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RELATIONS AND FUNCTIONS

Exercise

1. If , �nd the

values of x and y.

Watch Video Solution

( + 1, y − ) = ( , )
x
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2

3

5
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nwriHDBzfL3O


2. If the set A has 3 elements and the set B = {3, 4,

5}, then �nd the number of elements in .

Watch Video Solution

(A × B)

3. If G = {7, 8} and H = {5, 4, 2}, �nd  and 

.

Watch Video Solution

G × H

H × G

https://dl.doubtnut.com/l/_nwriHDBzfL3O
https://dl.doubtnut.com/l/_6qRVy9wn2nqR
https://dl.doubtnut.com/l/_lmAQamwLipF5


4. State whether the following statement is true

or false. If the statement is false, rewrite the

given statement correctly. ) If P = {m, n} and Q = {

n, m}, then  = {(m, n),{n. m)}.

Watch Video Solution

P × Q

5. State whether the following statement is true

or false. If the statement is false, rewrite the

given statement correctly. If A and B are non-

empty sets, then  is a non-empty set of

ordered pairs (x, y) such that  and .

A × B

x ∈ A y ∈ B

https://dl.doubtnut.com/l/_EcfWfSqGYQSc
https://dl.doubtnut.com/l/_bbOM74EkNZj4


Watch Video Solution

6. State whether the following statement is true

or false. If the statement is false, rewrite the

given statement correctly. If A = {1, 2}, B = {3, 4},

then .

Watch Video Solution

A × (B ∩ ϕ) = ϕ

7. If A= {-1, 1}, �nd .

Watch Video Solution

A × A × A

https://dl.doubtnut.com/l/_bbOM74EkNZj4
https://dl.doubtnut.com/l/_SP7Fe4Jj7ajn
https://dl.doubtnut.com/l/_iXasBG4po7Zx


8. If  = {(a, x).(a , y). (b, x), (b, y)}. Find A and

B.

Watch Video Solution

A × B

9. Let A= {1, 2}, B = {1, 2, 3, 4}, C = {5, 6} andD = {5, 6,

7, 8}. Verify that

.

Watch Video Solution

A × (B ∩ C) = (A × B) ∩ (A × C)

https://dl.doubtnut.com/l/_lGR6xCFBdFjO
https://dl.doubtnut.com/l/_yCL5NHoMEHhT


10. Let A= {1, 2}, B = {1, 2, 3, 4}, C = {5, 6} andD = {5,

6, 7, 8}. Verify that  is a subset of .

Watch Video Solution

A × C B × D

11. Let A = {1, 2} and B = {3, 4}. Write . How

many subsets will  have? List them.

Watch Video Solution

A × B

A × B

12. Let A and B be two sets such that n(A) = 3 and

n(B) = 2. If (x, 1), (y, 2),(z, 1) are in , �nd AA × B

https://dl.doubtnut.com/l/_mTlUlFoIfCmR
https://dl.doubtnut.com/l/_eUDb6rjiSWn6
https://dl.doubtnut.com/l/_phnxqJ8By9eg


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

Watch Video Solution

13. The Cartesian product  has 9 elements

among which are found (-1, 0) and (0,1). Find the

setA and the remaining elements of .

Watch Video Solution

A × A

A × A

14. Let A = {1, 2, 3,...,14}. De�ne a relation R from A

to A by R = {(x, y) : 3x-y= 0, where x,y  A}. Write∈

https://dl.doubtnut.com/l/_phnxqJ8By9eg
https://dl.doubtnut.com/l/_Xu4L2kjxff2y
https://dl.doubtnut.com/l/_wiKxu7P3iG7X


down its domain, codomain and range.

Watch Video Solution

15. De�ne a relation R on the set N of natural

numbers by R = {(x, y) : y= x + 5, x is a natural

number less than 4, x,y  N}. Depict this

relationship using roster form. Write down the

domain and the range.

Watch Video Solution

∈

https://dl.doubtnut.com/l/_wiKxu7P3iG7X
https://dl.doubtnut.com/l/_IReXB4oXuJSS


16. A = {1, 2, 3, 5} andB= {4, 6, 9}. De�ne a relation R

Ifom A to B by R = {(x,y): the di�erence between x

and y is odd, }. Write R in roster

form.

