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10" Maths Relations and Functions Way to Success'i?J
Exercise 1.1

|! 1. Relations and Functions "
1.FindAxB,AxAandB x 4

()A={2,-23}andB = {1,-4}
AxB=1{2,-23}x{1,-4}
={(21),(2,-4),(-2,1),(-2,-4),(31),(3, -4)}
AxA=1{2,-23}x{2,-23}
={(22),(2,-2),(2,3),(-2,2),(-2,-2),(-2,3),(3,2),(3,-2),(3.3)}
BxA={1,-4}x {2,-2,3}
={(1,2),(1,-2),(1,3), (-4,2), (-4, -2), (-4.3)}

(i)A=B={pq}
Ax B ={p,q}x{p.q}
={(@pr).® 9. (q.p).(q.9)}
AxA={pq}x{pq}
={(p.p). (0.9).(q,p).(q. 9)}
BxA={p,q}x{p q}
={(».p).® 9, (q.p).(q,9)}
(iii)A={mn}B=0
AxB={ }
Ax A ={mn}x{mn}
= {(m,m), (m,n), (n,m), (n,n)}
BxA={ }

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

A=1{123

B = {x|x ig a prime number less than 10}= {2,3,5,7}

AxB={123}x1{2357}
={(1,2),(1,3),(1,5),(1,7),(2,2),(2,3),(2,5),(2,7),(3,2), (3,3), (3,5), (3,7)}

B xA={23,57}x{1,2,3}
={(2,1),(2,2),(23),(3,1),(3,2),(3,3),(51),(5,2),(5,3), (7.1), (7,2), (7.3)}

3. fBxA={(-23)(-2,4),(03),(0,4),(3,3),(3,4)}FindAand B

We know that,

B = set of all first co-ordinates of elements of B x A

B ={-2,0,3}

A = set of all second co-ordinates of elements of B X 4

A= {34}

4. IfA=1{56},B=1{45,6},C=1{56,7},showthat AxA=(BxB)n (CxC)
A=1{56},B=1{456}C= {5.6,7}

LHS: A x A = {5,6} x {5,6}

= {(5.5), (5,6), (6,5), (6,6)} werevereeei(1)
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RHS:
B x B = {4,5,6} X {4,5,6}
={(44), (4,5), (4,6), (54), (5,5), (5,6), (6,4), (6,5), (6,6)}
CxC ={567}x{567}
={(5,5),(5,6), (5,7), (6,5), (6,6), (6,7),(7,5), (7.6), (7,7)}
(BxB)N (€ xC) ={(55),(56), (6,5), (6,6)}eccrnu(2)
From (1) and (2), AXxA = (BxB)n (CxC)

5. GivenAd=1{1,2,3},B=1{2,3,5},C ={3,4}and D = {1, 3,5}, checkif
(ANnC)x(BnD)=(AxB)Nn(C x D) istrue?
ANnC ={123}n{235} = {3}
BnD ={235}n{1,3,5} = {3,5}
LHS:
(AN C) x (BN D) ={3}x{3,5}
={(3.3), (3.5} wrcere(1)

RHS:
A x B =1{1,2,3} x {2,3,5}
= {(1,2),(1,3), (1,5), (2,2), (2,3), (2,5), (3,2):(3,3), (3.5))
C xD ={3,4}x{1,3,5}
={(3,1),(3,3),(3,5),(41),(4,3), (4.5)}
(AxB)A{C> D) =1(3,3),(3.5)} =ccs (2)
(ANC)x(BNnD)=(AxB)N(C xD)istrue.

6. LetA={x € W|x<2},B={xeN|1<x<4}andC = {3,5}. Verify that
(i) Ax(BUC)=(AxB)U(AxC)
A={xeW|x<2}={01}, B={xeN|l<x<4}={234}, C={35}
LHS:
BucC ={2,34}Uu{3,5} = {2,345}
Ax (BUC) ={0,1} x {2,3,4,5}
=$(0,2),:(0.3),{04);(0,5).(1,2), (1,3),(14), (1,5)} oo (1)

RHS:
Ax B =1{0,1} x {2,3,4} = {(0,2),(0,3), (0,4), (1,2),(1,3), (1,4)}
Ax C ={0,1} x {3,5} = {(0,3),(0,5), (1,3), (1,5)}
(AxB)U(AxC(C)=1{(02),(03),(04),(1,2),(1,3),(1,4)} u{(0,3),(0,5),(1,3), (1,5}
= {(0,2),(0,3),(0,4),(0,5),(1,2),(1,3),(1,4), (1,5)} «veevne (2)
From (1) and (2),
AX(BUC)=(AXB)U(AXxD()

()AxBNC)=AxB)Nn(AxC)
LHS: BnC ={2,3,4}n{3,5} = {3}
Ax (BnC)=1{0,1} x {3}
={(0,3), (1,3)} wereereeenn e}
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10" Maths
RHS: A x B = {0,1} x {2,3,4}
={(0,2),(0,3), (0,4), (1,2, (1,3), (1,4)}
AxC={01}% {3,5)
= {(0,3),(0,5), (1,3), (1,5)}
(AXB)n(Ax(C)

