Lesson 1: Discovery and Value of Pi

Resources: a calculator per student
The number of diameters of a circle that are equivalent to its circumference is called pi. Pi is the Greek letter for ‘p’. It is the first letter of the Greek word ‘per’ (which means ‘around’). The symbol for ‘pi’ is ∏.
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People for centuries have been trying to find a more exact value for pi. Over the centuries, people worked out an approximate value of pi by measurement. The Babylonians were the first to use the concept of pi in the calculations. But Archimedes, in about 250 BC, was the first person known to prove and work out a closest theoretical value. He proved that the value of ∏ existed between 223/71 and 22/7.

The table below shows values of pi that have been calculated theoretically over the centuries in a chronological order.

Exercise for students to do:

	Discoverer
	Date 
	Value of pi
	Decimal Value of pi

	Babylonians
	2000 BC
	3 1/8
	

	Egyptians
	2000 BC
	(8/9)2 x 4
	

	Chang Hong
	130 AD
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	Wang Fan
	250 AD
	142/45
	

	Tsu Ch’ung Chi
	480 AD
	355/113
	

	Aryabhata
	499 AD
	62832/20000
	


The digital technology revolution were calculators and computers were invented, made it possible to get more accurate value of pi.

In 1999, Takahashi Kanada calculated the value of pi to 206 158 430 000 decimal places. Another Japanese man, Akira Haraguchi memorised and recited pi to 100,000 digits in December 2006. This is an extraordinary feat, as figures in pi have no repetitive pattern. 

The pi is often classified as irrational number, since the value of pi has infinite number of decimal places, no repetitive pattern and the number cannot be written as an exact pattern.

In most textbooks, solutions are calculated, where pi is approximated to Archimedes’ fraction, 
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Press ∏ the button on your calculator and press ENTER. What is the value of ∏, that appears on the screen? _______________________________________________________

Is this an exact value of ∏? _____________________________________________

For practical purposes, the decimal places of the value of ∏ need to be the same as the measurement provided for the calculations.

 By using the value of pi, how could be work out the circumference, diameter and radius? (See Fig 1.1) _________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Given that SUN has a radius of 7 x 105 kilometres. Calculate the diameter of the SUN and its circumference (5 decimal places).

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Furthermore, given the value of pi, how could we work out the diameter of a circle if you know the circumference?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

In the classroom, 10 students joined their hands together to form a circle. Each student had an arm span of about 1 metre. Calculate the circumference of the circle formed by joining of hands and its diameter.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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