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Exercise 2.1 
Question 1: 

" nd the values ofx and y. 

Answer1: 

Her Gy--G) 
-1-mdy-j- 

r=2 and y = 1 

Question 2: 
if the set A has 3 elements and the set B [3,4, 5), then find the number of elements in (AxB) 

Answer 2: 

Number of elements in A = 3 and set B =(3,4,5S). 

Number ofelemeats in B=3 
Number of elements in AxB= (Number of elements in A) x (Number of etements in B ) =3 x3 = 9 

Hence, the number of elements in A >xB is9. 

Question 3: 
ifG = (7.8) and H (5,4,2), find G x Hand H x G. 

Answer 3: 
G = (7,0) and il = {5,4,2). Therefore GxH 7.5).7.4).7.2).(e. 5). (8.4). (8, 2)) and H x G - (5.7). (5.8).(4.7).(4.8).(2.7).(2. 8)) 

Question 4: 
State whether each of the followine statements are true or false. If the statement is false, rewrlte the given 

statement cwrrecth. P= {m. nand Q= {n m), then PxQ={(m. .(a m 
ii IfA and B are non-empty sets, then A x Bisa non-empty set of ordered pairs (x ) such that xE A and y 

3. 
(i) fA = (1,2},B = {3,4), then A x (8 n) = 

Answer 4: 
() False, if P= {m, n) and Q {n, m), then P x = [(m,n). (m, m). (n. m),. (n, m)} 

(ii) Truee 
(ii) True 

Question 5: 
IfA-(-1, 1), AndAxAxA 

Answer 5: 

A =-1.1), therefore, A xA = (-1.1) x (-1,1)= ((-1,-1).(-1, 1), (1, -1).(1,1)) 

and A x A xA= {(-1,-1).1.1).(1-101)* = ((-1,-1,-1).(-1,-1,1).(-1,1.-1).(-1, 1, 1). (1,-1,-1).(1,-1,1). (1. 1,-1).(1,1,1)} 



Question 6: 
IfAxB = {(a,*), (a, y), (b,x), (b, y). Find A and B. 

Answer 6: 

AxB {(a, x), (a, y). (b, x), (b. y)} 
A = {a, b} and B = {xy} 

Question 7: 
Let A {1,2}, B = {1,2,3,4}, C {5,6} and D = {5,6,7,8]. Verify that 

(i) A x (B nC) = (Ax B) n (A x C) (ii) A x C is a subset of B x D. 

Answer 7: 
Here A {1,2}, B = {1,2,3,4},C = {5,6} and D = {5,6,7,8]. 

BnC A XGn)=Axoo () 
AxB {(1, 1).(1,2), (1,3), (1,4), (2,1). (2, 2), (2,3), (2,4)} and 

AxC={(1,5), (1,6), (2,5), (2,6)} 
(A x B)n (A x C) = ¢ 

From the equation (1) and (2), A x (Bnc) = (A x B) n (A xC) = ¢ 

(i) A xC ={(1,5), (1,6), (2,5), (2,6)) and 

(2) 

Bx D 

= {(1,5),(1,6), (1,7), (1,8), (2,5). (2, 6), (2,7), (2,8), (3,5), (3,6), (3,7), (3, 8),(4,5). (4,6), (4, 7), (4,8)} 
Therefore, A xC is a subset of B xD. 

Question 8: 
Let A = {1,2} and B = {3,4}. Write Ax B. How many subsets will A x B have? List them. 

Answer 8: 

Here, A = {1,2} and B = {3,4). 
Therefore, AxB = {(1,3), (1,4). (2, 3), (2, 4)) 

Number of elements in A xB =4 
Therefore, the number of subsets 2 = 16 

Subsets of A xB 

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

Question 9: 
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 A x B, find A and B, where 

x, y and z are distinct elements. 
Answer 9: 

If (x, 1).(y.2), (z, 1) lies in A x B, where n(A) = 3 and n(B) = 2, then 

A-{xy,z} and B = {1,2). 

Question 10: 
The Cartesian product AxA has 9 elements among which are found (-1, 0) and (0.1). Find the set A and the 

remaining elements of A x A. 

