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Lines & Angles

Angle: The inclination between two lines is called an angle. A figure formed by two rays or lines that share a common endpoint is called

an angle. The two rays are known as the arms of the angle, and the common endpoint is called the vertex.
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Acute angle Right angle ‘ Straight angle Obtuse angle Reflex angle Complete angle
‘ /-‘\.-
«figh
Q S L S l'-_ . . / N N J)
Acute angle: If an angle is greater than 0° A RIghtauiile: s crplc s et A |
o leas thbians to 90°, it is called a right angle. | e f
0° < 8<90° (£ABC is an acute angle) 5 6 = 90° (£ABC is a right angle.) 90°
B C B c ‘
Obtuse angle: If an angle is greater than Straight angle: If an angle is i
90° and less than 180° it is called an A equal to 180° it is called a 0 |
obtuse angle. \ 0 straight angle. e LN — |
90° < 6 < 180° (£ ABC is an obtuse angle.) B C 0 = 180° (£ ABC is a straight A B c
angle)
Reflex angle: If an angle is greater than 3 "
180° and less than 3607, it is called a reflex Complete angle: If an angle is 8= 360°
equal to 360°, it is called a ooy
angle. ; W), |
180° < B <360° (ZABC is a reflex angle) G C cemplets angle
Pair angle
Pair Angles
FEO e O R O S e
Adjacent Angle Linear Pair Angle Complementary Supplementary
Angle Angle
Z1+£2=180°

Z1

Z1+/2=90°




Triangle

===

Types of Triangles

v _ ¥

(T essdonsiges )
| % Acute-angled Triangle | <% Scalene Triangle

“ Right-angled Triangle % Isosceles Triangle

¥ Obtuse-angled Triangle <@ Eqm.lsitera.l :I‘riangle

Triangle based on angle ‘ Triangle based on side

Scalene triangle: A triangle in
which all three sides are of
lengths is called a

scalene triangle.

Acute-angled triangle: A
triangle in which each angle
is less than 90° is called an | different
acute-angled triangle.

Isosceles triangle: A triangle
whose two sides are equal is
called an isosceles triangle.

Right- angled triangle: A
triangle in which one angle is
90° is called a right-angled
triangle. A

Obtuse-angled triangle: A
triangle in which one angle is
greater than 90° is called an
obtuse-angled triangle.

Equilateral triangle: A triangle
in which all sides are equal is
called an equilateral triangle.

2 r".“}‘.’rll

e ol e L U

If the sum of the ratios of two | If the sum of the squares of two
angles of a triangle is greater | sides of a triangle is greater than
than the third angle, the | the square of the longest side, the
triangle is called an acute- :triangle is called an acute-angled
angled triangle.

A

£

If the sum of the ratios of
two angles is equal to the
third angle, then the triangle

is a right-angled triangle.

C
ZA+ /B=/C

If the sum of the ratios of

two angles of a triangle is

less than the third angle, the

triangle is called an obtuse-

If the sum of the squares of two
sides of a triangle is equal to the
square of the longest side, the
triangle is called a right-angled

triangle.

a2 +bi=c

If the sum of the squares of two

sides of a triangle is less than |
the square of the longest side,
the triangle is called an obtuse- |

angled triangle. | angled triangle

ZA+ /B < £C

Triangle inequality

00 The construction of a triangle is possible only if the sum of

two sides is greater than the third side.
a+b>¢, b+tc>a, cta>b

O Ifthe difference between two sides is less
than the third side, a triangle will be

formed.

a-b<c, b-c<a, c—-a<b

s |le—al <b<(c+a)

0O The length of the longest side of a triangle is less than half
of its perimeter.

c<(a+b)

[c+c)<(a+b+cg)

2¢ < perimeter

Perimeter
Cobaoa

Where ¢ = the length of the longer side.

In a triangle ABC, AD L BC,

O is a point on AD, then

[AB? + OC? = AC? + OB?|
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Based on the angle bisector of a triangle

0

In triangle ABC, AE is the angle
bisector of ZBAC and AD is the

perpendicular drawn to side BC.

