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NCERT - FULL MARKS MATHS(TAMIL)

RELATIONS AND FUNCTIONS

Example

1. Let A be the set of all students of a boys school. Show that the relation

R in A given by  is sister of b} is the empty relation and 

 the di�erence between heights of a and b is less than 3

meters } is the universal relation.

Watch Video Solution

R = {(a, b) : a

R' = {(a, b) :

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ANBs5fSGHzyd


2. Let T be the set of all triangles in a plane with R a relation in T given by

 is congruent to } Show that R is an equivalence

relation.

Watch Video Solution

R = {(T1, T2) : T1 T2

3. Let L be the set of all lines in a plane and R be the relation in L de�ned

as  is perpendicular to  }. Show that R is symmetric

but neither re�exive nor transitive.

Watch Video Solution

R = {(L1, L2) :L1 L2

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

 is re�exive but neither

symmetric nor transitive.

Watch Video Solution

{1, 2, 3}

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

https://dl.doubtnut.com/l/_BDtrhSwMiftJ
https://dl.doubtnut.com/l/_IjI91wlXftEC
https://dl.doubtnut.com/l/_zV4dOJw3GRGy
https://dl.doubtnut.com/l/_SNXCOJotm8iZ


5. Show that the relation R in the set Z of intergers given by 

 divides a-b }  

is an equivalence relation.

Watch Video Solution

R = {(a, b) : 2

6. Let R be the realtion de�ned in the set  by 

 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

 are related to each other and all the elements of the subset 

 are related to each other, but no element of the subset 

 is related to any element of the subset 

Watch Video Solution

A = {1, 2, 3, 4, 5, 6, 7}

R = {(a, b) :

{1, 3, 5, 7}

{2, 4, 6}

{1, 3, 5, 7} {2, 4, 6}.

7. Let A be the set of all 50 students of Class X in a school Let 

be function de�ned by  roll number of the student x. Show that f

in one-one but not onto.

f :A → N

f(x) =

https://dl.doubtnut.com/l/_SNXCOJotm8iZ
https://dl.doubtnut.com/l/_ZSQfAjAYID96
https://dl.doubtnut.com/l/_bLgLxzdK0zJR


Watch Video Solution

8. Show that the function  given by  is one-one

but not onto.

Watch Video Solution

f :N → N, f(x) = 2x,

9. Prove that the function  given by  is one-one

and onto.

Watch Video Solution

f :R → R, f(x) = 2x,

10. Show that the function  given by 

 for every  is onto but not

one-one.

Watch Video Solution

f :N → N,

f(1) = f(2) = 1 and f(x) = x − 1, x > 2,

https://dl.doubtnut.com/l/_bLgLxzdK0zJR
https://dl.doubtnut.com/l/_gvmx6JbZ9MvC
https://dl.doubtnut.com/l/_aLupOPcY5ddV
https://dl.doubtnut.com/l/_9aHhoEGELddr
https://dl.doubtnut.com/l/_w3nRtVj8usuh


11. Show that the function   

de�ned as  is neither one-one nor onto.

Watch Video Solution

f :R → R.

f(x) = x2,

12. Show that  given by  

, if x is odd,  

 if x is even  

is both one-one and onto.

Watch Video Solution

f :N → N,

f(x) = x + 1

f(x) = x − 1,

13. Show that an onto function  is always one-one.

Watch Video Solution

f : {1, 2, 3} → {1, 2, 3}

14. Show that a one-one function  must be onto.

Watch Video Solution

f : {1, 2, 3} → {1, 2, 3}

https://dl.doubtnut.com/l/_w3nRtVj8usuh
https://dl.doubtnut.com/l/_ClIMsUtVuxmf
https://dl.doubtnut.com/l/_Tmgg13VdbKlM
https://dl.doubtnut.com/l/_j5KOuRxelrBZ


15. Let  be

function de�ned as

Find g (f (x))

Watch Video Solution

f : {2, 3, 4, 5} → {3, 4, 5, 9} and g : {3, 4, 5, 9} → {7, 11, 15}

f(2) = 3, f(3) = 4, f(4) = f(5) = 5 and g(3) = g(4) = 7 and g(5) = g(9

16. Find gof and fog, if  are given by 

 Show that gof  fog.

