(z€+3y)

T
urth term in the expansion of (2x—4y)"?

;;ﬁqcim:_ofdw fo
(ax+ 2y)*. Find a.

2 1]
—_
5. What is the constant term in the expansion of [x = )

]

5 sing the first three terms of its
W of [(}.99} using
6. Find an approximation

expansion.
= _3"is divisible by 4.

7. For every positive integer 1, prove that 7

8. Prove that (1+x)" 2(1+nx), for all natural number n where x>—1

|
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function as a rule of correspondence,
domain, co-domain and range of a function,
one to one and onto functions.
Know linear, quadratic and square root functions.
Define inverse functions and demcnstrale their domain and range with
examples.
Sketch graphs of
linear functions (e.g. y=ax+h),
non-linear functions (e.g. y = 2°).
Sketch the graph of the function y = xi' where n is
a + ve integer,
a —ve integer (x ),
a rational number for x>0.
Sketch graph of quadratic function of the form y = ax*+bx+¢, a#0), b, ¢
are integers.
Sketch graph using factors.
Predict funetions from their graphs(use the factor form to predict the equation
of a function of the type f (x) = ax® + hx + ¢ , if two points where the graph
crosses x-axis and third point on the curve, are given). :

Find the intersecting point graphically when intersection occurs between
a linear function and coordinate axes,

two linear functions,

a linear and a quadratic function.

Solve, graphically, appropriate problems from daily life.




: ¢ value of one quantity depends o,
_ I mady pmucglty such dependence of one quantity on amﬂ_l':n_th.Je

value of 0 u:?] s function. FOf example, one of the indicatorg o * -

mathematically 2 0T gmount of petrol in gallons in the the

hindicﬂmf shows that the distance travelled in kilnm"lsrs Is

decreasing 20 e, we opserve hat there are two variable quantities 5,

i this exampie: em. The variable quantities are the number of
o kilometers travelled. Thus, the L,
e umbers of gallon of petrol in the ti"::ce

in kilom i
ravelled I the temperature of air( Remember
p instant of tme, B —
throughout - noerature Of aif 1S 2 function A eupiinii 18.a symbol theg | |
eral, if a variable denoted |always represents the same, \
ociated in 2 definite way with 2  number, on the other hand,

aidtobea function of x. -A ss4rix 1z is a symbol that
: | may represents different

es Df y depend on 'yalues in the same problem
of x determines .
fy, theny isa

of instant ©
by y (say) is 3550
variable x, then 15 §
To be more specj_ﬁc:‘lf the valu

x in such a way that each value
d only one value 0

1
i

exacily one an
function of X"
Symbnlically, wewrite y=f (x). n
function of x or simply yis equal to f of x". In equation (1)

Which reads as“yisa
the, variable x is called the independent variable

called the dependent variable.
811 Function as a rule or correspondence
In this section, we give formal definition of a function.
A function from a set X to a set Y is a rule or correspondence
- element x in X a-unique element y in Y. Symbolically, we write it as
read as “f is a function from X to Y”.

The elements of X are called pre-images and the corre
g Y o called the images, If ye Y is an image of xe X under
write it 2s y= /(2). Equivalently, we say that y is the value of the functio
see (Figure 8.1). f ;

(or argumcnt]'wht:reas yis

hat assigns 0 gach
f K=Y and |

lgml',l'lls |

spondiﬂg e
the functions f,
nfa b i

L| I'Iit 3 I Functions and Grapls

[llustration: The fIOHDWin i
temperature. § 1% & function, which

a. 5 e - . s
Replacing x with 2 in g (x)

Figure (8.1)

relates the time of day to the

Time of day (P.M.) Temperature (in °C)
n

Figure (8.2)

Examplei: Let X={a,b,c}and ¥=(1,2,3}.State whether o the dicated b
A AR, [1l :3}- te no rales 1n a ; )l
the following figures are functions from X to¥ = e

Solution:

(1) The figure (a) does n
ot define a function, b
Egt)a set }14: l:ms not been assigned any element of ?’ R AR Y
e figure (b) does not define a functio :
n,
?g has been assigned two elements of Y. b
g{ )h The ﬁgl._lre, (c) does define a function, because every element of
2 fa§ !3een assigned a unique element of ¥. It may be noted that
efinition of _function does not require that each element of Y
should be an image of some element of X.

Example 2: Evaluating a function

Let g(x) =—x"+4x+l1.

Find each function value. 2.8 (2) b.g(r) c.g(x+2)
Solution:

— _y* +4x+1 yields the following.

g(2)=—(2) +4(2)+1="4 +8 +1=5
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For You Information m

b

| Allough s often used g

b. Replacing x with ¢ yields the following.
g(1) =—(r)2 +4(r)+1= -t +4t+1
c. Replacing x with x +2 yields the following.
g(x+2)=—(x+2) +4(x+2)+]

=—(2" +4x+ 4)+4x+8+1

convenient functionname and
xis often used as the ]
independent variable, other
fetiers'can'also be used. Foy j
ExXample, { (x) =x"— Ll
=—,¥2—¢I—4+4I+8+1 ff{f:;:l;z‘{f(‘i-)u—:tan‘;x +121 )
=—x'+5 '8(s) =5"7s +12 all define

| ;
{the same function.

8.1.2 Domain and Range of a Function . : 4
Let f:X - ¥be a function from a set X to a set Y. Then set X'is called domain ang
the set ¥ is called codomain of the function £ The set of all those elements of Y
which f is assuming is called range of the function f.

