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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.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_FMP74WYR4SJt
https://dl.doubtnut.com/l/_ppntU3mwesXi

2.Let T be the set of all triangles in a plane with R a relation in
T given by : R = {(T1, T2): T1 is congruent to T 2}. Show that

R is an equivalence relation.

o Watch Video Solution

3. Let a relation R = {(L1, L2): L1 is perpendicular to L}, be
defined on the set of all lines L in a plane. Show that R is

symmetric metric but neither reflexive nor transitive.

o Watch Video Solution

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.
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https://dl.doubtnut.com/l/_ppntU3mwesXi
https://dl.doubtnut.com/l/_7GNinBuh8UzA
https://dl.doubtnut.com/l/_U9Y5AXAQy0U9
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5.Show that the relation R in the set Z of integers given by R =

{(a, b) : 2 divides a - b} is an equivalence relation.

° Watch Video Solution

6. Let R be the relation 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 equivalence relation. Further, show that all the elements of
the subset {1, 3, 5, 7} are related to each other and all the
elements of the 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



https://dl.doubtnut.com/l/_U9Y5AXAQy0U9
https://dl.doubtnut.com/l/_uwRvhi6IyrTJ
https://dl.doubtnut.com/l/_NLBQ8nv80Hjp

7. Let A be the set of all 50 students of class Xll in a school. Let
f: A — N be the function defined by : f (x) = Roll number of

the student x. Prove that 'f' is one-one but not onto.

o Watch Video Solution

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

one-one but not onto.

o Watch Video Solution

9. Prove that the function f: R — R given by f(z) = 2z is

one-one and onto.

o Watch Video Solution



https://dl.doubtnut.com/l/_3CkQsn00ZcAp
https://dl.doubtnut.com/l/_Qtkjsewc8qfo
https://dl.doubtnut.com/l/_35H0g8FKdfao
https://dl.doubtnut.com/l/_WS8dZiaKpMDx

10. Show that the function: f:N — N given by
f(1) = f(2) =1and f(z) =z — 1, for every x > 2 is onto

but not one-one.

° Watch Video Solution

11. Show that function f: R — R given by f(z) = z? is neither

one-one nor onto.

o Watch Video Solution

12. Show that f:N— N , given by
x+1 if xisodd < both J
flz) = 5 — 1 i wiseven is both one-one an

onto.

o Watch Video Solution



https://dl.doubtnut.com/l/_WS8dZiaKpMDx
https://dl.doubtnut.com/l/_8VXcQxyrsahJ
https://dl.doubtnut.com/l/_BaAegfNGXo9o

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

always one-one.

o Watch Video Solution

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

be onto.

° Watch Video Solution

15. Let f:(2,3,4,5} — (3,4, 5,9} and
9g=1(3,4,59} — (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) = ¢(11) = 11.Find gof
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https://dl.doubtnut.com/l/_BaAegfNGXo9o
https://dl.doubtnut.com/l/_YRp6w7QWrUWc
https://dl.doubtnut.com/l/_3AzPil89ssDN
https://dl.doubtnut.com/l/_4HFddRxTZpRn
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16. Show that if f: A — B and g: B — C are one-one, then

gof: A — C'is also one-one.

o Watch Video Solution

17. Consider functions f and g such that composite gof is

defined and is one-one. Are fand g both necessarily one-one.

° Watch Video Solution

18. Are f and g both necessarily onto, if gof is onto?

° Watch Video Solution



https://dl.doubtnut.com/l/_4HFddRxTZpRn
https://dl.doubtnut.com/l/_BWRCkTCj6dLM
https://dl.doubtnut.com/l/_FxdccGJThvG9
https://dl.doubtnut.com/l/_psRzCs06nCf0
https://dl.doubtnut.com/l/_hj2H1OBBX2tG

19. 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 = l,.where X = {1,2,3}and Y = {a, b, c}.

o Watch Video Solution

20. Let f:N — Y, beafunctiondef € edasf(z) = 4z + 3,
where,Y = {y € N:y = 4x + 3 for some z € N}. Show that f

is invertible. Find the inverse.

o Watch Video Solution

2l. Let Y = {n2:n S N} sub NConsiderf : N rarr Yasf (n) =

n”2" Show that fis invertible. Find the inverse of f.

V.


https://dl.doubtnut.com/l/_hj2H1OBBX2tG
https://dl.doubtnut.com/l/_KxpeqHQS2gQN
https://dl.doubtnut.com/l/_8rVZOgBGGWRA
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22, let f:N — R, be a function defined as
f(z) = 42 + 12z + 15, Vz € N, show that f: N — S where

S, is range of fis invertible.

o Watch Video Solution

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

Show that ho(gof) = (hog)of.

o Watch Video Solution

24. et f: X — Y and g: Y — Z be two invertible functions.