Watch Video Solution

f :R → R and g :R → R

f(x) = cos x and g(x) = 3x2. ≠

17. Show that if  is de�ned by 

 is de�ned by 

 then fog  gof  where, 

f :R − { } → R − { }
7

5

3

5

f(x) = and g :R − { } → R − { }
3x + 4

5x − 7

3

5

7

5

g(x) = ,
7x + 4

5x − 3
= IA and = IB,

https://dl.doubtnut.com/l/_j5KOuRxelrBZ
https://dl.doubtnut.com/l/_G0WN38oy2U28
https://dl.doubtnut.com/l/_ytfNR3UcFAbP
https://dl.doubtnut.com/l/_cX8ns8ZNEkmo


are called identity functions on sets A and B, respectively.

Watch Video Solution

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

5

7

5

18. Show that if  are one-one, then gof 

 is also one-one.

Watch Video Solution

f :A → B and g :B → C

:A → C

19. Show that if  are onto, then gof  is

also onto.

Watch Video Solution

f :A → B and g :B → C :A → C

20. Consider functions f and g such that composite gof is de�ned and is

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

Watch Video Solution

https://dl.doubtnut.com/l/_cX8ns8ZNEkmo
https://dl.doubtnut.com/l/_Roex4UYaJ73G
https://dl.doubtnut.com/l/_LydT4PJ1oefQ
https://dl.doubtnut.com/l/_0cmvqO1Aky8L


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

Watch Video Solution

22. Let  be one-one and onto function given by 

 Show that there exists a function 

 such that gof  fog  where, 

Watch Video Solution

f : {1, 2, 3} → {a, b, c}

f(1) = a, f(2) = b and f(3) = c.

g : {a, b, c} → {1, 2, 3} = Ix and = Iy,

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

23. Let  be a function de�ned as  where, 

 for some }. Show that f is invertible. Find

the inverse.

View Text Solution

f :N → Y f(x) = 4x + 3,

Y = {y ∈ N : y = 4x + 3 x ∈ N

https://dl.doubtnut.com/l/_0cmvqO1Aky8L
https://dl.doubtnut.com/l/_gwQi4TcPxuXA
https://dl.doubtnut.com/l/_ADMAPxRLaMfi
https://dl.doubtnut.com/l/_Jf2LVc5whYSD
https://dl.doubtnut.com/l/_YpmGEWM82lql


24. Let Consider  as 

Show that f is invertible. Find the inverse of f.

View Text Solution

Y = {n2 : n ∈ N} ⊂ N. f :N → Y f(n) = n2.

25. Let  be a function de�ned as 

Show that  where, S is the range of f, is invertible. Find the

inverse of f.

View Text Solution

f :N → R f' (x) = 4x2 + 12x + 15.

f :N → S.

26. Consider  de�ned as 

in N. Show

that h(gof) = (hog) of.

View Text Solution

f :N → N, g :N → N and h :N → R

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

https://dl.doubtnut.com/l/_YpmGEWM82lql
https://dl.doubtnut.com/l/_dmSoDRGnYAkI
https://dl.doubtnut.com/l/_1BiIhFoF7glr


27. Consider {apple, ball, cat}

de�ned as  = apple,  ball and g

(c )= cat. Show that f, g and gof are invertible. Find out

 and show that 

View Text Solution

f : {1, 2, 3} → {a, b, c} and g : {a, b, c} →

f(1) = a, f(2) = b, f(3) = c, g(a) g(b) =

f − 1, g− 1 and (gof) − 1 (gof) − 1 = f − 1og− 1.

28. Show that addition, subtraction and multiplication are binary

operations on R, but division is not a binary opertion on R. Further, show

that division is binary opertion on the set R, of nonzero real numbers.

View Text Solution

29. Show that subtraction and division are not binary opertions on N.

View Text Solution

https://dl.doubtnut.com/l/_0SI6ObUlfmIt
https://dl.doubtnut.com/l/_ZX4iNhcuoAMI
https://dl.doubtnut.com/l/_waKKmeOsCCld


30. Show that  are communtative

binary opertions , but  are not

commutative.

