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Abstract

This research aims to find out how the length and perimeter of any polygon can be found using the area and number of sides of the polygon. It is found that the length l can be found by this formula: 
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where A is the area of the polygon and x is the number of sides of the polygon. The perimeter P is also found to be 
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. A further extension to a circle has lead to the following formula: 
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, which later, further proves that the formula for perimeter can be applied to circles.

Introduction

This research studies how to find the length and perimeter of a polygon when given the area and number of sides of the polygon.

Interest came about as we did not know of any formula to calculate the area of regular polygons and often resulted to cutting the polygon into pieces and finding them separately, followed by adding them up. This becomes very troublesome as the number of sides of the polygon increases. As there is no such formula to find the area of a regular polygon given the number of sides and the length of one side, it becomes even more troublesome to reverse this process that is to find the length of one side of the polygon, given a fixed area. 

The aim of the project is thus to find the length and perimeter of polygons given the area and the number of sides the polygon has. This can be done by using the length of one side of the polygon to find the area. After which, by changing the subject, the formula for finding the length of the polygon can be found. This formula would be able to show the relationship between the number of sides and the length of the polygon given a fixed area. From this formula, by multiplying throughout by the number of sides of the polygon, the formula for finding perimeter can thus be found. This formula would also show the relationship between perimeter of a polygon and the number of sides of the polygon given a fixed area. This formula for finding perimeter can also be applied to circles.

As much is not known about the formula to calculate the perimeter and length of a regular polygon given the number of sides, some basic geometric formulas need to be known for the research to be carried out: Calculation of Exterior Angle = 
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Calculation of Interior Angle =
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Where n is the number of sides the polygon has

Tangent function: 
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Methodology

First, let the number of sides of the polygon be x. Any regular polygon can be divided into triangles extending from the centre. So an x-sided regular polygon will be divided into x number of triangles, of which all are congruent.
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For example,

With reference to Fig. 1.1.

This is a hexagon. 

It has 6 sides therefore x = 6.

The hexagon can be divided into 6 congruent triangles.

Thus the area of each triangle is the equal. 
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The lines dividing the regular polygon into equal triangles are actually the bisectors of each interior angle.
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With reference to Fig. 1.2.
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( Let l be the length of one side of the regular polygon.

( Let h be the height of the triangle from the middle of one side of the regular polygon to the centre.
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Let us use ( to find the area of one triangle.
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Sub (2) in (1):
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With reference to Fig. 1.3 

Fig. 1.3 is actually one half of the triangle shown in Fig. 1.2

( Let the area of the polygon be A.
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This is thus how to find the length of a regular polygon given the number of sides and the area of the polygon.
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The perimeter of a regular polygon can thus be found given the number of sides and the area of the polygon.

With this, it can be applied on circles, which are said to be polygons with infinite number of sides.
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By using radian, this formula can be confirmed.
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Findings and Discussion

The formula for finding length, 
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, shows that as x increases, l decreases. This is because as x increases, 
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 decreases, thus 
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also decreases. Also, as x increases, 
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would decrease, thus l decreases. This thus shows that as the number of sides of a regular polygon increases, length of the polygon decreases.

The formula for finding perimeter,
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, however, does not show a clear-cut relationship between perimeter and number of sides. This is because as x increases, 
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 also decreases; yet as x increases
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is multiplied by a bigger number, thus it would increase. We are thus unable to come out with a relationship between perimeter and number of sides of a regular polygon.

By applying the formula for perimeter to a circle thus confirms that this formula applies to all regular polygons.

Conclusion

From this project, it is found that given the area and number of sides of a regular polygon, one can find the length of the polygon using this formula, 
[image: image29.wmf]x

x

A

l

)

180

tan(

4

°

=

, and also find the perimeter of the polygon using this formula, 
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. It is also found out that this formula for finding perimeter can also be applied to circles, which are said to be regular polygons with infinite sides.
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Figure 1.2
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Figure 1.3
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