If the domain is not specified,then it is assumed to be the set of all real numbers,
If f is a function of X into ¥, the range is a subset of ¥ but need not be all of ¥. This

has been shown in (Figure 8.4).
( Did You Know ! : )

' Funetion Notation |
{¥= f(x):f is the name of the |
' function. =
[ vis the dependent variable. |
| xis the independent variable. |
| yis the value of the furiction atx|

Domain Figure (8.4) Range < codomain

8.13 One-to-one and onto Function

(a) A function f:X - Yis said to be one-to-one (or injective) if distinct
elements of X have distinct imagesin Y i.e. if x; and x> are distinct elements of X,
then f(x)# f(x,)inY. Equivalently, if f(x)= f( et x
Sometimes we write 1-1 function for one -to-one function, :

= Xa.

‘ h) A function f:x ¥ is said to be onto (or surjective) if each element
of Y is the image of some element in X ie. the range of f is the whole setY.

Not For Sale
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A function f which is both one — to — one and onto is called bijective function.
Consider the functions f and g as shown in [Figure (8.5) (i) and (ii)].

Figure (8.5) (if)

Figure (i) represents a function f which is one ~to — one but not onto (why?)
Figure (ii) represents a function g which is onto but not one-to-one (why?)
Example 3: - Show that the function f: [R— IR defined by f(x)=3-5x is both
one-to-one and onto i.e. bijective.

Solution: For any two elements x; and x,of X, we have
flx)=3-5x and f(x,)=3-5x,
If f(x)=f(x,).then3-5x =3-5x, = x =x,.
Thus f is one-to-one.
Now the range of f(x)=3-35xis the whole set [R so it is onto.
Hence f'is both one-to-one and onto i.e bijective.
Example4: Show that the function g : IR— IR defined by g(x)=2x"+1is
neither one-to-one nor onto.
Solution: The function g(x)=2x"+1is not one-to-one, because
8(=2)=2(-2)* +1=9=2(2)* +1=g(2), that is — 2 and 2 both have the same
image 9. '
Now the range of & (x) = 2x" +1is the set of real numbers greater than or equal to
I, thatis, Range g=[1,=) # IR, so g is not onto function. Thus g is neither
one-to-one nor onto.
8.14 Linear, Quadratic and Square Root Functions
We begin with the definition of:
(a) Linear Functions

A function fis a linear function if it can be written as f{x) = mx + b,

Where m and b are constants.

- Mathematics-XI =~ 235
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_ (1f m =0, the function is 8 constant function fix) = b ifm=1 and b= 0, the

function is the identity function f(x) = x)
For example,

. fx)=x+18()

{ . Thedomainofa linear function

- (b) Quadratic Functions

A quadratic function f 158

f(x)=af + bx+c, a#0 whered

For example, f(x)= 3¢ +4x+1,and g

The domain of quadratic function is the set of all real numbers.

(c) Square Root Function
A function of the form f(z) =z
i The domain of square root function

82 Inverse Function
Let f:x =Y beaone-
to-one and onto function.
* "Then for each element in
the domain of f, there is a
unique element in the
range of f and for each
element in the range of f,
there is a unigue element
in the domain of f. In this case the correspondence f -1,y - x is also a function,
which is called an inverse function of £, Thus the inverse function f* of fis
defined by

AR

=3y +4,h(x)=3x= g are linear functions.
is the set of all real numbers.

function that can be written in the form

b and c are real numbers.
(x)=5x" —x—Tare quadratic functions.

where x20, is called a square root function.
is the set of all non-negative real numbers. -

@]

“ Figure (8.6)

x=f7(y),Vye Yifand onlyif y= f(x),Vxe &

Remember /

i (i) Not every function has an |
\inverse "
(i) A function has an inverse |

Domain off*  |ifand onlyifitis 1-1 andontg

Range of /! S0
' Figure (8.7)

It is evident that (f~'y'=f. Thus
- - e fand £~/ are inverse: -
The above figure illustrates the concept of inverse functi 0; e G

Mathematics=XI" 236

Unit 8 | ;:unctin_lug'_-a'n._d.Grnptls :

pomain and Range of Inverse Functions

2.1
It is clear from the definition of inverse function
£~ that domain ' =range f and range §~' = domain f
gxample 5: If r:x — ¥ is given by
.-‘I-’ '—F___...-—-L—-...___‘}: : f.'
Gy o |

!

Figure (8.9)

Figm'c (8.8)

Find f~.
Saluiianl: Since [ is both one-to-one and onto, so it’s inverse exists, shown :
in the (Figure 8.9). We note that f ™ is also bijective.
Algebraic method for finding the inverse of a function
If the function f is given by a simple formula, then the inverse function f™'can
be found by an algebraic method which involves the following steps
Step-I Write y= f(x) -
Step-I1 Solve the equation in step-I for x in terms of Y.
gtep-lll In the resulting equation in step-1I, replace x by (). -
s;':’rl-l‘v’ Replace each  in the result of step-III by x to get f~'(%)
ep-V Check the answer by verifying that /'(f(x) )=x

Example 6: Let f = IR —IR be the function.. 3
defined by *f (x) = 2x 1, find £ ‘
Solution: We have flx)=2x-1