= {(0,2),(0,3),(0,4), (1,2), (1,3), (1,4} n {(0,3), (0,5), (1,3), (1,5)}
={(0,3), (1,3)} errrrrernenna(2)
From (1) and (2),

AX(BNC)=AxXB)N(AxC()

Relations and Functions Way to SuccessO

(iii) (AUB) X C=(AXC)U (BxC)
LHS: AUB = {0,1} U {2,3,4} = {0,1,2,3,4}
(AUB) x C ={0,1,2,3,4} x {3,5}

= {(0,3),(0,5), (1,3), (1,5),(2,3),(2,5),(3,3),(3,5), (4,3), (45} -ceee e 1)
RHS:

AxC={01}x{3,5} ={(0,3),(0,5,(1,3),(1,5)}
B x C ={234} x{3,5} = {(2,3),(2,5),(3,3), 3,5), (4.3), (4,5)}
(AxC) U (B xC)=1{(03),(05)(13),(1,5} U {(23),(25). (3,3),(3,5), (4.3), (4.5)}

={(0,3), (0,5), (1,3), (1,5), (2,3), (2,5), (3,3), (3,5), (4,3), (4,5)} -........ 2)
From (1) and (2), (AUB) X C = (AX C)U (B X C)

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

A = The set of all natural numbers less than 8 = {1,2,3,4,56,7}
B = The set of all prime numbers less than 8 = {2,3,5,7}
C = The set of even prime number = {2}

(HANB)xC=(AxC)n(BxC(C)
LHS: AnB ={1234,56,7}n{2,3,57} = {2,3,57}

(ANB) xC =1{2357} x {2} = {(2,2),(3,2), (52), (7,2)} eeevveveeeeu(1)
RHS:

AxC={1,234,567} % {2}

=10(1,2),(2,2),3,2),(4,2),(5.2),{6,2), (7,2)}
B xC ={2357}x{2}

=402, 2),(3:2);(52),(7,2) F-vcvsisiaens (2
From (1)and (2), ANB)XxC=AXxXC)n(BxC()

() Ax(B—C)=(AxB)—(AxC)
LHS:
B-C={2357}-{2} ={3,5,7}
Ax (B -C)={1,273456,7} x {3,57}
={(1,3), (1,5), (1,7),(2,3), (2,5), (2,7),(3,3), (3,5), (3,7), (4,3), (4,5), (4,7),
(5,3), (5,5), (5,7), (6,3), (6,5), (6,7), (7,3), (7,5), (7,7 }ecerrereene(1)

wtsteam100@ gmail.com WWW.waytosuccess.org

Scanned by CamScanner



10" Maths Relations and Functions Way to Success’fJJ

RHS:
Ax B =1{1,2,3,4,56,7} x {2,3,5,7}
={(1,2),(1,3),(1,5),(1,7),(2,2),(2,3), (2,5),(2,7), (3,2), (3,3), (3,5), (3,7), (4,2), (4.3),
(4,5),(4,7),(5,.2),(5,3), (55). (57, (6,2), (6,3), (6,5), (6,7),(7.2),(7,3),(7.5), (7.7) }

AxC =1{1,234567}x {2} ={(1,2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,2)}
(AxB)—(Ax()

={(1,2),(1,3),(15),(1,7),(2,2), (2,3), (2,5),(2,7),(3,2), (3,3),(3,5), (3,7), (4,2), (4,3),

(4,5),(4,7),(5,2),(5,3), (5,5), (5,7), (6,2), (6,3), (6,5),(6,7),(7,2),(7,3),(7,5),(7,7)}
-{(1,2),(2,2),(3,2),(4,2), (52), (6,2),(7,2)}
= {(1,3), (1,5), (1,7),(2,3), (2,5), (2,7), (3,3), (3,5), (3,7), (4.3), (4.5), (4.7),
(5,3),,(5,5), (5,7);(6,3),(6,5), (6,7),(7.3); (7.5), (7, 1) }sssssor s (2)
From (1) and (2)

AxXx(B—C)=(AxB)—(AxC()

Exercise 1.2
1. LetA=1{1,23,7}and B = {3, 0, —1, 7}, which of the following are relation from A to B?

MR, ={(21),(71)}
AxB=1{1,237}x{3,0,—-1,7} MKS TAM“_
={(1,3),(1,0),(1,-1),(1,7),(2,3),(2,0),(2,-1),(2,7), (3,3}, (3,0), D A
(31 _1)1 (317)! (7!3)1 (71'0)1 (71 _1)1 (717)}
We know that,

(2,1)and (7,1)E Ry but (21),(71) ¢ AX B
So, R, is not a relation from A to B
(i) R; = {(-1,1)}
Here (-1,1) e R, but (-1,1) ¢ AX B
So R, is not a relation from A to B
(iii) R3 = {(2,-1), (7.7), (1.3)}
HereR; S AXB
Hence R; is a relation from A to B
(iv) Ry = {(7,-1),(0,3), (3.3), (0.7)}
Here (0,3) and (0,7) € R, but (0,3) and (0,7) ¢ (A X B)
So, R, is not a relation from A to B

2. LetA=1{1,23,4,..,45} and R be 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 R.

Given4 = {1,2,3,4, ... 45}

AxA={(11),(12),(13),(14) ......(4545)}

Then, R be the relation defined as is “square of” on A.