Then

LB=Z£C
2

In triangle ABC,

ZDAE =

the angle E
bisector of interior angle /B
and the angle bisector of

exterior angle Z£C meet at E.

then, ZBEC = %ABAC

In triangle ABC, the

bisectors of ZB and ZC

meet at I.

then, ZBIC = 90° + é—;

ABC, the
bisectors of the exterior angles

In triangle

at /B and ZC meet at O.

Then,

ZBOC =90° - %

ZA =2 (90° - £BOC)

The line connecting the

points formed by the
intersection of two internal

angle bisectors and two

external angle bisectorsof a

triangle is always a straight

line.

% AlO is a straight line and divides A into two equal parts.
£BIC + /BOC = 180°

*» BICO is a cyclic quadrilateral.

In a triangle ABC, side BC is extended to D, and the angle

bisector of /A meets BC at E.

Then

ZABC + ZACD = 2 ZAEC

Property of area of a triangle

When the height of the triangle is given

0

O

In any quadrilateral, the angle formed by the bisectors of two

adjacent angles is equal to half the sum of the other tuéo

angles.

SN 20

In isosceles triangle

.

¥ AB =AC

%* AADB=AADC

Median
A Angle Bisector

% IfADIBC = BD =DC
< AD = Altitude to BC,
= Median to BC

= Angle bisector of ZA

the sides of a triangle.

1
Area of AABC =%x axh, ==

b:a<}:11,=%=-<c>-<h3

When height is not given in a triangle

0O Areaof AABC = JS(S —a)(s-b)(s—c)
+
Where, semi-perimeter (s) = Lgiﬁ
0O When two sides of a triangle are known and the angle between
them is given.
Area of AABC = % absin C
=L be sin A = - casin B
2 2
0O When a line is drawn from a vertex of a triangle to the

opposite side, the ratio in which it

|
1 v
Area of AABC = 5 x Base x Height
divides the side is the same as the ratio

in which it divides the area,

Area of AADB
Area of AADC
1 "
_ EXADXBD*'SIIEB _(@]
CD

%xADxDstin(lSO—B]




|0 Al triangles formed between the same ba_se

| and two |
. parallel lines have equal areas. c DS
‘ Area of AABC o
| = Area of AABD
AB ||CD

.
»

O If two triangles have the same height, the ratio of their

areas is proportional to the ratio of their bases.

Area of AABC
Area of AXYZ

S PG
YZ

Y 1 Z

proportional to the ratio of their heights.
Area of AABC Bl LAD
Area of AXYZ h, XP

O The ratio of a side of a triangle to the sine of the -opposite
angle is equal to twice the radius of its circumcircle.
aseu b fic
sinA  sinB  sinC

R/
e

=2R

< a:b:c=sinA:sinB:sinC
m | AreaofAABC=%absi.nC

=-1— bcsinA=lcasinB
2 2

O If two triangles have equal bases, the ratio of their areas is

O If two sides and the angle between them are given, we use
the Law of Cosine to find the third side.

b%*+c?-a?
L8 cosA=—-:-2b—
c
= a? = b2 +¢2 - 2bc cosA
2 1 2
a‘*+c —-b
.:. COSB=T

— b? = a? +c¢* — 2ac cosB
a? +b*—c?
2ab

= c? =a? + b?-2ab cosC

SN EOs =

O Any line connecting a vertex to the opposite side is called a
cevian.

B B P D SO RNIC
AP, AD, and AQ are cevians.

03 It is used to determine the length
of any cevian.
a?n + b?m = x’c + mnc

— a?n + b’m = c(x@ + mn)

In an isosceles triangle (AB =AC)
X =a?-mn

Note: This formula will also apply to an
equilateral triangle B TS TN

Internal Angle Bisector Theorem

A line that bisects an interior angle of a triangle is called an
interior angle bisector.

An internal angle bisector of a triangle divides the opposite side

in the ratio of the other two sides.
0 AD, is the internal angle bisector

of ZBAC

Length of the internal angle bisector

In AABC if AD, is the internal angle bisector of

/BAC what will be the
length of AD?

