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ABSTRACT

In this study, we present a novel method for determining the mathematical value of pi by utilizing the relationship between pi and the tangent
function in trigonometry. By examining the relationship between the circumference of a circle and a right-angled triangle, we can derive a new
equation for pi, that can be used to simplify the mathematical and physical equations that involve pi.
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Introduction

Pi, denoted by the Greek letter m, is a mathematical constant
widely used in mathematics and physics. It is defined as the ratio
of the circumference of a circle to its diameter and, has a value of
approximately 3.14159. The concept of pi has been known since
ancient times, and has been studied by many mathematicians.
Despite its importance, pi is an irrational number, meaning that
it cannot be expressed as the ratio of the two integers. The note
angle was measured in degrees.

Methods

According to the equation for the circumference of a circle, 27,
if the circumference is visualized as a straight line, the length of
the straight line would be 2xr. If we now imagine that the radius
of circle r is perpendicular to this straight line, we would have
the shape of a right-angled triangle.

A question arises, is there a relationship between this triangle
and the circle?

We assume that the area of this triangle is equal to the area of

2TrXr 2

circle nr? and the area of our triangle is r

According to the cotangent law, tan 6 = — = i So, the

6 =9.043°... We will write the equation as follows

tan(9.04306) = >-. The value of Pi can be determined as follows:

1
T 2 X tan9.043°

We use the above deductions to apply them to laws utilizing pi.
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Examplel Euler’s Approach
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If we use the new value for pi the Euler’s approach will be

ii _ [—2 tan é.o43°]
n? 6
n=1
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And because tanfl = EIL the impediment will have another

o056
aspect, which is

— 1 (cos9.043%)?2
Z W 24(sin9.043°)2

It is apparent that if the radius of the circle is fixed and the
circumference of the circle represented by a straight line in the
triangle is divided into half, quarter, or smaller segments, the
equation takes the following form:

n=+0

tan 6 =— or =

2m 2x tan@
We will get Multiple angle values were obtained by varying n.
We can now incorporate 7 into laws and equations containing
trigonometric functions and similarly include trigonometric
functions in laws and equations that involve 7.
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Example2 n=2
tan =—= L
fan 8 = e

T
tan 8 = 0.3183°

6 =17.65%atn=2

1
TT f—
tan 17.65°

Example 3 in Physics Field
where the constant i, is known as the permeability of free space
and has the value of
W, = 4m x 107
If we substitute the value of =, the general law is as follows:
n

=4———x1077
2X tan @

Mo

Or the law will be as follow if n=2:

s =————x 1077
= tami765 < L0

Example4 if n=e:
tan 6 =—
ano = E

e
T X tan2339°

Example5 if n=h Plank constant:

h
tanf =—

h
T X tan(6.04 x 10~ 23)°

We established a relationship between pi and the tan angle.
However, we aimed to simplify the law connecting them. To
achieve this, we first impose the relationship in the following
manner.
m=n Xxtan @

Example 6 if n=e:
m=eXtant

s
tan 8 = —

e
g =49.13°
m=-e Xtan49.13°

Compare example4 the angle is 23.39 example6, angle is 49.13
when n=e

Example 7 ifn = e

7 =e" Xtanf
/i
tanf = —
eﬂ'l

We know from Euler's identity equation

e™+1=0
8 =—-72.34°
m=e™ X tan(—72.34%)

We can convert any non-zero real number, whether positive or
negative, into a number related to pi and the tangent.

Example 8: number 5 can convert to:

5 . T
" tan 32.14°

Results: Our method enabled us to determine the value of pi.
The new equation

m=nxtan@ n=0

Derived in this study can also be used to simplify the mathematical
and physical equations that involve pi by replacing pi with the
equivalent value derived in this study and converting any number
into a number related to pi and tangent.

Funding Statement

The study did not receive any financial support from the
Foundation of Basic Research or any research program. Author
Sami Almuaigel did not receive any funding from the Ministry.

Ethical Compliance Statement

All procedures involving human participants in this study
were conducted in accordance with the ethical standards of the
institutional and/or national research committee, as well as the
1964 Helsinki Declaration and its later amendments, or comparable
ethical standards.

References

1. Dietmar Gross, Werner Hauger, Jorg Schroder, Wolfgang A.
Wall and Nimal Rajapakse (2009) Engineering Mechanics1
Statics. 2nd Edition Springer https://link.springer.com/
book/10.1007/978-3-540-89937-2.

2. Merle Potter, E. Nelson, Charles Best and William McLean
(2004) Engineering Mechanics Statics,

3. 7% Edition Mc Graw Hill https://www.hzu.edu.in/engineering/
engineering-mechanics-statics-7th-edition-j-l-meriam-I1-g-
kraige.pdf.

4. Merle Potter and Craig Somerton (1995) Trigonometry, 6th
Edition Mc Graw Hill https://www.amazon.com/Engineering-
Thermodynamics-Merle-Potter/dp/0078442788.

5. Joseph W. Kane and Morton M. Sternheim (1988) Physics,
3nd Edition Wiley https://books.google.co.in/books/about/
Physics.html?id=HLsrAAAAYAAJ&redir_esc=y.

6. John Bird (2014) Basic Engineering Mathematics, 7th Edition
Newnes https://www.amazon.in/Engineering-Mathematics-
7th-John-Bird/dp/041566280X.

Copyright: ©2023 Sami Almuaigel. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the

original author and source are credited.

J Mathe & Comp Appli, 2023

Volume 2(2): 2-2