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

SORCAxA

The domain of R = {1,2,3,4,5,6}

The range of R = {1,4,9,16,25,36}
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3. ARelation R is given by the set {(x,¥)/y = x + 3,x € {,1, 2, 3, 4, 5}}. Determine its domain and range
R={(x,y)/y=x+3,x€{0,1,234,5}}

Here domain (x) = {0,1,2,3,4,5}
Co-domain (y) = x + 3

YVo=0+3=3
y.=1+3=4

MiL
y,=2+3=5 MK?Tf
y2=343=6 0 86
Va=4+3=7

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 relation by (a) an arrow diagram (b) a graph and (c) a set in roster form,

wherever possible.
O {(x,y)Ix=2y,x€{23,45},y€{1,23,4}}
(a) An arrow diagram (b) agraph (c) a setin roster form
= x Y, R ={(21) (42)}
' 3 § aaks 1 com = 1 i

2 . {4.2)
1 “(2,0)
012345 °X

Given, x = 2y

Ify=1=2x=2

Ify=2=x=4

(ii) {(x,¥)|y = x + 3, x, y are natural numbers <10}
Given, x, y are natural numbers < 10
A=1{1234/5,6,78.9}

y=x+3
Here R(1) =4,R(2) =5,R(3) =6,R(4) =7,R(5) =8,R(6) =9
(a) An arrow diagram (b) graph (c) Roster Form
X Y
Y = {(1n4)1 (215)1 (316)-
N ; 47,58, 69)
8 * 5
. 7
6 348
\ 5
\ 4 {4
3
.
01 234567829 v:’
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5. A company has four categories of employees given by Assistants (4), Clerkcs (C), Managers (M) and an
Executive Officer (E). The company provide Rs.10,000, Rs.25,000, Rs.50,000, Rs.1,00,000 as salaries to
the people who work in the categories 4,C, M and E respectively. If A, A5, A3, A, and A; where
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.

Salaries (S) = {10000, 25000, 50000, 100000}
Employees (E) = {A4, A3, A3, Ay, As, Cq, Gy, C3, Cy, My, My, M3, E4 B}
(a) Order of Pairs
R = {(10000, 4,), (10000, 4,), (10000, 45), (10000, A,), (10000, 45), (25000, C,), (25000, C,),

(25000, C3), (25000, C,), (50000, M,)(50000, M,), (50000, M5), (100000, E;), (100000, E )}

(b) An arrow diagram
s

Exercise 1.3:

1. Letf={(x,y)|x, yE Nand y = 2x}bea 2.Let X = {3, 4, 6, 8}. Determine whether the
relation on N. Find the domain, codomain and realtion R = {(x, f(x))|x € X, f(x) = x% + 1}
range. Is this relation a function? is a function from X to N?
y=f(x)=2x B Given X = {3,4,6,8}
fH=201)=2 , Yy ={1234,.. )
f@=22)=4 A e % Finsa® # 1
f3)=23)=6 ={(x.f(x)/x€X, f(x) =x*+1)}
f(4)=2(14)=8 I y=f(x)=x%*+1

f(3)=32+1=10
fA) =42+1=17
Domain of f = {1,2,3,4, ...} f(6) =6 +1=37
Codomainof f = {1,2,3,4, ...} f(8)=82+1=65
Range of f = {2,4,6,8, ...}

From the arrow diagram of f, for each x € A there

f be arelationon N

R ={(3,10), (4,17),(6,37), (8,65)}

We note that each element is the domains of
exists only one y € B. X has a unique image in N.

Yes, f is a function. Yes, it is a function from X to N
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3. Given the function f: x - x? — 5x + 6, evaluate
OFf-1 ) f2a) (iii) f(2) (iv) f(x—-1)

f(x)=x2-5x+6
OFAGaY!
f(-1)=(-1)*-5(-1)+6
=14+5+6=12
(ii) f(2a)
f(2a) = (2a)? - 5(2a) + 6
=4a? - 10a+ 6
(iii) £(2)
F2)=22-52)+6
=4-10+6=0
V). r(x—1)
fx-1D)=x-1)?-5(x—-1+6
=x?—-2x+1-5x+5+6
=x2-7x+12

4. A graph representing the function f(x) is given in adjacent figure.
Itis clear that f(9) = 2
(i)Find the following values of the function
@ £(0) ®) (7) () F(2) (d) £(10)
(ii) for What valueof x is f(x) = 1
(iii) Describe the following (i)Domain (ii) Range
(iv) What is the image of 6 under f?

(i) f(x)=1=x=95
(iii) (a) Domain of f = {0,1,2,3,4,5,6,7,8,9,10} or
f={x/0<x<10,x € R}
(b) Range of f = {0,1,3,4,5,6,7,8,9} or
f={x/0<x<9x€R}
(iv) Theimage of 6under f =5

(i) From the figure, (a) f(0) =9 (b) f(7) =6 (o) f(2)=6 (d)f(10)=0

5. Letf(x) = 2x + 5.If x # 0 then find f(x+2;—f(2)

Given, f(x) =2x+5,x # 0
fx+2)=2(x+2)+5=2x+4+5=2x+9
f2)=22)+5=4+4+5=9
Then L&+D=f(2) _ 2x+9-9

X

2x

= O
X
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6. A function f is defined by f(x) = 2x — 3

@ find L22/D  (ii)find x such that £(x) = 0 (iii) find x sucht that £ (x) = x

(iv) find x such that f(x) = f(1 — x)

. fO)+f(1
(1)” )zf(J

f(0)=2(0)-3=-3

fM=21-3=-1
fO+F) _ -3-1_ 4

_Z=_2
2 2 2

(i) f(x) =0
2x—-3=0
2x =13
3
X==
#'4

(i) f(x) = x
2x —3=x
2x —x =3

G

(V) f(x)=f(1—-x)
2x—3=21-x)—3=2-2x-3=-2x-1
2x+2x=3-1
4x = 2
1

x ==
2

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.

