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RELATIONS AND FUNCTIONS

One Marks Questions With Answers

1. Give an example of a relation which is symmetric and transtric and

transitive but not re�exive.

Watch Video Solution

2. Give an example of a relation which is symmetric but neither re�exive

nor transitive.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_AIaVZebrthqO
https://dl.doubtnut.com/l/_E4cn29USiqQD


Watch Video Solution

3. Give an example of a relation which is transitive but neither re�exive

nor transitive.

Watch Video Solution

4. Give an example of a relation which is re�exive and symmetric but not

transitive.

Watch Video Solution

5. Give an example of a relation which is re�exive and transitive but not

symmetric.

Watch Video Solution

6. De�ne an equivalence relation.

https://dl.doubtnut.com/l/_E4cn29USiqQD
https://dl.doubtnut.com/l/_zgd9OaJHzNdP
https://dl.doubtnut.com/l/_swIRZyfyDa12
https://dl.doubtnut.com/l/_56eDnQH3w5Gc
https://dl.doubtnut.com/l/_2cOi9vOa4i6O


Watch Video Solution

7. De�ne an re�exive relation.

Watch Video Solution

8. De�ne a symmetric relation.

Watch Video Solution

9. De�ne a transitive relation.

Watch Video Solution

10. De�ne an injective function.

Watch Video Solution

https://dl.doubtnut.com/l/_2cOi9vOa4i6O
https://dl.doubtnut.com/l/_sTvwJsaUUCvl
https://dl.doubtnut.com/l/_K6aSAsevxyLx
https://dl.doubtnut.com/l/_EmX1lMgAF3Ju
https://dl.doubtnut.com/l/_Ei4LR0tz8vDS
https://dl.doubtnut.com/l/_clyK4GZ8Argx


11. De�ne a surjective function.

Watch Video Solution

12. De�ne a bijective function.

Watch Video Solution

13. If  are two functions

given by  and . Write

down gof.

Watch Video Solution

f : {1, 3, 4} → {1, 2, 5} and g : {1, 2, 5} → {1, 3}

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

14. Let * be a binary operation de�ned on the set of non-zero rational

number, by . Find the identity element.

Watch Video Solution

a ∗ b =
ab

4

https://dl.doubtnut.com/l/_clyK4GZ8Argx
https://dl.doubtnut.com/l/_hmTVB8JJW457
https://dl.doubtnut.com/l/_rnb9SllABwLx
https://dl.doubtnut.com/l/_juuVw6tjKRLX


15. . Show that * is not a binary operation on Z by

giving a counter example.

Watch Video Solution

a ∗ b = ab ∀a, b ∈ Z

16. The operation * de�ned . Is * a binary operation on z.

Watch Video Solution

a ∗ b = a

17. Give an example of a relation which is symmetric but neither re�exive

nor transitive.

Watch Video Solution

18. Let * be a binary operation on N de�ned by  of a and b.

Find .

W t h Vid S l ti

a ∗ b = LCM

20 ∗ 16

https://dl.doubtnut.com/l/_juuVw6tjKRLX
https://dl.doubtnut.com/l/_vjCbAPAVi3tP
https://dl.doubtnut.com/l/_2vx77NrACzk3
https://dl.doubtnut.com/l/_qf3lnBJIqPJY
https://dl.doubtnut.com/l/_ZbsEG2N41vIM


Watch Video Solution

19. Let * be a binary operation on N de�ned by  of a and b.

Find .

Watch Video Solution

a ∗ b = LCM

20 ∗ 16

20. Let * be de�ned on the set on  by  of

a and b. Is *a binary operation on A.

Watch Video Solution

A = {1, 2, 3, 4, 5} a ∗ b = HCF

21. Let * be a Binary operation on the set Q of rational number's by

. Prove that * is commutative.

