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[ | Worked Examples

If A={1,3,5 and B = {2, 3} then
(i) find A XxBandB X A.
(ii) Is Ax B= Bx A? If not why?

LctA xeN|1<x<4},
B={xe W[0<x<2} andC= {xe N|x<3}.
Then verity that

(i) Ax(BUCQ)
(i) AX(BNC) = (AxB)N(AxC)

= (AxB)U(AxC)

(iii) Show thatn(AxB)=nBxA)=n(A)Xn(B) '
Sol: Given that A = {1, 3,5} and B = {2, 3} :

AxB ={1,3,5 x{2 3}
= {(1,2),(1,3),(3,2),(3,3),
5,2), (5,3)} ...(1)
BxA = {23} x{L,3,5)
= {(2’ 1, (2,3), (2r 5), (3> 1),
(3,3), 3,5)) ... (2)

From (1) and (2) we conclude that Ax B# Bx A

as (1,2)#(2,1) and (1,3) = (3,1), etc.

n(A)=3;n(B)=
From (1) and (2) we observe that,
n(AxB) = n(BxA)=6
we see that, n(A) xn(B)=3x2=6and
n(B)yxn(A)=2x3=6
Hence,
n(AxB)=n(BxA)=n(A)xn(B)=6

Thus, n (A xB) =n (BxA)=n(A) xn (B).

IR 1 A x B = {(3,

2), (3, 4), (5, 2), (5, 4)} then find
A and B.

Sol : AxB =1{(3,2)(3,4) (52), (5 4}

We have A = {set of all first co-ordinates !

of elements of A x B}.
Therefore, A = {3, 5}

B = {set of all second co-ordinates
of elements of A x B}.

Therefore, B = {2, 4}
Thus = {3, 5} and B = {2, 4}.

Sol: A = {xeN|l<x<4} = {2, 3}
B ={xeW|0<x<2} = {0, 1}
C = {xeN|x<3} = {1,2}
(i) Ax(BUC) = (AxB)U(AxCQC)
BUC ={0,1} u{l, 2}
={0, 1, 2}
Ax(BUC) ={2,3} x{0,1,2}
={(21 0)) (2’ 1): (2) 2): (3’ O))
(3,1),(3,2)} . (1)
Ax B ={2,3} x{0, 1}
={(27 0)) (27 1)’ (3’ 0)1 (3’ 1)}
AxC ={2,3} x{1,2}
={(2,1),(2,2),(3, 1), (3, 2)}
(AxB)U(AxC) ={(2,0),(2,1),(3,0),3, 1)}
U {21),(22),6,1),62)}
(AxB)U(AxC) ={(2,0),(2,1),(2,2), (3,0),
(3,1),(3,2)} «:(2)
From (1) and (2),
Ax(BUC) =(Ax B)U(AXC) is verified.
(i1)) Ax(BNQ) (AxB)N(AxC)
BNC = {0,1} N{1,2} = {1}
AX(BNC) = 2,3} x{1}={(2,1),3, 1)} ..(1)
AxB = {2,3} x{0,1} = {(2, 0),
(2,1),(3,0), (3, 1)}
AxC ={2x3}x{1,2}
={(2,1),(2,2), (3, 1), (3, 2)}
(AXB)N(AxC) = {(2,0),(2,1),(3,0),(3, 1)} N
{(2.1),(2,2),(3, 1), 3.2}
{(2,1),(3,1)} a: (2)

Il

(AxB)N(AxC) =
From (1) and (2),
AX(BNC)= (AxB)N(AxC) is verified.
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(@ Progress Check )

1. For any two non-empty sets A and B, A X B is .
called as
NGy Cartesian Product

T 4. If A, B aretheline segments given by the intervals

(- 4, 3) and (- 2, 3) respectively, represent the
cartesian product of A and B.

mAX B= {(_45_2)3 (_4? 3)’ (35_2)5 (3 3)}

2. Ifn (A xB)=20and n(A)=5thenn (B)is

Thinking Corner )

A H(B):4 1
3.f A = {1, 1} and B = {- 1, 1} then
geometrically describe the set of points of A X B

EGIAxB={(-1-1).(-1.1).0.-1). (1 D}

[] Exercise 1.1 2

1. Find AXB,Ax Aand B X A if

() A={2,-2,3}and B = {1, -4}
(i) A=B={p, q}
(iii) A = {m, n}; B=
Sol : :
() A={2,-2,3}and B={1, - 4} 3
AxB={2,-2,3} x{l,-4} '
= {(21 l)’ (2’ - 4)) (_ 2» 1)7
(— 2’_4)’ (3r l)r (3’—4)}
AxA={2,-23x{2-23}
= {(2)2) (2 ) ( 3) (_7 7):(— 2)—2)) :
(-2,3),(3,2), (3,-2),(3,3)} ¥ 4
xA={1,-4}x{2,-2,3} :

={(1,2),(1,-2),(1,3), -
(-4,2),(-4-2) (- 43)}

(i) A=B={p,q}
AxB = {p,q} x {p,q}
= {(p,p) (P9 (@ p)s (¢, P}
AxA = {p,q} x {p. q}
= {(p, ), (p» D> (¢, p), (@, P}
BxA = {p,q}x{p.q}

= {(p, p), (p» D> (@, p)> (9, 9}
. AXxB=AxA=BxA

Since A=B
(iii) A={m,n},B= ¢

If either A or B are null sets, then A x B wnll
also be an empty set.

ies, A= ¢ (or)B=¢
then AXxB = ¢,BxA= ¢
and AxA = {m,n}x {m, n}

{(m, m), (m, n), (n, m), (n, n)}

= (-2,9), 2,

. When will A X B be equal to B X A?

[SGIA xB=B xA, WhenA=B.

LetA={1, 2,3} and B = {x| xis a prime number
less than 10}. Find A x B and B x A.
Sol:A=1{1,2,3; B={23,57}

A xB={(1,2),(1,3), (1 5),(1,7), (2,2), (2, 3),
(2,5),(2,7),(3,2),(3,3), 3,5, 3, 7)
BxA={(2,1),(2,2),(23),3,1),3,2),(3,3),
(5:1),(5,2),(5,3), (7, 1),(7,2), (7, 3)

4),

(0, 3), (0, 4), (3, 3),
(3, 4)} find A and B.
Sol : From B x A, All the first entries belong to
the set B and all the second entries belong to A.

A= {34
= {-2,0,3}
IfA=1{56),B=14,5,6},C={56 7, Show
that A X A = (BXB) ~ (CXC).
Sol:A=1506}, B={4,56}, C={506,7}
LHS: AxA = {56} x{5,6}

- {(51 5)) (5, 6)a (6’ 5)1 (6: 6)}
BxB = {4,5,6} x {4, 5, 6}

o {(4r 4)? (4: 5)’ (4’ 6)7 (57 4)’ (5: 5):
(5,6), (6,4),(6,5), (6,6)}

RHS:
CxC = {5,6,7} x{5,6, 7}
= {(5,5),(5,6),(5,7), (6,5), (6, 6),
(6,7),(7,5),(7,6), (7, 7)}
(BxB)(CxC) = {(5,5), (5,6), (6,5), (6,6)}
.. LHS = RHS
AxA = (BxB)n(CxC)

Hence proved.
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5. GivenA={1,2,3},B=1{2,3,5},C={3,4} H From (1) and (2), it is clear that
and D = {1, 3, 5}, hecklf Ax(BNC) = (AxB)N(AxC)
(ANC)x(B mD) (AXB) (CXD) is true? ; Hence verified.
Sol:A={1,2,3},B=1{2,3,5,C={3,4,D={1,3,5} : (i) (AUB)XC = (AxC)U(BxC)
ANC = B3 ; A=1{0,1}, B={2 3,4}, C=03,5
(AnC)x(BAD) = 3 }><{3 5} 5 (AuB)xc_ o, 1,2,3 4} x {3, 5}
= 133659 .. 1) = {(0,3),(0,5),(1,3),(1,5),(2,3), (2,5), (3,3),
AxB = {(12),(13),(1,5,(22), 3,5),(4, 3), (4, 5)} (1)
(2,3),(2,5),(3,2), | AxC={0,1} x {3,5}
(3,3), (3, 5)} | = {(0,3),(0,5),(1,3), (1,5)}
CxD = {(3,1),(3,3),(3,5), (4, 1), : BxC = {2,3,4} x {3, 5}
(4,3), (4. 5)} | = {(2.3),(2,5),(3,3),3,5),
(AxB)N(CxD) ={(3,3), (3, 5)} ... 2) (4, 3), (4, 5)}
From (1) and (2), it is clear that , (AxC)U(BxC) = {(0,3),(0,5),(1,3),(1,5),(2,3),
(ANC)X(BND) = (AXB)N(CXD) E (2.5),(3,3),3:5).(4,3),4,5)} ... (2)
Hence it is true. From (1) and (2), it is clear that
6. Let A= {xe W|x<2}, B= {xeN|l<x<4} and | (AUB)xC = (AXC)U(BXC)
C = {3, 5. Verify that Hence verified.
(i) Ax(BUC) = (AxB)u(AxC) i 7. Let A is the set of all natural numbers less than
(i) Ax(BNC) = (AxB)n(Ax C) TS, B is the set of all Prime numbers le:ss than §, C
(i) (AUB)XC = (AxC)U(BxC) is t.he set of even prime 1111111§e1. Verify that
Sol: Given A= {xe W|x<2}=A=1{0,1} f (4NBIXC = (AxC)rBxC)
B= {xe N/l<x<4}=B=1{2,3,4} ! (i) Ax(B-C)=(AxXB)-(AXC)
C=1{3,5} Sol : Given: A’ is the set of all natural numbers
i) Ax(BUC) = (AXB)U(AXC) ' less than 8. A =1{1,2,3,4,56,7}
BUC = {2,3,4, 5} : ‘B’ is the set of all prime numbers less than 8
Ax(BUC) = {0,1} x{2,3,4, 5} B =1{2,3,5,7}
={(0,2),(0,3),(0,4), 0,5), (1,2), (1,3), (1, 4),(1, 5)}..1) ‘C’ is the set of all even prime number
AxB = {0,1} x {2, 3, 4} i C = {2}
= {(Oa 2), (0’ 3), (0, 4), (1, 2)» é (§1) Verify
(1,3), (1, 4} 5 (ANB)xC = (AxC)N(BxC)
AxC = {0,1} x {3, 5} | ANB = (2,3,57)