Side of the square material = 24cm
Side of cutting equal = x cm
Square from the corners

Now, it is to be made an open box.
Side of the open box = 24 — 2x cm
Height = x cm

Volume of the open box V = [bh cubic units.

= (24 — 2x)(24 — 2x)(x)

= (24 - 2x)%(x)

= (576 —96x + 4x?)x

=4x3 — 96x2% + 576x

8. Afunction f is defined by f (x) = 3 — 2x.Find x
such that f(x?) = (f(x))2
Given, f(x) = 3 — 2x
To find x, f (x2) = (f(x))"
3—-2x2=(3-2x)%
3—2x?=9—12x + 4x2
4x2 +2x2—12x+6=0
6x2—12x+6=0
x2-2x+1=0

x-1)2=0
x—1=0
x=1

9. Aplaneis flying ata speed of 500 km per hour.
Express the distance d travelled by the plane
as function of time t in hours.

Given, speed (§ )= 500 km/hr

Speed — Dis.tance
Time
s=42
t
d =500t
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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. (i) Check if this relation is a function. (ii) Find @ and b (iii)
Find the height of a woman whose forehand length is 40cm (iv) Find the length of forehand of a woman
if her height is 53.3 inches.

Giveny =ax+ b

Relations and Functions Way to SuccessO

(i) Arrow diagram

X y

(iii) Length = 40cm, a = 0.9, b = 24.5

y=ax+b
W = (0.9)(40) + 245
> (0.9)(40)
A =60.5

The height of a woman whose forehand
length is 40 cm = 60.5 inches

(iv) Height = 53.3 inches

Each element in x is associated with a
unique elementin y

Yes, this relation is a function

(i) find a and b y=ax+b
From the table 53.3 = (0.9)x + 24.5
35a+ b =56 (1) 0O
45a + b = 65 ............. 2 o ‘
<3 &) o 09x =53.3-245
—10a =-9 =288
_ 9 _
o= = 09 — %
a = 0.9 substitute in (1) 32'
x =32cm

35(09)+ b =56
315+ b=56
b =56—-315=245
a=09andb = 24.5

The length of forehand of a women = 32 cm

Exercise 1.4:

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

o (ii) & (iv)

(=]

x X . f >
ol—+ r 5 P,

Using vertical line test,
the curve does not
represent a function as
the vertical line meets
the curve in two points
Pand Q

The curve represent a
function as the vertical
line meets the curve in
at most one point.

The curve does not
represent a function as
the vertical line meets
the curve in three
points P, Q and R

The graph represent a

function as the vertical
line meets the line is at
most one point P
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2. Let f: A — B beafunction defined by f(x) = % —1, | 3. Represent the function

where 4 = {2,4,6,10,12}, B = {0,1,2,4,5,9}. f=11,2),(2,2),(3,2),(4,3),(5 4)}
Represent by (i) set of ordered pairs (ii) a table thmugl_‘{_ (1) an arrow diagram (ii) a table
(iii) an arrow diagram  (iv) a graph form (iii) a graph
Given, 4 = {2,4,6,10,12}, B = {0,1,2,4,5,9} f=1{(12),(2,2),(3.2),(43). 5.4}
_x_ i) an arrow diagram
Now f(x) = 3 1 (@) g
—_— 2 — —_—
Thus, f(2) =5-1=1-1=0 kﬁ
f@=2-1=2-1=1
L
f(6) = 2 h=a=d (ii) a table form
fA)=>-1=5-1=4 x |1]2]3]4]5
fA2)=2-1=6-1=5 fx)[2]2]2|3]4
2
(i) set of ordered pairs (iii) a graph
f = {(2,0), (411)1 (612)1 (10'4); (1215)} Y ) Scale
(ii) Table 5 ke e
X 2146|1012 + . 54
f(x) 01|24 5 3 )
Z [I.‘Z} [Z‘.:} {.3.1)
(iii) An arrow diagram c

0123 45%

B
Sx)
2 ¥ 4, Show that the function f: N — N defined by
4 7 2 f(x) = 2x — 1 is one-ane but not onto
?0 >" 4 The function f: N — N defined by f(x) =
12 AT i
9 fx=1,f(1)=2(1)—1 =1
) Ifx=2f2)=2(2)-1=3
(iv) Graph Ifx=3f(3)=2(3)-1=5
Scale Arrow diagram
x axis 1em = 2 units
Y A y axis 1 cm =1 unit - N
N F R
5 - (125) 1 ——Y?L; \
2+—3 |
4 * (10,4) i *H_F
3 - |
\./’l \\:_/-';

. * 6.2 Then f is a function from N to N and for
1 c@1) different elements in N, there are different
2.0 & images in N. Hence f one-one function.