Watch Video Solution

a ⋅ b = (a − b)2

https://dl.doubtnut.com/l/_ZbsEG2N41vIM
https://dl.doubtnut.com/l/_uoZyDUfiCLMx
https://dl.doubtnut.com/l/_ED3GtoothxPx
https://dl.doubtnut.com/l/_w57IDq0aaqp0


22. Let * be a Binary operation de�ned on N by . Prove that * is

commutative.

Watch Video Solution

a ∗ b = 2ab

23. Let * be a Binary operation de�ned on N by . Prove that * is

commutative.

Watch Video Solution

a ∗ b = 2ab

24. Let * be a Binary operation de�ned on N by . Prove that * is

commutative.

Watch Video Solution

a ∗ b = 2ab

25. Show that the binary operation * de�ned on R by  is not

associative by giving a counter example.

a ∗ b =
a + b

2

https://dl.doubtnut.com/l/_Lm8Hl7Xb1412
https://dl.doubtnut.com/l/_UawEQYY07zL0
https://dl.doubtnut.com/l/_z8HEpqA0lhOl
https://dl.doubtnut.com/l/_gKseKvShHvsj


Watch Video Solution

26. Show that the binary operation * de�ned on R by  is not

associative by giving a counter example.

Watch Video Solution

a ∗ b =
a + b

2

27. Show that the binary operation * de�ned on R by  is not

associative by giving a counter example.

Watch Video Solution

a ∗ b =
a + b

2

28. If  Write fog.

Watch Video Solution

f : {(5, 2), (6, 3)}, g = {(2, 5), (3, 6)}

https://dl.doubtnut.com/l/_gKseKvShHvsj
https://dl.doubtnut.com/l/_nT3jfmxaxHbG
https://dl.doubtnut.com/l/_WQ2QKEQ0kdUc
https://dl.doubtnut.com/l/_wPOjgLZoAtxl


Two Marks Questions With Answers

29. Let R be the equivalence relation on z de�ned by

. Write the equivalence class [0].

Watch Video Solution

R = {(a, b) : 2dividesa − b}

30. Let  be a function de�ned by . Then

Write .

Watch Video Solution

f :R → R f(x) = 4x − 3 ∀x ∈ R

f − 1

1. De�ne binary operation on a set. Verify whether the operation * de�ned

on Z, by  is binary or not.

Watch Video Solution

a ∗ b = ab + 1

https://dl.doubtnut.com/l/_jcHBkjR4eAoB
https://dl.doubtnut.com/l/_llozBEDb4ONg
https://dl.doubtnut.com/l/_67RCMsoeME0h


2. Show that the signum function  given by  

 is neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) =

⎧⎪
⎨
⎪⎩

1 if x > 0

0 if x = 0

−1 if x < 0

3. A relation R is de�ned on the set  by 

. Verify whether R is symmetric and

re�exive or not. Give reason.

Watch Video Solution

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

R = {(x, y) : yis divisible byx}

4. Prove that the greatest integer function  de�ned by 

, where [x] indicates the greatest integer not greater than x, is

neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) = [x]

https://dl.doubtnut.com/l/_p5Q75QU8aiJC
https://dl.doubtnut.com/l/_fbrCEOV3bab8
https://dl.doubtnut.com/l/_RMjw0WdjxdtO


5. Show that the function , de�ned by  is one-one

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

Watch Video Solution

f :R → R f(x) =
1

x

6. Show that the Modulus function  given by  is

neither one-one nor onto.

Watch Video Solution

f :R → R f(x) = [x]

7. Show that the function  de�ned by  is

injective but not surjective.

Watch Video Solution

f :N → N f(x) = x2, ∀x ∈ N

8. Show that the function  de�ned by  is

injective but not surjective.

f :N → N f(x) = x2, ∀x ∈ N

https://dl.doubtnut.com/l/_0xXqRc4IB9SK
https://dl.doubtnut.com/l/_pAXsVccfheTS
https://dl.doubtnut.com/l/_fLbDPa5X8j9Z
https://dl.doubtnut.com/l/_sOcNncvlodxe


Watch Video Solution

9. Show that the function  de�ned by  is

neither injective nor subjective.