X*=ab-mn

B m D n C

exterior angle bisector.

0 The external angle bisector of a triangle divides the opposite
side in the ratio of the other two sides.
%+ AD, is the external

bisector of ZEAC
_AB_BD
= Xel (ele)

Similarity of triangles

0 Two triangles are similar if their corresponding angles are
equal.

LA= ZP, /B = /0, ZC = /R
Corresponding sides .

AB_BC _AC
PORRORSSPR!

Therefore, AABC ~ APQR
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Properties of symmetry of a triangle

Corresponding lengths are in equal ratio.

AB _BC AC h, SEL I L

.

PQ OR PR h, r, R, P, s, m,

O The ratio of the areas of two similar triangles is equal to
the ratio of the squares of their corresponding sides.

O h=height, r = inradius,

R = circumradius

O P = perimeter, s B

= semiperimeter, m = median

I_' Congruency of Triangles

O  Triangles having the same shape and the same size are called

congruent triangles.

O Two triangles are said to be congruent if their three
corresponding sides are equal and their three corresponding

angles are equal.

Properties of Congruent Triangles

Two triangles are said to be congruent if:

O Their corresponding angles are equal:

Area of APQR PQ

- -0

P.

Area of AABC _[ABT [Bc]2 [Ac"
=8z (o)

QR

=)

[_—
a Area of AABC

J Area of APQR

= Side Ratio =

AB_BC _AC
PQ QR PR

AB =PQ, BC=QR, AC=PR

Therefore, AABC = APQR

O Their corresponding sides are also equal:

Incenter (1):

The point of intersection
of the internal angle
bisectors of a triangle.

¢

(ET A
Circumcenter (0):
The point of intersection of

the perpendicular bisectors
of the sides of a triangle.

Centre of Triangles

-4
( orthocenter (H):

The point of intersection
of the three altitudes
of a triangle.

-

2 N
Centroid (G):
The point of intersection
of the three medians
of a triangle.

O Inradius of any triangle

Tr=

A Area
s Semi - perimeter

0O Inradius of a right-angled triangle

r=p+b—h
2

O Ifh, h, and h, are the three altitudes of a triangle and ’ is

the inradius, then:

Tl ae) 1
=— 4 — 4+ —

r h hith

0 Relation between the incenter and the three sides of a triangle

thﬂ: g
ID a 'IE
Cl a+b




| The point of intersection of the perpendicular bisectors of the

three sides of a triangle is called the circumcenter.

of a triangle is called the circumecircle.

Properties of the Circumcenter

O Circumcircle: The circle passing through all three vertices

Orthocentre

The point of intersection of the three altitudes of a triangle is

called the orthocenter

triangle
= JR*-2Rr Where, R = Circumradius and r = Inradius.

O The center of the circumcircle is called the circumcenter (O). ’ Orthocenter
O The circumcenter of a triangle is equidistant
from all three vertices, and this distance is ‘
equal to the circumradius (R) [ R s
AO=BO =CO=R . [Properties of the Orthocenter
O The radius of the circumcircle is called the circumradius (R). 00 [If H is the orthocenter of AABC, then:
rthocenter
O Angle at center = 2 x Angle at circumference Ange formecialitio 0
% /BHC=180-ZA
ZBOC = 2/BAC,
% ZAHC =180 - /B
ZA0C = 2/7ABC,
s+ /AHB = 180 - £ZC
ZAOB = 2/ACB o e ey v B C|
03 The length of the side is greater than the height (altitude)
O Theci ie insi i i
e mrcv_.lmcenter may lie inside, outside, or on a side AB > AD, BC > BE, AC > CF
of the triangle. >
ides o
0O In an acute-angled triangle, the circumcenter lies inside LIS the Suprotific tacc 2
the triangle a triangle is greater than the
O Inan obtuse-angled triangle, the circumcenter lies outside sum of its three altitudes
the triangle. (AB + BC + AC) > (AD + BE +
0O In a right-angled trangle, the circumcenter lies at the CF)
| midpoint of the hypotenuse.
00 Relation between the altitude and side of a triangle
S i e
=S —: = hihs =
0O Circumradius of any triangle i e b [
Product of three sides gphe Position of the Orthocenter
R= "X Area of triangle 4A
Qlspsimie.  sebul Wl o O Acute-angled triangle: The
2sinA 2sinB  2sinC orthocenter always lies inside
feranrie Orthocenter
Position of the Circumcenter 3
O In an acute-angled triangle,
the circumcenter always lies O Right-angled triangle: In a
inside the triangle. Circumcenter right-angled triangle, the
PO=RO=QO=R orthocenter lies at the vertex of
= 7 the right angle.
0 In a right-angled triangle, the Orthocenter
- ooty e i Circumcenter | Note Distance betw the orth :
SRS reum: [ istance between the o t i |
midpoint of the hypotenuse. | e ocen ell; and circumcenter of a |
| 25e - = otenuse _ , |
PO =OR=00 =R | right-angled triangle. 5 = |
00 In an obtuse-angled triangle, 3 S
the circumcenter lies outside
. Circumcenter ’
the triangle. 0 Obtuse-angled triangle: The
= = = Q
PO=0OR=0Q =R orthocenter lies outside the
1 Distance (d) between the incenter and circumcenter of any