{(0,3),(0,5),(1,3),(1,5)}
(AxB)U(AxC) = {(0,2),(0,3),(0,4),(0,5), |
(1,2),(1,3),(1,4),(1,5)}... (2)
From (1) x (2), it is clear that
Ax(BUC) = (AxB)U(AXC)

Hence verified.
(i) Ax(BNC) = (AxB)N(AxC)

A={0,1},B = {2,3,4},C={3,5}

(ANB)XC = {2,3,5,7} x {2}
={(2,2),3,2),5,2),((7,2)}  ..(1)
AxC =1{1,2,3,4,5,6,7} x {2}
= {(1,2),(2,2),(3,2), (4,2),
(5,2), (6, 2),(7,2)}
BxC = {2,3,5,7} x {2}
= {(2, 2), (3, 2), (5,2), (7. 2)}
(AxC)N(BxC) = {(2, 2), (3, 2), (5, 2), (7, 2)}

BN C = {3} : 2
Ax(BNC) = {0, 1} x {3} | From (1) and (2) it is clear that
= {(0,3),(1,3)} ...(1) ! (ANB)xC = (AXC)N(BxC)
AxB = {(0,2),(0,3),(0,4),(1,2),(1,3), ! Hence verified.
(1,4)} (i) Verify
AxC ={0,3),(0,5),(1,3), (1,5} | Ax(B-C) = (AxB)-(AxC)
(Ax B)(AxC)= {(0,3), (1,3)} ...(2) ; B-C =1{2,3,57} - {2} =1{3,5, 7}
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|| Worked Examples

Let A ={3,4,7,8} and B = {1, 7, 10}. Which of

the following sets are relations from A to B?
(1) R, = {(3? 7), 4, 7), (7, 10), (8, 1)}
(i) R,={3, 1), 4, 12)}

Ax(B-C) =1{1,2,3,4,56,7}x{3,57 | AxC ={1,2,3,4,56,7} {2}
= {(1,3),(1,5),(1,7),(2,3),(2,5), - 1 ) 79 39 47 5? (2
(2,7),(3,3),(3.5), (3.7, (4, 3), WALARASRZE )’((7”7))}’
(4,5),(4,7),(5,3), (5,5),(5,7), -
(6,3),(6,5),(6,7),(7,3),(7,5), : (AxB)-(AxC) = {(1,3),(1,5),(1,7),(2,3),(2,5),
(7’ 7)} '(1) : (2, 7): (3a 3):(375)a (3)7)5(4’3)3
AxB =1{1,2,3,4,56,7} x{2,3,5,7} ! (4,5), (4,7).(5,3),(5,5),(5,7),
= {(1,2),(1,3),(1,5),(1,7),(2,2), | (6,3),(6,5), (6,7),(7,3), (7,5),
(2,3),(2,5),(2,7),(3,2), (3, 3), : (7,7} - (2)
(3,5).(3,7),(4,2),(4.3), (4, 5), From (1) and (2), it is clear that
(4:7): (5,2),(5,3),(5,5), (5: 7)s | oY= _
(6,2). 6,3, (6.5, (6.7), (7,2), | Ax (-0 =& <O
(7,3), (7,5), (7, 7)} ' e
RELATIONS
& Let A and B be two sets. Then a relation R from A to B is a subset of A X B. :
ThusR & AXB :
# A and B are two non-empty sets having ‘m’ and ‘n’ number of elements respectively. Then A X B |
will have ‘mn’ elements. Total number of relations is 2™, !
¢ A relation from set A to a set B can be represented in any one of the following forms. |
(1) Roster form (1) Set-Builder form !
(1ii)) An Arrow diagram (iv) A set of ordered pairs !
@ If Ris a relation from set A to set B, then the set of all first components or co-ordinates of the |
ordered pairs belonging to R is called the domain of R, while the set of all second components !
or co-ordinates of the ordered pairs in R is called the range of R. :
¢ Inanon-empty set A, arelation from A to itself i.e., a subset of A X A is called a relation on set A. :
/

H The arrow diagram shows a relationship between

(iii) R, ={(3, 7), 4, 10), (7, 7), (7, 8), (8, 11),

(8, 7), (8, 10)}
Sol : AxB = {(3,1),(3,7),(3,10), (4,1),
4,7), (4,10),(7,1),(7,7),
(7,10), (8, 1), (8, 7), (8, 10)}
(1) We note that, R, c AxB.Thus, R, isa
relation from A to B.

(i) Here, (4,12)e R,,but (4,12)¢ AxB.So,R, |
is not a relation from A to B.
(iii) Here, (7,8)c R,,but (7,8)g AxB.So, R,
is not a relation from A to B.

Jo achiese you tanget

the sets P and Q. Write the relation in (i) Set
builder form (ii) Roster torm (iii) What is the
domain and range of R 7

P R Q

Sol :
(i) Set builder form of
R={xy)]|y =x-2,xeP,yeQ}
(i1) Roster form R ={(5,3), (6,4), (7, 5)}
(ii1)) Domainof R =1{5,6,7}
Rangeof R ={3,4,5}

well
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(@ Progress Check )

1. Which of the following are relations from A to B?

() (1,0),(1, ), G, ), 4,Db)}
(i) {(1, a), (b, 4), (c, 3);
(iii) {(1) El), (a; 1): (2> b)) (b; 2)1I
INiGH LetA={1,2,3,4} and B= {a, b, c}
Relations from A to B

() {(1.b). (1.©). (3. ). (4. b)}

2. Which of the following are relations from B to A? |

(1) {(c, ), (¢, b),(c, 1})
(i) {(c, 1), (¢, 2), (5, 3), (c, )}
(1ii) {(a, 4)7 (b, 3), (¢, 2})
INics LetA={1,2,3.4} andB={a. b, c}
Relations from B to A

(iii) {(a, 4), (b, 3), (c. 2)}
"] Exercise 1.2

1.LetA={1,2,3, 7} and B = {3,0, - 1, 7}, which

of the following are relation from A to B?
() R ={2,1),7,1)
i) R, ={-1,1)}
(iii) R\ = {(2> - 1); (77 7)7 (17 3)}
(IV) R4 = {(77 - 1); (0; 3)) (3) 3)) (0) 7)}
Sol: A={1,2,3,7},B={3,0,-1,7}
AxB= {(1,3),(1,0), (1,-1),(1, 7), (2, 3),
(2,0),(2,-1),(2,7), (3, 3),(3,0),
(3, -1),(3,7),(7,3), (7, 0),
(7’ "1)7 (7’ 7)}
®» R, ={2 1,7 1}
Since (2, 1) and (7, 1) are not the elements
of A x B, R, is not a relation from A to B.
Moreover 1¢ B .
i) R,={-1L,1} (-1,1)gAxB,
R, is not a relation from A to B.
But (-1,1)e(BxA) as —1e B and 1€ A.
(iii) Ry, ={(2,-1),(7,7),(1,3)}
It is clear that R, C AX B
*. R, is arelation from A to B.
(iv) R,={(7,-1),(0,3),(3,3),(0, 7)}
In this (0, 3) and (0, 7) € R,

But (0, 3) and (0, 7) are not the elements of

A x B. Hence R, is not a relation from A to B.

2. Let A={1, 2, 3, 4,..., 45} and R De the relation

defined as “is square of” on A. Write R as
a subset of A X A. Also, find the domain and
range of B .
Sol: A= {1,2,3,4,..,45}
Relation is “is square of ”and A > A on A
A x A={(1,1),(1,2), (1, 3), (1, 4).....(45, 45)}
The squareof ‘1’is le A and (1,1)e Ax A
The square of 2is 4€ A and (4,2) e AxX A
The square of 3is 9 A and (9,3)e Ax A
The square of 4 is 16€ A and (16,4)e Ax A
The square of 5is 25€ A and (25,5)e Ax A
The square of 6 is 36e A and (36,6)€ AxA
The square of 7 is 49¢ A.
R ={(1,1),(4,2),(9,3), (16, 4), (25, 5), (36, 6)}
Domain of R = {1,4, 9, 16, 25, 36}
Range of R = {1, 2, 3,4, 5, 6}

3. ARelation R is given by theset {(x,y) /y=x+3,

xe {0,1, 2,3, 4, 5}}. Determine its domain and
range.
Sol :
Given Set={(x,y) /y=x+3, x€ {0, 1,2, 3,4, 5}}
Whenx=0,y=0+3=3

Whenx=1,y=1+3=4
Whenx=2,y=2+3=5
Whenx=3,y=3+3=6
Whenx=4, y=4+3=7
Whenx=5, y=5+3=38

. Relation R = {(0, 3), (1, 4), (2, 5), (3, 6),
(4,7), (5,8)}
Domain = {0,1,2, 3,4, 5}
Range = {3,4,5,6,7,8}