Then gof is also invertible with (gof) 1 = f lofg™ 1


https://dl.doubtnut.com/l/_8rVZOgBGGWRA
https://dl.doubtnut.com/l/_Rc2O3MoEOk7f
https://dl.doubtnut.com/l/_mgK6DG3R3ihI
https://dl.doubtnut.com/l/_4Ajn7A1Pyluo

o Watch Video Solution

25. Let S =1{1,2,3} Determine whether the functions

f: 8 — S defined as below have inverses. Find f1,, if it exists:

f= {(17 2)? (2’ 1)’ (37 1)}

° Watch Video Solution

26. Let S ={1,2,3} Determine whether the functions

f: S8 — S defined as below have inverses. Find f™1,, if it exists:

f= {(17 3)’ (37 2)a (27 1)}

° Watch Video Solution



https://dl.doubtnut.com/l/_4Ajn7A1Pyluo
https://dl.doubtnut.com/l/_k1UsIOddu25D
https://dl.doubtnut.com/l/_zsN6n0Rfkv4i

27. 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.

o Watch Video Solution

28. Show that subtraction and division are not binary

operations on N.

o Watch Video Solution

29. Show that - : R x R — R, givenby(a,b) — a + 4b* is a

binary operation.

o Watch Video Solution



https://dl.doubtnut.com/l/_JaCC8lncNgc3
https://dl.doubtnut.com/l/_oEP2JHL5schS
https://dl.doubtnut.com/l/_YOvzP3XIgWF0

30. Let P be the set of all subsets of a given set X. Show that
U:P x P — P, givenby(A,B) - AUB and
N:P x P — P, givenby(A, B) - AN B are binary

operations on the set P.

o Watch Video Solution

31.Show that vV : R x R — R given by (a,b) — max . [a, )
and A :R x R — R given by (a,b) — min (a, b) are binary

operations.

o Watch Video Solution



https://dl.doubtnut.com/l/_YOvzP3XIgWF0
https://dl.doubtnut.com/l/_6sn4LjF6gyX5
https://dl.doubtnut.com/l/_pH1kPyp7DT94

32. Show that +:R xR —+ R and X:R X R — R are
commutative binary operations, but + R x R — R and

- :R x R — R are not commutative.

o Watch Video Solution

33.Showthat - : R x R — R defined bya - b = a + 2bis not

commutative.

o Watch Video Solution

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

is not associative on R, .

o Watch Video Solution



https://dl.doubtnut.com/l/_qf1jbcBy8uiv
https://dl.doubtnut.com/l/_A5pCg619W14e
https://dl.doubtnut.com/l/_wbwpjmYhjsfy

35.Show that - : R X R — R defined bya-b = a + 2bis not

commutative.

o Watch Video Solution

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

for the operations—: R x R —- Rand -+ R. X R. - R.

o Watch Video Solution

37.Show that —a is the inverse of a for the addition operation

1
"4+ "on Rand — is the inverse of a # 0 for the multiplication
a

operation ¢ X ’on R.
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https://dl.doubtnut.com/l/_wbwpjmYhjsfy
https://dl.doubtnut.com/l/_1a0XJjrEznzd
https://dl.doubtnut.com/l/_8weoWfRfgbWe
https://dl.doubtnut.com/l/_AFdw3zx4UZlU
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38. Show that -a is not the inverse of a € N for the addition

1
operation " 4+ ' on N and — is not the inverse of a € N for
a

multiplication operation ¢ X ’on N, fora # 1.

o Watch Video Solution

39.If R; and R, are equivalence relations in a set A, show that

R, N R, is also an equivalence relation

o Watch Video Solution

40. Let R be a relation on the set A of ordered pairs of positive

integers defined by R, (z, y)R(u, v), if and only if zv = yu.


https://dl.doubtnut.com/l/_AFdw3zx4UZlU
https://dl.doubtnut.com/l/_CU9wzoFFlaqB
https://dl.doubtnut.com/l/_tKcMBGRbj8E3
https://dl.doubtnut.com/l/_QXddm06rqQDw

Show that R is an equivalence relation.

° Watch Video Solution

41. Let X ={1,2,3,4,5,6,7,8,9}. Let R, be a relation in X
given by R; ={(z,y):z—y is divisible by 3} and R 2
bea — herrelationonX givenbyR 2 ={(x, y): {x, y} sub {1,4,7} or

{x,y} sub {2, 5,8} or {(x,y}sub {3,6,9}. Showt"R 1=R 2"

° Watch Video Solution

42.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



https://dl.doubtnut.com/l/_QXddm06rqQDw
https://dl.doubtnut.com/l/_lgv5SqxdF0ry
https://dl.doubtnut.com/l/_XghDwDNWY1nE

43. Determine whether the following binary operation on the

set N is associative and commutativea x b = 1Va, b € N.

o Watch Video Solution

44.Determine the following binary operations on the set R are

o . a+b
associative or commutative: a - b = —5 Va,b € R

° Watch Video Solution

45, Find the number of all one-one functions from set

A = {1, 2, 3} to itself.

