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RELATIONS AND FUNCTIONS

Exercise 2 2

1. . Define a relation R from A

to B by R = {(x, y): the difference between  and  is odd: 

}. Write R in roster form.

A. 

 


A = {1, 2, 3, 5}  and B = {4, 6, 9}

x y

x ∈ A, y ∈ B

R = {(1, 4), (3, 4), (5, 4), (1, 6), (5, 6), (2, 9)}

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8rdmhRiBrdYC


B. 

 


C. 

 


D. 

 


Answer: D

Watch Video Solution

R = {(1, 4), (3, 4), (5, 4), (1, 6), (3, 6), (5, 6)}

R = {(1, 4), (3, 4), (1, 6), (3, 6), (5, 6), (2, 9)}

R = {(1, 4), (3, 4), (5, 4), (1, 6), (3, 6), (5, 6), (2, 9)}

2. Define a relation R on the set N of natural numbers by

,  is a natural number less than 

. Depict this relationship using roster form. Write

down the domain and the range...

Watch Video Solution

R = {(x, y) : y = x + 5 x

4; x, y ∈ N}

https://dl.doubtnut.com/l/_8rdmhRiBrdYC
https://dl.doubtnut.com/l/_FqLa3UqbonxG


Watch Video Solution

3. Let . Define a relation  from  to  by 

. Write down its

domain, co-domain and range.

Watch Video Solution

A = {1, 2, 3, ..., 14} R A A

R = {(x, y) : 3x − y = 0,  where x, y ∈ A}

4. Determine the domain and range of the relation R defined by

Watch Video Solution

R = {(x, x + 5) : x ∈ {0, 1, 2, 3, 4, 5}}.

5. Let . Let R be the relation on A defined by 

 is exactly divisible by a}.(i) Write R in roster

form(ii) Find the domain of R(iii) Find the range of R.

A = {1, 2, 3, 4, 6}

{(a
.
b) : a, b ∈ A, b

https://dl.doubtnut.com/l/_FqLa3UqbonxG
https://dl.doubtnut.com/l/_3lgTuK3wwVhJ
https://dl.doubtnut.com/l/_w2KD8vIZ2tPB
https://dl.doubtnut.com/l/_6hay5qBxg6iW


Watch Video Solution

6. Let R be the relation on Z defined by

 is an integer}.Find the domain and

range of R.

Watch Video Solution

R = {(a, b) : a, b ∈ Z, a − b

7. Let . Find the number of

relations from  to .

Watch Video Solution

A = {x, y, z}  and B = {1, 2}

A B

8. Write the Relation is a prime number less

than 10} in roster form.

Watch Video Solution

R = {(x, x3) : x

https://dl.doubtnut.com/l/_6hay5qBxg6iW
https://dl.doubtnut.com/l/_NGYdpyxsWsGS
https://dl.doubtnut.com/l/_6NXCOCWmk2wV
https://dl.doubtnut.com/l/_T3ebO9uWRwjP


Exercise 2 1

9. The area bounded by the curves  ;  and 

 axis in the 4th quadrant is

A. if p“  and cos R.  ”

B. null

C. null

D. null

Answer: null

Watch Video Solution

y = √x 2y + 3 = x

x −

p

r

p

q

https://dl.doubtnut.com/l/_T3ebO9uWRwjP
https://dl.doubtnut.com/l/_eruEs5ZH4P23


1. The Cartesian product  has 9 elements among which are

found . Find the set  and the remaining

elements of .

Watch Video Solution

A × A

( − 1, 0)  and (0, 1) A

A × A

2. If the set A has 3 elements and the set , then find

the number of elements in .

Watch Video Solution

B = {3, 4, 5}

(A × B)

3. If and , find .

Watch Video Solution

G = {7, 8} H = {5, 4, 2} G × H  and H × G

https://dl.doubtnut.com/l/_QnmJpl4mcuoY
https://dl.doubtnut.com/l/_FkgjAWkGXXSi
https://dl.doubtnut.com/l/_OjqF5Qe3swcS


4. If , find the values of x and y.

Watch Video Solution

( + 1, y − ) = ( , )
x

3

2

3

5

3

1

3

5. If . Find A and B.

Watch Video Solution

A × B = {(a, x), (a, y), (b, x), (b, y)}

6. Let and 

. Verify that(i)

. (ii)  is a subset of 

.