Step-l  Write flx)=2x-1=y 17
Step-II  Then 2x-1=y 5 i

y=fix)=2x -1
y=x

= =y+l> ;=J_2_

Mathematics-X1
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Step-IV. To

phs

Step-I1I. Replace * by F'(»)s0 that
& y+i
=
find f'(x),replace y by x, we have
s kA
f (x:l_- 2 2r=1+1 2x "
e

" Step-V. Verification: F2

b?

flx)=x*+x-1,

If f(x)=5,then find the values of x

L images —2.0,2,5 '
] e Fing LG+N=1)
h

(iii) Find f(x+1)

2x . _xt K =x2+1 1h
) s -2, 1 (2) =g D)= 25— ) = 41,

: 1 . f()-f(2)
determine '-f{ﬁ),g(-l).h(tt),k[i-) p L8

Find all real values of x such that f(x)=0.
i fx)=15x-3 f(x)=x =Bx+15

iy  f)=x-x f)=x-x"=5x"+3
Find the domain and range of the function f(x).
i fO)=52"+2x-1 fx)=Vx*-16

Find the inverse function of the following functions

X b
i fl)=2x-3 f{z}=—;-x-—5 f(x):-z—s— (1v)f(x):4+~ﬁ;

Hf':x}=xl-—2.find ffl(x) f-l(3]
If f(x) =;‘E‘%
Domain and range of ¢

Find i;Domain and range of f.

Unit 8 | Functions and Graphs

Graphical Representation of Functions

This section is devoted to the representation of functions by graph. The
f;ianpght ;]J: gu;‘;::“ 15 a pictorial representation of function that is fbrtal;ned by
Let fbe a function defined by y= f(x). The set of all points (x,y)such that
xis in the domain of f is called the graph of f and we say that the ;;uint (xpis
on the graph of f.To be more specific, if G denotes the graph of s, then k
G ={(x.y): y = f(x) Where xis in the domain of £} .
Equivalently, the graph of f is the graph of the equation y= f(x).
The graph of a function may be obtained by constructing a table of corresponding
values xof f. Each of these points may be plotted by placing a dot at appropriate
Jocation in the xy- plane. Then joining them together by means of a smooth curve
gives the required graph of the function.

8.3

8.3.1(a) Graphs of Linear Functions

We sketch the graph of linear functions of the form y = ax+b where a,b € IR anda=0.

Exampie 7: Sketch the graph of the function
flxy=2x+1, x{0,1,2,3 4}

Solution: For graph of this function, we assign

values to x from its domain and find the
corresponding values of y in the range of f
as shown in the table:

y=fix)=2x+1

s A L

| = g =l 00D

|1234567

Plotting the points (x,y) in Cartesian plane and ( Note
Joining them with curve, we get graph of the given

| x S0 1 [ 3 i. Figure 8.11
B 75 5 Bl o

function as shown in the (Figure 8.11). }__: is de;: ﬁthom the 1}’2}"‘;
Example 8:  Draw the graph of the function igure, that the grapn ot
Y=f(x)=2x+1,xe IR, }:g:ar function is a straight

Solution: The domain of the function is the set
of all real numbers IR. For the graph of y=f(x)=2x+1,we assign some values to

xfrom its domain and find corresponding values y in the range of fasshownin
the table:

Mathematics-X1- 239
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own in figure (8.1 ?}.
the line is infinite 10
the real numbers
near function

"The graph of th function is sh
‘As x can be any real number,
poth the directions representing all the
in the line. The domain and range of li
are the set of all real numbers.

b Graph of Non-linear functions
e In rhri,s section, we will sketch the graph of

non-linear functions, that is functions of the form
f(x)=#*,f(x) = x and 5O O1-

i b

corresponding values of x an

Example 9: Sketch the graph of the function .
=7 el
J"=f':‘r)"x (1-4:1! |_ ¢ (24)
_ Solution: In the following table some of the T
d y are given R T
R Sy

Figure 8,13

o o RS 1
The graph of the function f(x)=x" is shown in figure (8.13).The function f(x)=x
is called a squaring function. The graph of squaring function is called a parabola.
Its domain is the set of all real numbers and its range is the set of non-negative

real numbers.
=i =

inctions and Graphs

Unit 8IS
Example 10: Let f(x)= x*. Sketch the graph ff

solution: We construct a table of values for t 1
flx)= x* as follows: o jean |
3 H
/ ) i
N L) il
(2 27 . A ;
plotting the corresponding points and ”'L“i-'t'ij{'f EREXE b
joining them by a smooth .curve, we i : :
obtain the graph of the function in figure Figure 8.14
(8.14). The function f (x) = x’is called a 3]
; el

cubing function.
The domain and range of the cubing function a

re the set of
Example 11: Sketch the graph of the function f (x) = JID o
Solution: The given function fis a square root functi ‘ i i
some values of y corresponding to values of x. i T?ﬁ G e

y=f)=+x i

gix S |
ER 0 e 2 ‘ |

The graph the function is shown in F AT
figure 8.15. - - Y

8.3.2 Graph of the function of the form y=x"
: Sometimes we group tngelherdiffe.r;:nt

l'uncno_ns and write them in a single form while

obser‘\ung the definition and properties of the

functl.ons. For example, consider the power

function y = x" where m is any constant.