° Watch Video Solution



https://dl.doubtnut.com/l/_viuQbX4QhGhk
https://dl.doubtnut.com/l/_UfYFrDALG7kZ
https://dl.doubtnut.com/l/_McBHrRCSsMCo

46.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.

o Watch Video Solution

47. Show that the number of equivalence relation in the set {1,

2, 3} containing (1, 2) and (2, 1) is two.

o Watch Video Solution

48.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/_DLTMtt6yhHD1
https://dl.doubtnut.com/l/_pQteGJTRWEDP
https://dl.doubtnut.com/l/_TWd7ggWrZgXc
https://dl.doubtnut.com/l/_FVaIUxelyxbU

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

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

o Watch Video Solution

50. Consider a function f: [O, %} — R given by f(z) = sinz

and g: [0, %} — R given by g(z) = cos x. Show that f and g

are one-one, but f + gis not one-one.

o Watch Video Solution



https://dl.doubtnut.com/l/_FVaIUxelyxbU
https://dl.doubtnut.com/l/_H522rE30NNln

1. Determine whether 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

2. Determine whether the following relations are reflexive,
symmetric and transitive:Relation R in the set N of natural

numbers defined as R = {(z,y):y =z + 573z < 4}

o Watch Video Solution

3. Determine whether the following relations are reflexive,
symmetric and  transitive:Relation R in the set

A=1{1,2,3,4,5,6}as R = {(z, y): yis + isib < byx}



https://dl.doubtnut.com/l/_sDCbqrzxLrIa
https://dl.doubtnut.com/l/_IGH0NQPwzkD2
https://dl.doubtnut.com/l/_YbIqwd0p3hYf

| o Watch Video Solution

4. Prove that the following relation R in Z of integers is an

equivalence relation: R = [(z, y): x — yis an integer}

o Watch Video Solution

5. Determine whether 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) : xand y

work at the same place}

o Watch Video Solution



https://dl.doubtnut.com/l/_YbIqwd0p3hYf
https://dl.doubtnut.com/l/_Roaff4MNt7Vw
https://dl.doubtnut.com/l/_S0kjleuq8iDZ

6. Determine whether 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) : xand y

live in the same locality}

° Watch Video Solution

7. Determine whether 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



https://dl.doubtnut.com/l/_IsldJ1OLD39f
https://dl.doubtnut.com/l/_CkL3nCk0Crus

8. Determine whether 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):zisw if eofy}

° Watch Video Solution

9. Determine whether 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): xisfatherofy}

o Watch Video Solution



https://dl.doubtnut.com/l/_OyV0v57rIU7V
https://dl.doubtnut.com/l/_NV55da8XWNn0

10. Show that the relation R in the set R of real numbers,
defined as R = {(a,b):a < b°}, is neither reflexive nor

symmetric nor transitive.

o 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.

o Watch Video Solution

12. Show that the relation R in the set R of real humbers
defined as R = ((a, b):a < b}, is reflexive and transitive but

not symmetric.

o Watch Video Solution



https://dl.doubtnut.com/l/_wMqv2R9wpkM8
https://dl.doubtnut.com/l/_b4Y9tA4HGmbi
https://dl.doubtnut.com/l/_uaKwDRuNtweb

13. Check whether the relation R in R defined by R ={(a, b) : a le

b”3} is reflexive, symmetric or transitive.

o 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.

o 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


https://dl.doubtnut.com/l/_uaKwDRuNtweb
https://dl.doubtnut.com/l/_DSPnKRthVMmO
https://dl.doubtnut.com/l/_WltSV9UjYhsu
https://dl.doubtnut.com/l/_6SJqVQl5rp3h

R = {(z,y): = and yhavesamevmberofpa > s} is  an

equivalence relation.