4. Represent each of the given relations by

(a) an arrow diagram, (b) a graph and (c) a set
in roster, wherever possible.
@ {(x,y) | x=2y, x< {2, 3,4, 5},
re {1,2,3,4}
(i) {(x,y) | y=x+ 3, X, y are natural numbers < 10}
Sol :
(i) Given Set-Builder form
{(x,y)/x=2y, xe {2,3,4,5},
ye {1,2,3,4}}
x =2y
Wheny=1, x=2(1)=2 ex
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Wheny=3, x=2(3)=6¢x
Wheny=4, x=2(4)=8 ¢x

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

(a) Arrow diagram

x R vy

(b) Graph

24 .(4,2)
1+ .(2,1)

1
T

45

>X

1
T

ol 1 2

Wt

(¢) Roster form R = {(2,1), (4,2)}
(ii) Given set
{(x,y)/y=x+3,x, yarenaturalnumbers< 10} :
Whenx=1, y=1+3=4
Whenx=2, y=2+3=5
Whenx=3, y=3+3=6
Whenx=4, y=4+3=7
Whenx=5, y=5+3=8
Whenx=6, y=6+3=9
Whenx=7, y=7+ 3 =10 is not possible
Since x and y are less than 10.
. RelationR = {(1,4), (2, 5), (3, 6),
(4,7),(5,8), (6,9}

(a) Arrow diagram

x R y

N
=

(b) Graph

ol £6,9)
.l (5,8)
L 7)

ot (3,6)

s+ (2,5)

44 (1,4)

+ X

of1 23 456789

(¢) Roster form
R ={(1,4),(2,5),(3,6),(4,7), (5,8), (6, M}

5. A company has four categories of employees

given by Assistants(A), Clerks (C), Managers (M)
and an Executive Officer (E). The company
provide ¥ 10,000, ¥ 25,000, ¥ 50,000 and
% 1,00,000 as salaries to the people who work in
the categories A, C, M and E respectively. If A4,
A,, Az, Ay and A5 were Assistants; C;, C,, Cs,
C, were Clerks; M;, M,, M; were managers and
Eq, E, were Executive officers and if the relation
R is defined by xRy, where x is the salary given
to person y, express the relation B through an
ordered pair and an arrow diagram.
Sol:
Ordered Pair : The Domain of the relation is
about the salaries given to person.
Relation is R = {(10000, A,), (10000, A,),
(10000, A,), (10000, A,),
(10000, A,), (25000, C,),
(25000, C,), (25000, Cs),
(25000 C,), (50000, M,),
(50000, M,), (50000, M),
(100000, E,), (100000, E,)}
Relation R definedbyx R y
X’ is the salary given to person ‘y.
Arrow diagram

P )

Rt

O

200,00
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FUNCTIONS

© Let A and B be two non-empty sets, then a relation from A to B ie., a subset of
A X B is called a function from A to B, if

(1) for each aeA there exists be B such that (a, b)ef
@i1) (a,b)ef and (a,c)ef =>b=c

¢ A function ‘” from a set ‘A’ to set ‘B’ associates each element of set A to a unique element of
set B.

of elements of A is known as the range of ‘f” or image set of A under f and is denoted by f(A).
e, f(A) = {f(x):xeA}=Rangeoff
~f(A) € B
# Not every curve in the cartesian plane is the graph of a function.

¢ Vertical line test: A set of points in the cartesian plane is the graph of a function if and only if

no vertical straight line intersects the curve more than once.
N 7/

|| Worked Examples ; @  f(-2) = (-27-2 =2

f(-1) = (-1)*-2=-1

e e e e e e e e e e e e e e e e Y

I
|
|
[}
I
[}
1
|
1
!
|
; & Letf: A — B. Then, the set A is domain of ‘f” and B is co-domain of ‘f”. The set of all images
1
I
|
1
I
I
1
1
[}
1
|
|

Let X={1,2,3, 4 and Y = {2, 4,6, $, 10} and £(0) = (0)2 -2=-2
R ={(1,2),(2,4), (3, 6), (4, 8)}. Show that R is f(3) =0B)y-2=7
a function and find its domain, co-domain and Therefore, f={(-2,2),(-1,-1),(0,-2),(3,7)}
EaIges (i) We note that each element in the domain
Sol : Pictorial representation of R is given ! of f has a unique image. Therefore f is a
in the figure. From the diagram, we see that function.
foreach x& X, there exists only one yeY. | [FEEJIfX ={-5, 1,3, 4} and Y = fa, b, ¢}, then which
Thus all elements in X have only image of the following relations are functions from
in Y. Therefore R is a function. XtoY?

X R A (1) E] ={(-5, a), (1, a), (3, b)}

(il) R: = {(_ 5} b)) (11 b)) (3> a); (4) C)}
(iii) R:. ={(-5,4),(1,a),(3,b), 4, 0), (1, b)}
Sol :
(i) Rl . {(- 5 a)) (1) Z\), (3) b)}
We may represent the relation R, in an
arrow diagram.

Domain X = {1,2,3,4}
Co-domain Y = {2,4,6,8,10}
Range of f = {2,4,6,8}.

[ IE7] A relation ‘fis defined by f (x) = x° - 2 where,
yve{-2, -1,0,3}

(i) Listthe elementsof f (ii) Isfafunction?

Sol : f(x) = x2—2where xef-2, -1,0,3} R, is nota function as 4 e X does not

have an image in Y.

Stz gmemumm%
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(ii) RZ = {(_ 5, b)r (L b)a (3$ a)’ (43 C)}

Arrow diagram of R, is shown in Figure.

R, isa function as each element of X has
an unique image in Y.

(ili) R3 = {(— 5’ a)a (1> a)’ (3’ b)r (4’ C) »(1) b)}

Representing R, in an arrow diagram.

R, is not a function as 1€ X has two
images aeY and beY .

Note that the image of an element should
always be unique.

Given f (x) = 2x - x*, find

(i) £(1)
Sol :
(1) Replacing x with 1, we get
f(1) =2(1)-(1)2=2-1=1
(ii) Replacing x with x + 1, we get
fx+1) =2(x+1)-(x+1)
2x+2- (x> +2x+1)
= ~x* 41
(i) f)+f(1) =Q2x-x)+1=-x"+2x+1
[Note that f (x) + £ (1) # f (x + 1).
In general f (a + b) is not equal to f (a) + £ (b)]

(1) F(x+1) (i) £(x)+£(1)

@_7/ Progress Check )

1.

ANTGH

Relations are subsets of
subsets of

ATSE

; Functions are

Cartesian product; Relations.

. True or False: All the elements of a relation

should have images.
: False

. True or False: All the elements of a function

should have images.
" True

N

. True or False: If B : A — B is arelation then the

domainof B = A
True

JIf £t N> N is defined as f (x) = x? the pre-

image(s) of 1 and 2 are and

I¥% 1 and None

. The difference between relation and function is

Every function is a Relation, but the relation
need not be a function.

. Let A and B be two non-empty finite sets. Then

which one among the following two collection is
large?
(i) The number of relations between A and B.

(i1) The number of functions between A and B.
ATSE
(1) The number of relations between A and B is
large.
(ii) Number of relation is always greater than number
of functions.

@J Thinking Corner )

i,

Is the relation representing the association
between planets and their respective moons a
function?

[] Exercise 1.3

1. Let f = {(x, y)|x,ye Nand y =2x} be a relation

on N. Find the domain, co-domain and range. Is
this relation a function?
Sol :
f={(x,y)/x,ye Nand y =2x}
Given that y = 2x

x y
X’ is always a natural number. Domain is the set
of all first entries.

So, Domain-Set of natural numbers = N and y is
always an even number asy = 2x

Sun Juition Center - 9629216361
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et [ ATEMATICS)

Range = Set of even natural numbers ' (iv) What is the image of 6 under f?
Co-domain = Set of natural numbers = N Sol :
Here, the first elements (x) are having unique @) (a) f(0) =9
images. So, this relation is a function. 5 (b) f(7) =6
(c) f2) =6

2. Let X ={3,4,6, 8. Determine whether the
relation B = {(x, f(x))|xe X, f(x)=a"+1} is a !
function from X to N ? :

(d) f(10) =0
(i1) For what value of xis f(x) = 1
From the graph, it is known that

Sol : Given X = {3, 4, 6, 8} whenx=9.5,f(9.5) =1
Relation R = {(x, f(x))/x e X, f(x)=x" +1} (ii1) (a) Domain = {x/0<x<10,xeR}
Whenx=3, f(3)=(3)*+1= 9+1=10eN (b) Range = {x/0<x<9,xeR}
Whenx=4, f(4)=(42+1=16+1=17€N | e Tmogs of & notNGR'>
Whenx=6, f(6)=(6)?+1=36+1=37€N I _ ) - v s Flr+D—FO
Whenx=8, f(8)=(8)?+1=64+1=65eN | Letst(fi“? =2x+5. Hrz0thenfind ~=—="—==,
§= {(3’1;-01): ([ﬁ, 17)» (Ga ::7\)) (8) 1—615)} o E f (X) = 2x+ 5, xqf 0
ince, all the elements of X are having natur: : ) e oy
numbers as images, it is a function from X toN. | flx+2)-fQ2) _ 12 Ge32) 4512 (245]
- 3 X
3. Given the function f : v — x* — 5x +6 , evaluate | 2x+4+45-9  2x+9-9

@ f1 (i) f(2a) : - % C x

(iii) £ (2) (iv) f(x-1) § _ 2
Sol: f(x) =x*-5x+6 : T ox 7

@D f(-1)=(-1)2-5(-1)+6=1+5+6=12
(i) f(2a) =(2a)>-5(2a)+6 = 4a>-10a+6

(iii) f(2) =(2)*-5(2)+6 4-1046=0: (i) find
(v) f(x-1) (x-12-5(x-1)+6 '
x*-2x+1-5x+5+6

