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Preface

ok. in this
It gives me great pleasure in Presentmw the 1w editivn of this bo b CESE
odition, the modifications have be:n dictated by the changesdm t - hich
- svliabus. The structure and the m¢ thods used in ‘w pre/ious € mons,d e
have been appreciated by tcachers using the bou, i class roon con
remain unchanged.

~ The main consideration in swriting the book was *» p“eqem the
g ulxwlderable requirerments of the/ uyllabus in as simple asmannet ¢ :oss;ble
| sttention has been pald to the gradation of problema Thm o ‘11 help
gain confidence in pr oblem-solving.

| faced by students is ‘the lack of a comprener::ve and
f solved probloms in textbooks of this <ind. ! ..avo' e
spoct I..ACh bCl of <olvm.-sx«1m 1€.‘b is ..mxow:sca bv a

satributing v the improveiment of the
e they will x> this edition as well
tm the book.

RO r\..,...lbWiil
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Mathematics Syllabus

For Class 12

UNIT I Relations and Functions

1. Relations and Functions:

Types of relations: reflexive, symmetric, transitive and equivaience
relations. One to one and onto func tions, composite functions, inverse of I
a fanction. Binarvy operations. '
2. Inverse Trigonometric Functions:
D':?fl;'llI;Ol'I, ang(,‘, dOI‘Jdl!i, Pr“](‘!r‘}[ ‘-IJEUL' l\:-ﬂng;'\v_‘- [._4.‘.';-I'l[“.‘7':- Of lI
inverse trigenometric functions. Flementars properties of inserse |
trigonometric functions, .
UNIT Il. Algebra |
1. Matrices:
Concept, notation, order, equality, types of matrices, zere. matrix,
fran‘~PO~-_ of a matrix, symmetric and skew symmetric matrices. 1
Addition, multiplication and scalar multiplication of matrices, ~im pie i
properties of addition, multiplication and scalar muliipicition. ;

Non-commutativity of multiplication of matrices and existence of
naon-zero matrices whose product is the zero matrix (restrict to square
matrices of order 2). Concept of elementa ry row and column npc;atmm.
Tm*artfble matrices and proof of the uniqueness of inverse, it it exists;
‘(Here aleatnces. will ha\ e real entries).

of a *-‘quare matrix (up io 3 x 3 matrices), properties of
, minors, cofactors and applications of determinants in
ea of a triangle. Adjoint and inverse of a square matsix.
sfehc" -and numbcr of solunum of sy :ttm of iinear

> of composite functions,
functions, derivative ¢
i c functions and

e m fun(rmm.
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Theorérﬂv (g P nd their BeOMe|y,

" pate of change, Mereasing/decreag |
als, approxjmal.mn, mamm.a and minima (?n'r: \

geomctrically and <econd derivative test give iry
roblems (that iJlustrate basic principles fVax
al-life situations). S ang L

qubject'as well asre
»

3

o~

2 &
=

o

W

(=]

ation. Integration of a variat
aty

of differenti
ractions and by parts, on):
- 7 \/' \

:on, by partial f

ctio /
L').f fun - tegral of the typ€
dx \

dx dx 0y T
j L R R SR
Va© + b+ € vax +bx+c

N X N2 =x

(px+4) ix, J Vra‘iz ;jdx and x> — a*dx

x+q) .

i)
ax +bx+¢

to be evaluated.
Definite integrals as
(without proof). Bas
definite integrals.

3, Applications of the Integrals:
Applications in finding the area under simple curves, especially lines, areas

of circles/parabolas /ellipses (in standard form only), area between the two

Jbove said curves (the region should be clearly identifiable).

5. Differential Equations:
g:;g;‘et::::] zrizi::dli degref:, genex'-al and particular solutions of a
e qi'ven S.Olorfnahon of differential equation whose general
Separation-ogf vaﬁabl ution of differential equations by method of
5 S il es, homqgenec)us difrerential équa:tions of fi

egree. Solutions of linear differential equaﬁonlr;;

 the type:

2 limit of a suny, Fund amental Theorem of Calculus
ic properties of definite integrals and evaluation of

e dangia)an functions of x

tof & Vecﬁer Direction
7 unit, zero, parallel
of a vector,

\ of a vector
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ration. Scalar (dot