Now, if

Figure 8.15

(a i L gt ;
@ m=n i.e. a positive integer, we have another function of the form y=x"

b ). oy :
(b) m=-ni.e. a negative integer, we have another function of the form

y=x"= 1
——M,IFG
X

I : -
© m=— i.e.arational number, we have yet another function of the form

Not For Sale .
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We see that all these functions are rcprﬂSGnt&d by a single function of the form
= 1} 5) When n= :
y=x" ( 5,we have v=1° The f
where 1 is any constant. The single function in (1) representing different functigng gives some values of the funm:u:urlr D ; R Iable
is called a family of function. 1 - =
the graph of the family of functions y = x"_ Tpe

In this section, we will sketch
fractional and jrrational exponents. However, the {

The graph of the function is shown j
wn in fig

‘Remember that PR
(i) \J:?:;er: iht; values of na%'e even, the function == 1 Figure (8.20)

: ,‘m;cn.i re Even functions and the graphs of the function Fx)==x"are

y ¢ about the y - axis. In this case, all the graphs have th

general shape as the parabola y = x* o

(ii) When the values of nare odd, the functions f(x)=x" are odd function

: = ions

and the graphs of the function f(x)=x" are symmetric about the origin

power function can also have
discussion of such power functions s beyond the scope of this book.
— y"wherenisa positive integer 4

b

(a) Graphof y=
* Clearly the damam of y=
(1) When n=1,we have y=x. The followmg
table gwes the values of the function y = f(x) =

i
_ 1" is the set of real numbers. | T

y

2 L L
The graph is shown in figure (8.16) which is : = _
: : ! n this case, all the hs h o
a straight line passing throu h the origin. R : graphs have the same gene ooud i
g p 4 g £ . gk _‘.-u.:: ol préaies By, general shape as y=x* for :

(iii) By increasing nthe graphs in both cases become flatter over the

ph of 1
interval —1<x <1 and steeper over the interval x>1 and x<-1as shown

(2) Whenn =2, we have y=x 2, The gra

the squaring function y = x* was sketched @ | fea
;_n B::ﬂ;?i#; 9 :I'.'hhwh is ;ep;oduced in & e LAY, : in figure(8.21) and figure (8.22).
sg“ (h I) 2 graph of =2 Figure 8.17 - *
is a parabola. y
y=x |
(3) When n=3, we have y =2 which is called 28) =f
cubing function. The following table gives
some values of the cubing function y=x". B T S
- (-1,-1)/% (0.0) |
: Figure 8.18 i =
The graph of the function is shown in fi gmc @8.18) ol ! RS 0]
4 When n=4, wehave y=x*, : { p=x II .Fiuure 8.’”
The Eﬂllowmg table gives some values of the function “'* ko ok : (b) Graph of y = x"where n is a negative intege: i
y=x 1 [ ] The 3 : .
—— — |/ the domain of the function y=% is the set of all real numbers except x #0.
- - h —le ; (1) when n=—1we have y —-; Some of the values of the function are
e grap is shown in ﬁ | wigure 8.1 | fida
gure (3.19) | Figure given in the following table.
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g Figure § »
h of the function is shown 1n figure (8.23) i

The grap e
1 . -
: -1 In the following tablé*some of the vg),
(2) . When n=-2,W¢ have y 5 A
o ¥
of the function are given. ;[
] 4
- 2 _ N _ [

|

-4 3 2 10

|

f

1

]

. | Figure 8.24
Figure (8.24) represents graph of the function. '

(3)  When n=-3, we have y=$- The following tables gives some values

of the function.
i
1 [\
y==3 (1
1\
= | N~ 5
_—.___\ 0:
|
: |
Figure (8.25) shows the graph of the function. | Figure 8.25

= i ' !
) When n=-4, we have 'r=-x_“ The following

table gives some values of the function
% l E 3 :

The graph of the function is shown in figure (8.26) Figure 8.26

Remember that

(i)~ When the values of n are even, the functions f(x)=—are even, and
o I . 3 o L
.. . their gra:uphs are symp_'ietric about y—axis. In this case, all the graphs
““have the same general shape as }-=_12_ :
" A ! X
(i) When the values of n are odd, the functions f(x)=-- are odd, and
. x"

thcil’ grapihsl are symmetric about the origin. In this case, all the graphs
~have the same general shape as y=2.
7 X
(ii) By increasing n, the graphs in both cases become steeper over the

intervals ~1<x<0and 0<x<1, and flatter over the intervals x>1and
x<-las shown in figure (8.27) and figure (8.28) respectively.

f’. ¥
| estr= | TS
il a|_, - afiy= L
| tar= L rip= L
{_1“; 1'-3{1_1:. :
B i ey e B B M PSSR \

4 -3 4] 7 2 3 4

B @ KN o=
rel

Figure 8.27 Figure 8.28

(€ Graphof y =x"(x >0) whenn isa Rutiénul Number

: 1
Generally the domain of the function y=x" is the set of all real numbers.
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1
sider y=x" * with x>0.

ill con
However, at present we will 7 which is the identity function. Tt s

(1) When n=1, we have y= /()

ts domain and range are the set of all real numhem

special linear function. AR

" in general. Some of the values of the function are °

given in the following table.

y=x

The graph of the function is shown in figure (8.29) whichis a a straight line,

(2)  Whenn=2, we obtain y=x —J_ that is , the square root function. The

following table gives the values of the function y =x

The graph of the function is shown in fi figure(8.30)

