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Chapter No. 01

Quadratic Equation:

An equation which contain the square of
the unknown (variable) quantity, but no
higher power, is called quadrnic
equation or an equation of second
degree,

Example:  x*=7x+6

Standard form of quadratic equation:

A second degree equation in one variable
%, is ax*+bx+c,a#0and a, b, ¢ are
constants  is called the general or
standard form of a quadratic equation,
Where a is the coelficient of x*, b is the
coelTicient of x and constant term is ¢. It
is also called standard form,

Reciprocal Equation:

. An equation is said 1o be a reciprocal

cquation, il it remains unchanged, when
% is replaced h;r-]-.
X

Example: 2x* =5x" = 14x* =5x +2=0
Exponentinl Equation:

In exponential equations variable occurs
in exponent,

Example: §'' +5"* =26

Radical Equation:

. An equation involving expression under

the radical sign is called a radical
equalion.

Example: Vx+3=x+1
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Chapter No. 02

Discriminant:
. The expression “b*—dac™ of the
quadratic  expression  ax®+bx+cis

called discriminant.
Example: 7x* =2x+1=0)
Symmetric Function:

Symmetric lunctions of the roots of a
guadratic equation are those functions in
which all the roots involved are alike, so
that the value of the expression remains
unaltered, when roots are interchanged.
Example: a’ + '+ 3af

Synthetic Division:

Synthetic division is the process of
finding the quotient and remainder, when
a polynomial is divided by a linear
polynomial.

Example: (5x' -3x'-2x)+(x-3)
Simultaneous Equations:

A system of equation [(x,y)=0and

g{x.y)=0having a common solution is

called a system of simultancous

equations.

Example: 3x+y=0;3x*+y* =50
Chapter No. 03

Ratlo:

A relation between two guantities of the
same kind is called ralio.

Example: 8:11

Proportion:

A proportion is o stalement which is
expressed as equivalence of two ratios.
Example: a:bzc:d

Direct Variation:

If two quantities are related in such a

way that when one changes in any ratio
so does the other is called direct
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varialion.
X of

Example: x =ky

Inverse Variation:

Il 1wo gquantities are related in such o
wiy that when one quantity increases the
other decreases is  called inverse
variation.
X o< —

y

k
X=—

y
Joint Variation:

Example:

A combination of direct and inverse
variations of one or more than one

variables  forms  joint  wvariation.
b X
yee—iy=k=
X z
2
o X°Z
Example: .
y=kx'z
Here k # (Qis the constant of variation.
Chapter No, 04
Fraction:

A fraction is an indicated quotient of two
numbers or algebraic expressions, It is
represented by ( ).

Example: Eé
8 4
Equation:

An cquation is eguality between 1wo
expressions,
Identity:

An identity is an equation which is
satisfied by all the values of the variable
involved.

Example: 2{x+1)=2x+2

Ratlonal Fraction:
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N(x)

(x)
N(x) and D(x) are polynomials in x with
real coeflicien, is called a rational

where

An expression of the form

fraction.

. 2x

Example; ————
(x=1)x+2)

Proper Fraction:

A rational lraction E-(i}. with D(x)=0
Dix)

is called a proper fraction, il degree of
polynomial N(x), in numeritor is less
than the degree of the polynomial D(x),
in the denominator.,

2 ."In’

"1+
Improper Frur:llun*

Example: —

N(x)

A rational  expression  ——with
pres D(x)

D(x)# Ois called an improper fraction if
degree of the polynomial N(x) in the
numerator is grealer or equal to the
degree of the polynomial D{x) in the
denominator,

|
Example: 2 ' ﬁ,l
x+2 x +1
Partlal Fractions:

Decomposition  of  resultant  fraction

N(x) . when:

D(x)

(a) Denominator D{x) consist of non-
repeated linear factors,

(b) Denominator D(x) consist of repeated
linear factors.

(¢) Denominator  D(x) contains  non-
repeated irreducible quadratic factors,

(d) Denominator D(x) has repeated
quadratic factors.
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Chapter No. 05

Set:

A sct is the well-defined collection of
distinct objects with some common

propertics.
Example:
R={1.23....20),Z={1.3,5.7)

Union of Sets:

Union of two sets A and B denoted by
AUBis the set conlaining elements
which either belong 10 A and B or 1o
both.