) product of ve
Vector (cross prod

uct of vectors.
2. Three-dimensiona] Geometry:
Direction cosines / ratios

vector equation of , line

between two lines, C

» between (i) two Jine

a point from a plane

ctors, projection of a vector on a line

of a line joinin
» Coplanar and
artesian
S, (il) l"\"(_)

8 two points. Cartesian and
skew lines, shortest distance
and vector €quation of a plane. Angle
Planes, (iii) a line and a plane. Distance of

UNIT V. Linear Programming

1. Linear Programming;

Introduction, definition of related
objective function, optimizati on,
(L.P.) problems, mathem
method of solution for
regions, feasible and

~ to three non-

lerminoh)g_\.-’ such as L‘C‘!"it-"-h\ii:':tﬁ,
different types of
atical formulation of L2
Problems in two variables, fe
infeasible soly
trivial constrains),

linear progra mming
problems, graphical
asible and infeasible
tions, optional feasible solutions (up

UNIT VI. Probability
1. Probability: '
NIUlﬁPhcaﬁON theorem on probabih'fy. Conditional  probability,
independent events, total probability, Baye’s theorem, Random variable

'ﬁﬂd&ﬁ?mbabmw distribution, mean and variance of haphazard variable
Repeated independent (Bernoulli) trials and Binomial distribution.

Weightage

- Marks

nd Functions 10
. 44

nal Geometry 17

06
10

ADESETTER.COM

-
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jow, W€ Q:\‘lL‘f\d

sels. N ;
Wi shall be raking up

prod uct of
apter

[ class X] we discussed about the Cartesian
relation in a set and then in next ch

our 1deas to
f:mftjonﬁ'

RELATION IN A SET

A pelation RinasetAisda subset of A x A
R is a relation in a setA & RgAx A.

Thus,
If @ he R then we say that a Is velated to band corite, @ R b.
oA o boand worite, a Kb

aoe sy that a s not relazs
A, given by

I, Q)€ R, thern
LetAa=1{1,234
R=|(a b)y:a—-b= 2.

Then, R=1{(3 1), 4 2, (5,3), (6, 4)}.

Clearly, 3R 1, 4R2, 5 R 3.and 6 R 4.
But, 1K3, 2K4, 5 R6, etc.

5, 6) and let R be a relation mn

Example

RANGE OF A RELATION

set A. Then, the set of all first coo
of R, written as dom (R) and
the range of R, written as range (R).

& R} and range (R) = {0+ @ by e RY.

N AND.

rdinates of elements ot

the set of all secOnG

Sl 15, 16) and let R be a relation in A, given by >

R in a set A is called an emvdy
@’ A _’Q’nd we denote such a s ohon

dr_.—ga—

on in A, given by

-GRADESETTER.COM
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mgmaﬂcs for class 12
jor 4oon?®” sonoo M
il
aF
R*= {7 R i -;j’:;]-{ » A sat fies the Pfﬂpel-w b= 4 y
)| -
C‘Jearly, e relatior! [ A '\II
s & emP 20 |
; i e is mﬁcd i IUIh(f-ﬂ velation. ool
rdm‘wn :
e 7 Jer et of ;
uan.R—"’ e’ ‘
e of A n'!rr-’ei 3 15 e real clation on
0, B
Thu® =
LetA-;fI,Z,Iﬂ. erv T 2 2), (2 3), (3 1,3 20, -
Eramﬂm (4}‘{4)"’{1' .”J' {1;2}; (1:3):( ); gt y o ; ¥ 2 :"-)}
r‘f 518 pni versal rela gon i A
{ = = is called the identit !
RELﬁﬂaN The selatiol I (1 q) i ) y e
elation © A
E_X_ALAE
SC

'SOLVED EXAM PLES

|
i - 1

. g aplmzermd lel R be a relation in A
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- Realations

’ (i) Symmictry
Lot A, A, € A such that (A, 83) € R. Then,

(A, D) ER =3 H;EH;
= Ny = 4y
= (As; By € R
! - Ris symmetric.
[ (iii) Transitivity
Let A, A As€ A such that (By Aye R and (83, 83) € B
Then, (4, &) € R and (A, D) € R
= A= A,and B, =5
= A =8,
= (D, D) € R
R is transitive.

Thus, R 1is reflexive,
Hence, R 15 an equivalence relation.

symmetric and transitive.

