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Exercise 1.1
1. Find A xB , A XA and B xA

(i) A= {2, =2, 3} and B = {1, =4} (i) A = B ={p, q} (iii) A ={m,n} ; B =¢b

Solution: Note:

i) A=12-2,3 and B = {1, -4 HERE
AXB ___.{2’_213})({1’_4: AXA=AXB=BXxA

Sk X : Since the element

=12 1) 24 (21 (24 G, 1), )G -9} |of the set A and B are equal
AxA ={2,-2,3} x{2,-2,3}

= :(21 2) (21 —2) (2/ 3) (_2/ 2) (_21 _2) (_2, 3) (3, 2) (3, —2) (3, 3):
BxA ={1,-4} x1{2,-2,3}

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

ii)A=B= P, q)
AxB = {p,q}x{p q

S ; : Note:
= {(p.P) (P, 9) (@ P) (@ 9)} HERE

AxA ={pq}*i{p q) AXA=AXB=BxA
= {0, p) (P, 9) (@ p) (@ @)} Since the element

BxA ={p,q}*ipq) of the set A and B are equal

=1i(p,p) (P, 9) (@ p) (9 9)}
iii)fA={m,n};B =0

. Note:
AxB={! HERE
AxXA ={m,n}x{m,n} AXA=AXB=BXA
Since the element
= {(m, m) (m, n) (n, m) (n, n)} .
' ) ( )0 of the set A and B are equal
BxA ={}

2.LetA={1,2,3}and B ={x | xis a prime number less than 10}.
Find A XB and B XA.

Solution:

L7) (2223252732 33) G5 6 7)

A xB={(1,2) (1,3) (1, 5)
BxA=123,5,7}x{1,2,3)
=<><m2)un@a@m@w@m@n@a@@@mauamam
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3. 1f B xA ={(- 2, 3),(~2, 4),(0, 3),(0, 4),(3, 3),(3, 4)} find A and B.

Solution:

B = {set of all first coordinates of elements of B x A )
s B= {(-2,0,3)}

A = {set of all second co ordinates of element of B x Al
A= (3, 4)

4.1fA={5,6},B={4,5,6},C={5,6,7}, Show that A XA = (B xB) N(C XC) .

Solution:
L.H.S AxA

[f A={56}and A =1{5,6}
A x A={(5,5)(5,6) (6 5) (6, 6) 0
R.H.S (B x B)n (C x Q)

BxB={4,5,6) x {4,5, 6} |
={(4,4) (4,5) (4, 6) (5,4) (5,5) (5 6) (6,4) (6,5) (6,6)}

CxC=1{5,6,7) *x{5,6,7)
= {(5,5) (5,6) (5,7) (6,5) (6, 6) (6, 6) (6,7) (7, 5) (7, 6) (7. 7)}
(B x B)n (C x C) = {(5, 5) (5, 6) (6,5) (6, 6)} o
. AxA=@xB)n(Cx0) |

LHS =RHS
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5. Given A={1,2,3}, B = {2,3,5}, C = {3,4} and D = {1,3,5}, check if
(AN C)x(BND)=(AxB)N(C xD)is true?

Solution:
L.H.S (An Q) x (BN D)
AnC={1,23}n{3,4}
=13}
BAD=1{23,5}n{l,3,5)
= {3, 5}
(AN C)x (BnD)={3} % {3,5}
=1{(3,3) 3,5) o
R.H.S (A x B)n (CxD)
AxB={1,23}x{2 3,5}
={(1,2)(1,3)(1,5)(2,2)(2,3)(2,5)(3,2) (3,3) 3,3}
{(3,4)x(1,3,5)}
= {3,1)3,3)(3,5 4, 1)43)45))
(AxB)n(CxD)={(3,3)(3,5) } 2
"(AnC)x(Bn D)=(AxB)n(CnD)

LHS=RHS = True

CxD

6. LetA={xEe W |x<2} ,B={x&e N| 1<x<4} and C={3, 5} . Verify
that

(Y)Ax(B U C) =(AxB)U(AXC)

(i) Ax (BN C)=(AxB)N (AxC)

(i) (A U B)xC = (AXC ) U (B xC)
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Solution:
i) Ax(BuwuQ=(AxB)vw (AxC)
LHS AxBvOQ
BuwuC= {2,3,4} U {3,5}
= {2.3,4,5}

Ax(Buw C)={0,1}x {2, 3,4,5}
=1{(0.2) (0.3)(0,4)(0,5) (1,2)(1,3) (1,4 (1,5)}) ———©
R.H.S (A xB) w (A x Q)
AXxXB={0,1} x {2, 3, 4}
=1(0,2) (0. 3) (0,4) (1,2) (1, 3) (1, 4)}
AXC=1{0,1} x {3,5}
= {(0, 3) (0,5)(1,3)(1,5) }
(AxB) v (AxC)= {(0,2)(0,3)(0,4)(0.5)(1,2)(1.3)(1,4) (1, 5)
S LHS=R.H.S
ii) Ax(BNQC)=(AxB)n (A xQC)
LHS Ax(BnQO)
BNC={2,3,4}m {3,5}
= {3
AxX(BMNC)={0,1} x {3}
={(0.3) (1, 3) } (L
RHS (AxB)m (AxQ)
AxB ={0,1}x {2, 3,4}
={(0,2) (0,3) (0.4) (1.2) (1, 3) (1, 49)}
Az = {013 x {3, 5}
= {(0, 3) (0, 5) (1. 3) (1, 5)}
(AXB)M(AxC)={(0,3)(1.3)} (2]
RS P =RIEES
iii) (AU B)xC=(AxC)u (BxQ)
L.LHS (A v B)xC
AU B={0,1}v {2 3,4}
10;.1:2, 3,
(AU B) xC=4{0,1,2, 3. ]
; =11(0,3)(0,5) (1, 3) (1,
R.H.S (AxC)u (BxQC)
(AxC)={(0,1)x(3.5)}
=1(0, 3) (0. 5) (1, 3) (1, 5)}
BxC= {2,3,4} x {3, 5}
={(2,3)(2,5)(3.3)(3,5) 4, 3) (4, 5)}
(AxC) v (BXC)={(0-3)(0.5)(L3)(1-5)(2.3)(2.5)(3,3)(4,3)(4,5)}
L.H.S = R.H.S (from 1 and 2)