triangle, behind the obtuse

Orthoce;\ter
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Centroid
: i L A
O Median A line segment joining
a vertex of a triangle to the
midpoint of the opposite side is > Median
called a median.
¢ A median divides the triangle B D <
into two equal-area triangles. Midpoint

0O Centroid: The

intersection of the three medians

point of

of a triangle is called the centroid.

It is denoted by G.
Where AD, BE, and CF are the medians of the triangle, and
G is the centroid
[ Apolionius’ Theorem
0O Apollonius' Theorem is used to find the length of the
medians of a triangle.
AB? + AC? = 2(AD? + BD?)

2
or AB? + AC? = 2(AD‘-’ + B—f—)

O If two medians intersect each other
at right angles, then:
AB? + AC? = 5BC?

O If two medians of an isosceles
triangle intersect each other at

right angles, then:

EJ’_§=£_§
BO 28 BC 32

Relationship between the Sides & Median of a Triangle

O The sum of any two sides of a triangle is greater than twice
the median drawn to the third side.

w
(¢!

AB + AC > 2AD

O The perimeter of a triangle (sum of its
sides) is always greater than the sum of
its three medians.
(AB + BC + CA) > (AD + BE + CF)

B D C

0O Four times the sum of the three medians of a triangle is
greater than three times the sum of its three sides.
3 (AB + BC + CA) < 4(AD + BE + CF)

O Correct mathematical statement: Three times the sum
of the squares of the three sides of a triangle is equal to

four times the sum of the squares of its three medians.
3 (AB? + BC? + CA?) = 4(AD? + BE? + CF?)
AB?+BC? +CA? 4 AB+BC+CA 4

or

= — —— o —
AD? +BE*+CF* 3 AD+BE+CF 3

Area of the Triangle Formed by the Medians

If two medians intersect each other at

right angles and their lengths are given,

then the area of the triangle is:

: 2
Area of triangle = 3 m, X m, B

Properties of the Centroid in a Right-Angled Triangle }

O In a right-angled triangle, the sum of the squares of the
two medians and the square of the line B

segment joining them is equal to the ,
i \
A
—

square of the hypotenuse
AD? + BE? = DE? + AB?

Note If D and E are the midpoints and

B
AD and BE are medians, then DE= %

O Inaright-angled triangle, four times the sum of the squares
of the two medians drawn to the legsis B
equal to five times the square of the

hypotenuse.
4(AD? + BE?) = 5AB?
% AD?+ BE? = 5R? (AB = 2R)

O In a right-angled triangle ABC, if AD, BE,
and CF are the three medians, then:
AG2+ CG2 = SBGz[BEst-A-zg]

Relation between the Circumcenter, Orthocenter, and
Centroid in a Right-Angled Triangle
Euler’'s Line

In any triangle, the orthocenter,
centroid, and circumcenter lie on the
same straight line, called the Euler
line. The centroid divides this line in
the ratio 2 : 1.

