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Ordered Pair : The combination of an input and output is called an ordered pair.
Representation of Ordered Pair:  (x , V)

I
input output

So in above example orderd pairs are (0, 1), (=3, -2), (1, 2) etc., which satisfy the function:

Graph of a Function
It is the pictorial representation of a function. It is formed by plotting ordered

pairs that satisfy function. ¥

&

. Ln/
Let y = f(X) =x—1.Graphof y = f(x) isshown: o|t9 .

y =1 (x) is a linear polynomial whose graph is a straight line.
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Note :

A unique line passes through two given points. So to draw the graph of In@@lyr\;ﬁl\%m/e neededto plot
only two ordered pairs and join them. N e

1.3

lllustrating the Concept :

1.

o\e>"

Suppose it is given t_?‘yem of x. The‘weﬁ@vnte

rt% starting from rest depends ontimet.
eleratlon is 2 m/ rite, velocity (v) as a function of t.
i.e v(t)=0+2t {Usmgv u+at}

Intervals and Notations

To express values a variable can take, we use following notations.

()

(i)

(i)

Openinterval :
Ifx can take values which lie strictly between a and b then we can write
a<x <b or X € (a, b)

Closed interval :

If x can take values which lie strictly between a and b or x can be equal to a or x can be equal to b,
then we can write

a< x<b or X € [a, b]

Half-open interval :
If only one end point is included for values of x, then the interval is called as half-open interval.

a<x<b or X € (a, b]
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(iv)  odd - odd=even
(e) () iff(x)+f(-x)=0 = fisodd function
(i) iff(x)-f(-x)=0 = fiseven function

(f)  Thesquare of an even or an odd function is always an even function.

2.4 Periodic function :
A function f (x) is said to be periodic function of x, if there exists a positive real number T such that f (x+ T)

= (x).

The smallest value of T is called the period of the function.

Note : The positive T should be independent of x for f (x) to be periodic. In case T is not independent of x, f (x)
is not a periodic function.

Definition (Graphically)
Afunction is said to be periodic if its graph repeats itself after a fixed interval and '[\3 th of that interval is

called its period. CO WY

For example : y=Asinx

A
Graphof f(x) =Asinx repeats aﬁﬁ@amof “". ___rv\__“l,r\r“;/? .___
Thus, f(x) =Asin Wlt eriod 2 Lx AN ) Iwr R
580 Ol
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Function Perlod

1. sinfx, cos"x w, Ifniseven

secx, cosecx 2, If nis odd or fraction
2. | tan"x ,cotMx 7, N is even or odd
3.1 |sinx|,|cosx| T

| tan x |, | cot x | T

| sec x|, | cosec X | T
41 x=[x]= {x} 1
5. X, x2,x3+5 etc. | These function are not periodic

Properties of Periodic Function
(i)  1ff(x) has period T, then
@ cf (x) has also period T
(b) f (x + c) is periodic with period T
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Continuity : Y

L
The graph ofy = Asin (mx) and y = A cos (mx) iscontinuous| ____ : A _y=Acosx |
(i.e. no break in the curve) every where. ,/1 f \‘u, /\ \ J.'
The graph of y = A tan (mx) is discontinuous II,I" & o | * | 2= \ !.' "

!
: o m . E L e el

(i.e. break inthe curve) atx = (2n+ 1) % - A

Domain and Range :

and Range is y € [-A, A].
The Domain of y = Atan (mx) is

XeR -

(2n+1) %and Rangeisy e R.

The Domain of y = Asin (mx) andy = Acos (mx) isx € R

(iv)

y = A cot mx

Period :
It is a periodic function with period = t/m

Continuity :
It can be observe that y Acot m
X = nm/mwhere n

ﬁ?@\ﬁ@g\g\l e

mgjs at
e l?) 2 ”

domain of y = A cot PIS xXeR-— and therangeisy € R. 3

eSa\e" |
§ AO £

r=Acotx

(v)

y = Asec mx

Period :

Continuity :
It can be observe that y = Asec mx is

discontinuous at x = (2n+ 1)n/2m, n €|

Domain and Range :
The domain of y = A sec mx

T
—(2n+1) o

and the Rangeis y € (o, - A] U

isxeR

It is a periodic function with period = 27t/m.

[A).