e

3
L)

4
4} x 4

]
S’
Py
[\)
W

)(2,5)(3.3)(3,5)4.3)4,5)}———©O

(2]
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7. Let A= The set of all natural numbers less than 8, B = The set of all
prime numbers less than 8, C = The set of even prime number. Verify that

(i) (A N B)xC = (AxC ) N (B xC)
(i) A x (B =C ) = (AxB ) = (AxC)

Solution:
Let A=1{l

.

i) (AnB)xC=(AxC) N (BxC)
LHS(ANB)xC

AnB=1{1,2,3.4,56,7} 0{2,3,57}
=1{2:3,5,7)
AnBxC={23,5 7} x {2}
={(2,3)(3.2)(5,2) (7. 2)} o

RHS (AXC)n (BxC)

AxC={l,2,3,45,6,7} x{

11

o
=1{(1,2)(2,2) (3,2) (4, 2) (5,2) (6, 2) (7, 2)}

BxC={2,3,5,7} x {2}

(AxC)

LHS=
ii) Ax(B-

L.H.S
B-C=

={(2,2)(3,2)(5,2) (7. 2)}
NBxC ={(2,2)(3,2)(5,2)(7.2)} e
R.H.S
O =(AxB)-(AxC)
Ax(B-C)

L

] S 7 21
12,3,5.7} - {2}
|'\
I‘\

W

}
2,0, /3

AX(B—C)=;1 2.3,4,5,6,7} % {3,5, 7}
i

RH.S

(1,3) (S (723292763 6,556.7
(5,3)(5,5) (5. 7)(6.3)(6,5) (6, 7) (7,3) (7. 5) (7, 7) }—©

(A xB)-(AxCQ)

(AxB)={1,2,3,4,56,7} x {2,3,5,7}

AxC

={1,2,3,4,5,6,7} % {2}
b2

_l(l ’))(’) -‘)(ﬁ "\)(’ 2

= {(1.2)(1,3)(1,5) (1.7)(2.2)(2,3)(2,5)(2,7)(3,2)(3,3) (3, 5) (3,
@, 7 (5. 2) (5 3) (5.5 G5, 7) (6, 2) (6, 3) (6, 5) (6,

(7,5) (7.}

) (5, 2)(6,2) (7, 2)}

(AxXB)-(AxC)
={(1, 3) (1,5 (I, 7) 2, 3) 2.5 2, 7 (3, 3) (35 3.7 (4 3) 4, 5 4,7
(5,3)(5,5 (5. 7) (6.3)(6,5) (6, N (1.3 (7,5 A, NN)—©

LHS=

R.H.S (From 1 and 2)}

(4,3) 4,5 &, 7)

7)(4,2)(4,3)(4,5)
N (7.2 (7, 3)
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Exercise 1.2

1. LetA= {1,2,3,7} and B = {3,0,-1,7}, which of the following are relation
fromAtoB?

(M) R1={(2,2), (7,1)}
(i) R={(-1,1)}
(i) R3={(2,-1), (7,7), (1,3)}
(iv) Ra= {(7,-1), (0,3), (3,3), (0,7)}
Solution:-
i) Here(2,1)and (7,1) ¢ A x B
Thus R, is not a relation from A to B
ii) Here(-1,1) ¢ AxB
Thus R, is not a relation from A to B
iii) R, C AxB
Thus R3 is not a relation from A to B
iv) Here (0,3); (0,7) € AxB
Thus R, is not a relation from A to B

2. Let A={1,2,3,4,...,45} and R be the relation defined as “is square of” on A.
Write R as a subset of A XA . Also, find the domain and range of R.

Solution:

12=1; 22=4 32=9;, 42=16;
52 =25, 6*=236

R={(1,1)(2,4)(3,9) (4, 16) (5, 25) (6, 36}
Re AxA

Domainof R ={1,2, 3,4, 5, 6}

Range of R = {1,4,9, 16, 25,36}

3. A Relation R is given by the set {(x,y) /y=x+3,x€ {0, 1, 2, 3, 4, 5}}.

Determine its domain and range.
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Solution:

Giveny = x +3
Putx =0; y=0+3=3

Putx=1; yo=1F3=4
Put x = 2; y=2+3=5
Putx = 3; y=3+3=6
Putx =4; y=4+3=7
Putx =5; y=9%£3=8

Domanof R=1{0, 1, 2, 3, 4, 5}
Rangeof R=1{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 form, wherever possible.

