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Discovery of Pi: Day 1

75 min

Math Learning Goals
Make sense of the relationships between radius, diameter, and circumference of •	
circles.
Use of variety of tools to measure the circumference, radius, and diameter of •	
circular objects and investigate their relationships.
Communicate using appropriate vocabulary, terminology, and related symbols  •	
(r, d, C,	π).

Materials
chart paper•	
tape measures•	
objects with a •	
circular face
The Geometer’s •	
Sketchpad®

TinkerPlots•	 TM

BLM 1.1-1.3•	

Small Group  Graffiti Activity
Share the learning goals of the lesson and explain the activity (NotebookTM	pp.	1,	2).	
Post 2 sheets of chart paper for each topic: radius, circumference, diameter. Assign 
students to one of six groups. Students rotate to the three topics, writing and drawing 
whatever they know about each. They add onto or edit information given. Allow two 
minutes at each station.
At end of task ask: Which diagrams, examples or ideas do you agree or disagree 
with? 

Individual  Summarize
Students complete BLM 1.1 and form a hypothesis based on ideas generated through 
the	Graffiti	Activity.	Use	NotebookTM pp. 3-6 to discuss results.

Curriculum Expectations/Observation/Mental Note: Listen to students’ 
understanding of circumference and diameter to determine any misconceptions.

Minds On…

Small Groups  Investigation
Members of each group make observations for different circles using The Geometer’s 
Sketch Pad®	file	(see	NotebookTM	p.	6).	Group	members	discuss	their	observations,	
reflecting,	and	refining	their	hypotheses.
Groups share their observations from the investigation. Make connections to the 
GSP® sketch where the point went about three times across the diameter for each 
time around the circumference (NotebookTM	p.	6).

Individual  Investigation
Individually students measure the circumference and diameter of three different 
circular	objects	in	the	classroom,	record	in	table	(BLM	1.2)	and	calculate	the	ratio	of	
circumference to diameter (NotebookTM	p.	7).	Group	members	share	their	data	with	
each other.
As students are working through the measuring task, small groups work on 
interactive website calculations (NotebookTM	p.	8).	They	add	data	from	the	three	
circles	to	their	table	(BLM	1.2).
Students discuss patterns and trends for the C:d ratio examining the calculations in 
the last column of their table, and enter their data into TinkerPlotsTM (NotebookTM 
p.	9).
Differentiate process based on learning preference by providing a variety of 
activities.

Action!

Whole Group  Discussion
Use the popping balloons (NotebookTM	p.	10)	to	reinforce	the	concepts:

diameter is the distance across a circle through the centre•	
radius is the distance from the centre of a circle to the outside•	
circumference is the distance around a circle – its perimeter•	
the	ratio	C:d	is	called	pi	(π)	which	is	approximately	3.14•	

To illustrate π, show 100 000 Digits of π (NotebookTM	p.	11).

Tell students that 3.14 
is an approximation 
of π that they can use 
in calculating the ratio 
C:d.

Consolidate 
Debrief

Reflection
Home Activity or Further Classroom Consolidation
Write	in	your	journal:	What	pi	(π)	means	to	me.
Read	A	Brief	History	of	Pi	(Worksheet	1.3),	to	learn	some	interesting	information.

http://www.edugains.ca/resources/LearningMaterials/TIPS/IWB/DiscoveryofPiGd8/Gr8DiscoveryofPi.notebook
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1.1: Circumference, Diameter, and Radius

Name: _________________________

1. What does the circumference of a circle measure?

2. What does the diameter of a circle measure?

3. What does the radius of a circle measure?

4. Highlight the following in different colours:
Circumference•	
Diameter•	
Radius•	

5. What is the relationship between the diameter and the radius?

6. Hypothesis:
What do you think is the relationship between the circumference and the diameter?
(i.e., How many times larger is the circumference than the diameter?)
Do you think this is true for all circles?
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1.2: Exploring the Circumference:Diameter Relationship
Measure the circumference and diameter of circular (and spherical) items in your classroom.  
All measurements should be double checked for accuracy.