6. A function f is defined by f (x) = 2x -3
SO+ 7()
5

(i1) find x such that f (x) =0

= 2 Tx+12 5 (1ii) find x such that f (x) = x.
) Y .. N ‘: (iv) find x such that f (x) = f (1 - x).
4. A graph representing the function f (x) is given Sol: f(x)=2x-3
below figure. From figure it is clear that f (9) = 2. O fO+fM) [2(0)=3]+2()=3]
10 i (l) 2 = 9
9 ’ p
N | _0-3+2-3 _ 2-6
7 M E 2 2
//(“ '
6 £% ! .
5 \ f =5 =- 2
; (ii) Given f(x)=0
2 o 2x-3=0
1 X , 2x =3 = x=3/2
0 1 234567 8910 E (iii) GiVCIl f (X) =X
: 2x—3 =x
(i) Find the following values of the function ! 7; e ; s x=3
@ £(0) ) £(7) § (iv) Given f(x) = £(1-x)
(© £ (d) £(10) ; 2x-3=2(1-x)-3
(ii) For what value of xis f (x) = 1? } 2x-3 =2-2x-3
(iii) Describe the following (a) Domain 2x+2x =2-3+3
(b) Range. : dx =2
: x =2/4=1/2
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7. An open box is to be made from a square piece !
of material, 24 cm on a side, by cutting equal
squares from the corners and turning up the
sides as shown figure. Express the volume V of

the box as a function of x.

X €—24-2x —5x

X
~
24\2.“

Sol : From the diagram, the solid is a cuboid.
Volume of cuboid = length x breadth x height

wherel=24-2x, b=24-2x, h=x

<. Volume V (x) = (24-2x)(24-2x)x
V(x) =x(24-2%x)%x>0

4x? - 96x% + 576x, x > 0

So, the domain is0 <x < 12

8. A function f is defined by f (x) = 3 - 2x. Find x

such that f (x%) = (f (x))*.
Sol : f(x) =3-2x
Givenf(x®) = [f(x)]?
3-2x% = (3-2x)?
3-2x% = 9- 12x + 4x°
6x2-12x+6 =0
6(x>-2x+1)=0
(x-1)?% =0 = x=1.

9. A plane is flying at a speed of 500 km per hour.
Express the distance d travelled by the plane as ;

function of time t in hours.
Sol : Let the distance be ‘d’
Speed = 500 km/hr,

Time = ‘¢ hours
Distance = Speed x time
d(t) = 500t

10. The data in the adjacent table depicts the length
of a woman’s forehand and her corresponding |
height. Based on this data, a student finds a !
relationship between the height (y) and the :
forehand length (x) as y = ax + b, where a, b are

constants.

Kindly send me your district question papers to

Length v of forehand (in cm)] Heighty (in inch)
35 56
45 65
50 69.5
55 74

(1) Check if this relation is a function.
(ii) Find a and b.
(iii) Find the height of a woman whose
forehand length is 40 cm.

(iv) Find the length of forehand of a woman
if her height is 53.3 inches.
Sol: y=ax+Db; x=forehand length; y = height

35 56
45 65
50 69.5
55 74

For all the x-values, there is an image which is ‘y’
Moreover, the difference between two
consecutive ‘y’ values is constant.

. Iny=ax+Db,

(i) the Relation

R = {(35, 56), (45, 65), (50, 69.5), (55, 74)} is a

function.
(i1) Iny=ax+b
when x =35,y=56
=56=35+b (1)
whenx=45,y=65
=65=45+Db w(2)

Solving (1) and (2), we get a=0.90 and b =24.5

(iii) Given, forehand length is 40 cm
ie,when x =40,y=ax+Db
So, y =(0.90)(40) + 24.5 = 60.5
.. Height of woman is 60.5 inches

(iv) Given height is 53.3 inches
ie. wheny=53.3,x=7?
=533 = 0.9x+24.5

533-245 = 0.9x
28.8

= x = —— =32
0.9

length of forehand is 32 cm.
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REPRESENTATION OF FUNCTIONS

[_| Worked Examples T
S - . o e | A %
LILT] Using vertical line test, determine which of the
following curves (figure a, b, ¢, d) represent a | : 721 I
function? : L
' et pA
4 K X Lo JoN X
3 i TG ) —z—;y i
: =1
2 Cagle
o =2
—} P
X! - 0T ' X -9
< : > v
gl Nt g 2B f , —
. QL : f ‘ ik, '
: Figure (¢)
T : I 5%
=3 4 A
t v 3
=47 : ; : . i . £
i 2 O s ; P (B P
Figure (a) : ; / 1 /\
D 0 X
; -6\ A -B -2\l () ¢ THE B AN
: e : \- 1 :
AY Q £a? 0
x4 ] =3
: } ! 4 B’y Y
’X b} : 7\ Yy’
e ] Figure (d)
i \ Ll / Sol :
I 3 The curves in figure (a) and (c) do not represent
X i 0 / }E a function as the vertical lines meet the curves in
(R ST W ] b B 5 two points P and Q.
— ‘ . The curves in figure (b) and (d) represent a
\ / : function as the vertical lines meet the curve in at
P < / : most one point.,
i D . [T Let A = {1, 2,3, 4} and B = {2, 5, 8, 11, 14} be
e il two sets. Let £ : A — B be a function given by
T = f (x) = 3x - 1. Represent this function as
yY'| ' . i
: (i) by arrow diagram
Figure (b)

(i1) in a table form
(iii) as a set of ordered pairs
(iv) in a graphical form

- Sun JuitionCentes 3629216361
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Sol: f Using horizontal line test fig (a), fig (b), fig (¢),

A={1,2,3,4}; B=1{2,5,8,11, 14}; : determine which of the following tunctions are
f(x)=3x-1 one-one.
f(1)=3(1)-1=3-1=2 3 v Y
f(2)=3(2)-1= 6-1=5 5 \
f(3)=3(3)-1= 9-1=38 f P
f4)=4(3)-1=12-1=11 ; é———ﬁkje ~ 2

(1) Arrow diagram X 0 \ X X’ & L/S X
Let us represent the function f: A— B by P Q
an arrow diagram v v

Y
%
B
(i1) Table form ; X' 0 X
The given function f can be represented in a ;

tabular form as given below ' v

X 1 2 3 4
©

f(x) 2 5 8 11

Sol : The curves in fig (a) and fig (c), represent a
one-one function as the horizontal lines meet the
curves in only one point P.

(iii) Set of ordered pairs
The function f can be represented as a set of
ordered pairs as
f=1{(1,2), (2,5), (3,8), (4, 11)} : The curve in fig (b) does not represent a one-one
function, since, the horizontal line meet the curve

(iv) Graphical form in two points P and Q.

In the adjacent xy-plane the points

(1,2),(2,5), (3, 8), (4, 11) are plotted. CIEEBE] Let A = {1, 2, 3}, B = {4, 5, 6, 7} and

19 t={(1, 4), (2, 5), (3, 6)} be a function from A to
11. : B. Show that f is one-one but not onto function.
i 4,11 § Sol: A={1,2,3}, B={4,5,6,7}
i : f= {(1a4)) (2) 5)’ (3> 6)}
9 : Then f is a function from A to B and for different
8 (3,18 elementsin A, therearedifferentimagesin B. Hence
L fisone-onefunction. Note that the element 7in the
! ‘ co-domain does not have any pre-image in the
9 , 5 domain. Hence f is not onto.
5 2,15 i :
4
3
2 1.12)
+
< S
XL o fofb e 2 Therefore f is one-one but not an onto function.
yY’

Surv-Iuition Center~9629216 361
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[ f oSt [MATHEMATICS

IfA={-2-1,0,1,2} and f: A = B isan onto ‘ (i) Check if the function h is one-one
function defined by f (x) =x* + x + 1 then find B. | (ii) Also find the height of a person if the
Sol: GivenA={-2,-1,0,1,2} and : length of his thigh bone is 50 cms.
fx) =x*+ x4 L E (iii) Find the length of the thigh bone if the
f(-2)=(2)+(-2)+1=3 ] height of a person is 147.96 cms.
f(-1)= (1D +(-D+1=1 | Sol :
f_(O) =0°+0+1=1 : (i) To check if h is one - one, we assume that
t(1)=1§+1+1=3 g h (b)) =h (b,).
f(2)=2"+2+1=7 ; Then we get,
Since, f is an onto function, range of f = B : 2.47 b, +54.10 = 2.47 b, + 54.10
Co-domain. : 247b, =247b, = b, =b,

’ﬂlerefore, B = {17 3= 7} ThUS, h (bl) =h (bz) = bl = b2-

j— . ; ; N Ao , the functi i - one.
[IETE] Let f be a functiont: N — N defined by Foy thie TUNNGE S5 0ne - ane

f(x)=3x+2, ve N (1) If the length of the thigh bone b = 50, then

(i) Find the images of 1, 2, 3 the height is
: h (50) =(2.47 x 50) + 54.10 = 177.6 cms.

