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To my grandfather 
 

For teaching me  
the value of many things  

including PI 
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PART 1 
 

METRONOME 
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IT’S YOUR BIRTHDAY! 
 

In a year the Earth  
and you make one trip 

around the sun. 

You and the Earth orbiting the sun. 
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quick question: 
 

How many seconds is that? 
 

quick answer: 
 

BIRTHDAY PI!  
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There are 
  

PI x 10,000,000 seconds  
 

in one Earth orbit (year).  
 

 
What is PI? 

 

...pi…birthday…pi...birthday...pi... 
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Throughout 
history the 

wisest minds 
have always  

valued PI. 

PI is a special number  
that relates to circles  
and circular motion. 
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Why build PI into  
a system of units?   

 

PI 
is an endless  

transcendental 
number so this may  

appear like a problem  
because with no limit of  
digits that can make it really  

difficult to write down and  
calculate with even given the  

inordinate obstinate attention  

that math types often focus on  
problems that bear only the slightest  

if not trivial resemblance to real life  

concerns and as such after awhile  

you might want to ask why continue  

reading and just joots to the next page ...  
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However with PI built  
into units, any equations 
that include PI will see 
its value “cancel out.” 

These are sample equations 
only and are not on the test.   

Those solving math  
problems love it  

when that happens! 
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There are different 
ways to measure  

seconds and days.  
Earth rotations are 

measured against a 
“fixed” background of 

stars, that “day” is 
23hrs, 56mins, 4secs 

long (86164sec). 

Hey wait a second! 
 

365 x 24 x 60 x 60 = 31,536,000  
and not 31,415,926.5…?!  Why? 

The Earth isn’t actually  
a perfect sphere either.  But  

good enough is often good enough. 

http://en.wikipedia.org/wiki/File:Sidereal_Time_en.PNG 
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Though measuring time  
by the stars is arguably 
more accurate, on Earth  
we prefer our “solar” day  

subdivided conveniently 
into 24 x 60 x 60 exact 

ticks displayed by clocks 
and watches. 

 

It’s good enough! 
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PART 2 
 

METERSTICK 
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What’s nifty is that  
a definition of unit time  

also produces a definition  
of unit length using only  

simple methods.   
 

For example, construct a pendulum 
with a time period of two seconds. 

Why a period of 2 and not 1 seconds?  

Consider its path swinging back and forth. 
There are two outer points of maximum  

deflection and two points at the middle. 
 

A clock mechanism located at the  

center will count twice per period,  
each time the pendulum bob passes.  

That’s a one second clock “tick.” 

How long is this pendulum? 
  1 meter! 

L = ? 

T=2 
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Another definition of unit 
length divides the Earth’s 

circumference into millions 
of equal parts. 

 
Since clocks count 86400 
seconds per rotation of the 
equator (“exactly”) 

this also links  
our units of  

time and length. 
 

circumference = 40,000,000m 
1/4 circumference = 10,000,000m 

1/2*PI*Re = 10,000,000m 
(where Re is the Earth’s radius) 
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Yet another definition of 
length that relates to time  
is in terms of frequency. 

 

A wave has its first  
maximum value 1/4 along 

its wavelength.  If the entire 
wavelength is PI then PI/4 

represents this value.   

What is the  
frequency of  

a sound wave  
in air with a  

wavelength of  
PI/4 meters? 
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v (speed of sound) = 345m/sec (room temp.) 
L (Wavelength) = PI/4 = 0.785m 

f = 345/0.785 = 440 
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v (speed of sound) = 345m/sec (room temp.) 
L (Wavelength) = PI/4 = 0.785m 

The frequency of a sound wave with  
a wavelength of PI/4 meters is 440Hz.   

This frequency is known today as  
the tuning frequency “Concert-A.”   

PI-units suggests a possible explanation 
for this choice. 

(Cover wave value  
for which you wish  
to solve, the correct  
equation remains.) 

 
Solving for frequency (f)
means speed (v) divided 

by wavelength (L) 

f = 345/0.785 = 440 
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How about that?   

 
Just by identifying  

literally with a  

 
“pi in the sky” 

 
- the time period of Earth’s orbit - 

 

we arrive at three  
different definitions of  
the same unit length,  

all curiously similar to the  
same metric units in use today. 