0 2 468 10 12 *» But the even numbers in the co-domain do

not have any pre-images of the domain.
Hence f is not onto, So f is one-one but not
onto function.
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5.

Show that the function f: N — N defined by
f(m) = m? + m + 3 is one - one function

The function f: N — N defined by
fm)=m?+m+3
m=1f(1D)=1)?+1+3=1+1+3=5
m=2f2)=(2)*+2+3=4+2+3=9
m=3,f3)=3)>+3+3=9+3+3=15
m=4f4)=04)?+4+3=16+4+3=23
Since different elements of N have different

images in the codomain the function of f is one-
one function.

6. LetA=1{1,23,4}andB=N.Letf:A—> B
be defined by f(x) = x then,
(i) find the range of f (ii) identify the type of
function
Now A = {1,2,34},B ={1,2,3,..}
Given f:A - B and f(x) = x3
fll)=1"= 1.f(3) =3 =27
f(2)=2=8, f4) =4°> =64
(i) Range of f = {1,8,27,64}
(ii) Since distinct elements in A are mapped
into distinct images in B, it is a one-one
function. 2 € B is not the image of any
element of A. So, it is Into function.

2

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

(@) f:R —» Rdefinedby f(x) =2x+1
fx)=2x+1
f(0)=200+1=1
f=21)+1=3
f(2)=212)+1=5
f-D=2(-1)+1=-1
f(-2)=2(-2)+1=-3
f(-3)=2(-3)+1=-5
Range of f = {1,3,5, -1, -3, -5}

A B
If/(_)x\\—"g%’lx\
f 1—\.\—\4_3\
[ 2 - s

1

\—2 = -3
S

e Iy

As distinct elements of A have distinct images
in B and every elements in B has a pre-image
in A. The function is bijective.

(ii) f: R > R defined by f(x) = 3 — 4x?

f(x) =3 —4x?
f(0) =3 -4(0)* =3
f)=3-41)*=-1
f(2) =3-4(2)? =-13
f(-1)=3-4(1)*=-1

A B

[ 013\

1 +_1 ||
2

713
Aencd

'\(}jf
Thus two distinct elements 1 and —1 in A
have same image —1 in B. Hence f is not a
one-one function. But every elements in B
has a pre-image in A. Hence f is a onto
function.

Therefore f is a not one-one but onto.

Hence f is not bijective.

8. LetA ={-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.
Given A = {-1,1}and B = {0,2}
Then f: A — B defined by
f(x) = ax + b is an onto function.

A B
f

[Range of f = co-domain]

Thatis, f(-1) =0

f)=2
Now —d+b=0....... (1

+bh=2 ., (2)
(D+(2) 2b =2

b=1

Substitute b = 1in (2)
a+1=2
a=2-1=1

Thus,a=1andb =1
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x+2 ifx>1
9. Ifthe function f isdefined by f(x) =1 2 if —1<x <1 find the values of
x—1 if-3<x<-1
®ra@) @)ro) (iif) £(-1.5) (v) f(2) + f(-2)
x+2 ifx>1 where x = 2,3,4
flx)=4 2 if—1<x<1 wherex=0
x—1 if —3<x< -1 wherex =-2
M rf3) (i) £(0)
When x = 3, Whenx =0
Flx)=x+2 fx)=2
f(3)=3+2=5 fO)=2
(iif) £(—1.5) (v) f(2) + f(-2)
When i & Whenx=2,f(x) =x+2
f(2Q)=2+2=4
fG)=x-1 Whenx = -2, f(x) =x-1
f(-1.5)=-15-1 f(=)=-2-1=-3
=-25 f@Q+f(-2)=4+(-3)=1

6x+1 Iif—-5<x<2
10. A function f: [-5,9] — R is defined as follows: f(x) = {5x2 -1 if2<x<6
3x—4 if6<x<9

Find (i) £(—3) + £(2) (ii) £(7) — f(1) (iii) 2/(4) + f(8) (iv) LERL©

f@)+f(-2)
6x+1 if—-5<x<2

; Wherex = -5,—-4,-3,-2,-1,0,1
flx)=45x2 -1 if2<x<6 : Where x = 2,3,4,5

3x—4 if6<x<9 ; Where x = 6,7,8,9
M f(=3)+1) i) fM-fQ)
When x = -3 Whenx =7
f(x)=6x+1 flx)=3x—-4
f(-3)=6(-3)+1=-18+1=-17 f(7)=3(7)—-4=21-4=17
Whenx =2 Whenx =1
flx) =5x* -1 fx)=6x+1

F(@)=5(2)2 —1=20—1=19
f(-3)+f(2)=-17+19=2

f=6)+1=6+1=7
ff(D-fD)=17-7=10

(i) 2f () + £(8) (iv) LE2LE
When x = 4, F8)+5(-2)
flx)=5x2 -1 Whenx =-2, f(x) =6x+1
F(4) =5(4)?2 -1 f(=2)=6(-2)+1
—80—-1 =-12+1=-11
7 When x = 6, f(x) = 3x — 4
Whenx =8, f(x)=3x-—4 f(ﬁ)iiéﬁ);iu
8)=3(8)—-4 e
f()_2i24_20 Whenx =4, f(x) =5x%?—-1
7 __ f(4) =5(4)2-1=80-1=79
2f(4) + f(8) =2(79) + 20 ENEE  DfaEa
=156+ F@+F(-2) | 79+(-1D)
=178 _-22-14 _ -36 _ 9
~ 79-11 68 17
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11. The distance $ an object travels under the influence of gravity in the time ¢ seconds is givenby S(t) =
%gt2 + at + b where, (g is the acceleration due to gravity), a, b are constants. Check if the function
S(t) is one-one.

