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Imagine a particle travelling along a unit circle represented below. It starts from an initial position of zero 
and moves along the circle as represented by the solid and the dashed arrows. After finishing an entire 
orbit, the particle is back at its initial position of zero.

If we use the true Pi, denoted by π* (all infinite numbers after the decimal) then after completing every 
�π*

�
 orbits, where n is an integer, the particle returns to its initial position of zero, by definition. But 

when we calculate π by integrating smaller chunks of motion along the orbit, then we are approximating 
π*. The beauty about integration is that the motion does not even have to be perfectly circular. But lets 
assume that the motion is circular, but we will not use π*.

� = � - ��  → 
ⅆ�
ⅆ�

= - �

�-��
 → � +

ⅆ�
�

ⅆ�
�

= �

�-��
 → (ⅆ�)� + (ⅆ�)� =

�

�-��
ⅆ�

The total distance travelled by the particle is described by the integral given below:
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Since we want to estimate π, we will have to use a Taylor series to approximate ArcSin[x]. The series 
converges quickly if we use (π /6), rather than just π. So we need to multiply the Taylor series for 
ArcSin[x] by 6 :  
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As we increase the terms, we get closer and closer to approximating the true value of π. Here are the 
values of π estimated using each series evaluated to upto sixteen decimals:
π(5) ≈ ���������
π(20) ≈ �����������������
π(50) ≈ �����������������

The position of the particle changes according to a Sine function:
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3.×10-7
Position

π=3.141592622870617

π=3.141592653589793

An irrational number such as π has to be approximated because no computer in the world has access 
to infinite processing power to print a number with infinite decimal places. This implies that approximat-
ing the value of π leads to error in the measurement of the position of the particle, save for the very rare 
instances where the particle is travelling along an ideal perfect circular path. This means that our model 
for motion implies that nature is unpredictable, because our initial position of the particle is not known 
accurately. 
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