.doubtnut.com/l/_JfoY2xfvaV29
https://dl.doubtnut.com/l/_mQ21OLyWe2aX
https://dl.doubtnut.com/l/_G4Lb0baaccI8

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.

o Watch Video Solution

4.Consider a binary operation * on the set {1, 2, 3, 4, 5} defined by
axb=HCFofaandb.

(i) Compute (2 % 3) x4 and 2 * (3 x 4)

(ii) Is * commutative ?

(iii) Compute (2 x 3) * (4 % 5).

o Watch Video Solution

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

defined in Exercise 4 above? Justify your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_G4Lb0baaccI8
https://dl.doubtnut.com/l/_WhXq3flLcoF0
https://dl.doubtnut.com/l/_gtf9Kl34ruGs

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

7.1s - defined on the set {1, 2, 3,4, 5}bya - b = LCMofaandb a binary

operation? Justify your answer.

° Watch Video Solution

8 Let - be the binary operation on N

a - b = HCF.ofaandb.ls - commutative? Is -

Does there exist identity for this binary operation on N?

defined by

associative?

° Watch Video Solution



https://dl.doubtnut.com/l/_tyS10tG0Khnh
https://dl.doubtnut.com/l/_dMcTLFGXap4x
https://dl.doubtnut.com/l/_Guzb171mnmTh

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 (v a - b =(a—b> (v
a-b:%b(vi)a - b = ab®.Findwh

° Watch Video Solution

10. Find which of the opertions given above has identity.

° View Text Solution

M. Let A =N x N and * be the binary opertation on A defined by
(a,b) x (¢, d) = (a+¢,b+d). Show that =* is commutative and

associative.

° Watch Video Solution



https://dl.doubtnut.com/l/_s1Niw0LxkY5p
https://dl.doubtnut.com/l/_YdFQAOZVMvgl
https://dl.doubtnut.com/l/_G7G9A2dsHexD

12. State whether the following statements are true or false. Justify. (i) For
an arbitrary binary operation . on a set

N, a - a

aVa € N . (i) If - 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

A.ls x both associative and commutative ?

B.Is * commutative but not associative ?

C.Is * associative but not commutative ?

D.Is * neither comutative nor associative ?

Answer: B



https://dl.doubtnut.com/l/_jdxZQ9kU7tzc
https://dl.doubtnut.com/l/_23v5pIUZgn1Q

° Watch Video Solution

Misclellaneous Exercise On Chapter 1

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

g: R — Rsuch thatgof = fog = 1p

° Watch Video Solution

2.Let f: W — Whbe defined 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.

o Watch Video Solution

3.If f: R — Ris defined by f(z) = z? — 3z + 2, write f{f(z)}.

o Watch Video Solution



https://dl.doubtnut.com/l/_23v5pIUZgn1Q
https://dl.doubtnut.com/l/_EJI3e6zv142E
https://dl.doubtnut.com/l/_d9dgkn0Loi6L
https://dl.doubtnut.com/l/_MOmfeGvJP5c3

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

flz) = L, x € Ris one one and onto function
1+ |zl

° Watch Video Solution

5.Show that the function f: R — Rgiven by f(z) = z3is 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

flz) = =« andg(z) = |z])

° Watch Video Solution



https://dl.doubtnut.com/l/_MOmfeGvJP5c3
https://dl.doubtnut.com/l/_sr580YZvwuPu
https://dl.doubtnut.com/l/_uQJAG2GCpTlY
https://dl.doubtnut.com/l/_rM2Be5N3BKfw

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|).

o Watch Video Solution

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

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

your answer.

o 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=ANDBVYA, B c 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

| o WMl L\ dan Ol iklmn


https://dl.doubtnut.com/l/_LHZ6pDG6AigE
https://dl.doubtnut.com/l/_z7iy0LbRB61b
https://dl.doubtnut.com/l/_I7B8SXAv6agz
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10. Find the number of all onto functions from the set

A={1, 2 3, , n}toitself.

° 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
o: R x R—R defined as a - bla — b and
a o b = a,Va, b€ R.Show that *is commutative but not

associative, o is associative but not commutative. Further, show that ‘AAa

° Watch Video Solution



https://dl.doubtnut.com/l/_I7B8SXAv6agz
https://dl.doubtnut.com/l/_VASxiu1F6PtJ
https://dl.doubtnut.com/l/_Onw9XHpAc83z
https://dl.doubtnut.com/l/_UpGVWcA7GZmp

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 € PX)
A - B = (A - Bu(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 {0, 1, 2, 3, 4, 5}as
a-b={a+b if a+b<6a+b—6, if a+b> 6 Show that zero
is the identity for this operation and each element a # 0 of the set is

invertible with 6 a being t

o Watch Video Solution

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


https://dl.doubtnut.com/l/_UpGVWcA7GZmp
https://dl.doubtnut.com/l/_6eu4v0W667sk
https://dl.doubtnut.com/l/_bPhW51TJ1Nk6
https://dl.doubtnut.com/l/_tZbSeljnufLx

1

g9(z) = 2|z — (§>‘ — 1,z € A .Arefand g equal? Justify your answer.

(Hint: One may note that two functio

° 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 (A) 1 (B) 2 (C) 3 (D)

4

Al
B.2
C.3

D.4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tZbSeljnufLx
https://dl.doubtnut.com/l/_kKOH1fcESDml

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: B

o 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 Watch Video Solution



https://dl.doubtnut.com/l/_OmCaK6QWTczz
https://dl.doubtnut.com/l/_bUFsQpUCgIXV

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: B

o Watch Video Solution



https://dl.doubtnut.com/l/_haSq3JKI3RJv