Use a calculator to determine the ratio of C ÷ d. Round to the nearest 
1

100
 or 2 decimal places

Item
Measurement of 
Circumference

(C ) in mm

Measurement of 
Diameter
(d) in mm

Ratio of
C : d

(C ÷ d)

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.
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1.3: A Brief History of Pi

Pi has been known for almost 4000 years – but even if we calculated the number of seconds in those 
4000 years and calculated pi to that number of places, we would still only be approximating its actual 
value.	Here’s	a	brief	history	of	finding	pi:

ANCIENT BABYLON, 1900 BCE: The ancient Babylonians calculated the area of a circle by taking  
3 times the square of its radius, which gave a value of pi = 3. One Babylonian tablet  
(circa 1900–1680 BCE) indicates a value of 3.125 for pi, which is a closer approximation. 

EGYPT, 1650 BCE: In the Egyptian Rhind Papyrus (circa 1650 BCE), there is evidence that the 
Egyptians calculated the area of a circle by a formula that gave the approximate value of 3.1605 for pi. 

GREECE, 250 BCE: The ancient cultures mentioned above found their approximations by 
measurement.	The	first	calculation	of	pi was done by Archimedes of Syracuse (287–212 BCE), one 
of the greatest mathematicians of the ancient world. Archimedes approximated the area of a circle by 
using	the	Pythagorean	theorem	to	find	the	areas	of	two	regular	polygons:	the	polygon	inscribed within 
the circle and the polygon within which the circle was circumscribed. Since the actual area of the circle 
lies between the areas of the inscribed and circumscribed polygons, the areas of the polygons gave 
upper and lower bounds for the area of the circle. Archimedes knew that he had not found the value of 
pi but only an approximation within those limits. In this way, Archimedes showed that pi is between 1

73  
and 10

713 .

CHINA, 450 CE: A similar approach was used by Zu Chongzhi (429–501), a brilliant Chinese 
mathematician and astronomer. Zu Chongzhi would not have been familiar with Archimedes’ method–
but because his book has been lost, little is known of his work. He calculated the value of the ratio of 
the circumference of a circle to its diameter to be 355

113 . To compute this accuracy for pi, he must have 
started with an inscribed regular 24,576-gon and performed lengthy calculations involving hundreds of 
square roots carried out to 9 decimal places. The Chinese in the 5th century calculated π to an accuracy 
not surpassed by Europe until the 1500’s. The Chinese, as well as the Hindus, arrived at π in roughly 
the	same	method	as	the	Europeans	until	well	into	the	Renaissance,	when	Europe	finally	began	to	pull	
ahead.

THE MAYANS: While pi activity stagnated in Europe, the situation in other parts of the world was quite 
different. The Mayan civilization, situated on the Yucatan Peninsula in Central America, was quite 
advanced for its time. The Mayans were top-notch astronomers, developing a very accurate calendar. 
In order to do this, it would have been necessary for them to have a fairly good value for pi. Though no 
one knows for sure (nearly all Mayan literature was burned during the Spanish conquest of Mexico), 
most historians agree that the Mayan value was indeed more accurate than that of the Europeans.

THE RENAISSANCE IN EUROPE, 1700 CE: Mathematicians began using the Greek letter π in the 
1700s. Introduced by William Jones in 1706, use of the symbol was popularized by Euler, who adopted 
it in 1737. An 18th century French mathematician named Georges Buffon devised a way to calculate pi 
based on probability.

MODERN DAY: Starting in 1949 with the ENIAC computer, digital systems have been calculating π to 
incredible accuracy throughout the second half of the twentieth century. Whereas ENIAC was able to 
calculate 2,037 digits, the record as of the date of this article is 206,158,430,000 digits, calculated by 
researchers at the University of Tokyo. It is highly probable that this record will be broken, and there is 
little chance that the search for ever more accurate values of π will ever come to an end.

adapted form www.exploratorium.edu

WANT TO KNOW MORE ABOUT Pi?
GO TO THIS WEBSITE: http://library.thinkquest.org/C0110195/what/what.html

http://library.thinkquest.org/C0110195/what/what.html
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Discovery of Pi: Day 2

75 min

Math Learning Goals
Make sense of the relationships between radius, diameter, and circumference of •	
circles.
Represent circle relationships in a variety of forms.•	
Use of variety of tools to measure the circumference, radius, and diameter of •	
circular objects and their relationships (e.g., The Geometer’s Sketchpad®,	video).
Communicate using appropriate vocabulary, terminology, and related symbols  •	
(r, d, C,	π).