° Watch Video Solution

16. Show that the relation in the set A = {1, 2, 3, 4, 5}, given
by : R = {(a,b): Ia — bliseven} 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

17. Show that the relation R in the set
R={z:z € Z,0 <z <12}, givenby:R ={(a,b) : |a-b| is a

multiple of 4} is an equivalence relation.



https://dl.doubtnut.com/l/_6SJqVQl5rp3h
https://dl.doubtnut.com/l/_xlDfONn7Dm0M
https://dl.doubtnut.com/l/_cau5BFucCX7J

| o Watch Video Solution

18. Show that each of the relation R in the set
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

in each case.

o Watch Video Solution

19. Give an example of a relation. Which is: Symmetric but

neither reflexive nor transitive.

o Watch Video Solution



https://dl.doubtnut.com/l/_cau5BFucCX7J
https://dl.doubtnut.com/l/_4c8pahTyjsny
https://dl.doubtnut.com/l/_dHlbyBYkN23Q

20. Give an example of a relation. Which is: Transitive but

neither reflexive nor symmetric.

o Watch Video Solution

21. Give an example of a relation. Which is: Reflexive and

symmetric but not transitive.

o Watch Video Solution

22. Give an example of a relation which is reflexive and

transitive but not symmetric.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ka1BL0QYQtn5
https://dl.doubtnut.com/l/_9QxmbgHtfG0l
https://dl.doubtnut.com/l/_r2zly9YUwn69

23. Give an example of a 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
given by R = {(P, Q) : 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 of all points
related to a point P # (0, 0) is the circle passing through P

with origin as centre.

o Watch Video Solution



https://dl.doubtnut.com/l/_qcsykcFGllMQ
https://dl.doubtnut.com/l/_12EbDTZe1m58

25.Show that the relation R, defined by the set A of all triangles
as : R = {(T1,Ty) = T is similar to T 2} is an equivalence
relation. Consider three right-angled triangles T 1 with sides 3,

4,5, T 2 with sides 5,12,13 and T_3 with sides 6, 8, 10.

° Watch Video Solution

26.Show that the relation R defined in the set A of all polygons
as R = {(P1, P2): P1 and P2 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 57

o Watch Video Solution



https://dl.doubtnut.com/l/_ateXWagc7LLK
https://dl.doubtnut.com/l/_FudZ0JsyGlAV

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

R is an equivalence relation.

° Watch Video Solution

28. Let R be the relation in the set {1, 2, 3, 4} given by R ={(1, 2),

(2,2),(1,1),(4,4),(1,3),(3,3), (3, 2)}. 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:



https://dl.doubtnut.com/l/_1dXMDTHmtTG8
https://dl.doubtnut.com/l/_wl7VKz6N6Xvz

[ W Watch Video Solution ]

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

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

Answer:

° Watch Video Solution

1
30. 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


https://dl.doubtnut.com/l/_wl7VKz6N6Xvz
https://dl.doubtnut.com/l/_0a7zEaypygGK
https://dl.doubtnut.com/l/_cQBNNfMGNyNo

numbers. Is the result true, if the domain R. is replaced by N

with co-domain being same as R.?

o Watch Video Solution

31. Check the injectivity and surjectivity of the following

function: f: N — N given by f(z) = z?

° Watch Video Solution

32. Check the injectivity and surjectivity of the following

function: f: Z — Z given by f(z) = z?

o Watch Video Solution



https://dl.doubtnut.com/l/_cQBNNfMGNyNo
https://dl.doubtnut.com/l/_TOEwDDUuOPwT
https://dl.doubtnut.com/l/_aLJ07ncAVMHN

33. Check the injectivity and surjectivity of the following

function: f: R — R given by f(z) = z°

o Watch Video Solution

34. Check the injectivity and surjectivity of the following

function: f: N — N given by f(z) = z°

o Watch Video Solution

35. Check the injectivity and surjectivity of the following

function: f: Z — Z given by f(z) = z°

° Watch Video Solution



https://dl.doubtnut.com/l/_9UisAOyL9Y8y
https://dl.doubtnut.com/l/_ZVXdUeZ6fiY5
https://dl.doubtnut.com/l/_WrcX9O1eNh6O

36. Check the injectivity and surjectivity of the following

function: f: R — R given by f(z) = z°

o Watch Video Solution

37. Prove that greatest integer function f: R — R, given by
f(z) = [z], is neither one-one nor onto where [x] denotes the

greatest integer less than or equal to x..

o Watch Video Solution

38. Prove that Modulus Function f:R — R given by :
f(z) = |z| is neither one-one nor onto, where |z| is x, if x is

positive and |z| is - x, if x is negative.

o Watch Video Solution



https://dl.doubtnut.com/l/_NIV0cWvHOSic
https://dl.doubtnut.com/l/_U9BqnNYbeLuh
https://dl.doubtnut.com/l/_mpocHT75t5Z5

39. Show that the Signum Function
1 if >0
f: R — Rgivenbyf(z) = < 0 if =20 , is neither
-1 if £ <0
one-one nor onto.
° Watch Video Solution
40. Let A=1{1,2,3},B={4,506,7} and

f=1{(1,4),(2,5), (3, 6)} be a function from A to B. Show that

f is one-one.