/ exAMPLE 2 Let A be the st of all lines in xy-plane and let R be a relation in A, defined
by :
R = {(Ly, Ly) : Ly Il La)-
Show that R is an equivalence relation in A.

. Eind the set of all lines related to the line y = 3x + 5
uTioN  The given relation satisfies the following propert.cs:

(i) Reflexivity
Let L be an arbitrary line in A. Then,
Lk =L, e R M Le A

Thus, R is reflexive.
(ii) Symmetry

S0L

B LetL,, L»& A such that (L;, L) € R Then,
(L, Lye R = Ll
= L,|| L,

= (Lg; L-;)E R.

,, L,e A such that (L, Lye R and (L, Lye R

", Ly Rand (Ly L€ R

WWW.GRADESETTER.COM
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reed By !

e,

Relations
RE-7

Now, let f-p Lz.- LL\ € A such that L
; A L
Then, clearly L, is not Pel'Pénd.icul‘ar tozLand S
Thus, (Ly, L.)e Rand (L,, I))= R, but K .
2 . Lﬁ
\Lz .

(L]a L?) & R.

.. R isnot transitive.
Hence, R is symmetric but neither
reflexive nor transitive.

-4

e S be tht.’ set o ﬂl'! Jeﬂ? ﬂl”‘ . T

Let _.' nbers i } g ] i defi f
I [( ’ )( )} } ers and let R be a relation IIISI.L"IIIEd I

Show that R is lEﬂezt'llt.’E and Syl"l'}h!“ ic but not h‘l‘!ll:‘.i“?}t‘,

Let a be any real numbesr. Then,
a l+m1)=(l +a*)>0shows that(a, a)e R ¥ ac S
R is reflexive. . i '
Also, (a, b)e R = (1 +ab)>0
= (14+ba)>0 [. ab=ba]
= (b, a)e R. o
R is symmetric.
In order to show that R is not transitive, co
Clearly, (-1, 0) € R, since [1 + (-1) % 0] > 0.
And, (0, 2) € R, since [1+0x2]>0.
But, (-1, 2) & R, since [1 +(-1) x 2] isnot gre
Hence, R is reflexive and symmetric but not transitive.
s and let Rbea relation in S, defined by

nsider (-1, 0) and (O, 2).
ater than 0.

Let S be the set of all real numbe)
R={(a, b):a<b).
Show that R is reflexive and trans

Here, R satisfies the following properties:

(i) Reflextvity ;
Let a be an arbitrary real number.
Then, ala = @ a) € R.

Thus, (4, 8) € R M a€S.

tive but not symmetric.

~ Ris reflexive. &
~ Transitivity v ok
‘Leta, b, cbe real numbers such that (a,b)e Rand (b,0) € R.
hen, (a,b) € Rand (b, 0) € R

a<bandb<c
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-~ matics for Class 12
mathe
RF-S

R true-

(:I-IJ Si’gygéi‘;;‘-“’m:“ﬁ ot
i ' - e - )

i . .tz.'snor syﬂ!“:“m o let Rbea relation 11 S, defined by
1l red
P spemesttd" r
‘_,..’-"'z g R=Hﬂ; b}-g_-f’.‘}o : frqqexfgffy,-sjlﬂ'ﬂm!w and_ frﬂﬂS!flglty.
nomn
it R 54 _
. Nonreffexioy
¥ Y 4 d.!.g 1 1snottrue

'Cleaﬂ)";' “galnm-nberan =2

1 1)
- (E’ 2 ] € R
Hence, Ris not reflexive
(ii) Nonsymmetry _
Consider the real numbers 5 ARGl
- ..'II.
Clearly,é-sl = [Er l)e R
1 ? . . 1 \
i But, 1= ) is‘not txueand S0 [1, 2) ¢ R '.\
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Teaks Bp vop = revew
Clomsty, 5 * n——— -
Ml’s L E =k &
Hierer F  red symroe
41 Nortrpmetrmmiy
5 4
C rapmicher e rea r o mtert ared
i
” Cléarly, A%)5 | snd 3 | but al =
4 / 0\
M.llzt!am! - 5o R.bu : |
Hence, R 1= not traceative A -
Thus, R satisfies none of reflexivily, = ety
transity ity

N, defirned

EXAMPLE § Mﬂbﬂrmqﬂﬂmdnumhncrdi t R be a relution

wlﬂlﬂ.b}:ll‘w#bl
B daars . Then, show that R is reflexive end

e — w MRM“MWﬂ!ﬂ

'\-jr‘ . Ao - m-wlhmmmtmf\'
oy Y Then, clearly,  is a factor of &
. (@ eR ¥ seN

So, R is reflexive.