 
That’s neat and  

should be remembered. 
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PART 3 
 

MEMORIAL 
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We need a way 
to model this  
information, representing it 
in higher language.  We can 

use simple geometric forms. 
 

This is a story 
about birthdays 

but it is also  
about PI.  Clearly 

we should start 
with a circle. 
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If we “square the circle” -  
construct a square with  
equal perimeter to the  

circumference of our circle —  
then our model can be oriented.   

 

Each side of the 
square is PI/2 times 

the radius of the circle 
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These forms are only two 
dimensional, and we need 

to suggest a 3D Earth.  How 
better than to use a sphere? 

Or maybe a hemisphere  
(half-sphere) since this  

relates to circumference.   
So then, how best to  

“square” a hemisphere? 
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Let’s choose the octahedron 
(two pyramids face-to-face).   

Since we’re modeling a 
hemisphere we’ll use half 

(one pyramid) with “square” 
base but “spherical” height. 

The base represents 
the equator of the 
Earth, the height 

represents its polar 
radius. 

This design  
works as a toy  

but we want  
something bigger.   

 
Let’s scale it up! 
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SCALING THE MODEL 

 
WHAT SCALE? 

We need to indicate time  
so let’s suggest secs/day: 

 
24hrs/day * 60min/hr * 60sec/min = 

86400sec/day  
 

 86400/2 = 43200  
(our half-model scale factor) 

 
HOW SQUARE? 

Let’s make each side 440 units long.   
Four sides @ 440 units = 1760 units total.   
(a “unit” in this model is PI/6 meters long) 

 
HOW TALL? 

To square the circle we need a height  
in the proper proportion to the base.   

For a rise-to-run of 51.5 degrees,  
(440/2)*tan(51.5) = 280 units 
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The parameters of our model  

are complete.  That should do it.   
Let’s write it down in stone  

and hope no one ever forgets why. 

photo credit: Nina Aldin Thune 
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Perimeter of Great Pyramid = 926m. 
Circumference of Earth = 40,000,000m.   

40,000,000m / 43200 = 926m (1760 R.C.) 
 

Height of Great Pyramid = 147m 
Radius of Earth = 6,370,000m 

6,370,000 / 43200 = 147m (280 R.C.) 
 

acoustic resonance found  
inside Great Pyramid is 440Hz 

 
PI is built into the structure.   

So are the dimensions of  
the Earth and its orbit,  
and their scale is time. 

 
Music brings it together. 

 

CHECKING THE MODEL 
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Does it matter our world  
can be modeled so simply  

yet so beautifully?   
 

Maybe, maybe not.  At any rate,  
 

it's your birthday!   
 

Enjoy some PI! 
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AFTERWORD 
 

 
Or in other words, why does this work?   
 

It happens one kilosecond can be defined 
as twice the time light takes to travel from 
the Earth to the sun.  PI works its way 
into the orbit in that manner.   
 
The meter pendulum works because at 
the Earth’s surface the gravitational force 
is conspicuously close to PI squared 
(meters/sec**2).  That’s another book. 
 
Lots of it works because good enough is 
good enough.  The rest works because 
God likes it that way. 
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comparison with  
other planets 

computed quantity 
Nd x Ns  

 
Nd 

number of days/orbit 
 

Ns 
number of seconds/day 

 
Mercury  0.76 x10e7 
  Venus  1.9 x10e7 
  Earth  PI x10e7 

    Mars  5.9 x10e7 
Jupiter  37 x10e7 
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cubic meter of water = metric ton 
metric ton = 1000 kilograms 
liter of water = 1 kilogram 

metric ton = 1000 water bottles 

Earth mass = 6.0 x 10e24kg 
pyramid mass = 6.0 x 10e9kg 

 
One million, billion pyramids 
equals the mass of the Earth. 

 
The Great Pyramid masses about  

the same as 6 billion bottles of water,  
around one for everybody on Earth. 

1 metric ton 
 

H2O 
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Trim octaglobe from paper.  Cut tabs no closer than outline. 
 

Fold octaglobe along pole-to-equator edges.  Align then crease. 
 

Fold octaglobe glue tabs inwards along map borders.  Align then crease. 
 
Practice assembly by aligning octaglobe to base square. 

 
Glue one basetab along edge of base square. 
 

Seal octaglobe then glue remaining basetabs 
 

Use cotton swab to touch-up glue on tab and target areas. 
 
Let octaglobe dry then trim base as desired. 
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