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BASIC GEOMETRICAL IDEAS

Basic Definitions in Geometry

Polygons
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A polygon can be defined as a closed curve which is made up of line segments. Polygons can
be of numerous types like triangles (having 3 line segments), quadrilaterals (having 4 line

segments), pentagon (having 5 line segments), and so on. A few important terms related to
polygons are.

Terms Definition

Sides of a The line segments are known as the sides of the polygon.

polygon

Adjacent sides  Two points having the same endpoint are called adjacent
sides.

Vertex Vertex is the meeting or intersecting point of a pair of
sides.

Diagonal Diagonal is obtained by joining any two non-adjacent

vertices of a polygon.

A polygon is a two-dimensional geometric figure that has a finite number of sides. The sides
of a polygon are made of straight line segments connected to each other end to end. Thus,
the line segments of a polygon are called sides or edges. The point where two line segments
meet is called vertex or corners, henceforth an angle is formed. An example of a polygon is
a triangle with three sides. A circle is also a plane figure but it is not considered a polygon,
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because it is a curved shape and does not have sides or angles. Therefore, we can say, all
the polygons are 2d shapes but not all the two-dimensional figures are polygons.

A simple closed figure made up line segments is called a polygon.

C

Polygon shape

By definition, we know that the polygon is made up of line segments. Below are the shapes
of some polygons that are enclosed by the different number of line segments.

A

TRIANGLE W % QUADRILATERAL

PENTAGON HEXAGON

OCTAGON

Types of Polygon

Depending on the sides and angles, the polygons are classified into different types, namely:
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e Regular Polygon
e |Irregular Polygon
e Convex Polygon

e Concave polygon

Regular Polygon: If all the sides and interior angles of the polygon are equal, then it is
known as a regular polygon. The examples of regular polygons are square, rhombus,

equilateral triangle, etc.

Regular Polygons

Equilateral Square Regular Regular
Triangle Pentagon Hexagon
8
sides
Regular Regular Regular egular
Heptagon Octagon Nonagon Decagon
e — e —_ — — — —

Irregular Polygon: If all the sides and the interior angles of the polygon are of different
measure, then it is known as an irregular polygon. For example, a scalene triangle, a

rectangle, a kite, etc.
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Irregular Polygons

3
sides

Scalene Rectangle Irregular Irregular
Triangle Pentagon Hexagon

8
sides
Irregular Irregular Irregular Irregular
Heptagon Octagon Nonagon Decagon

Convex Polygon: If all the interior angles of a polygon are strictly less than 180 degrees,
then it is known as a convex polygon. The vertex will point outwards from the center of
the shape.

Concave Polygon: If one or more interior angles of a polygon are more than 180
degrees, then it is known as a concave polygon. A concave polygon can have at least four
sides. The vertex points towards the inside of the polygon.

Convex and Concave Polygons

Convex Concave

Triangles

A triangle is as a polygon having three-line segments or sides. A triangle ABC is written as
AABC as given below
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A
B C
In this triangle, AB, BC, and AC are sides of the triangle and A, B, C are the vertices of the
triangle. Also, the angle between BC and AB is the B, between BC and AC, itis £C, and

between AB and AC, it is ZA.

Quadrilaterals

A quadrilateral is defined as a four-sided polygon i.e. having 4 line segments or sides and
thus, 4 angles. A diagram of a quadrilateral is given for better understanding. It should be
noted that the vertices of a quadrilateral are named in a cyclic manner.

A

C - B

In this diagram, AD and DC are one of the examples of adjacent sides. Also, AD and BC are
one of the opposite sides. Here, angle A and angle C are opposite angles. In this, if the line
segment is drawn from A to C or from B to D, it becomes a diagonal.
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Angles

e An angle is made by two rays starting at a common endpoint.

e These rays are called the arms of the angle.

e The common endpoint is called the vertex of the angle.

e While naming an angle the vertex of the angle has to be in the middle.

e For example: Ray OP and Ray OQ form an angle. It can be denoted as £POQ.

. >

O Q
e Ray OP and OQ are the arms or sides of the angle. O is the vertex of the angle POQ
Exterior and interior points to an angle

e An angle separates its plane into three regions.

e These regions are the angle, interior of the angle and exterior of the angle.

e In the figure above, points F and R lie in the interior of ZABC. Point A, B and C lie on the
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angle £ABCand P, X and T lie on the exterior of angle ZABC.
Circle
e Acircleis a simple closed curve which is not a polygon.

e Acircleis basically formed when a point is moving at a fixed distance from a fixed point.

diameter

circumference

e This fixed point in the middle is called the centre.
e The distance moved by the point around the circle is called the circumference.

Terms related to circle

The chord of a circle is a line segment joining any two points of a circle.

A diameter is a chord passing through the centre of a circle.

The diameter divides a circle into two equal halves called semicircle.

Arc

S

e Aregion in the interior of a circle enclosed by an arc on one side and a pair of radii on
the other two sides is called a sector.

e Aregion in the interior of a circle enclosed by a chord and an arc is called a segment.
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