Materials
measuring tape•	
objects with a •	
circular face
The Geometer’s •	
Sketchpad®

BLM 2.1, 2.2•	

Individual/Pairs  Milling to the Music
Students stop and share their responses to the homework journal prompt: What pi (π) 
means to me. Repeat three or four times.
Volunteers	share	what	they	heard	that	either	confirmed	their	ideas	or	added	some	
new ideas.

Curriculum Expectations/Observation/Mental Note: Listen to students’ 
conversations as they discuss circumference to diameter relationships to determine 
their understanding and identify any misconceptions.

Whole Group  Exploration
Invite students to use The Geometer’s Sketchpad® Demonstration of Pi (NotebookTM 
p.	1)	and	an	interactive	website	(NotebookTM	p.	2)	on	the	IWB	to	make	further	
connections between the C:d relationship.

“Milling to Music” is an 
instructional strategy 
where students walk 
around the classroom 
until the music stops, 
or a signal is given. 
They stop and discuss 
with the person 
nearest them.

Minds On…

Small Groups  Investigation
Students	use	3.14	for	π	and	the	diameter	values	in	their	table	from	Day	1	(BLM	1.2)	
to determine the formula for circumference. They test their hypothesis by measuring 
two	different	objects	(BLM		2.1).
Students	identify	the	steps	needed	to	rearrange	the	π	=	C ÷ d formula, discussing 
each step (NotebookTM	p.	3).

Action!

Whole Group  Discussion
Review the rational and irrational number systems (NotebookTM	p.	4).
Re-examine 100 000 Digits of Pi (Day 1 NotebookTM	p.	11)	to	notice	the	decimals	do	
not repeat.
Use the popping balloons to reinforce concepts (NotebookTM	file	p.	6).
Students calculate the circumference, diameter and radius given one of the values 
(BLM 2.2 –	Circus	of	Circles).

Consolidate 
Debrief

Concept 
			Practice

Home Activity or Further Classroom Consolidation
Find 5 objects that have a circular face. Measure and record their diameters. Use the 
formula	C	=	π × d to calculate the circumference of each object.
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2.1: Working with the Diameter

1. Examine the values in your table to determine how the diameter and π	can	be	used	to	find	the	
circumference .

Remember π	≈	________	(2	decimal	places).

2. State a hypothesis for the circumference formula:

C =

3. Test your hypothesis:
 
 (i) Measure the diameter (d) of an object in millimetres.

  Diameter: d = _________ mm

 (ii) Calculate the circumference using π and the diameter value.

 (iii) Measure the actual circumference of the object.

  Measured circumference C = _____________ mm

 (iv) How does the calculated circumference compare with the measured circumference?

4. Repeat with a different object.

 (i) Diameter: d = _________ mm

 (ii) Calculate the circumference, using π __________

 (iii) Measured circumference C = _____________ mm

 (iv) How does the calculated circumference compare with the measured circumference?
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2.2: Circus of Circles (TIPS4RM Grade 8 BLM 3.6.2)

Calculate the missing measures. Use a calculator. Show your work.

a) hoop b) surface of drum c) surface of circular barrel

75 cmd
r

C

=
=
=

40 cmd
r

C

=
=
=

2.5 mC
r
d

=
=
=

d) base of tent e) hoop waist f) unicycle wheel

40 mC
d
r

=
=
=

C
d
r

=
=
=

210 cm =
=
=

30 cmr
d
C

The unicycle wheel in part (f) made 1000 complete revolutions as it traveled down a road.

What distance did the rider travel?

State your answer in units that are more appropriate than centimetres.


	Discovery of Pi Notebook file: 