2 - 1
! G c
(orthocenter) (centroid)  (circumcenter)

Triangle Formed by the Medians

O If O is the midpoint of the median AD,
then —AQ0:0G:GD=3:1:2

4

g —"

O Sum of the Areas of Triangles Formed up to Infinity
4
= s Area of the original triangle
00 Sum of the Perimeters of Triangles

Formed up to Infinity
= 2 x Perimeter of the Original Triangle




Right Angle Triangle 0

O Area of AABC = x x y

- ——5y——=<¢

Perpendicular from the right-angle vertex to the hypotenuse

O In right-angled triangle ABC, if a perpendicular CD is drawn

from the right-angled vertex to the hypotenuse,

(i) BC?*=BD=xBA

Side of square (1) =

Largest possible square inside a right-angled t"_ﬂﬂgle
Case: 1 Case: > 2 ,

ab ; E abc .
_8Y  sideofsquare(y)= _-—-———32 tieab y
a-+ B

(ii) Ac’=ADxAB

(iii) cp= BCx AC

(iv) cp?=BD x AD

Note The maximum size of the square

will be in Case 1.

Side of the square (a) = XY

) 1 K 1 P, 1
CDaBC LTACS
BC* BD a
) o ind
(vi) CA’ DA
Side of the square in any triangle
Xy
a =
Xty

Quadrilateral

If three semicircles are drawn on the three sides of a right-
angled triangle, then the area of the shaged region is equal to
the area of the triangle.

Area of the shaded region

= Area of AABC

X+y? =2

- Area of the shaded region
= Area of AABC

O If the diagonals of a quadrilateral p

intersect each other at 90°,

AB? + CD? = AD? + BC? a

O If DO and CO are the angle
bisectors of ZD and ZC respectively,

then

/COD = % (ZA + /B)

00 The quadrilateral formed by the
angle bisectors of a quadrilateral

is a cyclic quadrilateral.

/P + /R = 180°, and /S + ZQ

= 1800

=7 — 2
Hmmmauwm:

If perpendiculars are drawn from the D

two opposite vertices of a quadrilateral
ABCD to one of its diagonals,

thenfind the areaofthe quadrilateral, A

1 1
Area = i AC x (h+h) = 5 * Diagonal x (Sum of the

perpendiculars drawn to the diagonal)
D_

The perimeter of a quadrilateral is

greater than the sum of its diagonals.

(AB + BC + CD + DA) > (AC + BD)




of the sides of a quadrilateral
ABCD and are joined to form

a new quadrilateral, then the

new quadrilateral will be a

parallelogram.
Area of [JABCD
Area of PQRS = 5
4 Square ]
D
A square is a quadrilateral whose all = = a5 &
45 45"
four sides are equal and each angle is °
a 90 90° |a
90° (a right angle).
Re
4 5
45 45°

Properties of a Square A i e

—— o

Properties of a Rectangle

0O Opposite sides are parallel and equal.
0 Both diagonals are equal and bisect each other, but they do

not intersect at right angles. p__

O The diagonals do not bisect
the angles.
0O Perimeter =2 ([ + b)
O Area=1xb B
O Diagonal = (AC = BD) = JI? + b?
0O If there is a point inside a rectangle or square,

PA? + PC? = PB? + PD?

O Inarectangle ABCD, if P is any point on side DC, then (P may
not be the midpoint of DC.)

Area of AAPB

Area of [JABCD
2

4
Note: This result is true for a rhombus, parallelogram, & square,

O All sides are equal, and opposite sides are parallel.
Each angle is a right angle (90°).
The diagonals are equal & bisect each other at right angles (90°),

The diagonals of a square divide its area into two equal parts.

=) e (m ]

The figure formed by joining the midpoints of the sides of a
square is also a square.

Q

Every square is a rhombus, but every rhombus is not a

square.

