Chapter 2: Functions

EXERCISE 2.1 [PAGES 30 - 31

Exercise 2.1 | Q 1.1 | Page 30

Check if the following relation is function.

Yes
Reason:
Every element of set A has been assigned a unique elementin setB.

Exercise 2.1 | Q 1.2 | Page 31
Check if the following relation is function.

No.
Reason:
An elementof set A has been assigned more than one elementfrom set B.

Exercise 2.1 | Q 1.3 | Page 31
Check if the following relation is function.



SOLUTION

No.
Reason:
Not every elementof set A has been assigned an image from set B.

Exercise 2.1 | Q 2.1 | Page 31

Which sets of ordered pairs represent functions from
A={1,234} to B ={-1,0,1,2,3}? Justify

{(1,0), 3.3). (2.-1), (4.1), (2,2)}

{@, 0), (3, 3), (2,-1), (4, 1), (2, 2)} does notrepresent a function.

Reason:

(2,-1) and (2, 2) show that element2€ A has been assigned two images — 1 and 2 from
set B.

Exercise 2.1 | Q 2.2 | Page 31

Which sets of ordered pairs represent functions from
A ={1,23,4} to B = {-1,0,1,2,3}? Justify

{(1.2), 2,-1), (3,1), (4.3)}

SOLUTION

{@, 2), (2,-1), (3, 1), (4, 3)} represents a function. Reason:
Every element of set A has a unique image in set B.

Exercise 2.1 | Q 2.3 | Page 31

Which set of ordered pair represent function from
A ={1,23,4}to B = {-1,0,1,2,3}? Justify.

{1.3), 4.1), (2.2)}

{@, 3), (4, 1), (2, 2)} does not represent a function.
Reason:
3€ A does nothave an image in set B.

Exercise 2.1 | Q 2.4 | Page 31



Which set of ordered pair represent function from
A ={1,23,4}to B = {-1,0,1,2,3}? Justify
{1.1), 2,1), (3.1), (4,1)}

SOLUTION

{@, 1), (2,1), (3, 1), (4, 1)} represents a function Reason:
Every element of set A has been assigned a unique image in set B.

Exercise 2.1 | Q 3.1 | Page 31
If f(m) = m2-3m + 1, find f(0)
SOLUTION

f(m) =m2-3m +1
f(0)=02-30) +1=1

Exercise 2.1 | Q 3.2 | Page 31
If f(m) = m2 = 3m + 1, find f(-3)

SOLUTION
f(=3) = (-3)2 = 3(=3) + 1
=9+9+1=19

Exercise 2.1 | Q 3.3 | Page 31
1
If f(m) = m? - 3m + 1, find f(a)

Exercise 2.1 | Q 3.4 | Page 31
If f(m) =m? -3m +1, find f(x + 1)

fx+1)=(x+12-3(x+1)+1
=x2+2x+1-3x-3+1
=x2-x-1

Exercise 2.1 | Q 3.5 | Page 31
If f(m) =m2 - 3m + 1, find f(—x)



SOLUTION
fE)=(=%)?-3(9 +1

=x2+3x+1
Exercise 2.1 | Q 4.1 | Page 31

Find x, if g(x) = 0 where
br — 6
7

SOLUTION

hr —6
T

alx) =

gix) =

Exercise 2.1 | 4.2 | Page 31

Find x, if g(x) = 0 where
18 — 22

g (x) = -

SOLUTION

18 — 222

glx) = -

gx)=0
18 — 2z°

~18-2%* =0



18
axt=__2=9
2
LX =13
Exercise 2.1 | Q 4.3 | Page 31
Find x, if g(x) = 0 where
g(x) = 6x2+ x -2

g(x) = 6x% + x =2

9(x) =0

LB6X2+x—-2=0

2 6x2+4x-3x-2=0

2 2X(Bx+2)-1(3x+2)=0

~(2x—=1)(Bx+2)=0

~2Xx=1=00r3x+2=0
1 2

SN = —Drxz—g

Exercise 2.1 | Q 5| Page 31
Find x, if f(x) = g(x) where
f(x) =x*+ 2x2, g (X) = 11x2
SOLUTION

f(x) = x*+ 2x2, g(x) = 11x?
f(x) =g(x)

o XA+ 2x2% = 11x2

W x4=9x%2=0

2 X2 (x2-9)=0
~x=00rx2-9=0
~x=0o0rx?=9
~X=0o0rx=1%3

Exercise 2.1 | Q 6 | Page 31
If (x) ={x? + 3, x<2, 5x+ 7, x>2 , then find
f(3)



f(2)

f(0)