M) {(x,yx=2y, x €{2,3,4,5}, y €{1,2,3,4}

(i) {(x,y)ly = x+3, x, y are natural numbers < 10}

Solution:

e
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C, A set in roster form
{(2,1) (4, 2)}

= 104
., Aczarn
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ii) {(x, y)/ y = x + 3 are natural numbers <10

x=11,2,3,4,5,6,7.8,9}
y=1{1,2,3,4,5,6,7,8, 9}
Giveny =x+3

Put x=1; )z:] +3=4
x=2 . yS2Na=s
x=3; y=3+3=6
xmdyil cymArgmy
X =6; yE6¥3=9

a, an arrow diagram

X R Y

b, a graph

Y\ Q(6,9)

i ©(5.8)

:‘f-- ®(4,7)

/‘—~

21 ®(3,6)

54 ®(2,5)

44 90,9

3__

2 +

file

Ol 1 2 3°4"% % 7.8 9

¢, a set in roster

{(1,4)(2,5)(3,6) (4,7) (5 8) (6,9)}
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5. A company has four categories of employees given by Assistants (A), Clerks
(C), Managers (M) and an Executive Officer (E). The company provide 210,000,
25,000, X50,000 and %1,00,000 as salaries to the people who work in the
categories A, C, M and E respectively. If A1, A2, A3, A2 and As were

Assistants; C1, C2, C3, Ca were Clerks; M1, M2, M3 were managers and E1, E2 were
Executive officers and if the relation R is defined by xRy, where x is the salary
given to person y, express the relation R through an ordered pair and an arrow
diagram.

Solution:

Ordered pair

{(10000, A,) (10000, A,) (10000, Ay)
(10000, A,) (10000, A;) (25000. C,)
(25000, C,) (25000, C5) (25000, C,)
(50000, M,) (50000, M,) (50000, M,)
(100000, E,) (100000, E,)

Arrow diagram
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Exercise 1.3

1. Let f ={(x,y) |x,y € N andy = 2x} be a relation on N. Find the domain, co-
domain and range. Is this relation a function?

Solution:
Giveny = 2x where x, ye N
Putx=1; y=21) =2
2, y=22) =4
x=3 y=2(3) =6
4

x=4 y=24) =8 Bot. -
Domain:. = {12, 3l b
Codomain = {1,2,3,4.................. :
Range IR e, W Y AR e P 4

Yes it is a function

Reason : = Each element of x has an unique
image in y.

2. Let X = {3, 4, 6, 8}. Determine whether the relation R={(x, f(x)) | X € X, f (x)

=x2 + 1}is a function from Xto N ?

Solution:

Given f(x) = x2+1 where x = {3, 4, 6, 8}
f3)=32+1=9+1 =10
f(4)=4>+1=16+1=17

f(6) =6*+1=36+1=37

f(8) =82+1=64+1=65

Yes R is a function

Reason : Each element in the domain of f
has a unique image
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3. Given the function f : X — x2 — 5x + 6, evaluate
() F(-1)
(i1) f (2a)
(iii) T (2)
(v f(x—1)
Solution:
f(x) =x2-5x + 6
i) Replacing x with -1 we get
f(-1) = (-1)>-5(-1) + 6
=1+5+6
=12
ii) Replacing x with 2a we get
f(2a) = (2a)? - 5(2a) + 6
=4a’-10a + 6
iii) Replacing x with 2 we get
f(2) = (2)*-5(2) + 6
=-6+6
=(
iv) Replacing x with x-1 we get
f(x-1) = (x=1)* - 5(x-1) + 6
=x2"2x+1-5x+5+6
=x%-7x +12

4. A graph representing the function f (x) is given in Fig.1.16 it is clear
that £ (9) = 2.

o)
o

N W s WvwWOo < %O

1.2 3:4-5%6 7 8 919
Fig. 1.16
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(i) Find the following values of the function

(@) £ (0)

(b) f(7)

()

(d) f (10)

(if) For what value of x is f (x) = 1?

(iii) Describe the following (i) Domain (ii) Range
(iv) What is the image of 6 under f ?

Solution:
i) (a)f(0)=9 (b)f(7)=6
(©)f(2)=6 (d) f(10)=0

ii) if f (x) =1 the value of x is 9.5
iii) Domain = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
Range =1{0,1,2,3.4,5,6,7,8,9}

iv) The image of 6 under fis 5

5. Let f(x) = 2x+5. If x # 0 then find x

Solution:
Given f(x) =2x +5
f(x +2) =2(x+2) +5

=2x+4+5
=2x+9
f(2) =2(2) +5
=4+5=9
ft2) = H2). 26+9=9 = 2x i
% X X
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6. A function f is defined by f (x) = 2x — 3
(i) find [f (0) + f (1)] / 2.

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

(iii) find x such that f (x) = x

(iv) find x such that f (x) = f (1 — x)

Solution:
Given f(x) = 2x -
f(0) = (()) 3=0-3=
f(1)=2(1)-3=2-3=-1
i t(O)zr f(1) £ 32 1 & _27}__ =20
ii) Given f(x) =0
2x-3=0
3
2x=3=>x= 2
iii) Given f(x) = x
2x-3=x
L 2x=-x=3
x=3
iv) Given f(x) = f(1-x)
2x - 3=2(1-x) -3
2x-3=2-2x-3
2x-3=-1-2x
2x+2x=-1+3
2 1
dx=2=>x= = = >

LIS Iq SISMLLH 3 VAZHIKATTI ACADEMY

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
(Fig.1.17). Express the volume V of the box as a function of x.
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r —24-20— 1

Solution:
Given: length =24 -2x
breadth = 24 - 2x
height =x
Volume of the box=1xb x h
(24 -2x) x (24 - 2x) x x
= (24 - 2x)? x x
= (576 - 96x + 4x2) % x
= 4x2 - 9622 + 576 x

8. A function fis defined by f (x) =3 — 2x . Find x such that f (x 2 ) = (f (x))2

Solution:
Given f(x) =3 - 2x
f(x?) =3 -2x2

[f(x?) =3 - 2x2
[f(x?) = (3 -2x%)

Given f(x?) = [f(x?)]? 36
3 - 2x2= (3 - 2x)2 ]
3 -2x2=9 - 12x + 4x2 &% | éx
= A4x?2+2x2-12x=3 -9
6x2-12x = -6

6x2-12x+6 =0
Factorise the quadratic equation
6x% - 12x + 6 = (6x — 6) (6x - 6)
(6x-6)=0
6r =6 =>x=1
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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 tin hours.