12
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ii y=|oglz—logx y = log x
(i X fo) = —fx)
Y Y
i &
s |
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Graph of y = log x

Graph oy = Elﬂlg;l

Take mirror image about x-axis

(v) Transformation5

Pt

Sketch the graph o?ollowmg functions :

y=f(x) — y="F(x])
Toploty=f(|x]), draw the graph

and after that take the mirror |

right portion of t x)

conce t

||@;@t‘@t

m@ﬁ@a\

cO- uk

remove the portion of the graph in left half
? grﬁ‘l@rlght halfin the Y-axis. Also include the

0 Y=t (i) y=x-2|x|+3
: 1, 1. 1
(1) Y= [x[+1 0= T0D Y= x+1 T)->fx+a) Y=73

Y Y v

& i :n Iy

k_ :\-\“x—____ ____ﬂ_.--"/‘k\“““—a‘___
- 5 = - 1o -+ o L
ﬂ 46_3?{__ Mirror
G
¥ i v L
Graph of y = Jlr Graph of v = il I Graph of y I~ .]| 7
Shift 1 unit left Reject left half and take reflection of right half in left half

22
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y=Xx"=2[x|+3 TFx > (X

(ii)
Y

)
i\ BV

=

GER

&

L
Graph of y = X2 +3

Function - A

y=x*-2x+3
Y
A
' /
o
= I::EI: = X
1 1
Mirror
¥
Graph of v =x 2x|+3

Reject left half and take reflection of right half in left half

(vi) Transformation 6

y=f() — y=[f(]|

Toploty=|f(X)], drawthe

AIso\r\@

P llustrating the ¢

cﬁe@

Draw the graph of the following curves
y=[logx].

curve (the curw —aX|s rﬁj t@
M Iper protlon

s’o\\e‘
|rror image of the lower portion of the

fé

(x).

(1) =|x*-2x=3| ; (i)
() :|X2—2X—3| f(X)_)lf(X)l y:X2—2X—3
b ¢ Y
4+ &
; | ."II 3 /_\
Mirror /
e X
-1 O /3
_;__/ ) T
Graphof y=|x* — 2x 3 |

Graph of y =x—2x-3

ower part (or flip lower part into upper)

Flip lower part into upper

23
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(i) y=[x2
¥
4
2 —0
1 e —l
—ﬁ —4 -2 .
,»/ X T IEE X
/ ] 2z
Graph of v Graph of v '—
Draw horizontal line aty € | From each intersection point draw horizontal lines upto
nearest right vertical line such t horizontal line is
always below the g@pf‘(“'o .

es

I COMPOSITE FUNCTIO ﬁ GEE A1 QE A Section - 6 |

26

\© e £’
A(B arb, C be three ng @Qets

Letf: A —Bandg:B — C be two functions then gof : A — C. This function is called Composite
Function.

Note :
(i) fog)=f(g()); (i) fof (x) =f(f(x));
(iif) - gog(x) = g(9(x)) ; (iv)  gof (x) =g (f (x)).

Explanation:
() Toundrestand the concept of composite function consider fog(x) :
x 2 g(x) [ fog(x)
Ist lind

In the above diagram, for Ist block, “x” is the independent variable and corresponding g(x) is the dependent
variable. But for 11 block, g(x) i.e. the dependent variable of Ist block is independent variable corresponding
fog(x) is the dependent variable.
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MESRELCIRERY The domain of the function F)=———t isxe:

[ ~[x]-6
(A) (=o,-2)U[4,) (B) (-»,-2]U[4,)
(C)  (—o,—-2)U(4,) (D)  None of these
SOLUTION : (A)
f (x) is defined for X<—2

[x]2—[x]—6>0 = ([X]-3) ([}]+2)>0 Also [x]>3for [x]=4,5,6...

X>4
= [X]<-2o0r [X]>3
Domain offis x e(—o, —2)U [4, ).
But [x]< -2 for [x]=-3,-4,-5, ...

[llustration - 1 X
The range of the function ¥ = 2 isye: CO \)\(

(A) {O, %} (B) "é\) V&@t}e (% None of these
)

SOLUTION : (B)
@w@w a'gﬁ age 3

1—4y >0,y #0

Domain of y is X'e(—o0,0). = (1-2y)(1+2y)=0,y #0
Wehave,y:1X2:>y+x2y=x = (2y —1)(2y +1)£ 0,y #0
+X
1 1
=  x2y—x+y=0 = Ty ES y #0
For x to be real, discriminant of Also, ify =0, we getx=0sothaty= 0is

above quadratic equation > also in the mge.

11
Range of -=, =
g ye[ > 2}

[llustration - 11 2

The range of the function Y = X 5
1+x

A) [0,1) (B) (0,1) (C) [0,1] (D)  None of these

isye:
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