View Text Solution

+ :R × R → and x :R × R → R

− :R × R → R and ÷ :R ∗ × R ∗

31. Show that addition and multiplication are associative binary opertion

on R. But substraction is not associative on R. Division is not associative

on 

View Text Solution

R ∗ .

32. Show that  given by  is not associative.

View Text Solution

∗ R × R → R a ∗ b → a + 2b

https://dl.doubtnut.com/l/_o2DguPWAG6y8
https://dl.doubtnut.com/l/_55emTPjVrJCl
https://dl.doubtnut.com/l/_tfubps99rSA0


33. 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 opertions 

View Text Solution

÷ R × R → R and ÷ :R ∗ × R ∗ → R ∗ .

34. Show that -a is not the inverse of  for the addition opertion +

on  is not the inverse of  for multiplication opertion 

on N , for 

View Text Solution

a ∈ N

N and
1

a
a ≠ N ×

a ≠ 1.

35. If  are equivalence rrelations in a set A show that 

is also an equivalence relation.

View Text Solution

R1 and R2 R1 ∩ R2

https://dl.doubtnut.com/l/_xZQdM48Tzmte
https://dl.doubtnut.com/l/_x5Hm8JVqOjz9
https://dl.doubtnut.com/l/_JbUfke485axw


36. Let  Let  be a relation in X given by 

Show that 

View Text Solution

X = {1, 2, 3, 4, 5, 6, 7, 8, 9}. R1

R1 = {(x, y) : {x, y} ⊂ {1, 4, 7}} or {x, y} ⊂ {2, 5, 8} or {x, y} ⊂ {3, 6, 9

R1 = R2.

37. Find the number of all one-one functions from set  to

itself.

View Text Solution

A = {1, 2, 3}

38. Show that number of equivalence relation in the set 

containing  is two.

View Text Solution

{1, 2, 2}

(1, 2) and (2, 1)

https://dl.doubtnut.com/l/_kaq5l0fNYg2A
https://dl.doubtnut.com/l/_kJ5gNPm2c2Ed
https://dl.doubtnut.com/l/_v07rugZ3UI56


39. Show that the number of binary opertions on  having 1 as

identity and having 2 as the inverse of 2 is exactly one.

View Text Solution

{1, 2}

40. Consider the identity function  de�ned as 

 Show that although  is onto but 

 de�ned as 

 is not onto.

View Text Solution

IN :N → N

IN (x) = x ∀x ∈ N. IN

IN + IN :N → N

(IN + IN )(x) = IN (x) + IN (x)x + x = 2x

41. Consider a function  given by 

 given by  Show that f

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

View Text Solution

f : [0, ] → R
π

2

f(x) = sinx and g : [0, ] → R
π

2
g(x) = cos x,

https://dl.doubtnut.com/l/_OJJevAzcMXFC
https://dl.doubtnut.com/l/_jSmZaIWv1VhC
https://dl.doubtnut.com/l/_iCG0HhPzoUy3


Exercise 1 1

1. Determine w hether each of the following relations are re�exive,

symmetric and transitive: 

(i) Relation R in the set  de�ned as  

  

(ii) Relation R in the set N of natural numbers de�ned as 

  

(iii) Relation R in the set   

 is divisible by x} 

(iv) Relation R in the set Z of allintegers de�ned as 

 is an integer}  

(v) Relation R in the set A of human beings in a town at a particular time

given by 

(a)  y work at the same place}  

(b)  live in the same locality]  

(c )  is exactly 7 cm taller than y}  

(d)  is wife of y}  

(e)  is father of y}

A = {1, 2, 3, …, 13, 14}

R = {(x, y) : 3x − y = 0}

R = {(x, y) : y = x + 5 and x < 4}

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

R = {(x, y) : y

R = {(x, y) : x − y

R = {(x, y) : x and

R = {(x, y) : x and y

R = {(x, y) : x

R = {(x, y) : x

R = {(x, y) : x

https://dl.doubtnut.com/l/_cGvWX5aSURLw


View Text Solution

2. Check whether the realtion R de�ned in the set  as 

 is re�exive, symmetric or transitive.