o Watch Video Solution

41.n the following case, state whether the function is one-one,

onto or bijective. Justify your answer: f: R — R defined by


https://dl.doubtnut.com/l/_mpocHT75t5Z5
https://dl.doubtnut.com/l/_W28zmP3sCXS9
https://dl.doubtnut.com/l/_XwQMR6iAxpsv
https://dl.doubtnut.com/l/_VocR2dsBvzbC

f(z) =3 -4z

Answer:

° Watch Video Solution

42.In the following case, state whether the function is one-one,
onto or bijective. Justify your answer: f: R — R defined by

flz) =1+2°

o Watch Video Solution



https://dl.doubtnut.com/l/_VocR2dsBvzbC
https://dl.doubtnut.com/l/_A8KuUP5WkhAP
https://dl.doubtnut.com/l/_9WntIZmuTlPp

be defined by,

43, Let f:N— N
ntl if nisodd

f(n) = 2 - for all n € N. State
% if niseven

whether the function f is bijective. Justify your answer.

o Watch Video Solution

44.1etA = R — {3} and B = R — {1}. Consider the function

f:A— > B. defined by f(z) = z — 3Is f one one or Onto?

Justify your answer

o Watch Video Solution

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

answer.


https://dl.doubtnut.com/l/_9WntIZmuTlPp
https://dl.doubtnut.com/l/_gppeTfN7qKp4
https://dl.doubtnut.com/l/_DRVKnykYWWpj

A. fis one-one onto

B. f is many-one onto

C.fis one-one but not onto

D. fis neither one-one nor onto.

Answer:

o Watch Video Solution

46. Let £:(2,3,4,5} = (3,4,5,9) and
9g=1(3,4,59} — (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) = ¢(11) = 11.Find gof

o Watch Video Solution



https://dl.doubtnut.com/l/_DRVKnykYWWpj
https://dl.doubtnut.com/l/_YOJ0zcUkA5xC
https://dl.doubtnut.com/l/_qOlCSJ1xHNor

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

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

° Watch Video Solution

48.Find gof and fog, if f(z) = |z| and g(z) = |5z — 2|

o Watch Video Solution

49, Find gof and fog, if f(z) = 82> and g(z) = 5

o Watch Video Solution

B 4r — 3

50. If f(x) = —

2
L F gshow that fo f(x) = zfor all

2
x # g.what is inverse of f?

| e |


https://dl.doubtnut.com/l/_qOlCSJ1xHNor
https://dl.doubtnut.com/l/_xspJMztxBQXZ
https://dl.doubtnut.com/l/_J3l4Mb9MIQaK
https://dl.doubtnut.com/l/_g6kVcD3U50U0

[ & Watch Video Solution

51. State with reason whether following functions have inverse:
f:{1,2,3,4} — {10} with

f= {(17 10)7 (27 10)7 (37 10)7 (47 10)}

o Watch Video Solution

52. State with reason whether following functions have inverse:
9:{5,6,7,8} — {1, 2,3, 4} with

g = {(53 4)) (6a 3)a (73 4)) (87 2)}

o Watch Video Solution



https://dl.doubtnut.com/l/_g6kVcD3U50U0
https://dl.doubtnut.com/l/_Ok2jxLRdaNB7
https://dl.doubtnut.com/l/_afFw6ChQ22PS

53. State with reason whether following functions have inverse:
h:{2,3,4,5} — {7,9,11, 13} with

f= {(27 7)7 (37 9)’ (47 11)7 (57 13)}

° Watch Video Solution

54. Consider f: R - R given by f(x) = 4z + 3. Show that f is

invertible. Find the inverse of f.

o Watch Video Solution

55. Consider f: R, — [4,00) given byf(z) = 2> + 4 Show

that f is invertible with the inverse

f1,of fgivenbyf 1(y) = \/y — 4, where R is the set of all

non-negative real numbers.



https://dl.doubtnut.com/l/_AhwBoY5e3o06
https://dl.doubtnut.com/l/_h46IPVZ8zYJl
https://dl.doubtnut.com/l/_2j9lp9O3BbuU

| o Watch Video Solution

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

.Find f"1and showthat (f 1) 1= f

° Watch Video Solution

57. Let f: X — Y be an invertible function. Show that the

inverseof f 1lisf,ie.(f71) 1= f

o Watch Video Solution

1
3

58.1f f: R — R, begivenbyf(x) = (3 — :c3) ,then fof(z) is:

331

A —
3


https://dl.doubtnut.com/l/_2j9lp9O3BbuU
https://dl.doubtnut.com/l/_h1yNx5U8tIgq
https://dl.doubtnut.com/l/_oTUYbhRxFyXR
https://dl.doubtnut.com/l/_fONhQourUFYt