(3)  When n=3, we have y= © =3x. Some of the va]ues of the function are
given in the following table. T -

y= if_

- 3 : 11 -t 111
The graph of the function is shown in figure(8,31), F :pmc 8.3

-4 _ When x=4, we have y=x* =4/3 The values ofthe function are given
in the following table

Figure 8.29

f'1_rlm, 5\ 3{]

Uni'[‘ 8 | Functions and Graphs

The graph is given in figure(g. 32)
Remember that

(i) When the values of n are even, the graphs of the function y=x" have

the same general shape as the square root function y= v"_

(ii) When the values of n are odd, the graphs of the funct:ons y=x" have

the same general shapes as y=y’ =35

(iiiy  The graph of y= Py extends over the entire .:
is defined for all real values of x
has a cube root,

. 3
—axis, because f(x)=
- The reason is that every real number

1
(iv)  The graph of y=x’ only extends over the non-negative x—axis . The
reason is that negative numbers have i Imaginary roots.

.1l

i 4
=3 a
.o yua L yui
—t—e | b oy } 4
A .3 .2 o O 1 2 3 4.) 4 3 2 AU 1 2 3 -;7'
-t S
24
j" HU = —— .18
T X H
igure 8,33 s .| Figure 8.34

8.3.3  The Graph of Quadratic Functions
In this section we want to look at the graph of a quadmtlc function. The most
general form of a quadratic functionis,  flx) =ax™ bx+c
© graphs of quadratic functions are called parabolas.
CIe are some examples of parabolas
Not For Sale
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is called -
'fhe lowest or highest point of a pa:raboﬂ!i{:Z EC; .
its vertex. The vertical lin pam‘ngnfsymmetry'
vertex of a parabola is called the axis

Dt Ia
or more brefly xis of B DL LC ygugh the

i S5 . |
fi (8.35), the dashed line pa el s
:.:wcil:ﬁ highest point i.e. verteX of the parabola 15 ™ X

e G ral Quadratic Function

Graph of a Gene _ : . |
gf (x) f ax +bx+c,a#0bean arbitrary quadratic : |

te
function. In order fo sketch graph, we co.mplc
the square in f(x)= ax? +bx+c as follows:
[ x) Saxé+bx+c .

= (axl +b.¥)+€

Figure 8.35

(Separaling €}

=a(x* +£x) +c {Taking a as comman)
a

(Adding and subtracting the square

Y :
3 ol 9
=alx +E’“+4ﬂz)+c 4(4;_;1} of half of the co - efficient of x).

B g
—G(I+2—a') +(l’.‘ 4a)

2 2 - 3
f(x)=ﬂ(x+—z%J +[c-%l—).aat{] (1)  Tosimplify (1), we let

2
f*=_—b and k=c-b— (2)  Then (1) becomes
2a 4a .
f(:]=a(x-k)2+k | 3)

"he graph of f is a Parabola with vertex at the point (i ,k)

he parabola opens upward if e >0 and downwards if a<0 .

e axis is the vertical line x = h. With the help of formula (3), we can draw 2
:asonably accurate graph of the quadratic function in x by plotting the vertex
1d at least two points in each side of it '

Mathematics-X1
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Example 12: Sketch the graphs of the quadrati
functions fand g defined by quadratic

@ f@=x" (b) gn=-2

Solution:(a) The graph of the quadratic function
fy=x" with a=1, b=0, c=0was sketched in
Example 9 and is reproduced in figure (8.36).
The vertex of the graph is the lowest point (0,0).

(b) In the following table some of the valye
y of the quadratic equation y=g(x)=—x* with

| Figure 8.36
s of x and corresponding values of
a=1,b=0, c=0are given:

y=gx)=-2" ¥
: |0.0)
_ —— [ X

The graph of the function is shown in figure (8.37) il i| Pt

The graph of f(x)=x" opens upward and the ' 1

graph of y=g(x)=-x" opens downward. {24y i L(24)

In general if, f(x)=ax*,a#0, then the graph of f(x) 1 Figure 8.37
opens upward if « >0and opens downward ifa <0 2z

Example 13: Sketch the graph of the function :

T f@)=xt=2x41 @,k s
Solution: We construct a table of values of the :;: Jﬂ
function as follows: y = x*—2x4] nl 07 Jum

At P
— S,
; Figure 8.38

The graph of the function is shown in figure (8.38) with vertex at (1,0)
Example 14:Without graphing, find the vertex and axis of the graph of the function

f)==x+4x-5 . Also determine whether the graph opens upward or downward.

Solution: Here a=-1, b=4, ¢c=-5.

2
<. vertex of the graph of f =(.':,A—)=(_i. (__f_,l
2a 4a

d oA

S y=12-1)

=1 =]
H--1) 4i-h

Axis = y= 20 =9
. 2a
Sincea=-1<0, so the graph opens downward.

Mathematics-XI
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Example 15: Sketch the graph of the fu
Solution: - Here a=1 el EEE
b -(._i,_p__
vertex of the graph r.:-ff=(-—-2-a‘- Cﬂ;i-c;)'_ 20)
T 1
2a
Since a=1>0,s0 the graph opens upward. ;

‘vertex are given in following

2

The two additional values on eac

:,'.-=.1"2 -2.1'—2

table.

Sketch the graph of the given function

h side of the

(i) f=2x43 (ii) f(x) = 4x-35
Sketch the graphs of the following functions
(i) f=2+1 (i) f(:r]z—x2+1

Without graphing, find the vertex, all
graph of the following function. Also de

‘upward or downward.
M sw=i
(iii) f()=-x+6x-5

(i)
(iv)

Match the quadratic function with its graph.