W 'i N such that (a, )€ Rand (b, O € R
Now, (a, b)€ Rand (b, V€ R

transitive but not sym net ri
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ExAMPLE 10 £
// ddiﬂ
R=@
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he fo 1

Show that
tisfies t

soLurioN

,2isnotalr 1ple
m o }; multiple of 6.
ws, (6, 2) € Rand (2, 6) & R
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RrRF-11
Relations

= (A, C)= R.
*~ R is transitive.
(ii) Nonreﬂeany
Let A be any setin S
i Then, A < A shows that (A, A)z R.
. R is not reflexive.
(iii) Nonsymmetry
Now (A, B)e R = AcB
= BaiA
“= (B, A)= R
* R is not symmetric.
Hence, R is transitive but neither reflexive nor symmetric.

EXAMPLE 12 Give an example of a relation which is
(1) reflexive and transitive but not synimetric;
(i1) symmetric and transitive but not reflexive;
(iti) reflexive and symmetric but not transitive;
(iv) symmetric but neither reflexive nor transitive;
(v) transitive but neither reflexive nor symmetric.
SOLUTION LetA=(1,2,3}.
Then, it is easy to verify that the relation .,
(i) RJ, = {(lr 1): (21 2): (31 3): (1! 2)}
is reflexive and transitive.
R, is not symmetric, since
(1, 2)€ Rand (2, 1) € R.
(i) Ry= 1(1: 1),(2,2),(1,2), (2, 1)}
' is symmetric and transitive.
‘ But, R2 is not reflexive, since (3, 3) € Ry
() Rs=1{(1,1), (2,2),(3,3),(1,2), 2, 1), 2,3),3,2)
~ is reflexive and symmetric.
R .*_-_" ~ But, R; is not fransitive, since
‘ @, 2)€ Ry, (2, 3)€ Rybut (1, 3) & Ry,

i ;@ Ri=12,2),3,3), (1,2, 1)

reflexive since (1, 1) & R,
';;;:t.::pansi-tive, as
d (2, 1)e Rybut (1, 1) & Ry P i
AT HE vt
‘ )“"Q‘%' @, b )Q "C)
' (1 1)eR. 5\%“""% i&ﬁf&
1, D€ Rsbut 2 e Ky W

“WWW.GRADESETTER.COM
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Relations

(ii) Symmetry

RF-13

Let (a, b) be an arbitrary element of R;  R,. Then,

(a, )€ Ry R,
= (a, b)€ Ryand (g, b)e R,
= (b, a)€ Ryand (b, a) e R,

[ R,is symmetric and R, is symmetric]

= (b, a) e Rl M Rs.

This shows that R; N R, is symmetric.

(iii) Transitivity
(a, b)e Ry R,and (b, ¢

Ye Ry Ry

= (a, b)e Ry, (a, b)€ Ry, and (b, c)€ Ry, (b; ©) € Ry

= {(ﬂ, b) € Rl; (b.r C)E Rl}:

and Kﬁ, b) = Rll (b, C) € Rz\

= (@, c)e R, and (@, )€ R,
[ R,is transitive and R, is transitive]

= (a, )€ Ry R,.

This shows that (R; N R»)is transitive.
Thus, R; N R, is reflexive, symmetric and transitive.
Hence, R; N R, is an equivalence relation.

EXAMPLE 15 Give an example to show that the union of two equ
EXAMPLE 15

ivalence relations on a

set A need not be an equivalence relation on A. :

SOLUTION

Let R, and R, be two relations onaset A = {1, 2, 3}, givenb

R, ={(1,1),2,2),(3,3),(12),2 1)

and RZ = [(If 11 )r (2, 2); (3, 3); (1, 3), (3, 1)} .
Then, it is easy to verify that each one ©

equivalence relation.
But, R, UR,={(1, 1), (2,2),
is not transitive, as v

NG e R VR, and (

s Let R be an equiva

lence, (R; U Ry is not an equivalence relation.