Answer 10: 

(-1,0) and (0, 1) are in the Cartesian product of A x A having 9 elements 
Therefore, A = {-1,0,1} 

AxA = {-1,0,1} x {-1,0,1} 
= {(-1,-1),(-1,0).(-1,1). (0,-1),(0,0),(0, 1), (1,-1),(1,0).(1, 1)} 



Exercises 2.2 

Question 1: 

Let A = (1,2,3,14). Define a relation R from A to A by R = {(% y): 3x - y =0, where x, y E A). Write down its 

domain, codomain and range. 

Answer 1: 
The relation R from A to A is given as R= {{x,y): 3x-y= 0, where x.y E A} 

i.e., R = {{x): 3x =y, where x,y E A) 
The roster form is given by R= {(1,3), (2,6), (3, 9),(4.12)} 
The domain of R is the set of all first elements of the ordered pairs in the relation. 

Domain of R {1,2, 3,4 
The whole set A is the codomain of the relation R. 

Codomain of R = A = {1,2,3.. 14) 
The range of R is the set of all second elements of the ordered pairs in the relation. 
Range of R = {3, 6, 9, 12} 

Question 2: 
Define 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 EN}. Depict this relationship using roster form. Write down the domain and the range. 

Answer 2: 
R (%y)y=x+ 5, x is a natural number less than 4, x.yE N} 
The natural numbers less than 4 are 1, 2, and 3. 
R ((1,6), (2,7). (3, 8)) 
The domain of R is the set of all first elements of the ordered pairs in the relation. 

Domain of R= {1, 2, 3) 
The range of R is the set of all second elements of the ordered pairs in the relation. 
Range of R = {6, 7, 8} 

Question 3: 
A= {1,2,3, 5) and B {4,6,91. Define a relation R from A to B by R = {(x y): the difference between xand y 

is odd; xE A, yE B}. Write R in roster form. 

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

R {xy): the difference between xand y is odd; x E A,y E B} 
The roster form of R= {(1,4),.(1,6),. (2, 9). (3,4),. (3, 6). (5, 4),. (5, 6)} 

Q Question 4: 
The Figure shows a relationship between the sets P and Q 
Write this relation 3 

(1) in set-builder form 
(ii) roster form. 
What is its domain and range? 

Answer 4: 

According to the given figure, P = {5, 6, 7},Q= (3,4, 5) 
(i) The set builder form R= {(xy):y=x-2; x¬ P} or R = {(x. y):y =x-2 for x = 5, 6,7) 

(i) The roster form R= {(5. 3), (6, 4), (7. 5)) 
Domain of R = {5, 6,7) 

Range of R=(3,4,5) 



Question 5: 
Let A = {1, 2, 3, 4, 6). Let Rbe the relation on A defined by {(a, b): a, b EA, b is exactly divisible by a). 

(i) Write R in roster form 
(i) Find the domain of R 
ii) Find the range of R. 

Answer5: 
A = {1,2,3, 4,6), R = {{a, b): a, bE A, b is exactly divisible by a} 
The roster form R= {(1, 1), (1, 2). (1, 3), (1, 4), (1, 6), (2, 2). (2, 4), (2, 6). (3, 3). (3, 6). (4, 4), (6, 6)} 
ii) Domain of R = {1, 2, 3, 4, 6} 

(ii) Range of R = {1, 2, 3,4,6} 

Question 6: 
Determine the domain and range of the relation R defined by R = {(xx+ 5): xE {0, 1,2,3,4, 5) 

Answer6: 
R {(xx+5):xE {0, 1, 2, 3, 4, 5}} 
The roster form R= {(0,5). (1, 6), (2, 7). (3, 8), (4,9). (5, 10)} 
Domain of R = {0, 1, 2, 3, 4, 5} 

Range of R ={5, 6,7,8, 9, 10) 

Question7: 
Write the relation R= {(x, *): xis a prime number less than 10) in roster form. 

Answer7: 

R {(x):xis a prime number less than 10) 
The prime numbers less than 10 are 2, 3, 5, and 7. 
The roster form R = {(2,8), (3, 27). (5, 125), (7, 343)} 

Question 8: 
Let A {x y, z} and B = {1,2}. Find the number of relatious Jm A to B. 