_(b),(c), (d), (e), and ().]

i. f(x) =(x-2)
iv. £ =@+D)*-2
61

nction f(x)=

¥ =2x-2.

_—

l| J]
T R L -]
\L /

i .nl

- /

[
B

0.3

Figure 8.39

(i)  f)=x+2x+1

intercepts if any and axis of the |
termine whether the graphs open

flx)=-2x"+8

fx)=x>+2x-3

[The graphs are labeled (a),

i f () =(x+d)? il
vf @) =4-G-F i £ @) =—0=Y

\

f @) =52

|6T

e,

Mathematies
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()
8.3.4 Using Factors to Sketch Graphs

In th secti
n the above section we sketched the graphs of quadratic functions by

plotting many points. In this section too 7
functions but using their factors. » We will sketch the graphs of quadratic

We know from our previo

us class knowled ;
. e that :
written as a product of factors. For exampl f P c;?;';?;mw expression can be

x2+3.1:+2=(x+]} (x+2)
where (x+1) and (x+2) are the facto '
= : actors of the quadratic -
Similarly, some quadratic functions of the form f(x)= :;‘p:;ff: (f: §)I+ 5 h
can be

factored and their graphs can be draw -
= n by using the factors. Thi -

fac.tnrs to sketch the graph of quadratic function is explain dth:s method of using

examples. plained through the following

Example 16: Sketch the graph of the function f(x) = x* +2x-3
Solution: Wehave f(x)=2x"+2x-3=(x+ I(x-1 S
To find the points which lie on the graph of the functionf (]x]
we put (x+3)(x—1)=0. The equation is satisfied if x = -3 m: x=1
Now f(=3)=0 and f(1)=0, Thus the points lying on the ura;h ;)f f(x)
(=3,0) and (1,0) that is, the graph cuts the x—axis at (=3,0) :nd (L,0) i
To find the point where the graph cuts the y— axis we , S
put x=0in the function so that f(0)=-3. Therefore
the required points is (0,—3). All that remains to be done I

i i e :
:Ul':]?bta“'! few additional points on the graphs in order IN
etch it. Some of these are given in the table below. 1

Y=(x+3) (x-1)
X i e L] -0
8 5 [l -4 5
z:ﬁ graph of the function is shown in figure (8.40),
ich opens u_pwnrd, since a=1>0.

/ = (x+3lx-1)

Figure 8.40

Mathematics-X1
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Example 17: Sketch the graph of the function x
Fx)=—4x" +12x. o .
= X 15
st Ve
To find the points where the graph cuts the : o 8
we put—4x{x—3) —(0. On solving we get o M 2\:
x=0or x=3. AT T R R
g =0 | \
- f©)=0and f©) . e
; ts (0,0) and f \
the graph cuts x—axis at the poin =
23; Alsf f]::m=0, sothe point where the geaph $ tas \i
cuts y—axis is (0.0)- PP —— it it

To draw the graph,we nee .
which are given in the table below:

y:-—4x (I‘_B‘)

The graph of the function is given in figure (8.41) which opens downward, since

a=-4<0.
Remember {

We may draw ihe'graph of any quadratic function f (x) which can be factorized as
“y=f=a(x-p)(x—9) by keeping the following points in mind.

(i)  Note the points (p,0)and (g,0)where the graph of the function cuts the x-axii.
: (ii) By taking x=0 in the function f(x), note the point (0. ) where the graph cuts the
' y—axis ; :
" (iii) The sign of the constant a tells whether the graph opens upwards or downwards.
' (iv) To draw the graph, obtain some additional points on the graph.

(v)  The shape of graphs of all quadratic functions is a parabola.

8.3.5 Predicting Functions from their Graphs

In this section, we are concerned with the use of factor form to predict the equation
of a function of the typef(x)=ar* +bx+c, (a=0)if two points where the graph
cuts the x —axis and third point on the curve are given.

The method employed in doing sois explained through the following exampi®

[nit 8 [ Eunctions and Grn.pls_i:

Example 18: Find the equation of the grap

y=ax’ +bx+6 (a=0)which cuts the »

passes through the point (1,-¢)"

Solution:  The equation of the curve which passes through x -axis at the points

(p,0) and (4,0) has the form y =a (x - p) (x =-q) (1) ¥

The curve which passes through the points (-2.0) and +

(2,0)is shown in figure (8.42),

Here p=-2, g=2,50by (1), we have
y=a(x+2)(x-2) (2)

h of the function of the type
—axis at the point (-2,0) and (2,0) and also

L point (1-6) lies on the curve, so it must satisf}'“h_
equation (2) and s0 ~6=a(1+2) (1-2)

= -6=-3a= g=2

Therefore equation (2) of the curve becomes Figure 8.42

y=2(x+2) (x-2) ory=2x* -8, which is the required equation.
Example 19: Find the equation in the form x* +bx+¢ =0 of the parabola which
crosses the x—axis at the point (-5,0)and (3,0