SOLUTION

X2+ 3, x<2, 5x+ 7, x>2
i.f(3)=5(3)+7=15+7=22
i.f(2)=22+3=4+3=7

iii. f(0)=0%2+3 =3

Exercise 2.1 | Q 7| Page 31
If f(x) ={ 4x -2,

X< -35,

-3<Xx<3,

X2,

x =23 then find f(-4), f(-=3),f(1), f(5)
SOLUTION

f(x) =4x — 2,
X< -35,
-3<X<3,
X2,

X 23

i.f—4)=4(-4)-2=-16-2=-18
i.f(-3)=4(-3)-2=-12-2=-14

ii. f(1) =5

iv. f(5) = 5%2=25

Exercise 2.1 | Q 8.1 | Page 31

If f(x) =3x +5, g(x)=6x-1, then find (f+g) (x)

f(x)=3x+5,g(x)=6x-1

(f+9)x= f(x) + g(x)

=3X+5+6x-1=9x+4

Exercise 2.1 | Q 8.2 | Page 31

If f(x)=3x+5, g(x)=6x—1,thenfind(f —9g) (2)
(f-9)2)=f2)-9(



=[3(2) +5]-[6(2) - 1]

=6+5-12+1=0

Exercise 2.1 | Q 8.3 | Page 31

If f(x)=3x+5, g(x)=6x-1,thenfind(f g) (3)

SOLUTION
(f9)@)=13)g@®)
=[33) +3][6(3)-1]
= (14) (17) =238

Exercise 2.1 | Q 8.4 | Page 31

If f(x) = 3x + 5, g(x) = 6x — 1, then find (i) (z)and its domain
g

f\_ flz) 3z+5 1
(913200

1
Domain = R - {—}
6

Exercise 2.1 | Q 9.1 | Page 31

If f(x) =2x?+ 3, g(x)=5x -2, thenfindf-g
SOLUTION

f(x) =2x2+ 3, g(x) = 5x -2

(fog) (x) = f(g(x)) = f(5x - 2)
=2(5x—2)2+3

=2(25%x2—20x+4)+ 3

=50x2—40x +8 + 3

=50x%2—-40x + 11

Exercise 2.1 | Q 9.2 | Page 31

If f(x) =2x2+ 3, g(x) =5x — 2, then find g of

SOLUTION
(g of) () = g(f () = g(2x? +3)



= 5(2x2+ 3)— 2
=10x2+15-2

=10x%>+ 13

(gof) (x) = g(f (x)) = g(2x* + 3)
=5(2x2+3) -2
=10x2+15-2

=10x2+ 13

Exercise 2.1 | Q 9.3 | Page 31
If f(x) = 2x2+ 3, g(X) = 5x — 2, then find fof
SOLUTION

(fof) (x) = f(f(x)) = f(2x? + 3)
=2(2x?+ 3)?+ 3

=2 (4x*+12x2+9)+ 3

= 8x4+24x°+ 18 + 3

= 8x*+24x°% + 21

Exercise 2.1 | Q 9.4 | Page 31
If f(x) = 2x?+ 3, g(x) = 5x — 2, then find gog
(9og) (x) =g (9 (x)) =g (5x - 2)
=5(5x—2)-2

=25x—-10-2

=25x—-12

Miscellaneous Exercise 2 | Q 1.1 | Page 32

Which of the following relations are functions? If itis a function determine its domain
andrange.

{2, 1), 4, 2), (6, 3), (8, 4), (10, 5), (12, 6), (14, 7)}

{2, 1), 4, 2), (6, 3), (8, 4), (10, 5) (12, 6), (14, 7)}



(Dormanm (Codomain)

Every element of set A has been assigned a unique elementin setB.

~ Given relation is a function.
Domain={2, 4, 6, 8, 10, 12, 14},
Range={1, 2,3,4,5, 6, 7}

Miscellaneous Exercise 2 | Q 1.2 | Page 32

Which of the following relations are functions? If it is a function determine its domain
andrange.

{(0,0), (1, 1), (1, -1), (4, 2), (4, -2), (9, 3), (9, -3), (16, 4), (16, -4)}

SOLUTION

{(0, O)! (1’ 1)1 (1! _1)’ (4! 2)’ (41 _2)! (9! 3)! (9’ _3)| (161 4); (16; _4)}

+ (1, 1), (1, -1) € the relation

~ Given relation is not a function. Asthe element 1 of the domain has not been
assigned a unique element of co-domain.

