
CHAPTERI: RELATIONS AND FUNCTIONS 

NCERT EXERCISES 1.1 
1. Determine whether cach of the following relations are reflexive, symmetric and 

transitive: 

) Relation R in the set A = {1,2, 3, .., 13, 14} defined as 

R = {(x, y) : 3x - y = 0} 

ii) Relation R in the set N of natural numbers defined as 

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

Gii) Relation R in the set A ={1,2, 3, 4, 5, 6} as 

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

(iv) Relation R in the set Z ofallintegers defined as 

R :x-y is an integer) 

(v) Rclation Ran the set A of human beings in a town at a particular time given by 

aR {(x, y) : x and y work at the same placec} 

B) R= {(x. y): x andy live in the same locality) 
(c) R= {(x, y) : x is exactly 7 cm taller than y} 

(d) R = {x )is wife of y} 
(e) R = {(x. y): xis father of y} 

2. Show that the relation R in the set R of real numbers, defined as 

R= {(a. b):asb} is neîther reflexive nor symmetric nor transitive. 

Check whether the relation R defined in the set {1. 23 45. 6) as 

R= {(a, b) : b = a + 1} is reflexive. symmetricor transitive. 
4. Show that the relation R in R defined as Rsa, b): a sb), is reflexive and 

transitive but not symmetric. 

5. Check whether the relatiog RinRdefined by R = {(a, b): a Sb} is reflexive. 

symmetric or transiti ve 
6. Show that the relation R in the set {1, 2, 3) given by R = {(1, 2), (2, 1)} is 

symmetric butncither reflexive nor transitive. 

7. Show that the relation R in the set A of all the books in a library of a college, 
given by R = {(x, y) : x and y have same number of pages} is an equivalence 

relation. 

Show that the relation R in the set A = {1,2, 3, 4, 5) given by 

R = {(a. b) : la - bl is even), is an equivalence relation. Show that all the 

elements of f1,3, 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). 

9. Show that each of the relation R in the set A = {r e Z:0<xs 12}. given by 

(i) R = { (a. b) : la - bl is a multiple of 41 

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

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

10. Give an example of a relation. Which is 

(i) Symmetric but neither reflexive nor transitive. 

(ii) Transitive but neither reflexive nor symmetric. 

(i) Reflexive and symmetric but not transitive. 

(iv) Reflexive and transitive but not symmetric. 

(v) Symmetric and transitive but not reflexive. 
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11. Show that the rclation R in the set AA 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. 

12. Show that the relation R defined in the set A of all triangles as R = {(T,. T,): T, is similar to T,}. is equivalence relation. Consider three right angle triangles T with sides 3, 4, 5, T, with sides 5, 12, 13 and T, with sides 6. 8. 10. Which 
triangles among T, T, and T, are related? 

13. Show that the relation R defined in the set A of all polygons as R = {(P,. P,) : 
P, and P2, have same number of sidestris an equivalence relation. What is the 
set of all elements in A relatedto the right angle triangle T with sides 3,4 and 5? 

I4. LetL be the set of aH lines in XY plane and R be the relation in L defined as 
R = {(LL,):is parallel to L,}. Show that R is an equivalence relation. Fimd 
the set ofalllinés related to the liney = 2x+4. 

5. LetR bethe 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) Ris reflexive and transitive but not symmetric. 
(C) R is symmetric an ransitive but not reflexive. 

(D) R is an equivalence relation 
16. Let R be the relation in the set Ngiven by R = {(a, b) :A 2, b>6}. Choose 

the correct answer. 

(A) (2,4) E R (B) (3, 8)e R (C) (6. 8)e R (D) (8. 7) e R 

EXEROS2 
. Show that the functionf : R, R. defined by f(x) = is one-onc and onto, 

where R, is the setofall non-zero real numbers. Is the result true, if the domain 
R. is replaced by N with co-domain being same as R.2 

2. Check the injectivity and surjectivity of the following functions: 
(i) S: N N given by S(r) = * 

(ii) f: Z Z given by flx) =* 

i) f: R>R given by flr) = * 
(iv) f: N> N given by f(a) = x* 

(v)f:ZZgiven by fx) = 
Prove that the Greatest Integer Function f: R-> R,. given by flr) = }. is neithen 
one-one nor onto, where Lx] denotes the greatest integer less than or equal to x. 
Show that the Modulus Functionf: RR. given by flr) = Ixl, is neither one- 
one nor onto, where Ixlisx. ifr is positive or 0 and lxl is - x. ifx is negative. 