(i) Find the pre-images of 29, 53

(iii) Identify the type of function (ii1) If the height of a person is 147. 96 cms, then
Sol : The function f: N — N defined by : h (b) = 147. 96 and so the length of the thigh
f(x)=3x+2 bone is given by 2. 47 b + 54. 10 = 147. 96.
: 93.86
@) Ifx=1, f(1)=3(1)+2=5 E b = =38
2.47
Ifx=2, f(2)=3Q2)+2=8 i . = . .
- Therefore, the length of the thigh bone is
= 3 3 — 7 =
fx=3, f(3)=3()+2=11 g
The images of 1,2, 3 are 5,8, 11 :
respectively. . BGIZFLet £ be a function from B to R defined by
(i) Ifxis the pre-image of 29, then ' f (x) =3x - 5. Find the values of a and b given
f(x) = 29. 5 that (a, 4) and (1, b) belong to f.
Hence3x ¢ 3=99 =5 3% = 97 = M= W Sol : f(x)=3x -5 can be written as
Similarly, if x is the pre-image of 53, , f={(x 3x - 5)xe R_}
then f (x) = 53. Hence 3x + 2 = 53 ; (a, 4) means the image of a is 4.
3x=51 = x=17. : Thatis, f(21)= 4
Thus the pre-images of 29 and 53 are 9 and 3a-5 =4
17 respectively. | = 8 =3
. (1, b) means the image of 1 is b.
(iii) Since different elements of N hz_we diffen?nt 5 Thatis, £(1) = b
images in the co-domain, the function f is | 3(1)-5 =b = b=-2
one-one function. ;
The co-domain of fis N . » IBTEE ] The distance S (in kms) travelled by a particle
But the range of f = {5, 8, 11, 14,17, ...} isa ! s . Pt o
subset of N . in time ‘t’ hours is given by S (t) = —5 Find
Therefore f is not an onto function. That is, the distance travelled by the particle after
f is an into function. f (i) three and half hours

Thus f is one-one and into function. iy ;
. bk (ii) eight hours and fifteen minutes.

L I6TG] Forensic scientists can determine the height Sol : The distance travelled by the particle is
(in cms) of a person based on the length of ; given by
their thigh bone. They usually do so using the 2+t
function h (b) = 2. 47 b + 54 .10 where b is the ! S =

length of the thigh bone. (i) t=23.5 hours. Therefore

Sun-Juition-Contow~-3629216361
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(3.5)%+3.5
$(35) = ————
= 15_75 = 7.875

The distance travelled in 3. 5 hours is 7. 875 kms.

(i1) t=38.25 hours. Therefore,
(8.25)*+8.25

2
76.3125

~

S

38.15625

S(8.25) =

Il

The distance travelled in 8.25 hours is 38.16 kms,

approximately.

CE] If the function f: R— R defined by
[ 2y +7,x<=2

K

f(x)= =2

IA

<3

-

1 3x—

(i) £@)
(iii) £ (@) + 2 £ (1)

to I
‘)

X 2.8

(i) f(-2)

@ [0-30)
F(=3)

Sol : The function fis defined by three values

in intervals I, II, III as shown below

I II 1T
g Y
1 T 1 X T 1 T T & T T 1
-6-5-4-3-2-10 1 2 3 4 5 6
fx)=2x+7 fx)=x*-2 f(x)=3x-2

(1) First, we see that, x = 4 lie in the third
interval. Therefore,

f(x) =3x-2;f(4)=3(4)-2=10

(i1) x =-2liesin the second interval.
Therefore,
f(x)=x*-2f(-2)=(-2)2-2=2

(ii1) From (i), f (4) = 10.
To find f (1), first we see that x =1 lies in
the second interval.
Therefore, ;
fx) =x*-2= f(1)=12-2=-1
Therefore, f(4) +2f(1)=10+2(-1)=8
(iv) We know thatf (1) =-1and f (4) = 10.

For finding f (- 3), we see that x = - 3, lies
in the first interval.

@ Progress Check )

State True (or) False

Therefore, f (x) = 2x + 7; thus,
f(-3)=2(-3)+7=1
fM)=3f(4) _ -1-300) _

Hence, . -31
f(=3) 1

1. All one - one functions are onto functions.
False

2. There will be no one - one function from A to B
whenn (A) =4, n (B) =3.

True

3. All onto functions are one - one functions.
False

4, There will be no onto function from A to B when
n(A)=4,n(B)=5.
%A True

5. If £ is a bijection from A to B, then n (A) = n (B).
Nigg] True

6. If n (A) = n (B), then { is a bijection from A to B.

7. All constant functions are bijections.
i) False

: ( Thinking Corner )
For a given value of x = a, find out the interval at :

which the point a is located, there after find f (a) 5
using the particular value defined in that interval.

1. Can there be a one to many function?

fNiGg There cannot be a one to many function as the
elements in Co-domain should have only one pre-
image in the domain.

2. Is an identity function one-one function?
[§§4 Yes. It is one-to-one function.

ﬂ Exercise 1.4

1. Determine whether the graph given below
represent functions. Give reason for your

answers COIlCGl'Ilillg each gruph.
, Y
Y

Kindly 'send me your district question papers to our whatsapp number: 7358965593
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¥ v ! 3. Represent the function f = {(1, 2), (2, 2), (3, 2),

™~ (4, 3), (5, 4)} through
; (i) an arrow diagram
v < N % (i) a table form (iil) a graph
. Sol : Given function f = {(1, 2), (2, 2), (3, 2),
~ | (4, 3), (5, 4)}

(iid) @) (i) Arrow diagram
Sol :
(1) It is not a function. Since, a vertical line
intersects the curve in two points. :
(ii) Itis a function. Any vertical line drawn,
will intersect the curve at only one point.

(iii) It is not a function. Vertical line (ii) Table form
intersecting the curve at two points. 5 - 1 2 3 4 5
(iv) It is a function. Vertlca% line intersects | f(x) ) ) 3 4
the curve at only one point. '
2.Let f : A—>B be a function defined by GiNGraiy
f (x) = ';"- I, where A = {2, 4, 6, 10, 12}, | Y
B=1{0,1,2,4,5,9}. Represent f by i
(i) set of ordered pairs; (ii) a table;
(i1i) an arrow diagram; (iv)a graph
% 5 -
Sol:f:A—>B,f(x)=;—1 3 47 o0, 4)
A=1{2,4,6,10,12}, B=1{0,1,2,4,5,9 3l o(4,3)
(1) Set of ordered pairs 5
2{(2) 0)7 (4) 1); (6: 2): (10) 4)’ (12’ 5)} E 2+ (1. 2) (20 2) -(3 2
(i1) Table E ' ' ’
X 2 4 6 10 12 1T
fx) | © 9 4 5 |
(iii) Arrow diagram 0 : 3 : E t I
A B .
i (1) 4. Show that the function f : N — N be defined by
6 2 f (x) = 2x — 1 is one - one but not onto.
;g ‘; ! Sol : Given functionf: N—- N
(iv) Graph 9 f(x) =~2X -1 )
This function maps every element from the
¥ domain to element that is twice minus one the
; , original. 2x - 1 is always an odd number when
’ 5 xeN.
. Clearly, each element from the domain
‘12,9 E is mapped to different element in the
: ‘o9 ; co-domain. So, the function is one-to-one. On the
2 S 5 other hand, there are no elements in the domain
T & ten o f that would map to even numbers. So, the function
of] 2 1 6 8 10 12 14 E is not onto.
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!

OniolR

whenx=1, f(1)=2(1)-1=1 For every value of x€ R, f(x) also €R.
whenx=2, f(2)=22)-1=3 : . 'The function is well defined and it is
whenx =3, f(8)=23)-1=5 andsoon. : one-to-one function (Injective)
N f N : For f(x): R — R, the domain and range
: are also well defined. So it is an onto function.
(Surjective)

Thus, the function is one -to -one onto i.e.
Bijective function.
() f:RoR,f(x)= 3-4x°
whenx=0, f(0)=3-4(0)=3€R
whenx=1, f(1)=3-4(1)’=-1¢€R
whenx=2, f(2)=3-4(2)*=-13€R
whenx=-1, f(-1)=3-4(-1)’=-1€R
whenx=-2, f(-2)=3-4(-2>=-13€R

5. Show that the function f : N —» N defined by
f (m) = m®> + m + 3 is one-one function. '

Sol : f: N>N : From this, it is clear that two or more

f(m)=m’+m+3 elements having same image in the co-domain.
whenm=1, f(1)=(1)>+1+3=5 : So, it is not one-to-one and it is many-to-one
whenm=2, f(2)=(2)*+2+3=9 : function. Hence it is not Bijective.

whenm=3, f(3)=(3)?>+3+3=15andsoon.
Clearly, A function for which every element of
the range of the function corresponds to exactly
one element of the domain.

8.Let A = [~ 1, 1} and B = {0, 2}. If

the function f : A—>B defined by

f (x) = ax + b. Is an onto function? Find a and b.
Sol:A={-1,1}, B ={0, 2}

*. So, it is one-to-one function.
! ST : f: A= B, f(x)=ax+b

6. LetA={1,2,3,4andB=N.Letf: A— B be : when x=-1,£(-1)=0
defined by f (x) = +° : when x=1,f(1) =2
(i) Find the range of f ; Since, there is a constant difference between x

and f (x), it is an onto function.

ii) Identify the type of function
) fy e Substituting the values, we get

Sol:A=1{1,2,3,4andB=N

== b = 0
G f:A—>B f‘*b_,)
£ = a+b =2
f(dl) ~ '(1)3 _leN Solving these equations, we geta=1,b=1
f(2) = (2)’=8¢eN 9. If the function f is defined by
f(3) = (3)%=27¢€eN : x+2  if x>1

f(4) = (4°=64€N
Range of f = {1, 8,27, 64}
(i1) ‘f is a function from A’ to ‘B’ and all the

f(x)=92 if —1<x<1l ; Find the values of
x=1 if =3<x<-1

elements in ‘A’ having different images in ‘B> @ £3) (i) £(0)
f: A— B is a function. It is one-to-one f (iii) f (- 1.5) (iv) f@)+f(-2)
and into function and also called a cubic Sol :
function. : x+2 if x>1
7. In each of the following cases state whether the fx) = 12 if —1<x<l1
function is bijective or not. Justify your answer. ' x=1 if =3<x<-1
(i) f: R—>R definedbyf(v)=2x+1 @ f3)=3+2=5 [+3>1]
(i) f: R—> R defined by f (x) = 3 — 4+’ ? (i) £(0)=2 [=1=0<1]
Sol: (i) f: R—> R and f(x) =2x+1 : (i) f(-1.5)=-15-1=-25 [v~-3<-15<-]]
whenx=-1,f(-1)=2(-1)+1=-1€R ; (iv) fQ)+f(-2)= 2+2)+(-2-1)
whenx=0,f(0)=20)+1=1€eR : A =] [+2>land —3<—2<—1]

whenx=1,f(1)=2(1)+1=3 €Rand so on.
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10. A functionf: [-5,9] — R is defined as follows: ‘g’- acceleration due to gravity is a constant.
6x +1 5<y<? ' ‘g’ is the acceleration due to gravity @’ and b are
[ ’ if - : constants.
f(x)=135x"=1 if 22x<6 : ‘t’ is a variable. (t - time)
[ ix—4  if 6<x<9 At different values of t , S(t) is having different

values. (images in codomain) clearly f: t— S (t)
is one-to-one function.