View Text Solution

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

R = {(a, b) : b = a + 1}

3. Check whether the relation R in R de�ned by  is

re�exive, symmetric or transitive.

View Text Solution

R = {(a, b) : a ≤ b3}

4. Show that each of the relation R in set 

given by 

(i)  is a multiple of 4}  

(ii)  

is an equivalence relation. Find the set of all elements related to 1 in each

case.

A = {x ∈ Z : 0 ≤ x ≤ 12},

R = {(a, b) : |a − b|

R = {(a, b) : a = b}

https://dl.doubtnut.com/l/_cGvWX5aSURLw
https://dl.doubtnut.com/l/_qzaSrJieEeSJ
https://dl.doubtnut.com/l/_70tgo2NVR1VW
https://dl.doubtnut.com/l/_erav0Dkohvcz


View Text Solution

5. Show that the relation R de�ned in the set A of all triangles as

 is similar to } is equivalence relation. Consider

three right angle triangles  with sides  with sides 

 with sides  Which triangles among 

 are related ?

View Text Solution

R = {T1 T2 ) : T1 T2

T1 3, 4, 5, T2

5, 12, 13 and T3 6, 8, 10.

T1, T2 and T3

6. Show that the relation R de�ned in the set A of all polygons as

 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 ?

View Text Solution

R = {(P1, P2) :P1 and P2

https://dl.doubtnut.com/l/_erav0Dkohvcz
https://dl.doubtnut.com/l/_Dtxii4oqjF48
https://dl.doubtnut.com/l/_AfyjDlYz6BRv


7. Let L be the set of all lines in XY plane and R be the relation in L de�ned

as  is parallel to  Show that R is an equivalence

relation. Find the set of all lines related to the line 

View Text Solution

R = {(L1, L2) :L1 L2}.

y = 2x + 4.

8. Let R be the relation in the set  given by 

 Choose the

correct answer.

A. R is re�exive symmetric but not transitive.

B. R is re�exive and transitive but not symmetric.

C. R is symmetric and transitive but not re�exive.

D. R is an equivalence relation.

Answer: B

View Text Solution

{(1, 2, 3, 4}

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

https://dl.doubtnut.com/l/_yzcVTOUSsttQ
https://dl.doubtnut.com/l/_IyYojkJ3jASP


Exercise 1 2

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

 Choose the correct answer.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

R = {(a, b), a = b − 2, b > 6}.

(2, 4) ∈ R

(3, 8) ∈ R

(6, 8) ∈ R

((8, 7) ∈ R

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

and onto, where  is the set of all non-zero numbes. Is the result true, if

the domain  is replaced by N with co-domain being same as  ?

View Text Solution

f :R ∗ → R ∗ f(x) =
1

x

R ∗

R ∗ R ∗

https://dl.doubtnut.com/l/_H5SBrGUW9jz5
https://dl.doubtnut.com/l/_7MDeEewvuJQ8


2. Check the injectivty and surjectiveity of the following functions : 

(i)  given by   

(ii)  given by   

(iii)  given by   

(iv)  given by   

(v)  given by 

View Text Solution

f :N → N f(x) = x2

f :Z → Z f(x) = x2

f :R → R f(x) = x2

f :N → N f(x) = x3

f :Z → Z f(x) = x3

3. In each of the following cases, state whether the function is one-one

onto or bijective. Justify your answwer. 

(i)  de�ned by  

(ii)  de�ned by 

View Text Solution

f :R → R f(x) = 3 − 4x

f :R → R f(x) = 1 + x2

https://dl.doubtnut.com/l/_7MDeEewvuJQ8
https://dl.doubtnut.com/l/_OhZp8ZAmK6sp
https://dl.doubtnut.com/l/_zvEAx3hT3RH0


4. Let  be de�ned by  for all 

 

State whether the function f is bijective. Justify your answer.

View Text Solution

f :N → N f(n) = {
if n  is odd

if n is even 

n+ 1

2
n

2

n ∈ N.

5. Let  Consider the function 

 de�ned by  Is f one-one and onto ? Justify

your answer.