Given S(t) = %gtz +at+b (a,b constants)
Now take t = 1,2,3, ... seconds
t=1, S(1) =§g(1)2 +a(1)+b

= ;lg +a+b

t=2, S(2) = ig(zf +a(2)+b

=2g9+2a+b

t=3, S(3) = %g(s)2 +a(3)+b
=45g+3a+b

Since distinct elements of A have distinct image in B. Yes, it is an one-one function.

12. The function 't’ which maps temperature in Celsius (C) into temperature in Fahrenheit (F) is defined

by £(C) = F where F = 2C + 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 Fahrenheit value

The function t is defined by, t(C) = F, where F = %C + 32

(i) t(0) = %(0) +32 =32°F (v) we know that

° t(C)zFWhereF=§C+32

(ii) t(28) = -(28) + 32 2
t(F) = C where C =§F + 32

=9(5.6) +32 If the temperatures are same then two 't’s
=504+ 32 in the formula should represent the same
temperature. So then we multiply each
= 82.4°F ide by (—2)
9 s y 4
(iii) t(—10) :§(—10)+32 " =§t+32°
=-18+ 32 t—§t=32°
= 14°F

Multiply each side by (— 5)
(iv) when t(C) = 212 -

2C4+32 =212 —%(t—%t):BE“x(—%)
5

9
—2t 42t = —40°
9 4 4

=C=212-32=180

5 -5t:9r — —40°
= 180x5 —100°C i
9 —=—40°
4
t =—40°
wtsteam100@gmail.com -13- WWW.waytosuccess.org

Scanned by CamScanner



10™ Maths

Relations and Functions

Way to Successé

Exercise 1.5

1. Using the functions f and g given below, find f - g and g o f. Checkwhether fo g =g f

@O fx) =x-6,gx) =x*
feg=fegkx)

= f(g(x))

=f(x*)

= x2 —
gof(x) =g(f(x)

=g(x—-6)

= (26— eamurenmanl)
From (1)and (2)feg#gef

(i) f(x) = Jz_c ,g(0) =2x2 -1
fog(x)=f(g(x))

= f(2x? - 1)
= — w1
gof@=g(f) =g (%)
=2 (%)2 1= 1 (@)

From (1) and (2) Weseethatf o g # gef

(iil) f(x) = 5%, g(x) =3 - x
fogx)=f(g()
=fB-x)

_ 3-x+6 _ 9-x

= (1)
gofx)=g(f)
xX+6
=9 ()

x+6 9-x—6 3-x
=3- (— == ==

3) 3 3

From (1) and (2) we getthat, feg# go f

iV fx)=3+xgx)=x—-4
fegx) =f(g(x)
=f(x—-4)
=3+x—-4
gefx) =g(f(x)
=g@3+x)
=3+x-4
ST DN ¢) |
From (1) and (2) we getthat, fog=gof

WMf)=4x*-1,gx)=1+x
feg) = f(gx))
=f(1+x)
=4(1+x)%-1
=4+8x+4x? -1
=4x?2+8x+3

gef(x)=g(f(x))

=g(4x*-1)
=1+4x2-1
e (2)

From (1) and (2) Weseethat feg #go f

2.Find the value of k, suchthat fe g =g f

Dfx)=3x+2,9(x) =6x—k
feoglx) =f(g(x)
= f(6x — k)
=3(6x—k)+2=18x -3k +2

geof(x)=g(fx)

=g(3x+2)
=6(3x+2)—k=18x+12 -k
Given that, fog=gof

18x —3k+2=18x+12-k
18x —18x —3k+k=12-2
-2k =10
k=-5

(M fx)=2x—-k gx)=4x+5
feg() =f(g(x)
=f(4x +5)
=2(4x+5)—-k=8x+10—-k
gef(x) =g(f(x))
=9(2x — k)
=42x—-k)+5=8x—-4k+5
Giventhat feg=gof
8x+10—k=8x—4k+5
8x—8x—k+4k=5-10
3k =-5
5
k=-3
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3. Iff(x) = 2x — 1,g(x) = =2, show that
feg=g°f
Givenj"(x):2x—1,9(3;:):"(7'4'1
feg) =f(g(x)
=f(5)=2(5)-1

= & o B e (D
g°f(x)=g(f)
S0~ 1y = P e @)

2 2

From (1)and (2),feg=g-°f

4. DIff(x) = x* - 1,g(x) = x — 2 find a, if
gefla)=1
Given f(x) =x*?-1,g(x) =x -2
gof(x)=g(fx)
=glx® = 1)=x2=1-2 = =3
Givenge f(a) =1
Hencea? -3 =1

at=1+3
a’? =4
a=4%2

(i) Find k,if f(k) = 2k — 1and f o f(k) = 5
fefk) = f(fk)
=f(2k—-1)
=22k—-1)-1=4k-2-1=4k-3
Butfef(k)=5