Answer8: 
It is given that A = {xy, z} and B ={1,2]. 

AxB {(x 1). (x, 2), ( 1). ( 2), (z, 1), (z 2)} 
Since n(A x B) = 6, the number of subsets ofAx B is 26. 

Therefore, the number of relations from A to B is 2. 

Question 9: 
Let R be the relation on Z defined by R= {(a, b): a, bEZ, a - b is an integer). Find the domain and range of R. 

Answer 9: 
R- {la, b): a, b EZ, a-b is an integer) 
It is known that the difference between any two integers is always an integer. 
Domain of R = Z 

Range of R =Z 



Exercise 2.3 

Question 1: 
Which of the following relations are functions? Give reasons. Ifit is a function, determine its domain and 
range. 

) (2.1). (5.1). (8.1), (11,1), (14,1), (17,1)} 
(ii) ((1.3). (1,5). (2,5)). 
Answer 1: 

(ii) ((2.1). (4.2). (6.3). (8.4), (10.5). (12.6). (14.7)} 

() {(2,1), (5,1), (8,1). (11,1), (14,1), (17,1)) 
Here, all elements 2, 5, 8,11,14 and 17 of the domain of the relation corresponds to unique image. 
Hence, this relation is a function. 
Domain = {2, 5, 8, 11, 14, 17) 

Range = {13 

(i) ((2,1). (4,2). (6.3). (8,4). (10,5), (12.6). (14.7)} 
Here, all elements 2, 4, 6, 8, 10, 12 and 14 of the domain of the relation corresponds to unique image. 
Hence, this relation is a function. 
Domain {2,4,6,8,10, 12, 14) 
Range = {1,2, 3,4,5,6,7} 

(ii) (1, 3),. (1,5), (2,5)}. 
Here, element 1 of the domain of the relation corresponds to two different images i.e, 3 and 5. 
Hence, this relation is not a function. 

Question 2: 
Find the domain and range of the following real functions: 

f)= -l (i) fx) = V-r2 

Answer 2: 

() Given that: f(x) = -lx 
We know that |x| = {, fx20 

ifx <0 
Therefore fx) = -|x| = * 20 
Since fx) is defined for all x E R, the domain of fis R. 
For all the real value of x, the value of lx| always remain positive. Therefore, the value of-lx| always be 
negative. 
Hence, the range is (-o, 0. 
(i) Given that: f(x) = v9-x2 

For the domain of f, we have, 9-x 20 92x2 -3sxs3, 
Therefore, Domain ={x: - 3 Srs 3,xE R} 

For any value of x such that-3 sxs3, the value of fx) will lie between 0 and 3. 
The range off is {x: 0sxs3} or [0, 3]. 

Question 3: 
A function fis defined by flx) = 2x-5. Write down the values of 

(ii) fC7) (ii) f-3) 
Answer3: 

Given that:fx) = 2x-5, therefore 
()f0) = 2(0) 5 -5 

(i) f7) = 2(7)-5 14-5 9 

(ii) f(-3) =2(-3)-5 =-11 



ass 

Question 4: 
The function 't which maps temperature in degree Celsius into temperature in degree Fahrenheit is defined 

by t(C) = +32. Find 

(i) e(0) (ii) e(28) (ii) t(-10) (iv) The value of C when t(C) = 212 

Answer4: 

Given that: t(C) =+32, therefore 
(i)t(0) = +32 =0+32 32 

(ii) t(28) = +32 = 52+160-412 
5 

(ii) t(-10) = +32 = 9(-2) + 32 =-18+ 32 = 14 

(iv) If t(C) = 212, then 

212+32 5 

9C 
212-32 180 

9C = 180 x 5 

C = 100 

Hence, if t(C) = 212, then C = 100. 

Question 5: 
Find the range of each of the following functions: 

() fx)= 2- 3x,x E R,x >0 

(ii) fla) =x+2,x is a real number. 
(iii) f(x) =x,x is a real number. 

