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POLYGONS :

A closed figure with 3 or more sides.

FORMULA related to Polygon

1) Interior + exterior angle = 1800

2)  Sum of interior angles of a polygon  = (n – 2) x 1800

3) Sum of exterior angles    = 3600

4) Number of diagonals     = nnC
2
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Regular Polygon : A polygon with all its sides and all its angles

equal.

**For a regular polygon of n sided

1) Each interior angle = 
n

1802)(n
0
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2) Each exterior angle = n

360
0

3) Number of Sides = 
angleexterioreach

360
0

TRIANGLE

Types of triangle (According to side)

1) Equilateral Triangle  : A triangle in which all the three sides

are equal. In equilateral triangle each angle is equal to 600 .

2) Isosceles Triangle : A triangle in which any of two sides are

equal.  If two sides of a triangle are equal than angle opposite

to them are equal.

3) Scalene Triangle : A triangle in which all the sides are unequal.

In scalene triangle all the three angles are unequal. If two
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sides of a triangles are unequal than greater side has greater

angle opposite to it.

Types of Triangle (According to angle)

1) Acute-angled Triangle  : If all the three angles of a triangle

are acute angles it is called an acute-angled triangle.

* In acute angle triangle sum of any two angles is greater

than 900.

* In acute angle triangle c2 < a2 + b2 (where a, b & c are length

of sides and C is greatest side.

2) Right-angled Triangle : If one of the angles of a triangle is a

right angle, it is called right-angled triangle.

* In right angle triangle sum of other two angle is equal to

900.

* In right angled triangle c2=a2 + b2 where a, b & c are length

of sides and c is greatest side.

3) Obtuse-angled Triangle : If one of the angles of a triangle is

an obtuse angle, it is called an obtuse-angled triangle.

*If sum of two angle is less than 900, that triangle is obtuse

angled triangle.

*In Obtuse angled triangle c2 > a2 + b2 where a, b & c are

length of sides and c is greatest side.

Terms related to Triangle

1) Median : The straight line joining a vertex of a triangle to the

mid-point of the opposite side is called a median. A triangle

has three medians.

* In equilateral triangle all the three medians are equal in

length.

* In Isosceles triangle medians drawn from vertex of each

equal angles are equal. That means in Isosceles triangle two

medians are equal.

* In isosceles triangle median drawn from vertex of unequal

angle is perpendicular to side.

*The three medians of a triangle are concurrent (Centroid).

That means they have a common point of intersection.



* In right-angle triangle median drawn from vertex of right

angle to hypotenuse is equal to half of the hypotenuse.

* Centroid divides the median into the ratio of 2 : 1

2) Altitude / Perpendicular / Height : An altitude of a triangle,

with respect to a side, is the perpendicular line segment

drawn to the side from the opposite vertex.

* In equilateral triangle all the three perpen-dicular are equal

in length.

* In equilateral triangle perpendicular and median are same

line segment.

equal angles to equal sides are equal and perpendicular

drawn from unequal angle to unequal side is also median

and also angle bisector.

* Greatest side has least altitude and least side has greatest

altitude.

* In any line segment joining vertex to opposite side

perpendicular is shortest.

*The three perpendiculars are concurrent (Orthocentre) :

*Angle made by any side on ortho centre is supplementary

of opposite angle.

* In equilateral triangle centroid and ortho-centre are same

point.

* In isosceles triangle centroid and orthocen-ter are two

different points lie on the perpendicular or median drawn

from unequal angle to unequal side.

* In isosceles triangle vertex centroid and orthocenter are

collinear points.

3) Angle Bisector : A line segment joining vertex to opposite

side such that it bisect the vertex angle.

* In equilateral triangle all the three angle bisectors are equal

in length.

*In equilateral triangle angle bisector, per-pendicular and

median are same line segment.



*In isosceles triangle angle bisectors drawn from equal angles

are equal in length and angle bisec-tor drawn from unequal

angle is also perpendicular and median.

*All the three angle-bisectors are concurrent.(Incentre) : The

point of intersection of the internal bisectors of the angles of

a triangle is called its incentre.