Show that the Signum Functionf: R-> R, given by 

1, if x> 0 

S)= 0, if x = 0 

-I, if x <0 

is neither onc-one nor ont0. 



RELATIONS AND FUNCTIONS 

6. Let A = {1, 2, 3), B = {4. 5, 6. 7} and letf= {(1,4). (2, 5). (3. 6)} be a function 

from A to B. Show that fis one-one. 
In each of the following cases, state whether the function is one-one, onto or 

bijective. Justify your answer. 
(i) f: R R defined by flr) = 3 - 4x 

i) f: RR defined by fr) = I +* 
8. Let A and B be sets. Show thatf: Ax B> B xA such that fla. b) = (b, a) is 

bijective function. 

EXERCISES8. 
9. LetfN N be defined by fn) = 

if n is odd 
for all nE N. 

ENTEXERCISES 
ifnis is even 

State whether the function fis bijective Justify your answer 
Let A = R- {3} and B= R-11J. Consider the function f: A->B defined by 

f) -( Is fone-one and onto? Justify your answer. 
1. Letf: R->R be defined as f)=*. Choose the comet answer 

(B) Sis many-one onto 

Pfis neither one-one nor onto. 

(A) fis one-one onto 

(C) fis one-one but not onto 

12. Letf: R-> R be defined asf(a) 31. Choose the correct answer. 

(B) Sis many-one onto (A) Sis one-one onton 

(C) fis one-one bur not onto (D) fis neither one-one nor onto. 

EXERCISE 1.3| 
. Letf: {1, 3,4}>{1,2. 5) and g: {1,2, 5} 1,3} be given by 

f {(1, 2), (3, 5). (4, D} and g = {(1, 3). (2. 3). (5, 1)}. Write down gof. 

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

f+ 8) oh = foh + 8oh 

. 8)oh = (foh) .(goh) 

Find gofand fog. if 3. 
(i) Sx)= lxl and g(x) = 1 5x -21 

i) Sx) = 8x* and g(x) = *. 

(4x +3) 4. If flx) = (6x -4) 
show that fof (x) =x. for all x*. What is the 

inverse of f? 



RELATIONS AND FUNCTIONS 

5. State with reason whether following functions have inverse 

i) S: 1 2.3, 4) > 10) with 

S = {0. 10). (2. 10). (3. 10). (4. 10)) 

(i) 8: 15, 6, 7.8) |1.2,3. 4) with 

=1(5, 4). (6. 3). (7, 4). (8. 2)) 

(ii) h: 12.3.4. 5} 17,9. 11. 13 with 

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

Show thatf: [-1 1]-R. given by f() is one-onc. Find the inverse 

RDe ER SE 

inverse of f. 

of the function f: 1-1. 1Bahge f. 
2y 

(Hint: Fory e Rangef.y =flr) = for some x in I-1, 11. i.e.x = 

7. Comsider f: R R given by flr) = 4x +3. Show that fis invertible. Find the 

8. Considerf: R, 14, )given by S(x) = x?+4.Show thatis invertible with thc 

inversef offgiven byf '()=FA.where R, is the set of all non-negative 

real numbers. 
ATION inci 

0. Letf: X -> Y be an invertible function. Showthat f has unique inverse. 

Considerf: R, ->[-5, o) given by f(r) = 9x2 + 6x- 5.Show thatfis invertible 

with fO)= 3 

(Hint: suppose g, and 8, are two inverses of f. Then for all y e Y. 

Jos,y) = \,) = fos,0 Usone-one ness of 

. Considerf: {1,2, 3 la, b, cl given by f(1) =a. f(2) = b and f(3) = c. Find 

Sand show hat -'= f 
12. Letf: X> Y be an invertible function. Show that the inverse off-l isf. i.e. 

3. Iff: R->R be given by fx) = (3-x)", then fof (r) is 

(A) (B) x* (C) (D) (3 -r*). 

4x 

14. Letf: R - > R be a function defined as f) = The inverse of 

Sis the map g : Range f> R- given by 

3y 
(A)8)3-4y (B)s)4-3y 

3y 
(D) &(y) = (C) 

K(y) = 