Solution: The form of the parabola is given by
4+brte=0 o m
The general form of the parabola is given by
G ax* +bx+e=0 (2
Comparing (1) and (2), we have
: a=1>0

so the parabola opens upward. The equation of the curve which cuts the x—axis at
the points (p,0) and (g,0) has the form

y=a(x-p)x—gq) (3)
but @ =1,s0 (3) becomes.
y=(x=p)(x-q) @ |
The curve which cuts the x—axis at the points i‘
=5.0and (3,0)is shown in figure (8.43).
We have p——;—iandq=3 \ /
Using (4), we obtain = s

Y =(x+5)(x-3)
ory=x*4+2x-15
Which is the required equation.

|
I
g
|
i
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8.4 Intersecting Graphs : find the int ersecting points graphically,when
In this section we aim at 10“ sar function and coordinate axis, two linear
a hin

: i hi
the intersection 0ccurs b?ﬁﬁf&mﬁc function. we will also solve graphically
functions.and a linear an i Tife
appropriate problems from e nd coordinate axes

values to x, wé find the t

f a linear function a
number a is called the x- intercept of the liné l.if aline [
Since the graph of a linear fanction f(x)=axth,. 7 2
~ - inrersects the coordinate axes i.
Example 20: Find the points of intersec
corresponding values of y in the following table. i

i i tion 0 ;
(2) Point of intersec : " :
i int (@, 0),
If a line [ intersects the x-axis at a po m}
i b is \
intersects the y-axis atapolnt)“(o,b} the ?l:Trt;e; by
zﬂed the y-intercept of the linel. se¢ (fig
R i et
a.be IR is a straight line,s0 it will intersect th_::l:cs ::vx;ls;c |
ﬂ;c point (a,0),and y-axis at (0,b) thus, the pot :
of a linear function 1 Figure 8.44
g tercept and y-intercept of the graph. : : -
Eaaonple 26 tion of the linear function f(x)=x-4 with
coordinate axes
Solution: By giving some
T S S a— _ v
£ -2 =2 : o | .\

The h of the function is shown in (figure 8.45).

. g - = . [ /-
The graph intersects x-axis at x=4 and y-axis al ok
y=—4. The answer may be easily verified by finding /./ B - 2
the x- intercept and y-intercept of the graph. # Figure 8.4
i secti 0 li rtions
(b) Point of Intersection of two linear fun-;. S
We draw the graph of two linear functions on the same gr_aph paper 31"01 ise
determine where the two graphs of these two linear functions intersect by
the graph.
iy 3and

" . Example 21: Find the point of intersection of the functions f(x)=**

g(x)=-2x+9. ;
Solution: For f(x)=x+3, we have the following table of values: y =¥+

Lo

" functions f(x)=x*-dx+6and g(x)=2x+1

The graphs of both functions are shown in
find that the point of intersection is (2,5)

Although this seems to be a very simple method of
finding the coordinates of the point of intersection =
of two linear functions, it may not always be very

accurate in cases when the coordinates of the point -
are fractional numbers. In that case, to find where =
exactly the graphs cross, we must use algebraic =
rather than graphic method. We can find a value of =
yand value of ¥ that satisfy both the equations of =
linear functions simultaneously. For this purpose =

several methods are available. For example, we “Figure 246

may use the method of elimination or method of substitution with whom we are
already familiar.
(¢) Point of intersection of a linear function and a quadratic function

The method for finding the point of intersection of graphs of a linear function
and a quadratic function is the same as that for finding the point of intersection of
two graphs of linear functions. The method will be clarified by the following
example. T
Example 22: Find the point of intersection of the —=

Solution: The following table gives the values of =
the function y= f(x)=x"—4x+6
y=x"—4x+6

s B B S
%13 i S
The table for values of the function g(x)=2x+1 is =
given below: y = g(x) =2x+1

o R
B

The graphs of these two functions are shown in figore (8.47).
he points of intersection of the two graphs are (1,3) and (5,11).

AMathenal
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Lnit B
$.4.2 Graphical Solutions mfd :ﬁ;hlz'::aﬂ be solved by means of graphs. Here ar,

Many problems from
some examples. . . 1o swim 24m downstream in a river ang
mmer 2 min : e
Example 23; It e ed of flow of water and the speed at which he ¢y,
4 min to swim back. Find the sPe
i1l water and Y= speed of flow of water

swim in still water.
peed ypstream =X~y

Solution: Let x = speed of swimmer in st

tream = X+Y and s

downs
‘th:r;:g;e tshpaetet?me x speed = distance
& 2(x+y) =24
4(x—y)=24
o) psml
x-y=6
or y==x+12 (1)
y=x+6 (2)

e equations of linear functions and they are
s. We find the point of intersection of their

T

we see that equations (1) and (?) are th
represented graphically by straight line

graphs. ’ o
The values of functions (1) and (2) are given In the

following tables:y =x+12 ___m .
Bl om: @R
TR o i o B 2|

]

i 2 B 6 [E
The graphs of both functions are shown is [Et

(figure 8.48).
We find that their point of intersection is (3,9), that is x=3and y =9

Thus the speed of swimmer in still water = x =3m/min and the speed of f
water = y=9m/min. Use algebraic methods to verify the answer.
Example 24: A group of 45 school children visited a zoo and paid Rs.60.00
altogether as entry ticket. The entry ticket of class 1 was Rs.2.00 per child W
as that of class KG Rs.1.00 per child. Find how many children were in the group
from each class.
Solution: Let x =the number of children from class 1

and y =the number of children from Class KG.

¥ --i;i_a;{tll'c 8.48

ow of

Mat‘imm iC!