Solution:
Given speed = 500 km / hr
time = t hours
Distance = speed X time
=500 xt =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) asy=ax + b,
where a, b are constants.

Length ‘2’ of Height ‘v’
forehand (in cm) | (in inches)

45.5 65.5
35 56
45 65
50 69.5
55 74

(i) Check if this relation is a function.
(i) 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.
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Solution:

i) Yes this relation is a function
ii) Giveny =ax+b
putx=55y=75;

75=55a+b——mm@
Put x = 42; y =62
62=42a+b e
Solving @ and @
55a+ B =75
42a +/o = 62
=) =)
13a =13
13
a=—
13
a=1

Subtitutea=1inequ @
75=55(1)+b
75=55+b
b=75-55=20
Soa=1and b=20
iii) forehand length (x) = 48cm
height (y) =? [.a=1b=20]
Giveny=ax+b
y =1(48) + 20
=48 + 20
= 68 inches

iv) height (y) = 60.54 inches
Forehand length (x) = ?
Giveny=ax+b

60.54 = (1)x + 20
x =60.54 - 20
= 40.54 cm
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Exercise 1.4

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

(i) i (i) I’

bt

all ‘
I

(iii) s (iv)

Soluatioz:

Do ot represeintt
a functiom as the

\/
> <[‘—j/;ll\ > vertical line imeet

the curves in two
Points. -

1
~
T~
Represent =
T function as thhe
> > vertical line meet
the curve inm one
~i= Point.
>
~

= Do ot represent
a function as the

: 4 , -
2 I > vertical line meet

the curves inn &yw o

|2 Points.
=L
=
Represent =
T function as the
> < ;1 i
> vertical line mmeet
/J/ the curve i one
A== PPoint.
1
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2. Letf: A — Bbe a function defined by f (x) =(x/2) — 1, where A = {2, 4,
6,10,12} ,B={0,1, 2, 4, 5, 9} . Represent f by

(i) set of ordered pairs;
(i) a table;
(iii) an arrow diagram;

(iv) a graph

Soluticon:

CSiven £f(x0)

=2
22— —— 1 — T —
4
fA)y—=1 R ———x1
S
H(B)—  —1 =3 —1 =2
f(10O) = ¥—1=5—1=4
| §.4 —
i) Set of ordered pairs
£f— {(2.0) (4. 1) (6. 2) (10, 4) (12. 5)}
ii) a table
= 2 <3 (& 10 12
() [8) A T > a4 5
iii) an arrow diagram
A : = B
=3 1
s 2
10 4
12 > S
o
iv) a graph
<
- T
(E2.3)
5 1 S
a — ll(l;:I), =31
e = (5. =
(2. O3 (2- x>
s = =
e s e 6 e B Ao 10- A A
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3. Represent the function f = {(1, 2),(2, 2),(3, 2),(4, 3),(5, 4)} through
(i) an arrow diagram
(i) a table form
(ii) a graph
Solution:

i) an arrow diagram

ey
pd
)
(o5}
[1=N
&)}

P
-
N —
N
N
N
L&8]
N

\7
/N
O Tr -
o
4 + e 0O
N
3+ o -8 S
ol
Dt w o M)
®
'l_..
—1 t t } } > X
0 T e, 5
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4. Show that the function f: N - N defined by f (x) = 2x— 1 is one-one but not
onto.

Solution:

f(x)=2x-1
f()=2(1)-1=2-1=1
f(2)=2(2)-1=4-1=3
f3)=2(3)-1=6-1=5

f(4)=24)-1=8-1=7....... etc
co-domain={1,2,3,4,5....cccccceeeunn.}
Range = {1,3,5, 7 .cccsuins }

It is one - one because distinct elements of
first set have distinct images in 2nd set. It
is not onto because the co-domain and the
range are not same.

5. Show that the function f: N - N defined by f (m) = m2+ m + 3 is one-one
function.

Solution:

Given f(m) =mZ+m + 3
f(1)=(1)2+1+3=5

f(2) = (2)2+2+3=9

f(3) = (3)2+ 3 +3=15....cc.c000vurenres etc

So the function f is one-one. Since every
element in 1%t set have distinct image in
2nd get,

6. Let A={1,2,3,4}and B= N Let f: A — B be defined by f (x) = xs then,
(i) find the range of f
(ii) identify the type of function
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Solution:

Given f(x) = x°
f(1)=1°=1

f(2)=2°=8

f(3) =3°=27

f(4) = 4° = 64

i) Range = {I,8,27, 64}

ii) Type of function is one-one and into

function

7. In each of the following cases state whether the function is bijective or not.
Justify your answer .

(i) f : R — R defined by f (x) = 2x + 1)
(i) f: R — R defined by f (x) = 3 — 4x2
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Solution:

i) Given f(x) = 2(x) + 1
f(O)=2(0) +1 =1

(3)-2(3) -

2 2

(-3)-2(-3)-2-0
2 2

fF(1) =2(1) +1 =3

f(—1) = 2(=1) + 1 = —1

vV

Y

A

A4

A7

So it is a bijective function.

ii) f: R — R defined by f(x) = 3 — 4x?
Solution:
Given f(x) =3 — 4x2

£(O) =3 — 4(0) = 3

f(1) =3 —-4(1)2 = -1
f(—1) =3 —4(—=1)2 = -1
R R
L
So it is one—one but onto .- O R
pre image in first set

has no
So it is not bijective.
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8. Let A= {~1,1} and B= {0, 2} . If the function f: A— B defined by f (x)
—ax+bis

an onto function? Find a and b.