Find (i) f(-3)+f(2) (i) f(7)-f (1)

iii) 2f (4) + £ (8 iy D6 | Given S (t) 1gt2+1t+b (a, b are constants)
V4 4 F e — ' /i = - ¢ a, i a
(iii) 2f (4) + £ (8)  (iv) T@+r 3
: t = time in seconds
Sol : f:[-5,9]—>R 5 Let ustaket =1, 2, 3 ..... Seconds
6x+1  jf -5<x<2 Whent=1:>S(1)=§+a+b

fpy L o< Z
f=y—l & GExwd Whent=2= §(2)=2g+2a+b

3x—-4  if 65x<9 9 -
& Whent=3 = S(3) = — E :
@ f=3)+fQ)=[6(-3)+1]+[5(2)*-1] hen't =3 (3) = Jg+3a+bandsoon.
=(-18+1)+(20-1) g t S(t)
==17+19=2 [r-5£-3<2 |
2<2<6] !

(1) f(7)-£(Q)

[3(7)-4]-[6(1)+1]
21-4)-(6+1) :
=17-7=10 [+6<7<9

-5<1<2] !
(i) 2f@) +f(8)=2[5@)>*-11+[3(8)-4]
=2[80-1]+ [_24 = 4] : All the elements of t, having different images in
=158 +20=178 [ 2<4<6 : S(t). Hence it is an One-to-one function.
) —f 6<8<9] .
(iv) M ] i 12. The function ‘t’ which maps temperature in
£(4) +£(-2) 5 Celsius (C) into temperature in Fahrenheit (F) is
2 - - 4 | 9C
f(-2)=6(-2)+1=-12+1=-11 : defined by t (C) = F where F = — +32. Find,
[+-5<-2<2] ! . R
£(6)=3(6)-4=18-4=14  [+6<6<9] | @) t(0) . (i) t(28)
F(4)=5(4)>-1=80-1=79 [+2<4<6] ' (Hhi) %{~100)
f(=2) = - 11 5 (iv) the value of C when t (C) =212
5 ; (v) the temperature when the Celsius value is
. 2£(=2)~-1£(6) - 2(=11)-14 | equal to the Fahrenheit value.
f(4) + £(-2) 79-11 5 Sol : -
_ —22-14 _ _36 _ 8 Given t (C) = F where F = ?4'32-
68 68 17 C - Celsius, F - Fahrenheit
11. The distance S an object travels under the : S t(C) = i +32
influence of gravity in time t seconds is given by ! ( )
: @ t() = +32 =0+32=32°F
S()= - CT +al +b , where, (g is the acceleration ! 5
- .. 9(28) 252
due to gmvny), a, b are constants. Check if the ! (i) t(28) = e +32 = +32

function S (t) is one-one.

=50.4+32 = 82.4°F
Sol : Distance travelled by an object is given to ;

: 9(-10) o
bes(t)zégtzmﬂb : (i) t(-10)= ———+32 = - 18+ 32 = 14F
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(iv) Givent(C)=212 :
3 %+32=212 = 2C_ap-3m:

C- 180><§ _100°C

(v) The temperature when the Celsius value is

equal to the Fahrenheit value.
B =C

COMPOSITION OF FUNCTIONS

9C
—+432 =C
5
9C-5C
%€ c=-32 == 32
5 5
160
4C=-32%x5= C=*‘T

°C = -40

Let f :
f+g

I T

The quotient b is a function defined by
4

S

> D

| | Worked Examples

25 Find f°¢ and go f whenf(x)=2x+ 1and
g(x)=x2-2.

Sol :

fx) = 2x+ g x)=x2-2
(fog)® =f(g(x)=fx*-2)
=2(x*-2)+1=2x*-3
(gof)x) = g(F () =g@x+1)
=(2x+1)*-2=4x*+4x-1 !
Thus fog =2x*-3,¢g°f= &2 +4x-1. |
From the above, we see that fog# go f.

o] Represent the function f (x) = \

2x7=5x43 as
a composition of two functions. :

Sol :
Weset f,(x)= 2x*-5x+3andf) (x) = \/;
Then, f(x) = \2x% = 5x4+3

Sun Juition Center -

X—R and g : X— R be any two real functions, where XCR, then their sum
1e, (f + g : X—=> R i1s the function defined by (f + g)(x) = f(x) + g(x), for all xeX.

Their difference i.e., (f — g) : X— R is the function defined by (f — g)(x) = f(x) — g(x), for all xe X.
The multiplication (0f) is a function from X — R defined by a scalar by (0f)(x) =0 f(x), xeX.
The product fg : X — R is defined by (fg)(x) =

[i)(x): fﬂ, provided g(x)# 0, xeX.
g(x)
The composition of two functions f and g

Composition of functions is not always commutative i.e.,fog # gof.

¢ Composition of functions is always associative.

OB 16 (x) =3x-2,g

| FEZEE Find k if [ =f (k) =5 where f (k) =

f(x).g(x), for all xe X.

is denoted by f o g and (f o g)(x) = flg(x)].

= VL)

£ [ ®)] = £ (x)

(x)=2x+kand feg=g¢-=f,
then find the value of k.
Sol : f(x) =3x-2,g(x)=2x+k
(Fog)®) =f(g())=f@2x+k)
=3Q2x+k) -2 =6x+3k-2
Thus, gfog; (x) = 6x+3k-2.

gof)(x) =g(Bx-2)=203x-2)+k
Thus, (gof)(x) =6x-4+k
Giventhat feg = gof

Therefore, 6x+ 3k-2= 6x-4+k
6x-6x+3k-k=-4+2= k=-1

2k -1.
Sol :
fef(k)

9629216361
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[

=202k-1)-1=4k-3
Thus, fof(k)=4k-3
But, it is given that fof (k) =5
Therefore 4dk-3 =5 = k =2

OBZE] Iff (x) =2x+3,g(x) =1-2xand h (x) = 3x.
Prove that fe (geol) = (foyg)elh.
Sol :
f(x)=2x+3,g(x)=1-2x,h (x) =3x

Now, (feg)(x) = (g (x)) = f(1-2x)
=2(1-20)+3 = 5-4x

Since, (fog)oh(x)= (fog)(h(x))

= (f-2)(3x) :
= 5-4(3x)= 5-12x (1)
(goh) (x) = g(h ) = g(3x)

=1-2(3) =1-6x
Since, f °(geh) (x) =f(1-6x) =2(1-6x)+3

From (1) and (2), we get
(feg)eh = feo(geh)

Find x if gft (x) = fgg (x), given £ (x) = 3x + 1
and g (x) =x+ 3.
Sol : gt (x) = g [f{f (}]
(This means “g of f of f of X)
=g[f(Bx+1)] = g[33x+1)+1]

= g(9%x+4)=

fgg (x) = f[g {g ()}]

(This means “f of g of g of X”)

= flgx+3)] = f[(x+3)+3]

f(x+6)=[3(x+6)+1] = 3x+19

These two quantities being equal,
we get 9x + 7 = 3x + 19. Solving this equation
we obtain x = 2.

(@ Progress Check )

State your answer for the following questions by

selecting the correct option.

1. Composition of functions is commutative
(a) Always true (b) Nevertrue
(c) Sometimes true

INied (c) Sometimes true

2. Composition of functions is associative
(a) Always true (b) Never true

(¢) Sometimes true

F¥i5d (a) Always tiue

5-12x  ..(2)

~

. Is a constant function a linear function?
Yes

‘ Is quadratic function a one-one function?

. Is the reciprocal function a bijection?
ATISERCS
IS F 3

range of f will have
Nits One element

A— B is a constant function, then the
elements.

@ Thinking Corner )

1LIff(x)=x"and g (x) =x"does foeg=ygof?

