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Abstract: There are some ways to calculate the area of the trapezium. We can easily calculate the area of the
trapezium by using the length of the parallel sides and the vertical distance between them. We can also use
Brahmagupta's formula and Heron's formula. But in this article I will use the length of one non parallel side
and the vertical distance between this non parallel side (or the increased part of this non parallel side) and
the midpoint of the other non-parallel side. For this at first | have to prove a theorem and the theorem is, if we
imagine one non parallel side of the trapezium as the base of a triangle and the midpoint of other non-parallel
side as the vertex of that triangle, the area of the triangle will be half of the area of the trapezium. After proving
this theorem, we will easily get a new formula to calculate the area of the trapezium.
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1. INTRODUCTION

A trapezium, also known as a trapezoid, is a quadrilateral in which a pair of sides are parallel, but the
other pair of opposite sides are non-parallel. The term trapezium has been in use in English since 1570,
from Late Latin trapezium, from Greek literally "a little table”. The first recorded use of the Greek word
translated trapezoid was by Marinus Proclus (412 to 485 AD) in his Commentary on the first book
of Euclid's Elements. There are some formulas for calculating the area of the trapezium. But in this
article a new, short and easy formula has been shown. According to this study, the multiplication of the
length of a non-parallel side of a trapezium and the vertical distance between this non-parallel side (or
the increased part of this non-parallel side) and the midpoint of other non-parallel side is equal to the
area of the trapezium. To prove this formula, at first a theorem has been proven (mentioned in abstract).

2. THE PROOF OF THE NEW FORMULA

At first | want to mention the formula and the formula is, the multiplication of the length of a non-
parallel side of a trapezium and the vertical distance between this non-parallel side (or the increased
part of this non-parallel side) and the midpoint of other non-parallel side is equal to the area of the
trapezium. | have to prove this. To prove this formula at first | have to prove a theorem which |
mentioned before and the theorem is,

if we imagine one non parallel side of the trapezium as the base of a triangle and the midpoint of other
non parallel side as the vertex of that triangle, the area of the triangle will be half of the area of the
trapezium.
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Proof:
Figure 1: Here ABCD is a trapezium and AD||BC.

Here, AD|BC, AD =a,BC=b, AB=c, DE =1, FH =d, DF = FC, FG||BC, DELBC and FH_LAB.
I have to prove that,
The area of AABF =%: (the area of the trapezium ABCD)
In the case of ABCD,
The base of this triangle =BC =b
The height of this triangle = DE =r
So, the area of ABCD (=% xbasexheight) = %2xBCxDE
= Yoxbr
Again, in the case of AABD,
Base =AD =a
Height=DE =7
So, the area of AABD = Yaxar
Now,
Area of trapezium ABCD = area of ABCD + area of AABD
= 1oxbr + Yaxar
=lox(b+a) xr
=Ys(at+b) r
Here, ADEC is a right triangle. So, CD is the hypotenuse and DE, EC are the legs.
As we can see, F is the midpoint of CD. So, CF = FD and we know FG||BC.
That's why G is the midpoint of DE.
So, DG =GE =1/2
In the case of AADF,
Base=AD =a
Height = DG =1/2
So, the area of AADF = %2x a(r/2)
=ar/4
Again, in the case of ABCF,
Base=BC=b
Height = EG =1/2
So, the area of ABCF = %2x h(r/2)

=br/4
Now,
Area of AABF = area of trapezium ABCD — (area of AADF
+ area of ABCF)
=Y5(at+b) r —ar/4 —br/4
=Ya(at+b) r
Now,

Area of AABF / area of the trapezium ABCD
= {¥(atb) r} / {¥(at+b) r}
Or, area of AABF / area of the trapezium ABCD =%
So, area of AABF =% (area of the trapezium ABCD)
(Proved)
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In the case of AABF,
Base=AB=c
Height = HF = d [ Because HF =d, is the
vertical distance between
AB and the point F (vertex
of AABF)]
So, the area of AABF = 2 xABxHF
= Ysxcd
By using the above mentioned theorem we can write,
Yoxcd = Y (area of the trapezium ABCD)
Or, area of the trapezium ABCD = 2x(¥2xcd)
So, area of the trapezium ABCD = cd

Here, c is the length of a non-parallel side(AB) of the trapezium ABCD and d is the vertical distance
between this non-parallel side(AB) and the midpoint of other non-parallel side CD.

So, the multiplication of the length of a non-parallel side of a trapezium and the vertical distance
between this non-parallel side (or the increased part of this non-parallel side) and the midpoint of other
non-parallel side is equal to the area of the trapezium.

(Proved)
3. CONCLUSION

In this article, | have given a new formula to calculate the area of the trapezium. The conclusions of this
study are summarized as follows:

1.By using the above mentioned formula we can easily calculate the area of the trapezium and it is very
easy and short formula than the other formulas. Because in this case we need only two information
about the trapezium.

2. We will be able to know more information about the trapezium.
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