Solution:

Given f(x) =ax +b
f(-1) =a(-1) +b=0
—0

f(l)=a(l) +b=2
o
Solving @ and @ we get
a=1;b=1
co-domain and range are not equal So it not
on-to function.

z+2 if z>1

2 if —-1<z<1
z—-1 if -3<r<-1
9. If the function f is defined by f (x)= find the values
of
() f(3)
(ii) £ (0)
(i) f (=1 - 5)

(iv) f (2) + f (-2)
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x4=2 x>

f(x) = 2 =1 =2 << 1
x=1 E=33 <x < -1
find the values of
i) f(3) ii) f(0)
iii) f(-1.5) iv) f(2) + £f(-2)
Solution:
x4 2° iEx=12 3, 4,5.....; }
f(x) = 2 if x=4{-1,0,1}
x—-1 if x x={-2}
i) f()=x+2
=3+2=5
ii) £(0) =2
iii) f(-1.5) =x~-1
=-15-1
=25
iv) £(2) + £f(-2)
=x+2+x-1
=2+2+(-2)-1
=4 -3
=1
x -1 if -3 < x <=7
- 15 ;
SISm0 e 0 T

10. A function f: [-5, 9] &> R is defined as follows: f (x) =

6r+1 if =5 <z <2
5r —1if 2<z<6
Jz—-4 if 6<z<9

Find

(i) f(-3)+f(2)
(i) £(7) - (1)
(iii) 2f (4) + f (8)
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2f(—2) — £(6)
. f4)+ f(-2)
(iv)
Solution:

6x +1 if x=—=§{—5.—4, 3.2, 1,0, 1%
f(x) = Sxt_SlHE = {2 A5y
3x —4 if x ={6, 7, 8, O}

i) f(—3) + f(2)

(6x + 1) + (5x2Z —1)
[6(—3)+1] + [5(2)Z — 1]
(—18 + 1) + [20 —11]
—17 + 19

2

ii) £(7) — £(1)

= (Bx —4) — (6x + 1)
[3(7) — 4] — [6(1) + 1]
21 — 4] — [6 + 1]
17 — 7
=10

o

iii) 2f(@) + £(8)
= 2[5x2 —1] + [Bx —4]
= 2[5(@)Z — 1] + [3(8) — 4]
= (2 > 79) + (24 — 4)
= 158 + 20
=178
2£(-2) - £(6)
£f(a) + £(-2)
_ 2[6x+1]—[3x -4]
T [5xZ2 —1]+[6x +1]
_ 2[6x+1]—[3x -4]
C [5x2 —1]+[6x +1]

_2le(—=2)+11—-[3(6) — 4]
[5(4)° —1]1+[6(—2) +1]

_ 2[12+1]—[18 — 4]

~ B8O —AJ+[—212 +1]

v)

[Z2x—11] —1d4

79 —11
_ —D22_134
68
—36
68
=9
17
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11. The distance S an object travels under the influence of gravity in
time t seconds is given by S(t) = 1/2 gt2 + at + b where, (g is the acceleration
due to gravity), a, b are constants. Check if the function S(t) is one-one.

Solution: 1
Given s(t) = = gtZ+at+b

"Let time = secs
constants a, b=m, n

Let S(t;) = S(t,)
% gt? + mt; +n = —;— gt3 + mt, + n

Sot; =t,
S.S(1) is one — one

12. The function ‘t> which maps temperature in Celsius (C) into temperature in
Fahrenheit (F) is defined by t(C ) = F where F=9/5 ( C) + 32 . Find,

(i) t(0)

(i) t(28)

(iii) t(-10)

(iv) the value of C when t(C ) = 212

(v) the temperature when the Celsius value is equal to the Farenheit value.
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Solution:
Given t(c) =

F= $+32
5

i) t(0) = % +32

ii) £(28) = 2 2 28 32

o 2D2 + 32

=504 + 32 =824

s51) £(10) = 2X=20 35

B
=-18 + 32
= 24
iv) The value of ¢ when t(c)
t(c) =212
9C

= +32 =212

9C + 160 =212 x5

9C = 1060 - 160

9C =900 = C = 100°C

‘3 VAZHIKATTI ACADEMY

iz w‘rf

=212

v) the temperature when the celsius value is
equal to the Farenheit value

9C
C= = +32
5C =9C +160
4C = -160
= -40
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Exercise 1.5

1. Using the functionsf and g given below, findfogandgof. Check
whetherfog=gof.

MfX)=x—-6,9(X) =x2

(i) F (x) = 2/%, 9(X) =2x2 -1
T+ 6

Gi)f(x)= 3 g(x)=3-x

(IV)f(x)=3+x,gx)=x—-4

(V) f(X)=4x2—1,9g(x)=1+x

Solution:
) £(x) —x-6, gla)y =22 [ =x-6]
fog(x) = f(g(x)) = £f(x?)
= x2_6
gof(x) = g(f(x)) = g(x-6)
= (x—6
. fog = gof

i)  f(x) = % g =2x2-1 [~ gk =x?7]

fog() = f(g(0) = f(2x2-1) = 5——

[rac-2]

gof() = 8tc) = 5( 2

= _2(*% )—1 [ g(x) = 2x2-1]
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x+6
iii) f(x) = 3 - g(x) =3 —-x
fog(x) = f(g(x) = £(3—x)
S S—x+6
e
= f(xx) = x;—6

g(x) =3-—x
_9-x—6
3
o= fog = gof

iv) f(x) =3 + x; g(x) = x3— <
fog(%) = f(g(x)) = f(x—4)
3 +x -4 cglx)=x-4
x =1
gof(x) = g(f(X) = g3 + x)
=3 +x-4
X
So fog = gof
v) f(x)=4x? -1, g(x) =1 + x
fog(x) = f(g)(x)) = f(1 + x)
=4(1 + x)? -
=4(1 +2x +x%) -1 . f(x) =4x2 -1
=4 + 8x + 4x2 -1
=4x2+8x + 3 Seglxy=1+x
gof(x) = g(f(x) = g(4x? —1)
=1 + 4x2 -1
= 4x2
So fog = gof
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figner * ¥