ATE fx) = X g(x) = x*
fog =flg)] = f(x") = ()" = xw
gof =glf®)] = g[x" = (=")" = x™

Nfeg =gef

ﬂ Exercise 1.5

[(9x+4)+3]=9x+7 ;

1.Using the functions f and g siven below, find fog

and ge/.Check whether feog = gof.
(i) f®=x-6,g()=x
2
(i) £()==,8(0=2x"~1
(i) £ (x) = ‘f(’,g(x):s—x
(iv) f(x)=3+x,g(x)=x-4
W fx)=4x’-1,g(x)=1+x
Sol :

1) f(x) =x-6,g(x =x
fog =flg®)] = f[x}] =x*-6

g°f =glf(®] = glx-6] = (x-6)
=x%>-12x+ 36
w fog#gef
(ii) f(x)=%,g(x)=2x2—1
2
og = flg(®] = fl2x*-1] =
fog = flg() = fi2x-1] = ———
gof = glf®)] = g 2| = 2[3 -1
X X
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(ii1) f(x)= x;6,g(x)=3~x

s €= flg)] = ) 3—x+6 _ 9—x

gof = glf®] g(v:6)=" (\+6j
N

= al fq:tgfé

@iv) f(x) =3+x,gx)=x-4

fog =flg®)] = flx—4] = 3+x-4=x-1 |
gof =glf(®)] = g3+x] =3+x-4=x-1 g

Jeg = g°f

V) fE=43-1,g(x)=1+x
fog =flg®] = f1+x)=4(1+x)°-1
=4(1+2x+x%-1
=44+ 8 +4x2-1
=4x*+8x + 3
gof =glf(x)] = 1+4x*-1
= 4x?
@ fegrgef
2. Find the value of k, such that f=¢ = g= f.
(G f(x)=3x+2,g(x)=6x-k
() fx)=2x-k, g(x)=4x+5
Sol :
(1) f(x)=3x+2,g(x) = 6x-k
fog =flg®)] = f6x-K)
3(6x-k)+2
18x -3k +2
glf(x)] = 60x+2)-
18x+12-k
Given fog = gof
18x-3k+2=18x+12-k
3k-k =-12+2
2k = -10
k=-5
(i) f(x)=2x-kg(x)=4x+5
feg = flg(x)] = fl4x+ 5]
2(4x+5)-k
8x+10-k

Il

geof

I

I

Il

I

gof

= 8x-4k+5
Given feg = gof
8x+10-k = 8x-4k+5

4dk-k = 5-10
3k = -5
k= -5/3

g°of = glf(¥)]=g2x-1)

glf(x)] = g@2x-k)=4(2x-k)+5

1
, show that

x+1
2

Sol: f(x)=2x-1,g(x)=

fog = flgl =5 =22 -1 —xe1-1x

2

2x—1+1

2
P x
=r— =X
2

B f°g g f =x Hence proved.

() Iff(x)=_x—1 (x)—x—Zﬁnda,
if gof(a) =1.

(ii) Find k, if f (k) =2k-1and < f(k) =

Sol :
() fx)=x*-1,g(x)=x-
f(a) = a®-1
Given, (gof)@ =1
g[()] 1
[a ] =1
-1-2=1
a-3=1
a® =1+3=4
+2

a =

1) fk)=2k-1

Given (fof)®) =5
FIFR)] = 1
fl2k-1] = 1
L 2(2k-1)-1=5
4k-2-1=5
4k -3 =5

4k =5+3=8

k =8/4=2

5.Let A,B,CcN and a function f : A— B be
defined by f (x) =2x+1and g: B— C be defined
by g (x) = x°. Find the range of feg and g¢°f.

Sol: A,B,CcN
f: A— B definedby f(x) = 2x+1
g: B C definedby g(x) = x2
fog =f[g®)]=fx})=2x*+1
g°of =g[f (x)] = g2x—1)=(2x + 1)?
=4x’ + 4x + 1
X’ can take any real value and can produce any

real value. Thus, the domain and range of feog
and £°f isR (Set of real numbers).
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6. Iff(x)=x>—~1.Find (a) fof (b) fof°/

Sol: f(x)=

@) feof =flf®]=fx*-1)
=(2-1)2-1=x*-2x+1-1=x*-22
b) fofef = fIf[f(x)]] =flf(x*>-1)] = flx* -2x]
= (x*- 222—1=>‘ — dxSp Ayt~ |

7.1ff: R > R and g

one - one and f . isone - one.
Sol :
f(x) =%, g9 =x"
f(x)= x

For any value of ‘x’, f (x) gives us a different

value (image) in co domain.
. f (x) is one-one function
gM=1 gEhH=1
Hence g(x) is not one-one function
feg = flg()] = f(x) = =x*

fog isalso One - One function as x is mapped i

with different value of fog.

8. Consider the function f (x), g (x), h (x) as given
sh = fe(geoh) in each

below. Show that (fo¢)
case.

() f(x)=x-1,g(x)=3x+1andh(x) = x
() f(x)=x% g(x)=2xandh (x) =x + 4
(i) f(x) =x-4, g (%) =x’and h (x) =3x-5

Sol :

@ f(x)=x-1,g(x)=3x+1,h(x)=x
feg =flg)]
= (3x+1)-1=3x
(feg)oh = (fo8) [h(x)]=(fog)[x’]=
goh = g[h (¥)]=g[x’] =3x"+1

=f[3x+ 1]

folgoh) = flg (h())] = flgl)] = f3x* +1]

=(32+1)-1=3x2

S (feog)eh = feo(geoh)
Hence proved.
(1) f(x) =x4g®=2x,h(x)=x+4
feg =flg(x)] =f2x]

=f(2x) = (2x)% = 4x?
(f°8) h(®)]=(f°2) [x+4]
4 (x +4)?

=4 (x®+8x+16) = 4x* +32x + 64
goh =glh(x)]=g[x+4] = 2(x+4)

(fog)oh

Il

Sun Juition Center

- R — R are defined by
f (x) = x° and g (x) = x* then check if f, g are

feol(geh) =f[g(h(x)]=flg(x+4)]
=fR2Gx+d)]=[2(x+4)])*=4(x +4)
=4(x*>+8x+16) = 4x* +32x + 64
“(feg)eh = fo(goh)
(i) f(x) =x-4,gx)=x,h(x)=3x-5
fog =flgx)]=f(x>) = x*-4
(feg)eh = (feg) [h(x)] = (f°g) [3x-5]
=(3x-5)%-4 = 9x*-30x+25-4
= 9x% - 30x + 21
geh =glh(x)]
g(3x=5)=(3x - 5)%= 9x2 - 30x + 25
flg (h (x))] = flg(3x - 5)] = f[(3x - 5)’]
=9x?-30x+25-4 = 9x?-30x + 21
" (feg)eh = fo(geoh)
9. Let f = {(- 1, 3), (0, — 1), (2, — 9)} be a linear
function from 7 into Z . Find f (x).

I

fo(geh)

Sol: f={(-1,3),(0,-1),2,-N},f: Z—=7Z
Since ‘f” is a linear function
f(x) = ax+b
in (0,- 1), when x =0,f(0)=-
a(0)+b=-1= b=-1
in(-1,3), whenx=-1,f(-1)=3
“a(-1)+b=3=>-a-1=3

—a=4=>a=-4
f(x) = —4x-1

10. In electrical circuit theory, a circuit C(t) is called

a linear circuit if it satisfies the superposition
principle given by C (at; + bt,) =aC (t;) + bC (),
where a, b are constants. Show that the circuit
C (t) = 3t is linear.

Sol : Given superposition principle is

C (at; + bt,) = aC (t,) + bC (t,) a, b are constants

If all the independent sources except for C (t,)

have known fixed values, then

C(t)= aC(t)+d
where d = bC (t,)

C (t) is linear.
Aliter:
C(t) is linearand t=1t, +t,
Let C(t;) = tand C(t,) = 2t
By Given data,
C(at; + bt,) = aC(t;) + bC(t,) .. (1)
Now C(t) =C(t; + t,) [.. t=t, + t,]
= C(t;) + C(t,) from (1)
=t +2t=3t
Hence the function C(t) is linear.

9629216561
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["] Exercise 1.6

Multiple Choice Questions:

1. If n (A X B) =6 and A = {1, 3} then n (B) is

(1) 1 2) 2
3) 3 (4) 6
Sol :
n(AxB) =6
A={,3=nA)=2
n(AxB) ¢ .
n(B) = (A) = 5 =3

2.A=1{a,b,p},B=1{2,3},C={p, qr1 s} then |

n[(AwC)x B] is

(1) 8 (2) 20
(3) 12 (4) 16
Sol:

A={a,b,p}, B={2,3}, C={p,qrns}

AuC {a,b, p, q, 1 s}
n(AuC) 6
n(B) = 2

v n[(AUC)xB]= 6x2=12

3.IMFA={1,2},B={1,2,3,4}, C={5, 6} and
D = {5, 6, 7, 8} then state which of the following :

statement is true.

(1) (AxC)c(BxD) (2) (BxD)c(AxC)
(3) (AxB)c(AxD) (4) (DxA)c(BxA) :
[Ans: (1)] §

Sol: A={1,2}, B={1,2,3,4},
C={56}and D=4{5,6,7,8}

AxC = {Q1,5),(1,6),(2,5),(2,6)}

BxD = {(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)}

Hence (A x C)c (B x D)

4, If there are 1024 relations from a set

A =1{1, 2, 3,4, 5} to aset B, then the number

of elements in B is
1) 3 ) 2
(3) 4 (4) 8

Number of relations from A to B is 1024.