View Text Solution

A = R − {3} and B = R − {1}.

f :A → B f(x) = ( ).
x − 2

x − 3

6. Let  be de�ned as  Choose the correct answer.

A. f is one-one onto

B. f is many-one onto

C. f is one-one but not onto

f :R → R f(x) = x4.

https://dl.doubtnut.com/l/_dqegnyrClfWJ
https://dl.doubtnut.com/l/_MzjT1ipLggqV
https://dl.doubtnut.com/l/_6VBhjxhqwplb


Exercise 1 3

D. f is neither one-one nor onto.

Answer: D

View Text Solution

7. Let  be de�ned as  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.

Answer: A

View Text Solution

f :R → R f(x) = 3x.

https://dl.doubtnut.com/l/_6VBhjxhqwplb
https://dl.doubtnut.com/l/_bZZa3iRWemgz
https://dl.doubtnut.com/l/_NNaQcakzhw3E


1. Let  be given by 

 Write down

gof.

View Text Solution

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

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

2. Find gof and fog, if 

(i)   

(ii) 

View Text Solution

f(x) = |x| and g(x) = |5x − 2|

f(x) = 8x3 and g(x) = x .
1

3

3. State with reason wheher following functins have inverse 

(i)  with 

  

(ii)  with  

  

f : {1, 2, 3, 4} → {10}

f = {(1, 10), (2, 10), (3, 10), (4, 10)}

g : {5, 6, 7, 8} → {1, 2, 3, 4}

g = {(5, 4), (6, 3), (7, 4), (8, 2)}

https://dl.doubtnut.com/l/_NNaQcakzhw3E
https://dl.doubtnut.com/l/_kALDucFb7dXo
https://dl.doubtnut.com/l/_5Uirg3WArmMm


(iii)  with  

View Text Solution

h : {2, 3, 4, 5} → {7, 9, 11, 13}

h = {(2, 7), (3, 9), (4, 11), (5, 13)}

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

the inverse of the function  Rangle f.

View Text Solution

f : [ − 1, 1] → R, f(x) =
x

(x + 2)

f : [ − 1, 1] →

5. Consider  given by  Show that f is

invertible. Find the inverse of f.

View Text Solution

f :R → R f(x) = 4x = 4x + 3.

6. Consider  given by 

 Find  and show that 

f : {1, 2, 3} → {a, b, c}

f(1) = a, f(2) = b and f(3) = c. f − 1

(f − 1)
− 1

= f.

https://dl.doubtnut.com/l/_5Uirg3WArmMm
https://dl.doubtnut.com/l/_TPHUnUhSiozV
https://dl.doubtnut.com/l/_X8kPlLeVf4ec
https://dl.doubtnut.com/l/_wVtKZcWsiKCQ


View Text Solution

7. If  be given by  then fof (x) is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

f :R → R f(x) = (3 − x3) ,
1

3

x
1

3

x3

x

(3 − x3).

8. Let  be a function de�ned as 

The inverse of f is the map g: Range  given by

A. 

B. 

f :R − { − } → R
4

3
f(x) = .

4x

3x + 4

f → R{ − }
4

3

g(y) =
3y

3 − 4y

g(y) =
4y

4 − 3y

https://dl.doubtnut.com/l/_wVtKZcWsiKCQ
https://dl.doubtnut.com/l/_9iELsrhcQWcF
https://dl.doubtnut.com/l/_EsRQGONORZxW


Exercise 1 4

C. 

D. 

Answer: B

View Text Solution

g(y) =
4y

3 − 4y

g(g) =
3y

4 − 3y

1. Determine whether or not each of the de�nation of  given below

gives a binary opertion. In the even that  is not a binary opertion, give

justi�cation for this. 

(i) On  de�ne  by   

(ii) On  de�ne  by   

(iii) On R, de�ne  by   

(iv) On  de�ne  by   

(v) On  de�ne  by 

View Text Solution

∗

∗

Z + , ∗ a ∗ b = a − b

Z + , ∗ a ∗ bb = ab

∗ a ∗ b = ab2

Z + , ∗ a ∗ b = |a − b|

Z + , ∗ a ∗ b = a

https://dl.doubtnut.com/l/_EsRQGONORZxW
https://dl.doubtnut.com/l/_T9LV773RjF7Z


2. For each opertion  di�ned below, determine whether  isw binary,

commutative or associative. 