2. Find the value of k, suchthatfog=go f
(M) f(x)=3x+2,g(x) =6x—k
(i) f(x)=2x—k, g(x) =4x+5
Solution :
i) f(x) =3x + 2 g(x) =6x - K
fog = gof (Given)
fog(x) = gof(x)
f(g(x) = g(f(x))
f(6x — k) = g(3x + 2)
3(6x -k) +2=603x +2) -k
18x -3k + 2 =18x + 12 — k
18x -3k +2=18x+ 12 - k
2k = —-10
k =-5
ii) f(x) =2x-k, g(x)=4x+5
Given fog = gof
fog(x) = gof(x)
£(g)(x) = g(f(x)

f(4x + 5) = g(2x—k)
2(4x + 5) -k =4(2x — k) + 5

8 +10-k =8x -4k + 5
3k = -5
5
k= "3
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3.1ff(x) =2x-1, g(x) = [x+1]/2 show that fog=gof=x

Solution:
fog (x) = f(g)(x))

= x+1
= f S

= Z(x;l =

So fog = gof = x

Hence proved
4. () IfFf(x)=x2—1,9(x)=x—2finda, ifgof(a)=1.
(i) Find k, if f (k) =2k — 1 and fo f (k) =5 .

Solmstio=n:
Ty —a—— 1> = (x) = x—2=2
Given gof(a) —1

s(EG@E) = 1
Sta=—1)= ==

a2 12>

A

o

pbHH
N

Oy

> a
ii) (k) — 2k—1 =Ziv

fof(lk)

ECEQ<)

F(2i<—1)

Sl —— Ay — 1

i< — 2 — 1

4lc — 3 = 5 — 4k

e |

I
0 L I O Y
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5. Let A, B,C € N and a function f: A = B be defined by f(x) =2x+ 1
and g : B - C be defined by g(x) = x2 . Find the range of fogandgof.

Solution:
Given f(x) =2x + 1 g(x) = x2
fog = fog(x)
= f(g(x))
= f(x?)
= 2x2 + 1
gof = gof(x)
= g(f(x))
=g(2x + 1)
= (2x +1)2
Range of fog and gof is
fv/y=2x2+1,xe N h{y/y=2x+ 1), xe N}

6. Letf(x)=x2-1.Find(i)fof(ii)fofof

Solution:
Given f(x) = x* -1
a) fof(x) = f(f(x)
= f(x% -1)
= (x2-1)>-1

=x*-2x% +1 -1
= x4 22
b) fofof = fofof(x)
= fof(f(x)
= fof(x2 -1)
= {(f(x*-1))
= f[(x? -1)? -1]
= f[x4-2x2 + 1 -1]
= flx?-2x%] = (¥ -22)2-1
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7.1ff: R-> Randg: R-> Rare defined by f (x) = xs and g(x) = xa then check

if f, g are one-one and f o g is one-one?

Solution:
If £(x) = £(y)
3¢5 =5

and hence x = v
Thus f is one - one
If g(x) = g(v)
xt = 4
and hence x = y
Thus g is one - one
fog = fog(x)
= f(g(x))
== f(x‘*)
= (xH)5
=320

If fog(x) = fog(y)
20 yzo

hence x =y —=Thus fog is one - one

(fog)oh=1fo(goh)ineach case.

(M) f(x)=x-1,g(x) =3x +1and h(x) = x2
(i) f (xX) = x2, g(x) =2x and h(x) = x + 4

(i) f(x)=x—4,g(x) =x2and h(x) =3x -5

8. Consider the functions f (x), g(x), h(x) as given below. Show that
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Solution:
i) f(x) = x—1 g(x) = 3x + 1 h(x) = x=2
fog(x) — f(z(x)) — £(Bx+1)
= (Bx + 1 —1)
=—
(fogoh = (fog) oh (x)
— foszh())
= fog (™)
= 3= as
soh(x) = g(h(x)) — s(x2)
= 3x2 3+ 1
fo(goh) = fo(goh(x))
= £(3BxZ+1)
fo(goh)=— fo(goh(x))
= F(3Sx= +1)
= 3x2 +1 —1
= = P>
from € and
(Fogloh — fo(goh)

ii) f(x) = x= s(x) = 2x h(x) =— x+4a
fog(x) — f(s(x)— £(2x)
= (Zx)z
= g
(fogloh = (fog) ohJ(x)
= fos(h(x)
= fog(x+4)
= A (x+4)>
= 4(x2 + Sx + 16)
= ax2 + 32x + 64 =
soh = goh = (x) = gs(h (<))
== (< + D)
=2 (x +4) = 2x + S

fo (goh)=— fo (goh){(x)
= fo (2x<+38)
= (2 < = 8)=
= 4xZ %+ 32x + 64 =

from @€ and
(Fog)oh = fo(goh).
f(x) = x — & =Ca)—C
h(x)=3x—5
fog(x) = fo(>x>)
= x=Z _ 4
(fogoh — (fogoh(x)
= fog(Sx —5)
= (3Bx —5)2 —a
= 9x2 — 30x + 25 —<4
= 9x2 —30x + 21 am
soh(x) — gso(3Gx—5)
=(Ex—5)=
= O9xZ-30x +25
fo(goh)x — fo(9x2 —30x + 25)
= 9x2 —30x + 25 —4
— 9x2 —30x + 21 =

frorm & and €
(fogoh — fo(goh)

=
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figner * ¥

9. Let f={(-1, 3),(0,-1),(2,-9)} be a linear function from Z into Z. Find f (x).

Soluxatiox:s

f(><) = —4>x< —1
CTheclk
B — —<d>x —1

et o = —1

- —<4 (—1) —1
Puat < — O

= —a(0O) —1

= O —1

= = —1

10. In electrical circuit theory, a circuit C(t) is called a linear circuit if it satisfies
the superposition principle given by C(at1+ bt2) = aC (t1) + bC(t2),
where a,b are constants. Show that the circuit C (t) = 3t is linear.

