i Sets, Relations and Functions

MODULE - IV | Solution :
Functions |(a@  Itisafunction.
Domain={1,3,4,8} , Range ={-2,7,-6,1}
D\) (b) It isnot afunction. Because |t two ordered pairs have same first eements.
: (© It isnot afunction.

Notes

Pre

Doman={a,b,c,d} * A, Range ={b,c}
(d) Itisafunction.

Domain ={2,3,4,5,6),  Renge ={4,9,16,25,36}
(e Itisnot afunction .

Domain={12,3,4,5} *A, Rage ={-1-2,-3-4,-5}
(f) Itisafunction .

p p p p 11 J3 1 u
omain={sin—,cos—,tan—,cot — ==, =3
Doman= { 676" 6 6]’ Range }2] 3

()] Itisnot afunction.

First two ordered pairs have same first f{l@%&\i% two ordered irs have a'so same

first oomponent

¢ : er§ach of t@ﬁll(&\éﬁd aions represent afunction or not.
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(© (d)
A B A B
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2 > 2 Ram > 2
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Fig. 15.24 Fig. 15.25
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a > 2
[}
C
d > 4

Fig. 15.26 C O ‘\)M

15.14.1 Some M ore Examples on Domain and Range

Let us consder some functions which are only ddlﬁ@‘ﬁ@a%% of the st of red

numbers.

Find the dow of%qg\ouqzr%u
(a)@ﬂée\,()y @ag@ e

1

Solution : Thefunction y = = can be described by the following set of ordered pairs.
X
I & 10 o U
....... &2, 28 1 3‘32 >3
% & 290 (-2-1).(11 29" t\;

Here we can see that x can take dl real values except O because the corresponding image, i.e.,

1
6 is not defined.

\ Doman = R - { 0} [Set of dl redl numbers except 0]
Note: Hererange =R - {0}

(b) xcantakeadl red values except 2 because the corresponding image, i.e., ﬁ does

not exis.
\  Doman=R- {2}
(©0 Vdueofydoesnotexigfor x =-2 and x =3
\  Doman=R-{-2,3}
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MODULE - IV () () f(x)=x -2,0£Ex£4 (i) f (x)=3x +4,-1E£ X £2
Functions
(© (@)f(x)=x2,-5E£xE5 (ii)f(x)=2x,-3£xE 3
D\) (i) f (x)=x2 #1,-2£ x£ 2 (iv)f(x):«/;,0£x£ 25
— (d @f(x)=x +5,xI R (if(x)=2x -3,x7T R
i) f (x) =x3, xI R ) f(x)==, {x:x <0}
X
(v)f(x):iz,{x:x£l} (vi) f(x)=—— {x x £ 0}
(vii)f(x):%,{x:x>0} (viii)f(x):x%rS,{x:x1 -5}
15.15 CLASSIFICATION OF FUNCTIONS
Let fbeafunctionfrom A toB. If every dement of thesetBlsth akgw%efﬂoneelement
of theset Ai.e. if thereisno unpaired element mthe t at the function f maps

the set A onto the set B. Othenmsewe@ nmapsthesaAlntothesetB
Functions for Wh|cheachelem |smap to adifferent eement of theset Bare

said to be one-
%fle e@)‘e function

e 3
N Pad%y N

v

@]
AN =

Fig.15.27
Thedomainis{ A,B,C}

The co-domainis{12,3,4}

Therangeis{1,2,3}

A function can map more than one e ement of the set A to the same element of the st B. Such
atype of function is said to be many-to-one.

Many-to-one function

A > 1
2
3
4
Fig. 15.28
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(-. Itisonly increesng function on thisinterva)
BU " Xy, Xp1 (-¥,0)

X <xz P F(x1)>F(xz)
[} FisaMonotonic Functionon [ - ¥, 0]

(- Itisonly adecreasing function on thisinterva)
Thereforeif wetdk of thewhole domain given functionisnot monotonic on R but it ismonotonic
on (-¥,0) and (0,¥).

Again consder thefunction F: R ® R definedby f (x) = x3.
Clearly " x4 x, 1doman
X <Xz P F(x1) <F(x2)

\ Given function ismonotonic on Ri.e. on the whole domain.

15.17.2 Even Function
A function is said to be an even function if for each x of domain CO .d‘

F(- x) = F(x e'
(-x) =F(x) Otesa\

For example, each of the following isan even functiﬂ
0 IFF(x)= XZ\W&(QQ\X é?)z G—‘XAA
Gi)P (fg\b\ceosx tr?FaQe:os -x) =cosx =F(x)

@iy 1 F(x)=|x|thenF(-x)=]-x| =[x| =F(x)

N

N
A\

\ 2

Fig. 15.45
The graph of this even function (modulus function) is shown in the figure above.

Lovsevaton

Graph is symmetrical about y-axis.
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y=3

=1 -1
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-39

Fig. 15.50 Fig. 15.51

15.17.9 L ogarithmic Functions
Congder now the function

y = ex NO" ..... 3)

Wewriteit equivdently as
& X:|dey \N -‘(Om 7 O“ AA
>

Thus, ‘yeN&e\g P age ..... @
istheinvergundionof y = eX :
The base of the logarithm is not written if it ise ; y=e
and so loge X isusudly written aslog x. = s
Asy =eX and y = log x aeinversefunctions, 41
their graphs are dso symmetric w.rt. theline 3t

y = X ¥ = logx
The graph of thefunction y = log x can be
obtained fromthat of y = eX by reflectingitin
theliney =x.

Fig. 15.52

(Nte

(i) Thelearner may recdl thelawsof indiceswhich you have dready studied in the Secondary
Mathematics :

If a> 0, and m and n are any rationd numbers, then

am xah=  gm+n
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MODULE - IV am _an =agm-n
Functions
(am)" = amn
D ad =1
(i)  The corresponding laws of logarithms are
Notes log, (mn) =log, m +log, n
aang
logy ng: loga m -log, n
log, (mn) =nlog, m
log; m
| m=—122&a _
sl log, b
or log, m = log, mlogy a
Herea, b>0,a® 1, b* 1. \4
PN \6 i
&
1.

;\,‘\e( @ + 7x2 + 9x isan even function.

(D) urretion is symmetrical about y-axis.

@iy  f(x)=xt2- x3 + x5 isapolynomid function.

v) f(x) :):; ~ 3 isarationd functionfordll x R.
+ X

v) f(x)= gisaconstant function.

o) f(x)==

X

Domain of the function isthe set of red numbers except 0.
(vii)  Greatest integer function is neither even nor odd.
Which of the following functions are even or odd functions ?

(@fu):f;f B 7(x) = Xz(@f“):ﬂis
(d)f(X):X—23 (e f(x)=X2X+ (f)f(X):X?s
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MODULE - IV

Functions

A

(A)  Congder therdation

Notes

Pictoridly, it can be represented as

B

oﬂ'\

OeSI”II’

mow '.[ake Pﬂa

15.19 INVERSE OF AFUNCTION

Fig. 15.54

Thisis amany-to-one function. Now let us find the inverse of thisrelation.

A B
[
1 LS 4
2 > 5
3 > 6
Fig.15.56
It represents one-to-one onto function. Now let us find the inverse of this reation, which is
represented pictoridly as
B A
-1
1 \ { 1
5 J > \ 2
8 > 3
Fig. 15.57
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