[Ans: (3)] |

[Ans: (3)]

[Ans: (2)] |
Sol: A={1,2,3,4,5}, n(A)=5,n(B)="

i.e.,, 2™* =1024 where ‘mn’ is number of elements

in A x B.
20 = 210 — =10
n(AxB) 10
n(B) = =— =
n(A) 5

5. The range of the relation R = {(x, x?) | xisa
prime number less than 13} is
1) {2,3,5,7}
(2) {2,3,57,11}
(3) {4,9,25,49,121}
(4) {1,4,9,25,49, 121}
[Ans: (3)]
Sol : Set of prime numbers less than 13 is
{2,3,5,7,11}
Relation R = {(x,x?)/xisa prime
number less than 13}
R = {(2,4),(3,9), (5,25),
(7,49), (11, 121)}
Range = {(4,9, 25,49, 121}

6. If the ordered pairs (a + 2, 4) and (5, 2a + b) are

equal then (a, b) is
(1) (2,-2)

@) (5,1)
(3) (2,3) 4) G, -

(
(3,-2)

~— N

[Ans: (4)]
Sol :
Given (a+2,4)=(52a+Db)
a+2=5 2a+b=4
a=5-2 2(3)+b=4
=3 b=4-6=-2

. Letn (A) =m and n (B) = n then the total number
of non-empty relations that can be defined from
AtoBis
1) m" (2) n™
(3) omn_ 1 (4) pmn

~1

[Ans: (4)]

8. If {(a, 8), (6, b)} represents an identity function,

then the value of a and b are respectively
(1) (8,6) (2) (8,8)
(3) (6,8) 4) (6,6)
[Ans: (1)]
Sol : Given {(a, 8), (6, b)} is an Identity
function

i.e., {(8> 8): (6) 6)}
a=8,b=6
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9. Let A=1{1, 2, 3,4} and B = {4, 8, 9, 10}. A ! 12. Let f and g be two functions given by

and f ={(1, 4), (21 8)7 (3) 9)1 (47 10)}
One-to-one function

function f : A — B given by : f={(0, 1), (2, 0), (3,-4), 4, 2), (5, 7)}
f=1{(1,4),2,8),(3,9), 4 10) isa 2= 1{(0,2), (1, 0), (2, 4), (-4, 2), (7, 0)} then
(1) Many-one function E the range of f°g is
(2) Identity function L) {0,2,3,4,5} (2 {~4,1,0,2,7}
(3) One-to-one function 5 3) {1,2,3,4,5} (4) {0,1,2} [Ans: (4)]
(4) Into function [Ans: (3)] Sol: f = {(0,1),(2,0), (3,-4), (4,2), (5 7)}
Sol: A={1,2,3,4}, B={4,8,9,10} 5 g = {(0,2),(1,0), (2, 4), (- 4,2), (7, 0)}
A R B § Now, fog(0) = f[2]=0
| fog(l) = f[0]=1
1 4 ; fog(2) =1[4]=2
5 3 ! fog(-4) = f[2]=0
- . fog(7) =10]=1
3 > 9 3 Range of fog’ = {0,1,2}
4 10 1 13. Let f(x) = {1+4* then
o W =0
A B @ @)

3 f)=<fx.f(y)
y : (4) None of these [Ans: (3)]
10. If f (x) = 2x*> and g (x) = i Then fog¢ is Sol : f(x) = |1+

3

(1) . (2) L then f(y) = 1/1+y2

2

2; '”; and f(xy) = (/1+x%y

3) 0 4) P : Hence, it is clear that f(xy) < f(x) f(y)
; 2 [Ans: (3)] | 14.If g = {(1, 1), (2, 3), (3, 5), (4, 7)} is a function
ol fe) =81 113X given by g (x) = «v + [ then the values of ¢ and 3
fog =flgx)] = f[g] are
1Y 1 (D 1,2) @ ©2,-1)
- 2(7) = 2(—2) B 1L-2 @ (1,2)  [Ans: 2)]
X 9x 5 Sol :
_ [L) =L 1D.@3.G5). @)
- oy E g(x) = ax+p
‘ . When oo =2and B =-1,g(x) =2x-1
11.If f : A= B is a bijective function and if : Which is satisfying ‘g’
n (B) = 7, then n (A) is equal to P e R
(1) 7 (2) 49 15,1 (x) —.(‘\ +1) —.(‘\ — 1)’ represents
3 1 4) 14 j (1) alinear function
[Ans: (1)] (2) a cubic function
Sol : b () a reciproc.al funct.ion
f: A— Bis a bijective function and n(B) = 7. ! (4) Sf:ﬂq:ladxatlc function [Ans: (4)]
gis a bijective function i.e., one-to-one onto 5 () = (x4 1)’ = (x= 1)’
unction. ;
. A and B should have equal number of = (P +3x%+3x+ 1) - (x*-3x* +3x-1)
elements. = 62 4.9

n(A)=7 .
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UNIT EXERCISE - 1

€

1. If the ordered pairs (x* - 3x, y* + 4y) and (- 2, 5)

are equal, then find x and y.

Sol :
Given (x* - 3x, y* + 4y) = (- 2, 5) !
xXP-3x = -2 y2+4y=5§
-3x4+2 =0 Y +4y-5=0"
(x-1)(x-2)=0 (y+5)(y-1)=0:
x =12 y=—5,15

2. The Cartesian product A X A has 9 elements
among which (- 1, 0) and (0, 1) are found. Find '
the set A and the remaining elements of A X A.

Sol : Since A x A has 9 elements ,

A would have 3 elements (*v3x3=9)
A x A contains (- 1, 0) and (0, 1)
. —L,0e€A .. (1)
Similarly (0, 1) isin A x A
So, 0,1e A . (2)
From (1)and (2) = -L0,1€A

A=1{-101}

©AXA ={-1,0,1}x{-1,0,1}

- { - 1’_ 1)’ (_ 1’0)5 (_ 17 l))
(0,-1), (0, 0), (0, 1),

(1,-1), (1, 0), (1, 1)}

. The remaining elements of A x A are
{(" 1) B 1)) (— 1) 1)7 (O) = 1)’ (0’ 0)’ (1’ - 1)’
(1,0),(1,1)}

[Va=T w21
. Find
4 |

) £G)

3. Given that f (x) =
(@) £(0)

(iii) f (a + 1) in terms of a. (Given that a>0)

Sol ; f(x):{”“1 "21}

4 x<l1
(i) f0)=4 [ 0<1
(i) f3)=+5-1=+2 [= 321
(i) fa+1)=Ja+1-1 =+fa [

a+l>1

[

4. Let A=1{9,10, 11, 12, 13, 14, 15, 16, 17} and let |
f: A— N be defined by f (n) = the highest prime !
factor of ne A, Write { as a set of ordered pairs

and find the range of f.
Sol: A={9,10,11,12,13, 14, 15,16, 17}
f: A— N, f(n)= the highest prime factor of
neA

Sun Juition Center -

Givena>0

L f(9)=3, f(10)=5 f(11)=11
f(12)=3, f(13)=13, f(14)=7
f(15)=5 f(16)=2, f(17)=17

Set of ordered pairs
£={(9, 3), (10, 5), (11, 11), (12, 3), (13, 13), (14, 7),
(15,5), (16,2),(17,17)
Range ={2,3,5,7,11,13,17}

5. Find the domain of the function

£(x) = VI-I-VI-s"
Sol: f(x) = \/1-\/1-\/1-)8

f(x) = V1-t
where t = /] = /1 — 2
1-t20
<1

Yi-i-¥ < 1
Squaring 1—@51
cafl=a 2 0
Vi-x* 20

1-x*20
X <1
= xe[-11]ie,{-1,0,1}

6. If f (x) = x%, g (x) = 3x and h (x) = x — 2. Prove
that (feg)eh = fo(geoh),

Sol : fix) =x%,g(®x) =3x,h(x)=x-2
feg =flg(x)]=£(3x)
= (3x)? = 9x?
(feg)eh =(fog) [h(®)]=(fog) [x-2]
=9 (x-2)?

Il

goh=glh(x)] = g[x-2] = 3(x-2)
folgeh) = f[g (h(x))]
=f3(x-2)]=[Bx-2)]*=9x-2)
(fegleh = felgeh)

Hence proved.

7.A={1,2}and B={1, 2, 3,4}, C = {5, 6} and
D = {5, 6, 7, 8}. Verify that whether A X Cisa
subset of B x D?
Sol :
A={1,2},B={1,2,3,4},C=1{506},D=1{5,6,7, 8
AxC = {1,2} x {5,6}
= {(]" 5)’ (17 6)’ (2’ 5)’ (2’ 6)}
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8. If f (x) =

BxD = {1,2,3,4} x{5,6,7,8}
= {(L,5),(1,6),(1,7),(L,38),
(2,5),(2,6),(2,7),(2,8),
(3,5),(3,6),(3,7),(3,8),
(4,5),(4,6), (4,7), (4,8)}

. (A X C) is a subset of (B x D)

p10v1ded x=0.

Sol : f(x) = = l,v;t -1
x+1
-1
FIE) = f[" ]
x+1
x— 1_1 x—=1—-(x+1)
_ x4+l - x+1
¢ — x—=1+(x+1
X 1_{_1 X (x+1)
x+1 x+1
x=1-x-1 _ _i _ _l
x—=1+x+1 2x X

Hence proved.

x=2
g(x)=
(1
(i) Calculate the value of £¢ ( ;J
(i) Write an expression for gf (x) in its
simplest form.
-2
Sol: =
1
. 1\ 2 ° 1-4 3 1
iR g(i)‘ 3 " 2x3° 6 2

|
- - 1 h -
- ,x#1 show that f (f (x)) =

1) gf(x)=g[f(x)] =g[6x+8]
3 6x+8-2 3 6x+6
N 3 3
6 (x+1)
= =2(x+1)
3
10. Write the domain of the following real functions
2x+1
(i f(x)= (i) px=
(iii) g (x) = vx-2 (iv) h(x)=
Sol :
2x+1
@) f(x)= <aiad

Ifx—9=0, then
x=9

241

+6

(i1)

(iii)

(iv)

T

9

‘. The domain is all values of x that make

the expression defined.

i.e., (" 0, 9)U (Qs UJ)

ie, (x/x=9) = R-1{9}
-5

4x* +1

p(x)=

Here, the expression is defined for all real

values of ‘X’
i.e, xe€R

g(x)=vx-2

g (x) is defined real only when ¥=2

h(x)=x+6

h (x) is defined for all real values of X’

ie, xeR.
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