Answer:

o Watch Video Solution

59. Let f:R—{%}—)R be a function defined as

f(z) :43 ? 1 The inverse of f is the (Map)g: Range
T

f— R—{%},given by :

(]
+ 4y
(]

Ag(y) =3 3

Y
3 — 4y

C.g(y) =4


https://dl.doubtnut.com/l/_fONhQourUFYt
https://dl.doubtnut.com/l/_GDRH4zj1aJcA

Yy
4 — 3y

D.g(y) =3

Answer:

° Watch Video Solution

60. 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:

OnZ",def ce-bya-b=a—b

o Watch Video Solution

61. Determine whether or not each of the definition of ™ given

below gives a binary operation. In the event that ™ is not a


https://dl.doubtnut.com/l/_GDRH4zj1aJcA
https://dl.doubtnut.com/l/_I9HmIVig1YZr
https://dl.doubtnut.com/l/_DwiNfxRmR0cg

binary operation, give justification for this:

OnZ",def € e’ - 'byaxb= ab

o Watch Video Solution

62. 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:

OnZ"',def c e’ - 'bya x b = ab®

o Watch Video Solution

63. 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:

OnZ*,def ce’ - 'bya b= |a — b



https://dl.doubtnut.com/l/_DwiNfxRmR0cg
https://dl.doubtnut.com/l/_wcCEfywuqT33
https://dl.doubtnut.com/l/_Zl3jnGJWT3KQ

| o Watch Video Solution

64. 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:

OnZ " ,defce’ - 'byaxb=a

o Watch Video Solution

65. For operation * defined below, determine whether * is

binary, commutative or associative: On Z,definea - b =a — b

o Watch Video Solution



https://dl.doubtnut.com/l/_Zl3jnGJWT3KQ
https://dl.doubtnut.com/l/_VXM5ugufSqut
https://dl.doubtnut.com/l/_zMs40VUx7KMz

66. For operation * defined below, determine whether * is

binary, commutative or associative: On ), definea - b = ab + 1

o Watch Video Solution

67. For operation * defined below, determine whether x is

. . . b
binary, commutative or associative: On Q, definea - b = aE

° Watch Video Solution

68. For operation * defined below, determine whether x is

binary, commutative or associative: On Z *, definea - b = 2%

o Watch Video Solution



https://dl.doubtnut.com/l/_gNNmGAObZudE
https://dl.doubtnut.com/l/_tw7xIoFE8TS3
https://dl.doubtnut.com/l/_eY334Tq81u2A

69. For operation * defined below, determine whether * is

binary, commutative or associative: On Z 7", definea - b = a’

o Watch Video Solution

70. For operation * defined below, determine whether x is

binary, commutative or associative: On R — { — 1}, define

a
b+1

a-b=

o Watch Video Solution

71. Consider the binary operation A on the set {1, 2, 3,4, 5}
defined by a A b = min {a, b} Write the operation table of

the operation A.

o Watch Video Solution



https://dl.doubtnut.com/l/_HIZQw2AioQch
https://dl.doubtnut.com/l/_ENRkH1eV7uQV
https://dl.doubtnut.com/l/_ubzBRYk38uQP

72. Consider a binary operation * on the set {1, 2, 3,4, 5}

given by the following multiplication table

% 1 2 3 4 5
1 1 1 1 1 1
2 1 2 1 2 1
3 1 1 3 1 1
4 1 2 1 4 1
S 1 1 1 1 S <

commutative?

° Watch Video Solution

73. Consider a binary operation * on the set {1, 2, 3,4, 5}

given by the following multiplication table


https://dl.doubtnut.com/l/_ubzBRYk38uQP
https://dl.doubtnut.com/l/_VofotOl0xM58
https://dl.doubtnut.com/l/_ip3FslljlXyJ

i | & | W |
i
[
L
i
—

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

o Watch Video Solution

74. Let x be the binary operation on N given by

ca-b=L.C.M.ofa and b.Find:5-7,20 - 16

o Watch Video Solution



https://dl.doubtnut.com/l/_ip3FslljlXyJ
https://dl.doubtnut.com/l/_U4w1QSH6v5x3

75. Let * be the binary operation on N given by

ca-b=L.C.M.ofa and b.Find :Is * commutative?

o Watch Video Solution

76. Let x be the binary operation on N given by

ca-b=L.C. M.ofa and b.Find:Is * associative?

° Watch Video Solution

77. Let x be the binary operation on N given by

ca-b=L.C.M.ofa and b. Find : Find the identity of * in

N

° Watch Video Solution



https://dl.doubtnut.com/l/_xEIUNrpymIjw
https://dl.doubtnut.com/l/_0zIDRXHMuvdr
https://dl.doubtnut.com/l/_t7qTPNyCwCPz
https://dl.doubtnut.com/l/_0289Tu4ZvHiG

78. Let x be the binary operation on N given by
ca-b=L.C. M.ofa and b. Find : Which elements of N are

invertible for the operation *?