Miscellaneous Exercise 2 | Q 1.3 | Page 32
Which of the following relations are functions? If it is a function determine its domain
andrange.

{1, 1), G 1), 6 2)}

SOLUTION
{1, 1), 3 1), (5, 2)}

| Domann ) (Codomam )

Every element of set A has been assigned a unique elementin setB.

~ Given relation is a function.
Domain ={1, 3,5}, Range={1, 2}

Miscellaneous Exercise 2 | Q 2 | Page 32



T
3— + 2,
A function f:R—R definedby f(x)= 9 XeR. Show thatf is one-one and onto.
Hence find f~*

: 3xr
f: R =R defined by f(x) = = +2

First we have to prove that f is one-one function forthatwe have to prove if f(x1) = f(x2)
then x1 = x2

3
Here f(x) = 5 + 2

Let f(x1) = f(x2)

3 310
- —|—2=?—|—2
_Sml_Bmg

5 5
.'.K«IZXE

~ fisaone-one function. Now, we have to prove that f is an onto function.Lety € R be
such thaty = f(x)

_ _3:1: .
‘y‘—?‘FZ
_3:,1:
5

5(y —2)
-3

Ly -2

R

ITI

5(y —2)
~ foranyy € co-domain R, there exist an elementx = 3 domain R such that
fx) =y

~ fis anontofunction.

~ fis one-one onto function.



-~ flexists

5(y—2)
3
5(x — 2)
3

Miscellaneous Exercise 2 | Q 3 | Page 32

A function fis defined as follows

f(x) =4x + 5,for-4 <x <0.

Find the values of f(-1), f(-2), f(0), if they exist.

f(x) =4x +5,-4<x<0
f(-1)=4(-1)+5=-4+5=1
f—2)=4(-2)+5=-8+5=-3

X =0 ¢ domain of f

) =

1) =

=~ f(0) does not exist.

Miscellaneous Exercise 2 |Q 4 | Page 32
A function fis defined as follows: f(x) = 5 — x for 0 < x £4 Find the value of x such that
f(x) =3

SOLUTION

f(x) =5 -x

f(x) =3

~5-x=3

~X=5-3=2

Miscellaneous Exercise 2 | Q 5 | Page 32
If f(x) = 3x2-5x + 7 find f(x — 1).
SOLUTION

f(x) =3x? —5x+ 7

W f(x=1)=3(x—-1)2-5xx-1)+7
=3(x?-2x + 1) -5(x -1) + 7
=3x2-6x+3-5x+5+7

=3x?-11x + 15



Miscellaneous Exercise 2 | Q 6 | Page 32
If f(x) = 3x + aandf(1) = 7 find a and f(4).
SOLUTION

fx)=3x +a

f1)=7

~3(1)+a=7

~a=7-3=4

~f(x)=3x+4
~f(4)=3(4)+4=12+4=16

Miscellaneous Exercise 2 | Q 7 | Page 32
If f(x) = ax? + bx + 2 and f(1) = 3, f(4) = 42. finda and b.

SOLUTION

f(x) =ax® + bx + 2
f(1)=3
~a(l)’+b(l)+2=3
~a+b=1..()

- f(4) = 42

s a(4)2 + bd) + 2 = 42
~ 16a+ 4b =40

Dividing by 4, we get
4a+b=10...(ii)
Solving (i) and (ii), we get

a=3,b=-2

Miscellaneous Exercise 2 | 8 | Page 32
2xr —1 2

) = — 7 £ —
2r — 2 2

Verify whether (fof) (x) = x



SOLUTION

(fof) (x) = f{f(x))

2r — 1
:f(fr.r:—2)

2r—1
_ 25:—2 —1
2r—1
55:—2 —2
dr —2 — 5z + 2 —T
= — = T
10z — 5 — 10x + 4 —1
Miscellaneous Exercise 2 | Q 9 | Page 32
x+ 3 3+ dx
If f(x) = ,glx) = then verify that (fog) (x) = x.
4r — 5 4r — 1
SOLUTION
x+3 3+ 5z
'I: = . =
X 4x — 5 9bd dr — 1

(fog)(x) = f(g(x))

_¢ 3+ br
dr — 1

345z

(45%) -5

~ 3+5r+12x — 3 _17:1*:_
T 12420z —20z+5 17 ©