4k-3=5
4k=5+3=8
k=2=2

4

5. LetA,B,C < N and a function f: A —» B be
defined by f(x) = 2x+ 1and g: B — Cbe
defined by g(x) = x%.Find the range of f o g
andgo f
f:A— Bbedefinedby f(x) =2x+1

g:B - C bedefined by g(x) = x?and A,B,C S N
fog(x)=f(g(x) =f(x*) =2x* +1
Rangeof fo g = {y/y = 2x%? + 1,x € N}
g f() =g(f(x)) = g(2x + 1) = (2x + 1)?
Rangeofge f = {y/y = (2x + 1)%,x € N}

6.Let f(x) = x* — 1.Find

@fef
feof()=f(fx)
=f(x*-1)
=x?-1)2%-1
=x*-2x2+1-1
_x4 _2x2
(@) fefef
fofof@=£(f(r®))
=f(f(x* - 1))

=f((x*-1)*-1)

= f(x*—2x2+1-1)
= f(x* — 2x?)

— bl e |

7. If f:R - R and g: R — R are defined by
f(x) = x5 and g(x) = x* then checkif f, g
are one-one and f - g is one-one?

f:R = R defined by f(x) = x°
fof(x)=f(f)

= f(x%)

— (XS)S — x25
fef=1*=1
fof@=@%»
fof@=03)%»
Since each elements in f have distinct
images, f is one-one

g: R - R defined by g(x) = x*
geg(x)=g(g(x) = g(x*
= (x*)* = x16
geg-1D)=(-D"*=1
gegM)=M*=1
geg9(2)=@2)"

Thus two distinct elements —1 and 1 have
same images. Hence g is not one-one

feg() =f(g)=fx"
— (x4)5 o x20
feg(l)=(1)*°=1
feg(-1)=(-1D* =1
Thus two distinct elements —1 and 1 have
same images. Hence f o g is not one-one
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8. Consider the functions f(x), g(x), h(x) as given below, show that (f c g) o h = f o (g < h) in each case.

@ f(x) =x—-1,9(x) =3x+1and h(x) = x?
fogx) =f(g()
= f(g(x))
=f(3x+1)
=3x+1-1=3x
Then (f © g) o h(x) = (f ° g)(h(x))
= (fog)(x*)

(g ) (x) = g(h(x))
=g(x?*)
=3x2+1
So, fo(geh)x=f(3x%+1)
=3x?+1-1
= 3% (2)
From (1) and (2),(feg)eh=f°(g°h)

() f(x) = x% g(x) =2xand h(x) = x + 4
feg) =f(gk)
= f(2x)
= (2x)° =dx®
Then (f © g) o h(x) = (f ° g)(h(x))
=(feg)x+4)
=4(x +4)*?
=4(x*+8x + 16)
=4x2+32x+64......... (D
(g o h)x = g(h(x)
=glx+4)=2(x+4)=2x+8
So,fe(goh)x =f(2x +8)
= (2x + 8)?
= 4x2 4 32X + 64 oo )
From (1) and (2) (feg)eh=fe<(g°h)

(iii) f(x) =x—4,g(x) =x*and h(x) =3x -5

fegkx)=rf(gkx)

=f(x}) =x2—4
Then (f e g) e h(x) = f o g(h(x))
=fog(3x—-5)
=Bx-57?-4

= 9x2 —30x + 25 — 4
=9x2 — 30x + 21......(1)

(g °h)x = g(h(x))
=g(3x —-5)=(3x - 5)?
=3x2 — 30x + 25
feo(geh)(x)=f(9x% - 30x + 25)
=9x2 —30x + 25 — 4
=9x? —30x + 21
From (1) and (2), (feg)och=fo(goh)

9. Letf ={(-1,3),(0,-1),(2,—9)} bealinear
function from Z into Z. Find f(x).
Let f = {(-1,3),(0,—1),(2,—9)} be a linear
function from f to Z
f(x) = mx + ¢ can be written

f={(x,mx+c)/ xe€Z}

f(-1)=3
=MHE = FnanmneanaCl)
f(0)=-1
L=, P
Substitute € = —1in (1)
-m+c=3
—=m~= =13
m=-1-3=-4
Sf(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(aty +
bt;) = aC(t,) + bC(t,), where a, b are
constants. Show that the circuit C(¢) = 3t is
linear.

C(ty =t

C(t;) =2t wheret =t; + t,

C(t) =C(t; +t;) = C(ty) + C(t2)
t+2t =3t

~ C(t) = 3tislinear
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Exercise 1.6

1.