*Angle made by any side on incentre is equal to 900 + half of

opposite angle.

* In equilateral, triangle centroid, orthocen-ter, and incentre

are same point.

* In Isosceles triangle centroid, orthocenter and incentre are

three different points situated on median/ perpendicular/

angle-bisector drawn from unequal angle to unequal side.

* In isosceles triangle centroid, orthocentre and incentre are

three different collinear points.

Incircle : A circle inside of triangle touches all the three sides

of triangle and its centre is incentre of triangle.

4) Perpendicular Bisector  : If a line passes through the mid-

point of a side of a triangle and perpendicular to it, then the

line is called the perpendicular bisector of the line segment.

* In equilateral triangle all the three perpen-dicular bisector

are equal in length.

* In equilateral triangle perpendicular bisec-tor, median,

perpendicular and angle bisector are same line segment.

* In isosceles triangle perpendicular bisec-tors drawn on

equal sides are equal in length.

* In isosceles triangle perpendicular bisector drawn on

unequal side is also median, perpendicular and angle bisector.

* All the three perpendicular bisectors are

concurrent.(Circumcentre) : The point of intersection of the

perpendicular bisectors of the sides of a triangle is called

circumcentre.
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*Circumcentre is equidistant from all the three vertices.

* Angle made by any side on circumcentre is twice of opposite

angle.

* In equilateral triangle centroid, orthocenter, incentre and

circumcentre are same point.

* In Isosceles triangle centroid, orthocenter, incentre and

circumcentre are four different points situated on one line

segment joining vertex and mid-point of unequal side.

* In Isosceles triangle centroid orthocenter, incentre and

circumcentre are four different collinear points.

Circumcircle : Circumcircle is a circle passing through all the

three vertices of triangle and its centre is circumcentre of

triangle .

* In right angle triangle circum radius is equal to half of its

hypotenuse.

* In right angle triangle hypotenuse is the diameter of

circumcircle.

In equilateral triangle

(i) Inradius : circumradius = 1 : 2

(ii) Area of incircle : Area of circumcircle= 1 : 4

(iii) In radius = 
32

a

(iv) Circum radius = 
3

a

Congruence of Triangle

* Two triangle are said to be congruent if they are equal in

shape and size both or Two triangles are congruent if and

only if one of them can be made to superpose on the other,

so as to cover it exactly.

* SSS criterion

* SAS criterion

* ASA criterion

* RHS criterion
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PROPERTIES RELATED TO CONGRUENCE OF TRIANGLES

* If two triangles are congruent then their cor-responding

sides are equal.

* If two triangles are congruent then their cor-responding

angles are equal.

* If two triangles are congruent then they must be

equiangular but if two triangles are equiangular then they

need not be congruent.

* If two triangles are congruent then they are equal in area

and perimeter.

*If two triangles are congruent then their all corresponding

parts are equal.

SIMILARITY OF TRIANGLES

Two triangle are said to be similar if they are equal in shape

but need not to be equal in size or Two triangles said to be

similar if their corre-sponding angles are equal and their

corresponding sides are proportional.

* AAA criterion

* SSS criterion

* SAS criterion

Properties related to Similarity

*  If two triangles are similar than their corre-sponding sides

are proportional.

*  If two triangles are similar than their all cor-responding

parts (except angles) are proportional. That means ratio of

corresponding sides = ratio of corresponding median = ratio

of corresponding height = ratio of corresponding angle

bisector = ratio of corresponding perpendicular bisector.

* If two triangles are similar than ratio between their

perimeter is equal to ratio between their corresponding sides.

* If two triangles are similar than ratio between their area is

equal to ratio between square of their cor-responding sides.

* Line segment joining two sides parallel to third side is divide

triangle into two parts and forms a new triangle similar to

original triangle.



* If a line is drawn parallel to one side of a triangle intersecting

the other two sides, then it divides the two sides in the same

ratio.

FORMULA RELATED TO TRIANGLE

1) heightbase
2

1
triangleofArea ´´=

2) ( )( )( )csbsasstriangleofArea ---=

Where, s = 
2

cba ++
 and a, b & c are length of sides.