Watch Video Solution

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

D = {5, 6, 7, 8}

A × (B ∩ C) = (A × B) ∩ (A × C) A × C

B × D

https://dl.doubtnut.com/l/_s9hL9RGeMoy0
https://dl.doubtnut.com/l/_uYgTPmxWQqci
https://dl.doubtnut.com/l/_LqpaFLJghzdq


7. State whether each of the following statements are true or

false. If the statement is false, rewrite the given statement

correctly.(i) If

.

Watch Video Solution

P = {m, n}  and Q = {n, m},  then P × Q = {(m, n), (n, m)}

8. If , find .

Watch Video Solution

A = {1, 1} A × A × A

9. Let . Write . How many

subsets will  have?List them.

Watch Video Solution

A = {1, 2} and B = {3, 4} A × B

A × B

https://dl.doubtnut.com/l/_YuLS2Ow9Cgfj
https://dl.doubtnut.com/l/_TI9b3AE41SQE
https://dl.doubtnut.com/l/_LjFNqcEI5Xz6


Solved Examples

10. Let A and B be two sets such that . If

are in A B. find A and B. where x, y and z are

distinct elements.

Watch Video Solution

n(A) = 3 and n(B) = 2

(x, 1), (y, 2), (z, 1) ×

1. 2 Let N be the set of natural numbers. Define a real valued

function
f : N-> N by f (x) = 2x + 1. Using this definition, complete

the table given below.


Watch Video Solution

https://dl.doubtnut.com/l/_xkWPuMZSwg3M
https://dl.doubtnut.com/l/_PfgaEVNj7vcQ


2. Examine each of the following relations given below and state

in each
case, giving reasons whether it is a function or not?

(i) R = {(2,1),(3,1), (4,2)},

(ii) R = {(2,2),(2,4),(3,3), (4,4)}

(iii) R = {(1,2),(2,3),(3,4), (4,5), (5,6), (6,7)}

Watch Video Solution

3. Define the function f : R R by y = f(x) = , . Complete

the Table given below by using this definition. What is the domain

and range of this function?

Watch Video Solution

→ x2 x ∈ R

https://dl.doubtnut.com/l/_afESadT2XdHa
https://dl.doubtnut.com/l/_L6XHiYid4Z4n


4. Let N be the set of natural numbers and the relation R be

defined on N such that .What is

the domain, codomain and range of R? Is this relation a function?

Watch Video Solution

R = {(x, y) : y = 2x, x, y ∈ N}

5. Let and be two functions defined over the

set of nonnegative real numbers. Find , , 

and .

Watch Video Solution

f(x) = √x g(x) = x

(f + g)(x) (fg)(x)

(fg)(x) ( )(x)
f

g

6. Let and be two real functions. find 

, , , .

Watch Video Solution

f(x) = x2 g(x) = 2x + 1

(f + g)(x) (f − g)(x) (fg)(x) ( )(x)
f

g

https://dl.doubtnut.com/l/_uetsF65Dr5qE
https://dl.doubtnut.com/l/_c9SYL1Li5HlH
https://dl.doubtnut.com/l/_qINaMRajNBTX


7. Define the real valued function defined by 

, . Complete the Table given below using this

definition. What is the domain and range of this function?

Watch Video Solution

f :R{0} → R

f(x) =
1

x
x ∈ R{0}

y =
1

x

8. Draw the graph of the function defined by 

, .

Watch Video Solution

f :R → R

f(x) = x3 x ∈ R

9. Let R be a relation from Q to Q defined by

{a,a) in R for all a

in Q ,  that 

 `

R = {(a, b) : a, b ∈ Q and a, b ∈ Z}. Showtˆ

{a, b} ∈ R ⇒

{b, a} ∈ R, {a, b} ∈ R and {b, c} ∈ R ⇒ tâ, c ∈ R

https://dl.doubtnut.com/l/_qINaMRajNBTX
https://dl.doubtnut.com/l/_5N5E3DoNf8UL
https://dl.doubtnut.com/l/_ZL4TUkDq33ud
https://dl.doubtnut.com/l/_pOf3wuzsXEuU


Watch Video Solution

10. Let R be the set of real numbers. Define the real function

and sketch the graph of this function.