° Watch Video Solution

79. Is * defined on the set {1,2,3,4,5} by
a-b=L.C.M.ofa and b a binary operation? Justify your

answer.

o Watch Video Solution

80. Let * be the binary operation on N defined by

a-b=H.C.F.ofa and b.1s * commutative?

o Watch Video Solution



https://dl.doubtnut.com/l/_0289Tu4ZvHiG
https://dl.doubtnut.com/l/_jaSJA6GpfAWN
https://dl.doubtnut.com/l/_bOudGAny38Rf

81. Let * be the binary operation on N defined by

a-b=H.C.F.ofa and b.Is * associative?

o Watch Video Solution

82. Let * be the binary operation on N defined by
a-b=H.C.F.ofa and b. Does there exist identity for this

binary operation on N?

o Watch Video Solution

8. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = a — b find is it commutative?

o Watch Video Solution



https://dl.doubtnut.com/l/_bOudGAny38Rf
https://dl.doubtnut.com/l/_ocCdRRqcIGFl
https://dl.doubtnut.com/l/_ZTtDCjlGcNhw
https://dl.doubtnut.com/l/_yqZNfscqRONX

84. Let x be a binary operation on the set Q of rational

numbers as follows: a - b = a — b find is it associative?

o Watch Video Solution

85. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = a2 — b2 find is it commutative?

° Watch Video Solution

86. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = a2 — b2 find is it associative?

o Watch Video Solution



https://dl.doubtnut.com/l/_yqZNfscqRONX
https://dl.doubtnut.com/l/_U3Iv3qekRnsw
https://dl.doubtnut.com/l/_1k5OLwNGTIlm
https://dl.doubtnut.com/l/_ascRt3szGq5h
https://dl.doubtnut.com/l/_nI8C8jdNn60n

87. Let % be a binary operation on the set Q of rational

numbers as follows: a - b = a + ab find is it commutative?

° Watch Video Solution

88. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = a + ab find is it associative?

° Watch Video Solution

89. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = (a — b)” find is it commutative?

o Watch Video Solution



https://dl.doubtnut.com/l/_nI8C8jdNn60n
https://dl.doubtnut.com/l/_jMdN0zgGaWjA
https://dl.doubtnut.com/l/_ygZHCuvuYBUw

90. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = (a — b)° find is it associative?

o Watch Video Solution

91. Let * be a binary operation on the set Q of rational

b
a . i
numbers as follows: a - b = T find is it commutative?

° Watch Video Solution

92. Let * be a binary operation on the set Q of rational

b

a .. ..
numbers as follows: a - b = vE find is it associative?

o Watch Video Solution



https://dl.doubtnut.com/l/_kEfFSE2AEtzU
https://dl.doubtnut.com/l/_eF0a6grzFMdE
https://dl.doubtnut.com/l/_YRXeohccSAxK

93. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = (ab)® find is it commutative?

o Watch Video Solution

94. Let * be a binary operation on the set Q of rational

numbers as follows: a - b = (ab)® find is it associative?

° Watch Video Solution

95. Let A =N x N and % be the binary operation on A
defined by (a,b) - (¢,d) = (a +¢,b+d) Show that * is
commutative and associative. Find the identity element for x

on A, if any.

o Watch Video Solution



https://dl.doubtnut.com/l/_onyoijcWB4hy
https://dl.doubtnut.com/l/_TfcsIolWOkuf
https://dl.doubtnut.com/l/_2rXyGICdsAXX

96. State whether the following statement is true or false.
Justify:For an arbitrary binary operation - on a set N,

a-a=a,for ala e N

o Watch Video Solution

97. State whether the following statement is true or false.

Justify: If * is a commutative binary operation on N, then

a-(b-c)=1(c-b)-a

o Watch Video Solution

98. Consider a binary operation * on N defined as

a-b=a®+b> Choose the correct answer: Is * neither


https://dl.doubtnut.com/l/_2rXyGICdsAXX
https://dl.doubtnut.com/l/_lqUcOItvaoOd
https://dl.doubtnut.com/l/_OV9i1cPrVkrY
https://dl.doubtnut.com/l/_ocvsTLrTvspV

commutative nor associative?

o Watch Video Solution

99. Consider a binary operation * on N defined as
a-b=a®+ b Choose the correct answer:ls * commutative

but not associative?

° Watch Video Solution

100. Consider a binary operation * on N defined as
a-b=a®+b> Choose the correct answer: Is * neither

commutative nor associative?