nts of A which are
tofed byfal. f . o

pint or identical.

f R, and R, is an

3,3),(1,2), 2,1),(1,3), 3, )

1, 2)€ RyUR,but @, 2) ¢ R,UR,.

lence relation in a set A and Iet.atla A.
related to a, is called the equivaience 3
23

5 R
£ &

-

: _WWW.GRAD.ESETI’ER.COM
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- 5000 darysc IMalpa ﬁ@f rclan 2 :-.
RF-M Senfors n ! :
i 1ptiolt d
E’x‘/”r?,tfﬁ on he e sl .r’r.rh.-gers, fmr,m'er the
g= 1" ( p) 1= :ﬁt’!sfbh’f) 3) " ) 3
. Shot? st R7Z an ¢ m‘m!encf peld jar v $y ‘ .
jtsr: ﬁmi‘ rrm‘mri::g ) mmmﬂy 2isjo" eqr jvalence A
> 254 ert:cs: )
SOL(JTJON e relati® on Z 53 i o P : 3
(i) Fmﬂeﬂvﬁ‘y |
Let# € Z. .
Then @ A= 0, v.rhich div lsible by~
rar-vf g€z ’
50, R1% ;eﬂe,a‘ve. 1
(ii) Sy:mr:zr:gf ;
ve zsuch that# p, The :
b givisible by |
visible by 3 :
T
L]

Let Ar

‘ Kp AT
= ’(ﬂf*’f?)'is di

@ yis divi ibleby:s
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A=11,2,3,4,5 ¢,
R = |(a, &) : both 4 and b y
o ”m.‘ e = are ¢ithe
Let B=1{1,3,5,7) and c — 12,4, 6)
Show that R
(a) all elements of B are relas
ed t
.’/ (b) all elements of C are related ;:)
(c) no element of B is related to ay

LE 1 7 Lot
gXAMEL=—

each other:
each other;
Yy element of C.
SOLUTION The given relation satisfies the follow
(1) Reflexivity
Letae A.
Then, it is clear that 2 and 4 are both
@ a)e R M , A re both odd or both even.
So, R is reflexive.
(ii) Symmetry
m Let (a, b) € R. Then, _
(@, b)e R = bothaand b are either odd or even
=> both b and a are either odd or even
é = (b, @) e R.
" .~ R is symmetric. . A
| ' (iii)- Transitivity
'r Let (2, b) € Rand (b, c) € R. Then,
(@, b)e Rand (b, c)e R
=> [both a and b are either odd or even)
: and {both b and c are either odd or even}
= both a and c are either odd or even
' = (@ c)e R
[ 1 . - & Ris transitive. :
5 T Hence, R is an equivalence relation. b T
e | (a) If we pick up any two elements of B, then both being 0dd,
L ~_ they arerelated to each other. o
5. i ; eing even,
" (b) Ifwepick up any two elements of C, then both being €

they are related to each other. :
(©) It:lege pick up one element of B and one element of C, then
~ one is even while the other is odd..

Qo they are not related to each other.

ing properties:

S do ymi meém by the domain and range of a

WHW-.GRAD.ESEHER.COI“
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ysitive. .

<x <12}, given by

.‘ 11 Shmy that tl_ig relahon R defined on -
valence relatmn. chl the set of

CR={@ ) e~ -b| is even} is an eqm
ir elements relate to il -
o111 e ik ' -1'-“: y-i B AT W
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Relations RF-17

ow that the relation Ron N < N, defin.ed by \

s (1, DR (c,d) < a+d=b+c

is an equivalent relation. : 3
7. LetA=1{1,2,3 4}and R = (1, 1), (2,2), (3, 3), (4, 4), (1,2), (1,3), 3, 2))- Show
17 that R is reflexive and transitive but not symmetric.

£ 16. Let A={1,2,3)and R={(1,1), (2,2), (3, 3), (1, 2), (2, 3)).
Show that R is reflexive but neither symmetric nor transitive.