Answer 5: 
) Given that: f(x) = 2-3x,x E R,x >0 

The value of f(x) is maximum, if the value of 2-3x is maximum, i.e. at the minimum value of x (x = 0). 

But, Given that x > 0, 

Hence, the range of f is (-o, 2). 

(ii) Given that f(x) = x+2,x is a real number. 

The value of f(x) is minimum, if the value of x2 +2 is minimum or when the value of x is minimum (x = 0). 

Hence, the range of f is [2, oo). 

ii) Given that: f(x) = X,x is a real number 

It is clear that the range offis the set of all real numbers. 

Range of fis R. 



Miscellaneous Exercises on Chapter 2 

Question 1 
The relationf is defined by. f(x) = SSThe relation g is defined by, e(x) = 0S*2 

(3x, 3 S xs 10 

Show thatfis a function and g is not a function. 

Answer 1: 

fa) = 9sxs3 

Here, atx = 3./t) = 32 = 9 or /x) = 3 «3=9 ie, atx = 3,/x) = 9 
Therefore, for 0 Sxs 10, the images of fl) are unique. Thus, the given relation is a function. 

3rS10 

0SxS2 
g)3x, 2SxS10 
It can be observed that for x = 2, g) = 22 = 4 and glx) = 3 x 2 =6 

Here, element 2 of the domain of the relation g corresponds to two different images i.e, 4 and 6. 

Hence, this relation is not a function. 

Question 2: 

Iffo) = ?, find )f(1) 
(1.1-1) 

Answer 2: 
Given thatf(x) = ** 

Therefore, 

f(1.1)-f(1) (1.1)-(1) 1.21-1 0.21g1 
(1.1 1) (0.1) 0.1 

Question 3: 
x2+2x+1 

Find the domain of the function f(x)2-8x +12 
Answer3: 

Given that:f(a) = x2+2x+1 x2-8x+12' therefore, 

x+2x +1 
fo)=Bx + 12(-2)(x-6) 

+ 1)2 

It can be seen that function fis defined for all real numbers except at x= 6 and x= 2. Hence, the domain of f 
is R-2,63 

Question4: 
Find the domain and the range of the real function fdefined by f(x) = V*-1). 

Answer4: 

Given that: f) = V*-1, 
V-1) is defined for allx 2 1. 

Hence, domain of f is [1, o). 

Ifx 21 then x-120, therefore, f(x) = Vr-1)2 0. 

Hence, the range of f is [0,co). 



Question5: 
Find the domain and the range of the real function fdefined by f(x) = |x-1|. 

Answer 5: 
Given that fx) = lx-1, 
The given real function is f(x) = |x- 1. 

It is clear that |x-1| is defined for all real numbers. 
Domain offis R. 
Also, for x ER, |x - 1| assumes all real numbers. 

Hence, the range of fis the set of all non-negative real numbers. 

Question 6: 
Letf {(x xER} be a function from R into R. Detemine the range of 

Answer 6: 

Given thatf= {()x¬R} 
If x is a real number, then also will a positive real number. 

1+x2 
Here, the denominator ( +1) is always greater than numerator (r*), therefore, the value of will always 

close to 1 but less than 1. The maximum value of is much closed to 1 and the minimum value is 0. 

Hence, the range off is [0, 1). 

r 

Question7: 
Let f.g:RR be defined, respectively by f) = x+1,g(x) = 2x-3. Find f +8f-gand 

Answer 7: 
Given that f.g:R R be defined, respectively by f(x) = x +1,8(x) = 2x 3. 

f+8 f() +g(x) = (x+1) +(2x - 3) = 3x-2 

f-8= f(x) - g(x) = (x+ 1)- (2x-3) = -x -4 

ff)(x+1) 
& B(x) (2x-32X-3

*0 

L-*x* 
Question 8: 
Let f = {(1, 1), (2,3), (0,-1).(-1,-3)} be a function from Z to Z defined by f(x) = ax +b, for some 

integers a, b. Determine a, b. 

Answer 8: 
Given that:f = {(1,1), (2,3), (0,-1). (-1,-3)} be a function from Z to Z defined by f(x) = ax + b, for some 

integers a, b. 