° Watch Video Solution



https://dl.doubtnut.com/l/_ocvsTLrTvspV
https://dl.doubtnut.com/l/_jNcIU9PPaKDH
https://dl.doubtnut.com/l/_ajydftZjYsvI

101. Let f: R — R, be defined as f(z) = 10z + 7. Find the

function g: R — R such that gof = fog = 1

o Watch Video Solution

102.Let f: W — W, be defined as f(n) = n—1,if n is odd 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

103.1f f: R — Ris defined by f(z) = 2?3z + 2, find f(f(z))

° Watch Video Solution



https://dl.doubtnut.com/l/_MKmZ1oDviLB2
https://dl.doubtnut.com/l/_cBIT726lFWaR
https://dl.doubtnut.com/l/_JdY0UBvnFN9N
https://dl.doubtnut.com/l/_9qDifHfXG1Ct

104. Show that the function f:R — {z € R:-1 <z < 1}

defined by f(z) = xz € R is one one and onto

1—|—|a:|’

function.

o Watch Video Solution

105. Show that the function f: R — R given by f(z) = 2% is

injective.

o Watch Video Solution

106. Give examples of two functions f: N — Zand g: Z — Z

such that gof is injective but g is not injective.

o Watch Video Solution



https://dl.doubtnut.com/l/_9qDifHfXG1Ct
https://dl.doubtnut.com/l/_1oZ5Xv4mILu3
https://dl.doubtnut.com/l/_4KrgMvpewyIJ
https://dl.doubtnut.com/l/_uDKsCN0ss1l5

107. Give examples of two functions f: N — Nand g: N — N

such that gof is onto but f is not onto.

o Watch Video Solution

108. 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.

o Watch Video Solution

109. 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/_uDKsCN0ss1l5
https://dl.doubtnut.com/l/_EFUbAckGIT0D
https://dl.doubtnut.com/l/_TRbt99IFrM1I

10. Let S = {a,b,c} and T = {1,2,3}. Find F 1 of the
following functions F from S to T, if it exists:

F ={(a,3),(b,2),(c, 1)}

o Watch Video Solution

M. Let S={a,b,c} and T = {1,2,3}. Find F~1 of the
following functions F from S to T, if it exists:

F ={(a,2),(b1),(c, 1)}

o Watch Video Solution

12. Consider the binary operations -:R x R —+ R and

0:RxR—R defined as a-b=|a-1b and


https://dl.doubtnut.com/l/_TRbt99IFrM1I
https://dl.doubtnut.com/l/_vWorLdQDxvA1
https://dl.doubtnut.com/l/_V4MHR2CHKjhs
https://dl.doubtnut.com/l/_XEfvl7Z1yPvd

aob = a, Va,b € R Show that * is commutative but not
associative, o is associative but not commutative. Further, show
thatVa,b,c € R,a- (boc) = (a- b)o(a - ¢).[If it is so, we say
that the operation * distributes over the operation o]. Does o

distribute over *? Justify your answer.

° Watch Video Solution

113. Given a non-empty set X, let - : P(X) x P(X) — P(X),
be defined as A-B=(A-B)U(B-A),VA,B¢c P(X)
Show that the empty set ¢ is the identity for the operation *

and all the elements A of P(X) are invertible with A" 1 = A.

o Watch Video Solution



https://dl.doubtnut.com/l/_XEfvl7Z1yPvd
https://dl.doubtnut.com/l/_9nPU8A8uUfhD

114. Define a binary operation * on the set {0, 1, 2, 3, 4, 5} as
a-b={a+0b if a+b<6ba+b—6, if a+b>6.

Show that zero is the identity for this operation and each
element 'a' of the set is invertible with (6-a) being the inverse of

a.

o Watch Video Solution

5. let A=1{1012}, B=1{4-202 and
f,g: A — B, be functions defined by f(z) = z’>-z, z € A
and g(x)= 2|x-(1/2)|-1, x in A. Are f and g equal? Justify your

answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_ftdXHGTQrcs8
https://dl.doubtnut.com/l/_n6bcjdQMHHp9

116. 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:

° Watch Video Solution

17. Let A = {1, 2,3} Then number of equivalence relations

containing (1, 2) is:


https://dl.doubtnut.com/l/_3ztzDIf8bbrw
https://dl.doubtnut.com/l/_h5ztrgY36pdw

Al

B.2

C.3

D.4

Answer:

o Watch Video Solution

118. Number of binary operations on the set {a, b} is :

A.10

B.16

C. 20

D.8


https://dl.doubtnut.com/l/_h5ztrgY36pdw
https://dl.doubtnut.com/l/_6JUpEMesydWF

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_6JUpEMesydWF