ANSWERS (EXERCISE 1A)

2. dom (R)={-1, 1, =2, 2}, range (R) = {1, 4)

3. (i) R=1((1,2),(1,3),(1,4),(Q1,6),(2,4),(2,6), (3, 6)
(ii) dom (R)={1,2,3]}
(iii) range (R)={2,3, 4, 6}
-y 4. (1) R=1((2 8),(3,27), (5,6 125), (7,343)}
{ . (ii)) domR=(2,3,5,7)
( (iii) range (R) = {8, 27,125, 34‘31

5. () Ri= {(1, 1),[2, %] [3, %] [4, -}I] 5, %]}
| 1 1

dom (Rl) = {1: 2, 3{ 4, 5}; rarfge (R]i =11, i: -é'r ‘—L.r g}
- @) R>=1((3,3),(6,2),(9, 1)), dom (R, = {3, 6,9}, range (R) =13, 2, 1)
| % (ij'i) R3 =i {(-31 4)! ("'21' 3)! (-'1! 2)1 (0: 1)1 (11 0): (2: 1); (3, 2)}
A 0, T dom (Ry) = (3,-2,-1,0,1,2, 3}, range (R;) = {4, 3,2,1,0).

HINTS TO SOME SELECTED QUESTIONS EXERCISE 1A

%
_ob) whichiseven

(~2b) is even)

y —
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Relations RF-19

a,l] real numl?ers, define a relation R={(a, ) :a= by

(i) not reflexive (ii) not symmetric (iii) not transitive.

1 n_uml:jfers, define a relation R = {(a, b) : 1 + ab >0\,
exive (ii) symmetric (iil) not transitive.

., A is a proper
) not sym;nctric-

the sct S ?f
& g::.-w that R 15
3 11 rea

n the set S of a
2 g‘low that R is (i) refl
Lot S pe the set of all s?ts' 4nd let R = (A, By : A C B, i
Show that R is (i) transitive (i) not reflexive (iii

subSEt o *
: 7, Let A=(1,223 4,5,6). Consider a relation R on A, defined by
’ :{(l’?;b):bj;a:* Lloisa: .
%ow that R is (i) not reflexive (ii) not symmetric (iii) not transitive.
g Let A=1{x€ Z': O-E x= 12?. Show that the relation R =\(a, b): la—b) is a
multiple of 4] is (i) reflextive (ii) symmetric (iil) transitive.
G
HINTS TQ SOME SELECTED QUESTIONS (EXERCISE 1B)
‘J_,. 1 Letn, b, €€ Z.
i (i) Sincea —a= 0, which is an integer;

. (@) €ER & ae Z.
- Ris reflexive.
i) aRb= (= by is an integer

(
‘ =>-(a-—b)isaninteger::a(b—a)isaninteger:&bRn.

1 - Ris'symmetric. ;
integer and (b — ¢) is an integer

(ﬁi)aRb,bRc::&(a—b)iSan
=>(ﬂ—b)+(b—t:)isaninteger

=>(c—-c)isaninteger=:~ch.
- Ris transitive.
2 Leta, b, ¢ be arbitrary real numbers. Then
~ ()asa=aRa So, R is reflexive.
:(ii)aRb,bRt::nszandbs.f:ﬂaﬂc:mRc.

- Ris transitives

-ﬁw. ~2 s‘lshows that -21is fel_atEd to 1.
elated to ~2.

b e ) r’@h 1 is greater than -2.50,1isnotr
T et ) \
g . R is not symmetric.
AR

!

1 5
.So,-z- is not related to 3

ted to 2.
‘5_9__;255 not related to 1
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- Ris transitive-
(i) A CA is not true. 50,
(i) (1,2 (1,2,31- But: (1.
- Risnot symmemc

74 C‘Ieady R=11,2),23). G, 4,5),5,6)

(i) Since (1, 1) € R, s0 R isnot reflexive.
(ii) CIearIy, (1,2) € R. But, (2, 1) € R.
. R is not symmetric.
- (idf) C‘Iean‘y, (1,2) € Rand (2 3)€ R. But, (1, 3) e R.
- (1R2and 2 R 3). But, 1 is not related to 3.

. Ris not transitive. .
8 () Id’ 4| =0, which is a mulhp]e of 4.S0,aRa. So Ris reﬂexlve.
- (i) aRE= |a - ,7[ is a multiple of 4 '

= [ =(a~b)| is a multi Ieof4=> b-
/ - : .:-;.bRa p |b—-a| is a multiple of 4

R is not reflexive:
2, 3}:{1 2} is not frue:

1 ’_-b[ 1s'amulhpleef4and lb |
: C' Bamul le 0f4

--'_';-:!—lﬂr ‘"‘zl“"‘(": kz)|"'4|k ~kl, “-’mlsa
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2. FUNCTIONS

Mt =

ndh Let A and B be two nonem

FUNC - Sos Pty sets. Then, a rule f whi i
v e A, & Uiigile eleyn ; e f which associates to ]
 pement X €-A 4 eit, detoted by fix) of B, is called a furiction froni At B
and we write: '

if s A —> B
ﬂx) is called the image of x, while x is called the pre-image of f(x).