TR —

According to the conditi : !
E+y=45n ition of the question, we have amat)
2x+y=60 "3
or y=45—x (1) ,___:‘
: y=60-2x ) T
- HH
T
was!

Unit 8 { Funetlons and Ciraphs

Equation (1) and (2) represent the equatio ;
i m of
functions whose graph are straight line. We ﬁ:gear =
that point of intersection of their graphs. The values s
of the functions (1) and (2) are given in the ;

following tables.

1T
R

y=45-x SEismEes
: ; T Figure 8.4
. @:.19_% 10 [B1571 30 |03 50 [E00 s
| 65 5] 45 [BEAl 25 BE 5 |l -
and y=060-2x

x |E] o [0
80 | 40 |5 o [EA]
The graphs of both functions are sw in
. i ; y .
of the graphs is (15,30), that is x=15and y ;g;g:{s.zw;. M e
Thus the number of children from class 1 = x=15
and the number of children from c¢lass KG. = ¥y=30

1. Skelch graphs of the following functions
: (1) flx)y=(x=1)(x-3) (i) Fx)==2(x+Dx=1)
2. Usmg factors to sketch the graphs of the following functions
(sf fl)=x?-2x-3 (iiy f)=—(x"-x-2)
3. Fln‘cl the equation of the graph of the function of the type y=x+bx+c
. which crosses the x—axis at the point (3,0) and (4,0)
4. Fl}t:.d the equation of the graph of the function of the type y=ax*+bx+c
which (i)cross the x—axis at the point (=5,0) and
through (~1,8) e T
E:Jlir)oss the x-axis at the point (-7,0) and (10,0) and also passes through
5. Find the point of intersection graphically of the following linear functions
with the coordinate axes. (i) f)=x=3 (i) flx)=2x+l

7 1z
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;cally of the following functions.

3 . :5n graphi
6. Find the point of intersection g;(agﬂ;-rl
L ey glxy==x+6 ing functi

i fm' =11:f- ijl.tersection graphically of the following functions.

7. Find the pomn G)= ]
(i f@= _fe +4.3 f.-(ﬂ Vo _
(i) F)=x -.-::.~ . ekilB in the plane are_dﬁlE;!ml'lt?d::w]:he

8. The paths of tWo all‘Pﬁ e A ,.=4respecﬁ"313'- Find the point where the
straight lines 2x-y= ] |

other. it : _

two paths cross each \ flight in an air. Going directly into the wind, he

9, A pilot makesa "h‘;fl F k; in 6 minutes. Going with ::]!e wind, he covers
GOVZL:S a m:?:ien{:in Jtes. Find his air speed and velocity of the wind in
the distanc ! :

1.

ii.

iii.

km/min.

|, Choose the correct option. :
’ -Xx
i o o
i What is the domain of f(x)= .

m B2 o 02-1] © (=2,2) (=2,2] -

A=(-1,0,1,2},B=(0,1,4} and f: A — B defined by f(x)= %,

then f is
(a)- Only one-oné function (b) Only onto function
(c) bijective (d} not a function

If: R — R defined by f(x) = 3x — 5, then £ ({— 1, =2, 1,2D) =

4 1) 4 4 ".'} oy 12-1-2)
g AN o {122 @tz o @ {6270
(a) {1,3.31‘ (b) { 1 3} u{ o=

If f(2x + 3) = 4x* +12x + 15, then find the value of f(31+2) i
(a) 9x2—12x 436 (b) 9x% +12x +10 :
(c) 9x—~12x +24 (d) 9x*-12x-5

If f(x) = x° ..,__13_ Jien f(x) + f(l y=
* >

(d) None of these

@0 = (=1- (g

Vil If ﬁ:x)=.t2_-3x+4rth-ej1ﬁnd the al i 3 =
f(x) = f(2x+1) values of x satisfying the equation

(a) 5/3 (b)2/3 (c)l
vii.  The domainof y = A
. Ao 3x+2
(@) (o0, 1) (b) (2, 00) (c)(en, 1)U (2, @) (d)(-o0, 23T (2, 0)
(viii) Guess the quadratic function for the curve given in the figure,

() None of these

() gX)=x*-2x-5 1
(b) 2(x)=x*+2x45

g(x)==x"~2x+5

g(x)=—x>+2x+5

AR
2. Find domain of f(x) = NES

3. Finda polynomial function f{ x) of the sec:mdi degreé whenf(Q) =5
f(=1) = 10,£(1) = 6. el (D)= 3.
4. Find the range of each of the following functions:
) f@)=2*4+2. xeR
' f(x)=x,x€R

. The function ‘t" which maps temperature in Celsius into temperature in
degree Fahrenheit is defined by t(c) = %.+32

Find (1) t(0)

G H28) (1) 1(=10) (iv) the value of ¢, when t(c) =212
{11)

'rx If ft.'(j = 8.".' - ?l ﬁ“d i ._f—l (9} !.'.j'l:l _f-'] L—'
3)

~}

Given that flx)=x"- ax*bx+1. ¥ 72) = -3 and fi~1)=0, find the value of a and b.
Graph the following.

[+5]

:z_%ﬂg ) oy==32 (iiy=2-Tx+3

o=

Sketch the graph of the following.
(i) y=x"+2x-3 y=3(x+1)(x-1)
10. Find the point of intersection graphically of the following functions.
f(x)=x+4, g(x)=-2x+3
F)=xtx, gln)=b3