Watch Video Solution

x ∈ A, y ∈ B

17. The Fig2.7 shows a relationship between the

sets P and Q. Write this relation (i) in set-builder

form (ii) roster form. What is its domain and

range? 

https://dl.doubtnut.com/l/_ddJcPvLYigyc
https://dl.doubtnut.com/l/_LlPCc4C6tV2R


Watch Video Solution

18. LetA= {1, 2, 3, 4, 6}. Let R be the relation on A

de�ned by {(a, b): a , , b is exactly divisible

by a}. Write R in roster form

Watch Video Solution

b ∈ A

19. LetA= {1, 2, 3, 4, 6}. Let R be the relation on A

de�ned by {(a, b): a , , b is exactly divisible

by a}. Find the domain of R

Watch Video Solution

b ∈ A

https://dl.doubtnut.com/l/_LlPCc4C6tV2R
https://dl.doubtnut.com/l/_zSCwMmSJe8ss
https://dl.doubtnut.com/l/_fiDkLVzmY3tW


20. LetA= {1, 2, 3, 4, 6}. Let R be the relation on A

de�ned by {(a, b): a , , b is exactly divisible

by a}. Find the range of R.

Watch Video Solution

b ∈ A

21. Determine the domain and range of the

relation R de�ned by R = {(x, x + 5) : x  {0, 1, 2,

3, 4, 5}}.

Watch Video Solution

∈

https://dl.doubtnut.com/l/_fiDkLVzmY3tW
https://dl.doubtnut.com/l/_FImI7ilJZWiZ
https://dl.doubtnut.com/l/_6iZPjnfReM5I


22. Write the relation R = {(x, ) : x is a prime

number less than 10} in roster form.

Watch Video Solution

x3

23. Let A = {x, y,z} and B = {1,2}. Find the number of

relations from A to B.

Watch Video Solution

24. Let R be the relation on Z de�ned by R = {(a,b

): a, b  Z, a-b is an integer}. Find the domain∈

https://dl.doubtnut.com/l/_MQSbV1EpcXQn
https://dl.doubtnut.com/l/_AhMYcU5fzC7k
https://dl.doubtnut.com/l/_5fqKEg5W1C7r


and range of R.

Watch Video Solution

25. Which of the following relations are

functions? Give reasons. If it is a function,

determine its domain and range.

Watch Video Solution

{(2, 1), (5, 1), (8, 1), (11, 1), (14, 1), (17, 1)}

https://dl.doubtnut.com/l/_5fqKEg5W1C7r
https://dl.doubtnut.com/l/_wW4r1RpOWEe7


26. Which of the following relations are

functions? Give reasons. If it is a function,

determine its domain and range.

Watch Video Solution

{(2, 1), (4, 2), (6, 3), (8, 4), (10, 5), (12, 6), (14, 7)}

27. Which of the following relations are

functions? Give reasons. If it is a function,

determine its domain and range.

Watch Video Solution

{(1, 3), (1, 5), (2, 5)}.

https://dl.doubtnut.com/l/_RU7y3G8JTmoO
https://dl.doubtnut.com/l/_HHZAK6DZ2IjJ


28. Find the domain and range of the following

real function:- 

Watch Video Solution

f(x) = − |x|

29. Find the domain and range of the following

real function:- 

Watch Video Solution

f(x) = √9 − x2

https://dl.doubtnut.com/l/_HHZAK6DZ2IjJ
https://dl.doubtnut.com/l/_xDiu0ghzQs7W
https://dl.doubtnut.com/l/_YhRUAls1k1A1


30. A function f is de�ned by f(x)= 2x -5. Write

down the values of f(0)

Watch Video Solution

31. A function f is de�ned by f(x)= 2x -5. Write

down the values of f(7)

Watch Video Solution

32. A function f is de�ned by f(x)= 2x -5. Write

down the values of f(-3)

https://dl.doubtnut.com/l/_r68peYoyXaZd
https://dl.doubtnut.com/l/_O9EzQBTscCdj
https://dl.doubtnut.com/l/_rMbqr9RYKovb


Watch Video Solution

33. The function 't' which maps temperature in

degree Celsius into temperature in degree

Fahrenheit is de�ned by .Find:-

t(0)

Watch Video Solution

t(C) = + 32
9C

5

34. The function 't' which maps temperature in

degree Celsius into temperature in degree

https://dl.doubtnut.com/l/_rMbqr9RYKovb
https://dl.doubtnut.com/l/_cyQPCeLTgPSa
https://dl.doubtnut.com/l/_NS8xfJNScMmE


Fahrenheit is de�ned by .Find:-

t(28)

Watch Video Solution

t(C) = + 32
9C

5

35. The function 't' which maps temperature in

degree Celsius into temperature in degree

Fahrenheit is de�ned by .Find:-

t(-10)

Watch Video Solution

t(C) = + 32
9C

5

https://dl.doubtnut.com/l/_NS8xfJNScMmE
https://dl.doubtnut.com/l/_owDq3sExe2kF


36. The function 't' which maps temperature in

degree Celsius into temperature in degree

Fahrenheit is de�ned by .Find:-

The value of C, when t(C) = 212.

Watch Video Solution

t(C) = + 32
9C

5

37. Find the range of the following function:-

.