Solution:

Let c(t;) = 3t; and c(t,) = 3t,

Given c(at; + bt; ) = ac(t;) + bc(l,)
ac(ty) + bc(t,) = ac(y) + be(ty)

a x 3t; + b x 3t, = a x 3t; + b x 3t,
Satisfies the superposition principle
So c(t) = 3t is linear.
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Multiple choice questions

1. If n(Ax B) =6 and A ={1, 3} then n(B) is
M1
(2) 2
3)3
(4) 6
Solution

n(A xB)=6

n(A) =2

n(AXB) ¢

n(B) = —IW = E =3
2. A={ab, p}, B={2, 3}, C ={p,q,r,s}thenn[(AuU C)x B]is
1)8
(2) 20
(3) 12
(4) 16
Solution

AuC={ab,p qrs}=nAUC)=6

B={2,3}=>n(B)=2
n[(AVCxB)|=6x2=12

3. 1f A={1, 2},B={1, 2, 8,4}, C ={5, 6} and D ={5, 6, 7, 8} then state
which of the following statement is true.

(1) (AXC ) € (B x D)
(2) (B x D) € (AXC)
(3) (Ax B) < (Ax D)

(4) (D xA) < (Bx A)
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Solution
AXC={1/2} X{5,6}
={(1,5) (1, 6) (2,5) (2, 6)}
BxD=1{l1,2 3,4} x{5,6,7, 8}

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

(AxC) c (BxD)

4. If there are 1024 relations from a set A = {1, 2, 3, 4, 5} to a set B, then the
number of elements in B is

13
(2) 2
(3)4
(4) 8

Solution

2" =1024 AlA) =5l
279 = 910 A(B]= 7=
5q =10
qi=2
5. The range of the relation R = {(x, x2) | x is a prime number less than 13} is
(1) {2,357}
) {2,3,5,7,11}
(3) {4,9,25,49,121}
(4) {1,4,9,25,49,121}
Solution

Prime number less than 13 are
£2: 35752515
Given f(x) = x?
f(2) =22=4
f(3)=32=9
f(5) =52=25
f(7) =72 =49
f(11) =112 =121
Range = {4, 9, 25,49, 121}
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6. If the ordered pairs (a + 2, 4) and (5, 2a + b) are equal then (a,b) is
1) 2, -2)

(2) 5.1)

3) (2.3)

(4) 3, -2)

Solution
at2=b
a=5-2
a=3
2a+b=4
23)+b=4
6+b=4
b=4-6
b=-2

7. Let n(A) = m and n(B) = n then the total number of non-empty relations that
can be defined from Ato B is

(1) M
(2) Nim
(3) 2mn =1
(4) 2mn
Solution

Total number of relations = 2P4 = 2mn

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)
(3) (6.6)
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9. LetA= {1, 2, 3, 4} and B = {4, 8, 9,10}. A function f: A — B given by f =
{(1, 4),(2, 8),(3,9),(4,10)} is a

(1) Many-one function

(2) Identity function

(3) One-to-one function

(4) Into function

10. If f (x) = 2x2and g(x) = 1/3x thenfo g is

3 2
(1) — (2) =
2 3
(3) = @
9z e
Ans: (3)
Solution
‘ 1
fog(x) = f(g(x)) el 6T J

2(i]

= 3x

: 1 2:> 2

Xl T LT
Ox° Ox°

11. If f: A— B is a bijective function and if n(B) = 7, then n(A) is equal to
)7

(2) 49

)1

(4) 4

12. Let f and g be two functions given by

f =1(0,1),(2, 0),3,74),(4, 2).,(5, 7}

9= {(0, 2),(1, 0),(2, 4),(—4, 2),(7, 0)}

then the range of fo g is
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(1) {0,2,3,4,5}
(2) {-4,1,0,2,7}
(3) {1,2,3,4,5}

(4) {0,1,2}
Solution

Every image of g has an image in f
So fog = {0, 1, 2}

13. Letf(x) = V17 then
(1) f(xy) = ().f(y)
(2) f(xy) = f(x).£(y)

(3) f(xy) =T (x).T(y)
(4) None of these

Solution
Let f(x) = 1+ x’

f(y)= J(1+y?)
flxy) = {(1+x’y?)

f(xy) = f(x). £(y)
,}(]-{-xzyz =\/l o \/(1-'}-)’2)

J1+2%y? = J1+2%) (1+y?)
square on both sides
1+x%y2 = (1+2%) (1+y?)

'l + 1.2),2 - 1 +x2 -5 ),2 + x2y2

so1+x%y? < 1 +x2 + y? + x%y?
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14. 1If g = {(1,1),(2, 3),(3, 5),(4, 7)} is a function given by g(x) = ax + f then
the values of a and b are

1) 1.2))

) (2, -1)

3) -1,-2)

(4) (1.2)

Solution
gx)=oax+p
a, 1
g)=a+p=1————©
g2)=20+p=3 e
2 3
Saving @ and ®
o=2 B=-1

15. f (x) = (x + 1)s — (x — 1)3 represents a function which is
(1) linear

(2) cubic

(3) reciprocal

(4) quadratic

Solution

f(x) = (x+1)> - (x -1)?