Examples:

If A={1.2.3,4}and B ={5.6,7}then:
AUB=?
AUB={1,2,3,4)U{5.6.7)

AU H n {tl 1'3#“#5‘&?}
Intersection of Sets:
Intersection of two sets A and B denoted
by A Bis the set of common elements
of both A and B,
Example:

If A={0,1,2,3,4)and B ={2,3,1} then:
ANB=1?
ANB={0,12,34}N{2.3.1}

ANB={123}
Dilference of Sets:
The set difference of B and A denoted by
B = A is the set of all those elemenis of
B but do not belonging 10 A.
Example:

If A={0.1.2,3,4} and B = {1.4,5] then:
A-B="7
A-B={001.2234)-{1.4.5)

A-B={0.23}
Compliment of Sets:
Compliment of a set A w.r.t universal sel
U is denoted by A*orA’. conlain all

05/;-7-&
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AUB={1.2.3.4,5.6.7]
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those elements of U which do not belong
1o A.

Example:
U={1.23....10},A={0,1,2,3....,10)
A'=U=A
U-A={123...10}-{0,,23...10}
U-A={}
Closed Figures:

British Mathematician John Venn (1834-
1923) introduced rectangle for @
universal set U and its subsets A and B
as a closed figures inside this rectangle.

Example:
/]

Binary Relation:

Suppose A and B are two non-empty sels
then relation (:A - Bis called o
function if (i) Dom [ = set A (ii) every
x€ Aappears in one and only ordered
paire I,
Example:

X={2.3.4.5) and Y ={2,4,6,8)

XxY ={2,3,4,5}x{2.4,6,8)
={2.2}.{2.4}.{2.6}.{2.8]}.
{3.2).{3.4}.{3.6}.{3.8).
{4.2}.{4.4).{4.6}.{4.8}.
{5.2}.{5.4}.{5.6}.{5.8})
Function:

Suppose A and B are two non-empty sels
then relation : A — Bis called function
il (1) Dom [ = set A (ii) Vx& Awe can
associate some unigue image element
y=l(x)eB.

Example:

.LJ.LJ’,:IFL. A.'[ﬁ' !ru"l-dlf-'l.l:ﬂ
Lo
U={.2.3....10}.A ={0.1,2.3.....10}
A'=U=-A
U-A={1.2.3....10)-{0.,2.3.....10}

u-A={)
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R ={(0.1).(1.2),(2.3).(3.4)}
DomR ={0,1,2,3}

RangeR ={1,2,3,4}
I

.

——{

A=z Bis

Into Functlon:

A function f:A — Bis called an into
function il at least one element in B is
not an image of some element of set A.
Example:

f ={(0.1).(1.1).(2.3).(3.2)}
f

A=

Onto Function:

A function f:A — Bis called an onto
function if every element of set B is an
image of at least one clement of set A.
Example:
A={12.3,4,0)and B ={1.2,3.4,5)

{
a -
I
! [=!
: -
l !
Adz Bis

One-one Function:

A function f:A — Bis called one-one
function il all distinct elements of A

R ={(0.1),(1.2).(2.3).(3.9)}
DomR ={0,1,2.3}

RangeR ={1,2,3.4}
/

e

——
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have distinct images in B.

Example:
A ={0,1,2,3}and B={1,2,3,4)
/

0 -1

I »1

2 3

3 —=4

$
Az Bis

Bijective Function:

A mule :A—=Bis called bijective
function il function [ is one-one and
onlo.

Example:
A={12.3,4)and B={2,3.4.5)
/
. i
I *2
2 *3
) 4
4 o3
Chapter No. 06

Frequency Distribution:
A frequency distribution is a tabular

A E.:‘.-:J‘ -’:.g'f.lf nd

B={234}nA={0123] &
S
0 - |
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2 .3
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ammangement  classilying  data  inlo o
different group., --‘Iq-ﬁr
Example: o
Five coins are 1ossed 20 times and the
number of heads recorded at each toss 34.23,3,5,2,2.2,1,1,2,14.2.2,3.34.2
are given below: X AS JJ £
3423352221,1,.2,14,223.34.2 | i 3

X Tally Marks | F

i S TR A T 2 1 8

2 JHT 1 8 5 uf 5

3 Jilig 5 4 " 3

4 111 3 5 I 1

5 | 1
Class Limits: o T

(a) The minimum and maximum values
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Formula: HM = LI

Z_
X
Mode:

Mode is defined as the most frequent
occurring observation of the variable or
data.

Formula: Mode=( + ~—-—r"—":-|]~—- xh
EI.l'u = I-I = rl‘
Median:

Median is the measure which determines
the middlemost observation in a data set,

Formula: Median= ¢ + I?'{% - r:}

Dispersion:

Dispersion means  the spread or
scatlerness of observation in a data set.
These also helps in comparing Iwo sels
in data.