(i) On Z, de�ne   

(ii) On Q, de�ne   

(iii) On Q, de�ne   

(iv) On  de�ne  

(v) On  de�ne   

(vi) On de�ne 

View Text Solution

∗ ∗

a ∗ b = a − b

a ∗ b = ab + 1

a ∗ b =
ab

2

Z + , a ∗ b = 2ab

Z + , a ∗ b = ab

R − { − 1}, a ∗ b =
a

b + 1

3. Consider the binary opertion  on the set  de�ned by 

 min  Write the opertion table of the opertion 

View Text Solution

∧ {1, 2, 3, 4, 5}

a ∧ b = {a, b}. ∧ .

https://dl.doubtnut.com/l/_T9LV773RjF7Z
https://dl.doubtnut.com/l/_qvTC0Pgzoeox
https://dl.doubtnut.com/l/_GN8NRppTKooR


4. Let  be the binary opertion on the set  de�ned by 

 b = H.C.F. of a and b. Is the opertion  same as the opertion 

de�ned in above ? Your answer

View Text Solution

∗ ' {1, 2, 3, 4, 5}

a&&' ∗ ' ∗

5. Let  be the binary opertion on N given by  of a and

b. Find 

(i)   

(ii) Is  commutative ?  

(iii) Is  associative ?  

(iv) Find the identity of  ?  

(v) Which elements of N are invertible for the opertion  ?

View Text Solution

∗ a ∗ b = L. C. M.

5 ∗ 7, 20 ∗ 16

∗

∗

∗

∗

6. Is  de�ned on the set  of a and b a

binary opertion ? Justi�ed your answer.

∗ {1, 2, 3, 4, 5}bya ∗ b = L. C. M.

https://dl.doubtnut.com/l/_xwxqIeKSSGNT
https://dl.doubtnut.com/l/_MFkUpknLROlk
https://dl.doubtnut.com/l/_X2GzlG1esPGf


View Text Solution

7. Let  be the binary opertion on N de�ned by  of a

and b. Is  commutative ? Is  associative ? Does there exist identity for

this binary opertion on N ?

View Text Solution

∗ a ∗ b = H. C. F .

∗ ∗

8. Let  be a binary opertion on the set Q of rational numbers as follows:

(i)   

(ii)   

(iii)   

(iv)   

(v)   

(vi)  

Find which of the binary opertions are commutative and which are

associative.

View Text Solution

∗

a ⋆ b = a − b

a ∗ b = a2 + b2

a ∗ b = a + ab

a ∗ b = (a − b)2

a ∗ b =
ab

4

a ∗ b = ab2

https://dl.doubtnut.com/l/_X2GzlG1esPGf
https://dl.doubtnut.com/l/_4M7EIgfBYCYa
https://dl.doubtnut.com/l/_TcKAQYaFkgoo


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

View Text Solution

10. Let  be the binary opertion on A de�ned by  

 

Show that  is commutative and associative. Find the identity element

for  on A, if any.

View Text Solution

A = N × N and ∗

(a, b) ∗ (c, d) = (a + c, b + d)

∗

∗

11. State whether the following statements are true or false, Justify. 

(i) For an arbitraty binary opertion on a set   

(ii) If  is a commutative binary opertion on N, then 

View Text Solution

∗ N, a ∗ a = a ∀a ∈ N.

∗

a ∗ (b ∗ c) = (c ∗ b) ⋅ 8a

https://dl.doubtnut.com/l/_TcKAQYaFkgoo
https://dl.doubtnut.com/l/_f5w6k3uke2lh
https://dl.doubtnut.com/l/_rjqqLtRFXwkL
https://dl.doubtnut.com/l/_7QLEMxLlm8Bx


Misclellaneous Exercise On Chapter 1

12. Consider a binary opertion  on N de�ned as 

Choose the correct answer.

A. Is both associative and commutative ?

B. Is  commutative but not associative ?

C. Is  associative but not commutative ?

D. Is  neither comutative nor associative ?

Answer: B

View Text Solution

∗ a ∗ b = a3 + b3.