Watch Video Solution

f :R → Rbyf(x) = x + 10

11. If , find the values of x and y.

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

(x + 1, y − 2) = (3, − 1)

2, 1

2, − 1

−2, 1

https://dl.doubtnut.com/l/_pOf3wuzsXEuU
https://dl.doubtnut.com/l/_KAxetjxm9gCx
https://dl.doubtnut.com/l/_7Iqo5IZX1rWL


12. Let , and . Find(i)

 (ii) (iii)  (iv)

Watch Video Solution

A = {1, 2, 3} B = {3, 4} C = {4, 5, 6}

A × (B ∩ C) (A × B) ∩ (A × C) A × (B ∪ C)

(A × B) ∪ (A × C)

13. If and 

, form the sets .Are these two products

equal?

Watch Video Solution

P = {a, b, c} A × B = {(p, q), (p, r), (m, q), (m, r)}

Q = {r} P × QandQ × P

14. If R is the set of all real numbers, what do the cartesian

products and represent?

Watch Video Solution

R × R R × R × R

https://dl.doubtnut.com/l/_7Iqo5IZX1rWL
https://dl.doubtnut.com/l/_umIAZ7MdLoGR
https://dl.doubtnut.com/l/_con5w3f5Jgvj
https://dl.doubtnut.com/l/_vbNSoCHE3QSE


15. If form the set .

Watch Video Solution

P = {1, 2} P × P × P

16. The function f is defined by . Draw

the graph of .

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

1 − x x < 0

1        x = 0

x + 1 x > 0

⎫⎪
⎬
⎪⎭

f(x)

17. Find the domain of the function .

Watch Video Solution

f(x) =
x2 − 3x + 5

x2 − 5x + 4

https://dl.doubtnut.com/l/_vbNSoCHE3QSE
https://dl.doubtnut.com/l/_ASLkzZJQMPvv
https://dl.doubtnut.com/l/_jXNCZIj6Ambz
https://dl.doubtnut.com/l/_i4OLvmT70Wia


18. Let  be a linear

function from Z into Z. Find .

Watch Video Solution

f = {(1, 2), (2, 3), (0, − 1), ( − 1, − 3)}

f(x)

19. If , find A and B.

Watch Video Solution

A × B = {(p, q), (p, r), (m, q), (m, r)}

20. Let . Define a relation R from A to A by 

(i) Depict this relation using an arrow

diagram.(ii) Write down the domain, co-domain and range of R.

Watch Video Solution

A = {1, 2, 3, 4, 5, 6}

R = {(x, y) : y = x + 1}

https://dl.doubtnut.com/l/_x0eW6Ph2Alhh
https://dl.doubtnut.com/l/_sLC2UUtMXlvj
https://dl.doubtnut.com/l/_z6dYgId3CaS5


21. The Fig 2.6 shows a relation between the sets P and Q. Write

this relation 

(i) in set- builder form,

(ii) in roster form.What is its domain and range?

Watch Video Solution

22. Let and . Find the number of relations

from A to B.

Watch Video Solution

A = {1, 2} B = {3, 4}

https://dl.doubtnut.com/l/_OH9VnRLg1YG8
https://dl.doubtnut.com/l/_1VQiBaGKO0PX


Miscellaneous Exercise

1. Find the domain of the function 

A. R

B. R - {4}

C. R - {2,6}

D. R - {2}

Answer: C

Watch Video Solution

f(x) =
x2 + 2x + 1

x2 − 8x + 12

2. The relation  is defined by

The relation  is defined

f

f(x) = {x2, 0 ≤ x ≤ 33x, 3 ≤ x ≤ 10 g

https://dl.doubtnut.com/l/_1VQiBaGKO0PX
https://dl.doubtnut.com/l/_ZZCLosMJmufU
https://dl.doubtnut.com/l/_AgCVcB8Lash7


by Show that  is a

function and  is not a function.