3) ( )( )( )csbsass
3

4
triangleofArea ---=

Where, s =  
2

cba ++
 and a, b & c are length of medians.

QUADRILATERAL

A geometrical figure bounded by four line segment is called

quadrilateral.

Properties related to quadrilateral

1) Sum of interior angles is equal to 3600

2) Sum of exterior angles is equal to 3600

3) Quadrilateral formed by line segment joining mid-points

of sides of original quadrilateral is a parallelogram.

4) Area of quadrilateral joining midpoints of sides is equal to

half of original quadrilateral.

TYPES OF QUADRILATERAL

1) Parallelogram

2) Rectangle

3) Square

4) Rhombus

5) Trapezium

Parallelogram

A quadrilateral whose both pair of opposite sides are parallel,

is called a parallelogram.



Properties related to parallelogram

1) In parallelogram, diagonal bisect each other and each

diagonal bisect the parallelogram into two congruent

triangles.

2) Bisectors of the angles of a parallelogram form a rectangle.

3) Sum of any two consecutive angles are supplementary.

4) Bisector of any two consecutive angles intersect at 900 .

5) Sum of squares of sides is equal to sum of squares of

diagonal..

6) Area of parallelogram = Base x Height

Rectangle

1) Pair of opposite sides are equal.

2) Each angle is equal to 900

3) Diagonals are equal.

4) Diagonal bisect each other but not perpendicularly.

5) Diagonals are not angle bisector.

6) Line segment joining midpoints of rectangle forms a

rhombus

7) Area of rectangle = Length x Breadth

8) Perimetre of rectangle = 2 ( l + b)

Properties of Square

1) All sides are equal

2) Each angles is equal to 900 .

3) Diagonals are equal.

4) Diagonals bisect each other perpendicularly.

5) Diagonals are angle bisector.

6) Area = (Side)2

Properties of Rhombus

1) All sides are equal.

2) Pair of opposite angles are equal.

3) Diagonals are not equal.

4) Diagonals bisect each other perpendicularly.

5) Diagonals are angle bisector

6) diagonalsofproduct
2

1
Area ´=



7) Perimetre = 4 x side

8) Line segment joining midpoints of sides forms a rectangle.

Properties related to trapezium

1) Consecutive angles along both parallel sides are

supplementary.

2) Diagonal of trapezium intersect each other proportionally.

3) Any line parallel to the parallel side of a trapezium divides

the non-parallel sides proportionally.

4) Vertices of Isosceles trapezium are concyclic.

5) Area of trapezium = ( ) heightsidesparallelofsum
2

1
´

Properties related to Circle

1. If two arcs of a circle are congruent then corresponding

chords are equal.

2. The perpendicular from the centre of a circle to a chord

bisects the chord.

3. If two circles intersect at two points then the line segment

joining their centre is perpendicular bisector of common

chord.

4. Equal chords are equidistant from the centre.

5. Equal chords of a circle subtend equal angle at the centre.

6. If two chords are unequal then larger chord is nearer to

the centre.

7. If two chords of a circle bisect one another they must be

diameters.

8. The angle subtended by an arc of a circle at the centre is

double the angle subtended by it at any point on the

remaining part of the circle.

9. Angles in the same segment of a circle are equal.

10. The angle in a semi-circle is a right angle.

11. Angle made by a chord in minor segment is obtuse and

in major segment is acute.

12. If two chords intersect each other internally or ex-ternally

then product of their segments are equal.



Cyclic Properties of Circle

Cyclic quadrilateral  : A cyclic quadrilateral is called cyclic

quadrilateral if its all vertices lie on a circle.

1. The sum of either pair or opposite angles of a cyclic

quadrilateral is 1800.

2. If one side of a cyclic quadrilateral is produced, then the

exterior angle is equal to interior opposite angle.

TANGENT AND ITS PROPERTIES

1) A tangent to a circle is perpendicular to the radius through

the point of contact.

2) One and only one tangent can be drawn to a circle at a

given point on the circumference.

3) From any point outside a circle two tangents can be drawn

to it and they are equal in length.