Watch Video Solution

f :R → R f(x) = x2 ∀x ∈ R

10. Show that the function  de�ned by  is

injective but not surjective.

Watch Video Solution

f :N → N f(x) = x3, ∀x ∈ N

11. Show that the function  de�ned by  is

injective but not surjective.

Watch Video Solution

f :Z → Z f(x) = x3, ∀x ∈ Z

https://dl.doubtnut.com/l/_sOcNncvlodxe
https://dl.doubtnut.com/l/_MH27ThjPwt7B
https://dl.doubtnut.com/l/_bKPNr035FLNM
https://dl.doubtnut.com/l/_jc8UpGkZP7Gu


12. Prove that the function  de�ned by  is

bijective.

Watch Video Solution

f :R → R f(x) = 2x, ∀x ∈ R

13. Prove that the function  de�ned by 

 is bijective.

Watch Video Solution

f :R → R

f(x) = 3 − 4x, ∀x ∈ R

14. A binary operation * on N de�ned as , show that * is

commutative but not associative.

Watch Video Solution

a ∗ b = a3 + b3

15. A binary operation * on N de�ned as  , show that * is

both cummutative and associative.

a ∗ b = √a2 + b2

https://dl.doubtnut.com/l/_k0SMN7jTLmKu
https://dl.doubtnut.com/l/_buM3khnBb6Kx
https://dl.doubtnut.com/l/_G8gFiox2J0Yq
https://dl.doubtnut.com/l/_rc4wu5D2WhBC


Three Marks Questions With Answers

Watch Video Solution

1. Verify whether the function  , where A = R - {3} and B = R -{1},

de�ned by  is one-one and onto or not. Give reason.

Watch Video Solution

f :A → B

f(x) =
x − 2

x − 3

2. If * is a binary operation de�ned on  by

, prove that * is both commutative and

associative. Find the identify if it exists.

Watch Video Solution

A = N × N

(a, b) ∗ (c, d) = (a + c, b + d)

3. Show that the relation R in the set of all integers, Z de�ned by

 is an equivalence relation.

Watch Video Solution

R = {(a, b) : 2dividesa − b}

https://dl.doubtnut.com/l/_rc4wu5D2WhBC
https://dl.doubtnut.com/l/_GDl7I3cEG6YC
https://dl.doubtnut.com/l/_kKrwBraaRbBs
https://dl.doubtnut.com/l/_5vxU6IYPf93L


Watch Video Solution

4. Show that the relation R in the set of all natural number, N de�ned by

is an  in an equivalence relation.

Watch Video Solution

R = {(a, b) : |a − b|is even}

5. Show that the relation R in the set  given by

 is a multiple of 4} is an equivalence relation.

Watch Video Solution

A = {x ∈ Z : 0 ≤ x ≤ 12}

R = {a, b) : |a − b|

6. Let R be relation on the set  by 

. Verify R is re�exive symmetric and transitive.

Watch Video Solution

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

R = {(x, y) : 3x − y = 0}

https://dl.doubtnut.com/l/_5vxU6IYPf93L
https://dl.doubtnut.com/l/_iuoi1QRfJlJD
https://dl.doubtnut.com/l/_qHjC63O722bI
https://dl.doubtnut.com/l/_krVBLW3GW3z1


7. Relation R on Z de�ned as . Show that

R is an equivalence relation.

Watch Video Solution

R = {(x, y) : x − yis an integer}

8. Show that the relation R in R de�ned  is re�exive

and transitive but not symmetric.

Watch Video Solution

R = {(a, b) : a ≤ b}

9. Show that if  is de�ned by 

 and  is de�ned by 

, then fog =  and , where 

are called identify function on sets A and B, respectively.