; bonialn, Codomain and Range of a Function

. jot f: Ay Bl Thett, A s called the domain of fand B is called the codoimain of f.
And, fld) £ f(¥) : x € A)is called the range of f. :

example1  LetA={1,2,3 4} and B=(1,4,9,16, 25).

Consider therulef: A » B:fix)=x* ¥ x€ A.
Then, each element in A has its unique image in B.
So, fis a.function from A to B.
A =12=1, Q=2 =4, @) =F=9, (H=4=16
_ Dom (f)=1{1,2,3,4}=A, codomain ( f)=11,4,9,16,25) =B

- .

~ Clearly, 25 & Bdoes nothave its pre-image in 4

\ Vo N:fix)=2x ¥ xe N. |

ery element in N has its unique image in N.

nction from N to N.

ﬁ2)5=‘-4-,' f(3)=6...,andsoon..
domain ()=N

4, 3‘, 10 ). K

- RF-21  WWW.GRADESETTER.COM
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Functions RE-23

Thus, for each y € E there exists -}, y € N such that

— 1 \ 1 N
.f[g-.ujfll x3¥)=¥

o’
. fis onto.
w=0 FuNCTION A finiclion f:A—Bis <aid to be into if theres cxists evain @ single
Aeemtt inn B having no pre-image in A.
Clearly, fisinto & T &y B,
/ Exampts  LetA=12,3,5,7/d B= (0,1,3,5,7).

—2). Then,

Letf: A — B:fi2) =\
=@-2=1,

f2)=2-2=0, f
fN=0G-D=5
Thus, every element in Ah
Now, 37 € B having no pre-image in A.

£A3)=(3-2)-3and

as a unique image in B.

=
’ -~ fisinto.
: Note that range () = (0, 1, 3, 5Y B
8 Bijective Function
] A ovc-one onto function is said to'be bijective or a one-to-one correspondence. -
J CONSTANT FUNCTICN A function f:A—Bis galled a constant function if every
J - clement of A has (e same image in B. ‘

Example LetA=(1,2,3)and B=i5.7,9).
Letf: A— B:f{x)=5 forallx € A.
Clearly, every element in A Tas the same image. ,

So, fis a constant function.
- remARK The range of a constant function is

a singieton set.

I(x)=X M xe A is called an

P

B . | :
i ENTITY FUNCTION The function Las A=A

o+

s Two functions f end g having the same domain D are said to be

'SOLVED EXAMPLES

= foarallx e N.
e and info.
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7
L o=\ .

o R fooy = 1x) is neither

. & Fag o
- as i
. = . 1
I #0YT s \

o -
LT AN v 4e

y % IR

3 -

:1’.- ‘ ) AL D S Y
umbers have the same 1Mage-

g~

oA e | 1o 100t

=
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0oQ-
e Senior Secandary Schoo! Mathem

ds)

heads or 5 heads or 6 hea :

Required probability = P(3 heads or 4
1

e 8 - ] 6] < 6] 67

- —
- — —

1 putis
22. In asingle throw, w« have P(T=3 and Plnat N =3

1 1
p=-inq=‘iaﬂdﬂ=5.

Required probability = P(X =1) of PoX =3) or POX=5)
—P(X=1)+P(X=3)+P(X=5 .

§ 1 1 ] 4 5 13' l S : }-}

o b gfo 6 6 6

0 oy sy gt B

'(3‘2"32 32]‘ 3272 .
1 —
23. In a single throw, we have P(H) =75 and P(notH)—. 7

A ]
_p:_l.z--q=5_‘andﬂ—5.

X =0)or P(X=2)or P(X=4)

Required p:dbabﬂity =P
=P(X=0)+PX=2)+ PX=9

Zandn=8. |
bility = P(6 heads or 7 heads or 8 heads)

atics for Class 12
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