Here, (1,1) Ef f(1) = 1 1 = a(1) +b b =1-a .(1)
Similarly, (2, 3) E f f(2) = 3 

Putting the value of b form equation (1), we have 

2a +(1-a) =3 
Putting the value of a in equation (1), we have 

3 = a(2) +b 2a +b =3 

2a+1-a = 3 a = 2 

b =1-a =1-2=-1 
Hence, a = 2 and b =- 



(Cass 

Question9: 
Let R be a relation from N to N defined by R = {(a, b): a, b EN and a = b*}. Are the following true? 

() (a, a) e R, for all a E N 
(ii) (a, b) E R, (b, c) E R implies (a, c) ER. 

Answer9: 

(i) (a, b) E R, implies (b, a) ¬R 

Given that: R = {(a, b): a, b E N and a = b2} 

() Here, 3 E N, but 3 9 #3, therefore, (a, a) ¬ R,for all a E N 
Hence, the statement (a, a) E R, for all a E N is not true. 

(i) Here, 9EN, and 32 =9, therefore, (9,3) E R, 
And, 3 E N,but 9 = 81 *3, therefore, (3,9) ¬ R, 

Hence, the statement (a, b) E R, implies (b, a) E R is not true. 

(ii) Here, 81 E N, and 92 = 81, therefore, (81,9) E R, 

And 9 E N, and 32 9, therefore, (9,3) ER, 

And, 3 E N,but 3 9 81, therefore, (81,3) R, 
Hence, the statement (a, b) E R, (b, c)ERimplies (a, c) E R is not true. 

Question 10: 

Let A =(1.2.3,4}), B = {1.59,11.15,16) andf={(1.5), (2,9), (3,1). (4.5), (2,11)) Are the following true? 

()fis a relation from A to B 
Justify your answer in each case. 

Answer 10: 

(i) fis a function from A to B. 

Given that A ={1,2,3,4), B =(1,5,9,11,15,16) andf= {(1.5). (2,9), (3,1), (4,5), (2,11)}, therefore, 

AxB {(1,1), (1, 5),(1,9). (1, 11). (1, 15), (1. 16), (2, 1), (2, 5), (2, 9), (2, 11). (2, 15). (2, 16), 

(3,1), (3,5). (3,9), (3,11). (3, 15),(3, 16), (4, 1), (4, 5), 4,9). (4, 11), (4, 15), (4, 16)) 
) Here, the function f is a subset of A x B, hence f is a relation from A to B. 

(i) Here, element 2 of the domain of the relation fcorresponds to two diferent images ie, 9 and 11. 
Hence, this relation is not a function. 

Question 11: 
Letfbe the subset of Z x Z defined by f= {(ab, a + b): a, beZ). Isfa function from Z to 2? Justify your answer. 

Answer 11: 
The relationfis defined asf= {(ab, a +b): a, b EZ} 
We know that a relation ffrom a set A to a set B is said to be a function if every element of set A has unique 
images in set B. 
Since 1,2,-1,-2 ¬Z (1 * 2,1+2),(-1 x-2,-1 (-2)) Efie, (2, 3), (2,-3) Ef 

can be seen that the same first element i.e, 2 corresponds to two different images ie., 3 and-3.Thus, relation 
fis not a function. 

Question 12: 
Let A = (9.10, 11. 12. 13) and letf: A-~N be defined by ftr)= the highest prime factor of n. Find the range of 

Answer 12: 
A- (9,10,11, 12, 13)f A -Nis defined asfn) = The highest prime factor of n 
Prime factor of 9 = 3 

Prime factors of 10 2, 5 



Prime factor of 11 11 

Prime factors of 12 = 2.3 

Prime factor of 13 = 13 

9)=The highest prime factor of 9 = 3 

A10) The highest prime factor of 10 = 5 

A11)-The highest prime factor of 11 = 11 

A12)= The highest prime factor of 12= 3 
13)=The highest prime factor of 13 = 13 

The range offis the set of all n), where n EA. 

Range off- (3,5, 11, 13} 

This content has been prepared from home only. 