Watch Video Solution

f :R − { } → R − { }
7

5

3

5

f(x) =
3x + 4

5x − 7
g :R − { } → R − { }

3

5

7

5

g(x) =
7x + 4

5x − 3
IA gof = In

A = R − { }, B = R − { }, IA(x) = x, ∀x ∈ A, IB(x) = x, ∀x ∈ B
3

5

7

5

https://dl.doubtnut.com/l/_HaJX8T7UkKiH
https://dl.doubtnut.com/l/_9KJjsBNco9Tx
https://dl.doubtnut.com/l/_932jgj5umG8i
https://dl.doubtnut.com/l/_NXBrgry6imD5


10. Show that if  and  are one-one, then gof: 

is also one-one.

Watch Video Solution

f :A → B g :B → C A → C

11. Show that if  and  are onto, then gof :  is

also onto.

Watch Video Solution

f :A → B g :B → C A → C

12. Consider  and  de�ned as 

 and  in N. Show

that .

Watch Video Solution

f :N → N, g :N → N h :N → R

f(x) = 2x, g(y) = 3y + 4 h(z) = sin z, ∀x, y and z

ho(gof) = (hog)of

13. If  and  are functions, then 

.

f :X → Y , g : Y → Z h :Z → S

ho(gof) = (hog)of

https://dl.doubtnut.com/l/_NXBrgry6imD5
https://dl.doubtnut.com/l/_WhUFWiWLR29X
https://dl.doubtnut.com/l/_XcMpxcPZeINd
https://dl.doubtnut.com/l/_e0SXs4Zvst7v


Watch Video Solution

14. Let  be two invertible functions. Then gof is

also invertible with .

Watch Video Solution

f :X → Y and g : Y → Z

(gof) − 1 = f − 1og− 1

15. If  and  are equivalence relations in a set A, show that  is

also an equivalence relation.

Watch Video Solution

R1 R2 R1 ∩ R2

16. Prove that the relation R de�ned on the set of real numbers R as

 is neither re�exive nor symmetric nor

transitive.

Watch Video Solution

R = {(a, b) : a ≤ b2 ∀a, b ∈ R}

https://dl.doubtnut.com/l/_e0SXs4Zvst7v
https://dl.doubtnut.com/l/_jJTSnkTU2Wa1
https://dl.doubtnut.com/l/_92ed0sv4e9rd
https://dl.doubtnut.com/l/_nNOjlIbPPv6v


Six Marks Questions With Answers

1. Prove that the function  de�ned by , where 

 is invertible. Also write the inverse of f(x).

Watch Video Solution

f :N → Y f(x) = x2

y = {y : y = x2, x ∈ N}

2. Let  be de�ned by , show that 

, where S is the function, is invertible. Also �nd the inverse.

Watch Video Solution

f :N → R f(x) = 4x2 + 12x + 15

f :N → S

3. Verify whether the function  de�ned by ,

where  is invertible or not. Write the

inverse of f(x) if exists.

Watch Video Solution

f :N → Y f(x) = 4x + 3

Y = {y : y = 4x + 3, x ∈ N}

https://dl.doubtnut.com/l/_MjdE5n7yXYFZ
https://dl.doubtnut.com/l/_OszIasB5cGiK
https://dl.doubtnut.com/l/_giTFu0HW876U


4. Let R+ be the set of all non-negative real number. Show that the faction

 de�ned  is invertible. Also write the

inverse of f.

Watch Video Solution

f :R, → [4, ∞) f(x) = x2 + 4

5. If R, is the set of all non-negative real numbers prove that the

 de�ned by  is invertible. Write

also .

Watch Video Solution

f :R, → [ − 5, ∞) f(x) = 9x2 + 6x − 5

f − 1(x)

6. If  where  de�ned by  is

invertible. Prove that .