0O Perimeter = 4a
O  Length of the diagonal (AC = BD = d)
=/2a

2

O Area = Side x Side =a?= %

a

0O Radius of the incircle (r) = 2
, . : d a
0O Radius of the circumcircle R= — = —
2" %

O  Ratio of the radii of the incircle & circumcircle (r: R) = 1 : /3

O  Ratio of the areas of the incircle & circumcircle (2 : R?) = 1:2

A rectangle is a quadrilateral whose
all four angles are right angles (90°)

and whose opposite sides are equal and b

parallel.

Where, [ =length, b = breadth

‘

Parallelogram 4

Opposite sides are equal and parallel.

Opposite angles are equal.

The sum of any two adjacent angles is 180°.
The diagonals bisect each other.

The diagonals are not equal in length.

The diagonals do not bisect each other at right angles.

Perimeter = 2 ([ + b)

ISR LY LSS ) Ss CY L) R T

Area = Base x Height
% =lxh =bxh,

% =AD x ABsin0
0O Sum of the squares of all four A
sides = Sum of the squares of the diagonals = d2+d?2=2
12+ b7)
O Ratioofangles=/A:/B: ZC:/D=a:b:a:b

O The diagonals divide the quadrilateral into four equal-area
triangles.

Rhombus
A quadrilateral whose all four sides are équal and whose diagonals

bisect each other at right angles, but whose all angles are not

right angles, is called a rhombus.
Diagonal (AC) =d,,

Diagonal (BD) = d,

Side of the rhombus = a




Properties of a Rhombus

Opposite sides are parallel and equal.

Opposite angles are equal.

ZA=LC, /B= /D

The sum of adjacent angles of a rhombus is 180°.
ZA + /B = 180°

The diagonals bisect each other at right angles, but they
are not necessarily equal.

A rhombus may or may not be a square, but every square
is a thombus.

Perimeter = 4a
Area = %xdl xd, =a?sin 0

d, xd,
yd? +d,?

The sum of the squares of all four sides is equal to the sum

Height of the rhombus =

of the squares of the diagonals.

dlﬂ 4+ d.22 = 4a2

The figure formed by joining the midpoints of the sides of a
rhombus is a rectangle.

—

m]

Trapezium_

Area of a Trapezium

1
= Sum of parallel sides

x Distance between the parallel

sides

Distance between them

= % x(a+b)xh
The sum of the squares of the
diagonals of a trapezium is equal
to the sum of the squares of the
non-parallel sides plus twice the

product of the parallel sides.

AC? + BD? = AD? + BC? + 2 AB x CD
Find the length of the line
segment joining the midpoints of
of a

the non-parallel sides

trapezium.
(AB+DC)
2

Find the length of the line
segment joining the midpoints

BO=

of the diagonals of a trapezium.

_ (AB-DC)
e

PQ

0 ABCD is a trapezium in which

AB | | PQ | | CD, PQ divides the

non-parallel sides in the ratiom DAL

: n. Find the length of PQ. AT i R

p _ma+nb
Q= m+n

(] AiEiCD is a trapezium in which the diagonals AC
and BD intersect each
other at O.
s+ ACOD ~ AAOB
s CO_CD 20D

0 ABCD is a trapezium in which PQ is a line that divides the

trapezium into two quadrilaterals whose areas are in the
ratio m : n, then

ma’+r‘th2
m+n

G PQ =

s Ifm =n, then PQ

a’ +b?
2

% AB || PQ || CD then

Area of OPQCD m
Area of JPQBA n

Properties of an Isosceles Trapezium

0O The diagonals of every isosceles

trapezium are equal.

Diagonal = AC = BD

O Every isosceles trapezium is a 4 B

cyclic quadrilateral.

% If a trapezium is inscribed in a

circle, then it is an isosceles

trapezium.

Find the length of the line
segment PQ, drawn parallel
to the bases and passing
through  the point of
intersection of the diagonals

of an isosceles trapezium.

_2ah
a+b

O g g m—— e

e

e Ty g

e & i L8 o
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I(ite

O A quadrilateral in which two distinct
pairs of adjacent sides are equal is
called a kite.

O The diagonals of a kite intersect each

other at right angles, and one diagonal
bisects the other. The opposite angles
formed between the unequal sides are
equal.