Watch Video Solution

g(x) = {x2, 0 ≤ x ≤ 33x, 2 ≤ x ≤ 10 f

g

3. If , find 

Watch Video Solution

f(x) = x2 f(1. 1) − f(1)

(1. 1 − 1)

4. Let be a function from Z to Z

defined by , for some integers a, b. Determine a, b.

Watch Video Solution

f = {(1, 1), (2, 3), (0, 1), (1, 3)}

f(x) = ax + b

5. Let R be a relation from N to N defined by

and ). Are the following true?(i) R = {(a, b) : a
.

b ∈ N a = b2

https://dl.doubtnut.com/l/_AgCVcB8Lash7
https://dl.doubtnut.com/l/_N4psr9oVdpdf
https://dl.doubtnut.com/l/_X1j2ZPiRIKU0
https://dl.doubtnut.com/l/_lqWLOTBcE7RM


(ii) (iii)

`(a ,

Watch Video Solution

(a, a) ∈ R, f or alla ∈ N (a, b) ∈ R, implies(b, a) ∈ R

6. Find the domain and the range of the real function f defined by

.

Watch Video Solution

f(x) = √(x − 1)

7. Find the domain and the range of the real function/defined by

Watch Video Solution

f(x) = |x − 1|

https://dl.doubtnut.com/l/_lqWLOTBcE7RM
https://dl.doubtnut.com/l/_DHmta8Ys3mIN
https://dl.doubtnut.com/l/_PnEhxL9WfvVz


8. Let and let be defined by f(n)

= the highest prime factor of n. Find the range of f.

Watch Video Solution

A = {9, 10, 11, 12, 13} f :A → N

9. Let f be the subset of defined by 

. Is f a function from Z to Z? Justify

your answer.

Watch Video Solution

Z × Z

f = {(ab, a + b) : a, b ∈ Z}

10. Let and

. Are the following true?

(i) f is a relation from A to B(ii) f is a function from A to B.Justify y

Watch Video Solution

A = {1, 2, 3, 4}, B = {1, 5, 9, 11, 15, 16}

f = {(1, 5), (2, 9), (3, 1), (4, 5), (2, 11)}

https://dl.doubtnut.com/l/_2lcZLlyBNtdg
https://dl.doubtnut.com/l/_i9CRmQvAxenl
https://dl.doubtnut.com/l/_JXMOstdaxbD1


Exercise 2 3

11. Let be a function from R into R.

Determine the rage of f.

Watch Video Solution

f = {(x, ) : x ∈ R}
x2

1 + x2

12. Let  be defined, respectively by 

. Find  and .

Watch Video Solution

f, g :R → R

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

g

1. Which of the following relations are functions? (i)


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

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

https://dl.doubtnut.com/l/_XLjvzbRmNybS
https://dl.doubtnut.com/l/_pYuXtfhDevBu
https://dl.doubtnut.com/l/_81cUERiaEAVd


A. i only

B. ii only

C. i and ii both

D. neither i nor ii

Answer: A

Watch Video Solution

2. Find the domain and range of the following real functions:(i)

 (ii) 

Watch Video Solution

f(x) = − |x| f(x) = √9 − x2

3. A function  is defined by . Write down the

values of(i) , (ii) , (iii) .

f f(x) = 2x − 5

f(0) f(7) f(3)

https://dl.doubtnut.com/l/_81cUERiaEAVd
https://dl.doubtnut.com/l/_hrShJATVAImR
https://dl.doubtnut.com/l/_RrqINaFFRO8C


Watch Video Solution

4. The function  which maps temperature in degree Celsius into

temperature in degree Fahrenheit is defined by 

.Find (i)  (ii)  (iii)  (iv) The value of C, when 

.

Watch Video Solution

t

t(C) = + 32
9C

5

t(0) t(28) t( − 10)

t(C) = 212

5. Find the range of each of the following functions. 

(i)  


(ii) , x is a real number. 


(iii) ,  is a real number.

Watch Video Solution

f(x) = 2 − 3x, x ∈ R, x > 0

f(x) = x2 + 2

f(x) = x x

https://dl.doubtnut.com/l/_RrqINaFFRO8C
https://dl.doubtnut.com/l/_WsPj5kVvr6jy
https://dl.doubtnut.com/l/_CuPMkgnM2KR0