∗

∗

∗

∗

1. Let  be de�ned as  Find the function 

 such that 

View Text Solution

f :R → R f(x) = 10x + 7.

g :R → R gof = f0g = 1R.

https://dl.doubtnut.com/l/_7QLEMxLlm8Bx
https://dl.doubtnut.com/l/_67q00ZLh1taN
https://dl.doubtnut.com/l/_hnNOV31vgTXe


2. Let  be de�ned as  if n is odd and 

 if n is even. Show that f is invertible. Find the inverse of f.

Here, W is the set of all whole numbers.

View Text Solution

f :W → W f(n) = n − 1,

f(n) = n + 1,

3. If  is de�ned by  �nd 

View Text Solution

f :R → R f(x) = x2 − 3x + 2, f(f(x)).

4. Given a non empty set X, consider P (X) which is the set of all subsets of

X. 

De�ne the relation R in P(X) as follows : 

For subsets A, B in P(X), ARB if and only if  Is R an equivalence

relation on  Justify your answer.

View Text Solution

A ⊂ B.

P (X) ?

https://dl.doubtnut.com/l/_hnNOV31vgTXe
https://dl.doubtnut.com/l/_PuFq9cHO3Rmc
https://dl.doubtnut.com/l/_izkcTeKNc6a9
https://dl.doubtnut.com/l/_62yuCgiSDw9S


5. Find the number of all onto functins from the set  to

itself.

View Text Solution

{1, 2, 3. . , n}

6. Let  Find  of the following F from

S to T, if exists. 

(i)   

(ii) 

View Text Solution

S = {a, b, c} and T = {1, 2, 3}. F − 1

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

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

7. Consider the binary opertions 

de�ned as  Show that  is

commutative but not associative, o is associative but not commutative.

Further, show that [If it is so,

we say that the opertion  distributes over the opertion 0]. Does o

distribute over  ? Justify your answer.

∗ :R × R → R and o :R × R → R

a ∗ b = |a − b| and aob = a, ∀a, b ∈ R. ∗

∀a, b, c ∈ R, a ∗ (boc) = (a ∗ b)o(a ∗ c).

∗

∗

https://dl.doubtnut.com/l/_5aP7TepOv1wW
https://dl.doubtnut.com/l/_27LqeTstSdVd
https://dl.doubtnut.com/l/_OiXDd4DhadEC


View Text Solution

8. Let  be

functions de�ned by

 Are f and g

equal ? Justify your answer.

View Text Solution

A = { − 1, 0, 1, 2}, B = { − 4, − 2, 0, 2} and f, g, A → B

f(x) = x2 − x, x ∈ A and g(x) = 2
∣
∣
∣
x −

∣
∣
∣

− 1, x ∈ A
1

2

9. Let  Then number of relations containing 

 which are re�exive ans symmetric but not transitive is

A. 1

B. 2

C. 3

D. 4

Answer: A

A = {1, 2, 3}.

(1, 2) and (1, 3)

https://dl.doubtnut.com/l/_OiXDd4DhadEC
https://dl.doubtnut.com/l/_zRUfeX5FP4b3
https://dl.doubtnut.com/l/_D7aCKKcMl5Pf


View Text Solution

10. Let  Then number of equivalence relations containing 

 is

A. 1

B. 2

C. 3

D. 4

Answer: B

View Text Solution

A = {1, 2, 3}.

(1, 2)

11. Let  be the Signumb Function de�ned as  

  

and  be the Greatest Integer Function given by 

f :R → R

f(x) =

⎧⎪
⎨
⎪⎩

1, x > 0

0, x = 0

−1, x < 0

g :Ro → R g(x) = [x],

https://dl.doubtnut.com/l/_D7aCKKcMl5Pf
https://dl.doubtnut.com/l/_qBgGwXWfUOTj
https://dl.doubtnut.com/l/_NPK3bdcF23Rn


where  is greatest integer less than or equal to x. Then does fog and

gof coincide in ?

View Text Solution

[x]

(0, 1]

12. Number of binary opertions on the set  are

A. 10

B. 16

C. 20

D. 8

Answer: B

View Text Solution

{a, b}

https://dl.doubtnut.com/l/_NPK3bdcF23Rn
https://dl.doubtnut.com/l/_HXZrCI3XgZkI