Properties of a Kite

O AB=AD=a

BC=CD=b

/B = /D, (£A # £C)

Perimeter = 2(a + b)

Area = % xd, xd,

The diagonals intersect each other at right angles.
AC 1 BD

@] A el Ep e

The longer diagonal bisects the shorter diagonal.
BO = OD

The diagonal bisects the angles into two equal parts.

e e ——— e e,

Figure formed by the midpoints
o_f a gt_ladrilateral

Quadrilateral n .- Parallelogram
Parallelogram ﬂf Parallelogram
Rectangle Rhombus
Square <> Square
Rhombus _. Rectangle
Trapezium m Parallelogram

Kite @ Rectangle

I
ZBAC = /DAC and Z/BCA = /DCA

Circle

i =" important Definition _ 4
F e

| pefnitn  dgwe
! Circle: The locus of all points |
that are at the same distance | o
from a fixed point is called a l
| circle. The fixed point is ca.lled
I the centre of the circle.

Arc: A continuous part of a
circle is called an arec.

Diameter: A chord paSSmg|
through the centre of a circle |
!15 called the diameter. A
diameter is a line segment
passing through the centre, |
with both endpoints on the
circumference of the circle. It

s the longest chord of a cu‘clc |
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Radius: The distance between
the centre of a circle and any
point on its circumference is
called the radius of the circle.
Radius of the circle = r

Circumference: It is theI

length of the boundary of a |
cm:le and is equa.i to 27 '

Chord: A line segment joining |
any two ponts on the
| circumference of a circle is called |
|a chord. A longer chord lies |

| closer to the centre of the the circle. |

Central Angle:
formed at the centre of a circle |

is called a central angle.

An angle |

Sector: The region enclosed by | EaJox Sector

two radii and the correspondmg

arc is called a sector. Minor Sector |




' Segment: The region of a|
| circle bounded by a chord and ;
i its corresponding arc is called |

a segment.

| {
Secant: A straight line that
intersects a circle at two points
is called a secant of the circle.

Tangent: A line that touches a
circle at only one point is called
| a tangent to the circle. ZOPM =

1 90°. If I m is tangent to the

circle at P, then OP L Im) |

Concentric Circles: When

two circles in the same plane

have the same centre, they are ‘

called concentric circles. Here, I

the two circles with common |

centre O and radii r and R are
| ﬂaqtﬁc circles.

Congruent Circles: When
two different circles have|
equal radii, they are called
congruent circles.

1 o
| "> Minor Segment

Cyclic Quadrilateral: A

quadrilateral whose all four
vertices lie on a circle is called |
a cyclic quadrilateral. ABCD is |
a cyclic quadrilateral. !

Circumcircle: A circle that
passes through all three
vertices of a triangle is called

the circumecircle of the triangle.

|
i !
Incircle: A circle drawn inside

;a triangle and touching all
three sides of the triangle is

called an incircle.

Commeon Chord: When the
two points of intersection of
two given circles are joined,
the resulting line segment is
called the common chord of
: both circles.

| Semicircle: The diameter of a
circle divides it into two equal

! parts. Each part is called a
semicircle

Secant Line

> Major Segment

0

Perpendicular Bisector Theorem

Important Properties of
Chords and Arcs

A perpendicular drawn from the centre

of a circle to a chord bisects the chord.

Equal chords subtend equal angles
at the centre.
If AB=CD then ZAOB = ZCOD

Or if ZAOB = £ZCOD then AB = CD

If two chords are equidistant from the
centre of a circle, then the two chords are

equal.

If AB = CD, OX |LAB then OY 1 CD,

then OX = OY

If two chords of a circle are equal, then
their corresponding arcs are also equal.
Arc (AB) = Arc (CD)

~ AB=CD

If, in a circle, OD is perpendicular to

chord AB, O is the centre of the

circle, and BC is a diameter.

then CA. = 2
oD

The angle subtended by
an arc at the centre. the
angle subtended by the
same arc.

The angle subtended at

the centre is twice the
angle subtended at the circumference by the same arc.

Angles subtended by the

same arc in the same

segment of a circle are

equal.