Watch Video Solution

f(x) = 2 − 3x, x ∈ R, x > 0

https://dl.doubtnut.com/l/_8CWPc3oYuCl0
https://dl.doubtnut.com/l/_gKNcOOzY2MOH


38. Find the range of the following function:-

, x is a real number.

Watch Video Solution

f(x) = x2 + 2

39. Find the range of the following function:-

, x is a real number.

Watch Video Solution

f(x) = x

40. The relation 'f' is de�ned by

 The relation 'g' isf(x) = {
x2 0 ≤ x ≤ 3

3x 3 ≤ x ≤ 10

https://dl.doubtnut.com/l/_EfIiP7W5YSAd
https://dl.doubtnut.com/l/_BxR74vpmPue2
https://dl.doubtnut.com/l/_dB85hz8xfUO5


de�ned by  Show

that 'f' is a function and 'g' is not a function.

Watch Video Solution

g(x) = {
x2 0 ≤ x ≤ 2

3x 2 ≤ x ≤ 10

41. If , �nd .

Watch Video Solution

f(x) = x2
f(1.1) − f(1)

(1.1 − 1)

42. Find the domain of the function

.

Watch Video Solution

f(x) =
x2 + 2x + 1

x2 − 8x + 12

https://dl.doubtnut.com/l/_dB85hz8xfUO5
https://dl.doubtnut.com/l/_K18yM3yek023
https://dl.doubtnut.com/l/_qVpcCeus0ePi


43. Find the domain and the range of the real

function 'f' de�ned by .

Watch Video Solution

f(x) = √(x − 1)

44. Find the domain and the range of the real

function 'f' de�ned by .

Watch Video Solution

f(x) = |x − 1|

https://dl.doubtnut.com/l/_qVpcCeus0ePi
https://dl.doubtnut.com/l/_slAKutl69l1A
https://dl.doubtnut.com/l/_9S0Ze0bOFyj0


45. Let  be a

function from R into R. Determine the range of

'f'.

Watch Video Solution

f = {(x, ) : x ∈ R}
x2

1 + x2

46. Let f g :  be de�ned, respectively by 

. Find 

and  .

Watch Video Solution

R → R

f(x) = x + 1, g(x) = 2x − 3 f + g, f − g

f

g

https://dl.doubtnut.com/l/_CyLJp9ShhgbC
https://dl.doubtnut.com/l/_JcpQfgJ0Vi4a
https://dl.doubtnut.com/l/_xNzOtxlGoj7O


47. Let f = {(1,1), (2,3), (0,-1), (-1, -3)} be a function

from Z to Z de�ned by , for some

integers a, b. Determine a, b.

Watch Video Solution

f(x) = ax + b

48. Let R be a relation from N to N de�ned by R =

{(a, b) : a, b  N and a= }. Is the following

true? , for all . Justify your

answer

Watch Video Solution

∈ b2

(a, a) ∈ R a ∈ N

https://dl.doubtnut.com/l/_xNzOtxlGoj7O
https://dl.doubtnut.com/l/_0BehRIoovbIq
https://dl.doubtnut.com/l/_wShtoUBY8FSX


49. Let R be a relation from N to N de�ned by R =

{(a, b) : a, b  N and a= }. Is the following

true? , implies . Justify your

answer

Watch Video Solution

∈ b2

(a, b) ∈ R (b, a) ∈ R

50. Let R be a relation from N to N de�ned by R =

{(a, b) : a, b  N and a= }. Is the following

true?  implies .

Justify your answer

Watch Video Solution

∈ b2

(a, b) ∈ R, (b, c) ∈ R (a, c) ∈ R

https://dl.doubtnut.com/l/_wShtoUBY8FSX
https://dl.doubtnut.com/l/_b62qug1ncejO


51. Let A={1,2,3,4}, B = {1,5,9,11,15,16} and f={(1,5),

(2,9), (3,1), (4,5), (2,11)}. Is the following true?

Justify your answer. f is a relation from A to B

Watch Video Solution

52. Let A={1,2,3,4}, B = {1,5,9,11,15,16} and f={(1,5),

(2,9), (3,1), (4,5), (2,11)}. Is the following true?

Justify your answer. f is a function from A to B.

Watch Video Solution

https://dl.doubtnut.com/l/_mKdUzFNFmi7m
https://dl.doubtnut.com/l/_CleDtXvIxvIx


53. Let f be the subset of  de�ned by 

.Is f a function from

Z to Z? Justify your answer.

Watch Video Solution

Z × Z

f = {(ab, a + b) : a, b ∈ Z}

54. Let A = {9,10,11,12,13} and let  be

de�ned by f(n)= the highest prime factor of n.

Find the range of f.

Watch Video Solution

f : A → N

https://dl.doubtnut.com/l/_Bks6kPXBV69Z
https://dl.doubtnut.com/l/_oy0ccf78aPAO