=3+ 3x2 +
3x+1-x3+3x2-3x+1

= 6x2 + 2 is a quadratic function
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UNIT EXERCISE

1. If the ordered pairs (x2 — 3X, y2 +4y) and (-2, 5) are equal, then find x and y.
Solution: '
Given x% -3x = -2 +2
x2-3x+2=0 -1|-2
(x-1) (x+2)=0 %

x=landx=2

Giveny? +4y =5
y2+4y-5=0 -5
(y-1) (y+5) =0

y-landy=-5

The value of xis 1 and 2

The value of y is 1 and -5

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

Solution:

The set A = {5, 6, 7, 8}

The remaining elements of A x A is
-1,-1) (-1, 1) (0, -1) (0,0) (1, -1) (1, 0) (1, 1)}

Eo1oe2p,
3. Given that f (x) = ; .
(i) £ (0)
(i) £ (3)

(i) f(a+ 1) interms of a.(Given thata>0)
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Solution:

f(x)={ Je=1 i x={1,2,3/4.0)
4 ity 20

i) f0) =4

i) f8) = x-1=.3-1=+2

iii) fla+1)= x—1=\fa+1-1=+a

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

Solution:

f(n) = the highest prime factor
f(9) = 3 (factors1,3,9)

f(10)= 5 (factors1,2,5)
f(11)= 11 (factors1,11)

f(12)= 3 (factors1,2,3,4,6,12)
f(13) = 13 (factors1,13)

f(14) = 7 (factors1,2,7,14)
f(15)= 5 (factors1,3,5,15)
f(16) = 2 (factors1,2,4,8,16)
f(17)= 17 (factors1,17)

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

Range of f= {(2,3,5,11, 13,17}

5. Find the domain of the function f (x) = ‘/1 +V1-v1-2*
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Solution:

f(x)=\/1+\/1+\/l—m

Domain = R
Reason : f(0)=\/1+,/1_\/’1?07 =1
f(1)=\/1+\/1—\/1—12 =2

f(2)=\/1+\/l—\/1-22 =3
f(—1)=\/1+\f1—\/1—(—12) =2

6. Iff (X) =x2, g(x) =3xand h(x) =x — 2, Prove that (fog)oh=fo (g o h)

Solution:
fog(x) = f(g(x) = £(3x)
= (3x)
= 9x2
(fog)oh(x) = fog(h(x)
= fog(x~2)
=9 (x-2)?
= 9[x? - 4x + 4]
= 9x2 - 36x + 36
goh(x) = g(h(x) = g(x-2)
= 3(x-2)
=3x -6
fo(goh)(x) = fo(3x - 6)
= (3x - 6)2
= 9x2 - 36x + 36

@

from® and ® we get
(fog)oh = fo(goh)
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7.LetA={1,2}and B={1, 2,3,4},C ={5,6}and D = {5, 6, 7, 8} . Verify
whether AxC is a subset of BxD?

Solution:

AxC ={12}x {56
={(1,5)(1,6)(2,5) (2,6)} — O

BxD ={1,2,3,4}x{5,6,7,8}

(1,5) (1,6) (1, 7) (1, 8) (2,5) (2, 6)
=3 (27) (2,8) (3,5) (3, 6)
(3.7) (3, 8) (4,5) (4, 6) (4,7) (4 8)

from and it is clear
AxCcBxD

8. If f(x) = [x-1]/[x+1], x # 1 show that f (f (x)) = —1/x provided x # 0

Solution:

Given f(x) = X 1

CE [;;1]
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9. The functions f and g are defined by f (x) = 6x + 8; g(x) = [x-2]/3
(i). Calculate the value of gg(1/2)
(if) Write an expression for gf (x) in its simplest form.

Solution:

Given f(x) = 6x + 8

glx) = 22

]
QQ
5% i

where x = ——

N | =l

5
=it -5.1 -5
= —X— = —
—,32— H0 18 6
ii) Write an expression for g f(x) in its
simplest form
Given : f(x) =6x + 8

x—2
8(n) = —
f(x) = g(6x + 8)

_x—2

wherex =6x + 8

_6x+8-2
3
6x+6  6(x+1)
= =
3 3
=2(x+1)
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10. Write the domain of the following real functions

. 2r+1 ... -5
(i) f(z)= L5 (ii) p(z) = — .
z—9 iz” +1
(iii) g(z) =Vz -2
(iv)h(x) =x+ 6
Solution: HINT
2x+1 Ifx=9
i) f(x) ===
x—9 b 291
Domain =R - {9} @)= 9-9
g _18+1
“) p(x) =4x2 +-l O
Domain = R = Not defined
i) g(x) = \x—2
Domain = {2, 3,4, 5........... ! HINT

If x =0 and less than 0

iv) h(x) =x+6
g(0)=0-2=/2¢ R

Domain = R

Points to Remember

* The Cartesian Product of A with B is definedas A x B ={(a, b) |foralla€ A, b € B}
* A relation R from A to B is always a subset of A xB . Thatis R € A xB

* Arelation R from X to Y is a function if for every x € X there exists only one yeY .

* A function can be represented by

(i) an arrow diagram

(ii) a tabular form
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(ii) a set of ordered pairs
(iv) a graphical form

» Some types of functions
(1) One-one function

(i) Onto function

(iif) Many-one function
(iv) Into function

* Identity function f (x ) = x

* Reciprocal function f (x ) = 1/x

* Constant function f (x ) =c¢

e Linear function f (x) =ax +b,a#0

« Quadratic function f(x)=ax? +bx+c,a#0

« Cubic function f(x)=ax?® +bx? +cx+d,a#0

* For three non-empty sets A, B and C, iff: A— Band g: B — C are two
functions, then the composition of f and g is a function g f : A — C will be
definedasgof (x)=g(f(x)) forallxeA.

« If f and g are any two functions, then in general, fog#gof

« If f, g and h are any three functions, thenf o (goh)=(fog)oh
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