I- Range

2. variance
Range:
Range measures the extent of variation
between two extreme observations of a
data set, It is given by the formula:

Range=x_, =X, . =X, —X,

Yarlance:

Variance is defined as the mean of the
squared  deviation of x(i=12,...)

observations from their arithmetic mean.
Formula:

T(X-X)
n

Variance of X =8 =

Deviation:

A deviation is defined as *a dilTerence of
any value of the varinble from any
constant’. Formula: D, =X, - A

Standard Deviation:

Standard  deviation ix delined as the

HM = LI Wy
E —
X

e
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positive square rool of mean of the
squared deviations of x,(i=12,..,n)
observations from their arithmetic mean.

a3l
Formula: SS= %
Chapter No, 07
Degree:

I we divide the circumference of a circle
into 360 equal arcs. Then the angle
subtended at the centre of the circle by
one arc is called one degree and is
denoted by 1*.

Radian:

The angle subtended a the centre of the
circle by an arc, whose length is equal to
the rodius of the circle, is called one
radius.

Formula: = i:'m.i
KO

Relationship between Radian and Degree Measures: |

I* = rad = 0.0175Rad
180

IRad = % =57.295"

...:..}HJ' b d S F—: ] s zralenfurly

T(X-X)

 —
n

S8 Wb

L H I A

eI e IS AL E 858
074
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L4
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n
=—rml .
180

ﬁj";ﬁdﬁ;ﬂ;&;
1° = rad = 0.0175Rad
180

IRad = L 57.295°

n
Relationship between Angle, Arc Length and Radius: I 10 LSS F 0l

Relationship between central angle and
arc length of a circle.
Formula: f=r0

Area ol o circular seclor:

Area ol a circular seclor:

Formula: A= % r'o

Co-terminal Angles:

Two or more than two angles with the

(=10F 2t 38T SmmO s,

A
, - lﬂ :I.'.l“ai

:JANTAB ity

I " - [
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same initial and terminal sides are called
co-terminal angles.
Examples:

B

2w+ 6

9,

Stundard Position:

A general angle is said to be in standard
position il its vertex is ot the origin and
its initial side is directed along the
positive direction of the x-axis ol a
rectungular coordinate system.
Formula:

'

_

> X

Quadrantal Angle:

An angle is called a quadrantal angle, il
its terminal side lies on the x-axis or y-
axis.

Example:

’ it

Arc:

A part of the circumference of a circle is

Al M
e

B

2n+ 8

A 4

o,
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J.«f-x._,r:d::-‘-:pjmlmn.;rr.r-._.ﬂ,f.;_ -!:fﬁ
Al Sl it Lar 2t

e

y

0 > X
il
5Jf.i.|li*_1;ﬂ.@f'ykcr“lrﬂJall'-i-i'n'uf!f(l
..:f 'll.:
el — g

e

-}i

ry

90°
N,
0

(ST

It

-56

..:_I‘ﬂfr’{ﬁ.l'l:},.f"; S LL;U]JI et



Ans,

58-

Ans,

59-

Ans,

Example:

Js
Segment ol a Circle:

A pant of the circle bounded by an arc
and a chord is called segment of a circle.
Example:

rﬁl:.-ﬁ
Sector ol a Circle:

A pan of the circle bounded by the two
radii and an arc is called sector of the

circle.
0
| — L,”]J'

Example:
el
Chapter No. 08
Projection:

The projection of a given point on a line
is the foot of Ldrawn from the point on
that line. However the projection of
given point P on a line AB is the point P
itself,

Example:

Lo
A - a8
v
h.‘ll.nl-i:l =57
et M odp T mnlaing o
e
NG
!..Fh,.p-ﬁ
hfhw =58
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Example:

A — B
Jr
Segment of n Circle:

A part of the circle bounded by an arc
and a chord is called segment of a circle.
Example:

NG
:J"h.ﬂ:’.
Sector of a Circle:

A part of the circle bounded by the 1wo
radii and an arc is called sector of the
circle.

Example:

Chapter No. 08

Projection:

The projection of a given point on a line

is the foot of Ldrawn from the point on
that line. However the projection of
given point P on a line AB is the point P
itself.

Example:

e
A - i}
e
wip M -57
et S ol T mnloms win
o
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251y a7
2wl -58
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-G YT E T IiiHiiiiq

A B

Zero Dimension:

The projection of a [inite line on another
line is the portion of the latter intercepted
between the projection of ends ol the
given finite line. However projection of o
vertical line is the join of these 1wo

interseeting lines which is of zero
dimension.
Example:
c
D
A E B
Obluse Angle:

An angle which is greater than 90"is
called obtuse angle.