Ifn(AxB) =6and A = {1,3} thenn(B) is

M1 (2)2 (3)3 (4)6
n(AxB) =6,n(4)=2
n(A x B) = n(A4) x n(B)

n(B) = n:;:f) = g =3
2. A={a,b,q},B=1{23},C={p,q,r s}thenn[(AUC) X B]is
(ns (2) 20 (3)12 (4) 16
| AuC ={a,b,q}U{p,qrs}={abpqrs}
n(AucC)==6
n(B) =2
n[(AUC)XxB]l=n(AUuC)xn(B) =6x2=12
3. IfA=1{1,2},B={1,2,3,4},C = {5,6} and D = {5,6,7,8} then the state which of the following statement
is trure
(1)(AxC)c (BxD) @2)YBxD)c (Ax(O)
(3) (AxB) c (AX D) (4) (D x A) c (B x A)
AxC =112} x{56}=4(15),(16),(25),(26)}
B x D = {1,2,3,4} x {5,6,7,8}
= {(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)}
AxB={12}x{1,2,3,4}
={(1,1),(1,2),(1,3),(1,4), (2,1}, 2.2), (2,3), (24})
BRI =L Sl 7 )
={(1,5),(1,6),(1,7),(1,8), (2,5), (2,6), (2,7), (2,8)}
We observe that the Cartesian products(4 x €) c (B X D) is true
4. Ifthere are 1024 relations from a set A = {1,2,3,4,5} to a set B, then the number of element in B is
(D3 (2)2 (3)4 (4)8
Number of relations = 2™"
2mn = 1024
PR — 024
25n = 210
5n=10
n— % = 7
5. The range of the relations R = {(x, x?)|x is a prime number less than 13} is
(1){2,3,5,7} (2) {2,3,5.7,11) (3) {49,25,49,121} (4){1,4,9,25,49,121}
| Given, R = {(x,x?)|x is a prime number less than 13}
flx) = x?
f(2)=2>=4
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f3)=3"=9
o) =50=75
f(H=7=49

Fliny=11" =171
Range of R = {4,9,25,49,121}

6. Ifthe 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)

Given, (a + 2,4) = (5, 2a+ b)
Nowa+2=5

a—h _—Z2—4d
Then,2a + b =4
23)+b=4

6+b=14

b=4—-6=-2

ta b= (3 =2)

7. Letn(A) = mand n(B) = n then the total number of non-empty relations that can be defined from A
toBis

(1) m™ (2)r> 3)z2m -1 (4) 2mn
8. 1f{(a,8), (6, b)} represents an identity function, then the value of a and b respectively.
(1) (8,6) (2) (88) (3) (68) (4) (6,6)
& " fx)=x,x€A
Sk b “\
(\ 6 H s c@bh)=@86)
Nt N

9. Letd ={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)}isa

(1) Many-one function (2) Identity function
(3) One-to-one function (4) Into function
A B Distinct elements of A have distinct images in B. It is one -to- one function
ks i
] 8
9
NG
10

10. If f(x) = 2x? and g(x) = i, then fogis

3 2 2 1
OF= OFs OF OFS
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10 tow) =1 (2) =2 ~2(2) - ‘

9x2) T ogx2

11. If f: A - B is a bijective function and if n(B) = 7, then n(4) is equal to
Q7 (2) 49 31 (4) 14
‘ If f is bijective if f is both a one-one and an onto function. n(4) = 7 ‘

12. Let f and g be two functions given by
f — {(011)1 (210)1 (3! _4)1 (412); (5;7)}
g =1{(0,2), (1,0), (2,4), (—4,2), (7,0)} then the range of f = g is

(1) {0,2,3,4,5} (2) {-4,1,0,2,7} (3) {1,2,3,4,5} (4){0,1,2}
x| f(x)| x | gx)
0 1 0 2
21 0 1 0
3| -4 | 2 4
4| 2 |-4| 2
5 7 7

0
@) fog(x) =f(g) =Fflg@®)=Ff@2)=0
(i) fe g(x) = f(g(x) = f(9(1) = F(0) =2
(i) fo g(x) = f(g() = f(g(D)) = f(4) = 2
(iv) fog®) =f(g(x) =flg(-D)=f(@) =0
W feg®=f(9)=f(gM)=F(0)=1
Range of f o g = {0,1,2}

13. Let f(x) = V1 + x? then

D fey)=fx)-f) @) =2f).f»
B)Yfy) = f(0.f() (4) None of these
Putx =1,y =-1
fla)=1 %2

fR)=f)=Vv1i+1Z2=+2
fO)=f-D={1+(-1)2=+V2
xy=1)(-1)=-1

Fe) =f(-1) =1+ (-1 =42
fxy) < fx).f()

14. If g = {(1,1),(2,3), (3,5), (4,7)} is a function given by g(x) = ax + p then the values of @ and £ are
(1) (-1.2) (2)(2-1) 3)(-1,-2) (4) (1.2)
| f={(x,ax +B)/x € R}
Ifix =i il =1l
Thatisie + p = 1= @))
Hr=71(r)=1
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Thatis2a+ g =3......
From (1) and (2)
a+pf=1
2a+ =3
a =2
Substitute @ = 2 in (1)
a+f=1
2+p=1
B=1—2=-1
(a,p) =(2,-1)

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

(1)linear (2) cubic

(3) reciprocal

(4) quadratic

= 6x?+2
Hence it is quadratic

f=@x+1)P-@x-1)°
=(x¥+3x243x+1) - (x3-3x2+3x—-1)
=x3+3x2+3x+1—-x*+3x2-3x+1

wtsteam100@gmail.com

-20 -

WWW’.\V&YIUSUCCE §s.org

Scanned by CamScanner