Watch Video Solution

A → A A − R − { }
2

3
f(x) =

4x + 3

6x − 4

f − 1 = f

https://dl.doubtnut.com/l/_arwKi8f0fQXx
https://dl.doubtnut.com/l/_GIHw9cipZn4A
https://dl.doubtnut.com/l/_wdN5Lche5s42


Try Yourself Exercise One Mark Questions

7.  be de�ned as  show that f is

invertible and �nd .

Watch Video Solution

f :R → R f(x) = 4x + 5 ∀x ∈ R

f − 1

1. On Z de�ned * by  show that * is a binary operation of Z.

Watch Video Solution

a ∗ b = a − b

2. On Q de�ned * by  show that * commutative.

Watch Video Solution

a ∗ b = ab + 1

3. Let * be a Binary operation de�ned on N by . Prove that * is

commutative.

a ∗ b = 2ab

https://dl.doubtnut.com/l/_sfA3DzkerzgC
https://dl.doubtnut.com/l/_HefaPAoePyAl
https://dl.doubtnut.com/l/_ED3BJLPBdfRM
https://dl.doubtnut.com/l/_MN4aCAeRI5K7


Try Yourself Exercise Two Marks Questions

Watch Video Solution

4. On Q de�ne * by . Show that * is associative.

Watch Video Solution

a ∗ b =
ab

3

5. On Q - {0} de�ne * by . Find the identity element.

Watch Video Solution

a ∗ b =
ab

5

1. De�ne an equivalence relation.

Watch Video Solution

https://dl.doubtnut.com/l/_MN4aCAeRI5K7
https://dl.doubtnut.com/l/_moJ0Evzr7Yhl
https://dl.doubtnut.com/l/_G5oXGi53V0OX
https://dl.doubtnut.com/l/_aUALgR4LnKrM


2. On Q, de�ne * by . Show that * is both commutative and

associative.

Watch Video Solution

a ∗ b =
ab

4

3. On Q, de�ne * by . Show that * is both cummutative and

associative.

Watch Video Solution

a ∗ b =
2ab

3

4. Let * be a binary operation on N de�ned by  of a and b.

Show that * is both commutative and associative.

Watch Video Solution

a ∗ b = HCF

5. Let * be a binary operation on the set R de�ned by .

Show that * is commulative but not associative.

a ∗ b =
a + b

2

https://dl.doubtnut.com/l/_W2ozKQ16d6nb
https://dl.doubtnut.com/l/_H0zWGxT9kF4m
https://dl.doubtnut.com/l/_e9IGJWUwfQ5m
https://dl.doubtnut.com/l/_iBDecLoCgZ6I


Try Yourself Exercise Three Marks Questions

Watch Video Solution

1. Find gof and fog given .

Watch Video Solution

f(x) = |x| and g(x) = |5x − 2|

2. Find gof and fog given .

Watch Video Solution

f(x) = 8x3 and g(x) = x1 / 3

3. If  given by . Find fof(x).

Watch Video Solution

f :R → R f(x) = (3 − x3)
1 / 3

https://dl.doubtnut.com/l/_iBDecLoCgZ6I
https://dl.doubtnut.com/l/_P26URyymrRbF
https://dl.doubtnut.com/l/_mZGHwGHZoccj
https://dl.doubtnut.com/l/_mtRwRtiA4NxF


Try Yourself Exercise Five Marks Questions

4. Consider  and  de�ned as 

 and  in N. Show

that .

Watch Video Solution

f :N → N, g :N → N h :N → R

f(x) = 2x, g(y) = 3y + 4 h(z) = sin z, ∀x, y and z

ho(gof) = (hog)of

1. Show that  given by  is one-one. Find

the inverse of the function ,where S is the range of f.

Watch Video Solution

f : [ − 1, 1] → R f(x) =
x

x + 2

f : [ − 1, 1] → S

https://dl.doubtnut.com/l/_ZcYkLajr4Hxv
https://dl.doubtnut.com/l/_AXbC6AIWNE8d