If the two endpoints of a diameter are
joined to any point on the semicircle, the

angle formed at that point is always 90°.
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Tangent Line _‘

An infinite number of tangents can be drawn to a circle.

0O At most two tangents can be drawn to a circle from a point
outside the circle,

0 Only one tangent can be drawn at a point on a circle.

O The tangent drawn at any point of a circle is perpendicular
to the radius passing through the
point of contact.

O A line drawn perpendicular to a
radius at its endpoint on the circle is

a tangent to the circle. t

When two tangents are drawn from an external point P, then,

o éADB=90°+%

ZACB = 90° - -g

ZAPB =6

a
o
0 ~ZAOB=180°-0
m

If a and B are given.

Then find the value of ZACB

Z/ACB =180° - (a + B)

ZCOD =90°——

ZAOB

ZCOD =

If two tangents AP and PB are

drawn from an external point P
to a circle with centre O, then,

ZAPB = 2/0AB

If the tangents drawn at the
endpoints of a chord from an
external point make equal angles
with the chord, then, PA = PB

ZPAB = /PBA

AT R e

1achord

internally at point P.

A C

(>) |
DB

==

' — Relaﬁonsl_zi;w Tangent, Secant and Chord #
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drawn i O Two chords AB and CD intersect
| externally at point P.

PBxPA=PDxPC

D P C
R and S respectively, then the angles

subtended at the centre by opposite

sides are supplementary.

ZAOB + ZCOD = 180°

ZAOD + ZBOC = 180°

PA »PB=PC x PD | PT2=PB x PA
O When a circle lies inside a triangle. O If a circle is inscribed in a quadrilateral, or a
quadrilateral is circumscribed AxPyD
AB+BC+CA=2(x+y+2 g,
about a circle. I
AB + CD = BC + AD w/
w _ R =z C
O If a circle touches the sides of a quadrilateral ABCD at P, Q, |0 Perimeter of APCD = 2PA = 2PB

= PC + CE+ ED + PD

= PC + CA+ BD + PD

= PA + PB

= 2PA or 2PB (..PA = PB)

13
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' ; Tangent in Concentric _‘A angth ofCommon ngeni‘

is called a direct common tangent if both

O In two concentric circles, a chord
of the larger circle tangent to the
smaller circle is bisected at the point

of contact, i.e., AP = BP.

If the circles are concentric, then:

O Length of AB = 2 x AC

=WR¥_?

.U Finding the ratio of the radii of two externally touching

| circles.
| 01 O:’ B I.:I % r:!

L, _1-sinf
r, 1-sin@

O R, R, and R, will always be in geometric progression
(G.P.).

R,= JR, xR,
1-sinb R, R,
1+su19 R2 R3

=R,= JR:xR.l

F Alternate Segn;ent Theorem ‘

0O The angle between a chord and a tangent is equal to the

angle subtended by the chord in the alternate segment of the

circle.

/BAP=/BCA=a

ZCAQ=/CBA=60

J It is also known as the Chord- <
Q

Ty

Tangent Theorem.

F Some Important Results A

O If two chords AB and CD intersect

internally at point P, then,

o¢
ZAPD= /BPC = 20D+ LBOG

2

ZAPC = £180° — ZAPD = £BPD

0O If two chords AB and CD
intersect externally at point (=

P, then,

00—

LAPCEEZB D=
14

00 A common tangent

circles lie on the same side of it.

Length of DCT
BC||0,0,
DCT =AB=CD = /d? —(r, -1,)’

00 When two circles touch each other externally, then:
AB = DCT = 2/rf,
AB = DCT

3 \j{rl +r3)2_(rl _1':1)2

O If the radii of the circles are equal, A B

= PQ
AB = PQ i.e., the length of the direct common tangent is

equal to the distance between the centres of the two
A
circles.

0O Three mutually touching circle

with a common tangent
1 1
R

' - 'I'ransverse Common Tangent

Transverse Common Tangent: A common tangent is called a

L ¢

transverse common tangent if the two circles lie on opposite sides
of it.

¢ Length of Transverse Common Tangent (TCT)

(PQ) = yd® (1 +1,)" (Here, d = 0,0,)
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