Right Angle:

An angle which is equal 10 90°is called
right angle.
Example:

_lgﬂ

Acute Angle:

An angle which is less than Y is called
acule angle.

A B
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Chapter No. (9

Circle:
A circle is the locus of a moving point P
in a plane which is equidistant from
some [ixed point N. The fixed point N
not lying on the circle is called the centre
and the constant distance PN is called its
radius,
Example:
Circumflerence:
2nris the circumference of a circle with
radius r,
Example:

o
Circular Area:
m is the circular area of a circle with

radius.
Collinear Points:

The points lying on the same line are
collinear points,

Circumcircle:

The circle paving through the venices of
a triangle is called its circumcircle where
Lbisector of sides of the triangle
provides the centre.
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Ans.

70-

Ans,

71-

Ans.

72-

Ans.

73-

Ans.

Chapter No. 10

Secant:

A secant is a straight line which cuts the
circumference of a circle in two distinet
points.

Example:

Tangent:

A langent to a circle is the straight line
which meets the circumflerence al one
point only being produced does not cut it
at all. The point of tangency is also
known as the point of contact, ABis the
tangent line to the circle.

Example:

A T B

Length of a Tangent:

The length of a tingem to a circle is
measured from the given point to the
puint of contact.

Chapter No. 12
Seclor:

The sector of a circle is an area bounded
by any two radii and the arc intercepted
between them.

Central Angle:

A cenlral angle is subtended by two radii
at the eentre 0l the cirele
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74-

Ans,

Ans.

16-

Ans.

Ans.

8-

Ans,

79-

Ans.

Ans.

Ans,

H2-

Ans.

Ans,

z

Circumnngle:

Any two chords of a circle having
common point on its circumference.

Chord:

The join of any two points on the
circumference of the circle is called its
chord.

Cyclic Quadrilateral:

A quodrilateral is called eyclic when n
circle can be drawn through its four
vertices.

In-centre:

In-centre of o triangle is the centre of a
circle inscribed in a triangle.

Chapter No. 13
Clrcle:

A circle is locus of a moving point in o
plane which is equidistant from o fixed
point. The lixed point is called “centre”
of the circle.

Radius:

The distance from the centre of the circle
to any point on the circle is called radius
of the circle.

Perimeter:

The perimeter of a closed geometric
figure is the sum of its sides,
Clrcumference:

The perimeter or length of the boundary
of the cirele is called the circumference.
Dinmeter:

A chord which passes through the centre
of the circle is called diameter ol the
circle.

Are:

A part of circumference of a circle is
called an arc.
Triangle:
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Ans, A plane figure formed by three straight
edges us its sides is called a triangle,

85- Polygon:

Ans. A plane figure with three or more
straight edges is called polygon.

86- Regular Polygon:

Ans. A fligure bounded by equal straight lines
which has all its angles equal is called o
regular polygon,

87- Vertices:

Ans. The comers of a polygon are called its
vertices.

BE- Locus:

Ans, The path of an object moving according
to some rule, is the locus of the object.

89- Circumscribed:

Ans. Il a circle passes through all the vertices
of a polygon the circle is said to be
circumscribed about the polygon and the
polygon is siuid to be inscribed in the
circle.

90- Escribed Circle:

Ans. If a circle touches one side of triangle
externally and the other two produced
sides internally is called escribed circle.

91- Circumcircle:

Ans, The circle passing through the vertices of
triangle ABC is known as circumcircle,
lts radius as circumradius and centre as
circumeentre.

92- In-Circle:

Ans. A circle which touches the three sides of

a triangle intemnally is known as in-
circle, Its radius as in-radius and centre
as in-cenlre,

;.hﬂ;rl.,:.f;f.f.#-f.,“&;.‘é,..-_.u.:.uT._!':rF',J.;.f
I L s
L &

Q{'LPHI,E{;QPJHJ;J‘_H.:.HTHH-_._-,EL;—,‘:- 5

-7

Lwun 2k,
E"'JL-.,;:f.r.*.-:.'.-rrbtlbu-"lrﬁ.ﬁ.,ﬁt.ﬂﬁﬂl,n?’;ﬁl
B T e

WU

_q{.fb'lafﬂ-(}*f.uf“udf.ﬂbuhm}' :

¥

v s v e = url.r(l'-'f. Lo P-4 d’r P30
e W E L En L e
wbuifle
fLwntpzsndmd ol LHL ot 2
VST S TIY { PV I PP N

wAAY
-t pnmmi S e urn Lot

wilar®
l.F‘Hr"‘*hF|?U'!L;J;{J?JIJA"!FLM'UE£-##‘
Lo f oL pir {5 p Lncvtd

-

T



