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CONSTRUCTION OF A PENTAGRAM

φ

Heinrich Cornelius Agrippa:
Three books of occult philosophy, Book II. (part 3)- 1531 (1st ed.)
This particular image from English translation from 1650/51. Microcosm-Macrocosm. Geometry-Astro-nomy-logy

For this to work, you have to be very neat and accurate. Take your time. You won't know until you get to
step 6 if you have been neat enough, because in step 6 you actually construct the pentagon and if you
didn't do it neatly and accurately, the sides won't fit in the circle.
1) Start with a blank (preferably line-less) sheet
of paper. Fold and lick (or cut) it to make a
square.
2) Fold this square vertically and then
horizontally to find the center of this square.
Mark the center with a dot and label it "O."
Then use a compass and draw as big of a circle
from this center as you can fit. Also, using a
straight-edge, lightly draw lines on the vertical
and horizontal folds and label the points "A"
and "B" [3:00 and 12:00] as you see in the
diagram on the left.
3) Using your compass, find the midpoint
between O and A and label it M.
4) Using any old sheet of paper as a ruler,
measure the distance MB exactly and transfer
that measurement onto the horizontal line with one end at M. Call the other end of this measurement,
"C." I.e. the distance MB = MC. [See figure.]
5) Again using a sheet of paper as a ruler, very accurately measure the distance between C and B. This is
the objective–the length of CB. This is the measurement of a side of the pentagon inscribed in this
circle.

6) Use the measurement, CB, to mark off a pentagon. Starting at B,
just walk this measurement [CB] around the circle. Meaning, BP, PQ,
QR, RS, and SB are all CB in length. It is at this point that you will see
how careful you have been. If all went well, you will walk this
measurement around the circle in exactly 5 steps. If you are off by
more than a little bit, you might have to start all over again and up your
game in terms of accuracy. Once you have 5 equally-spaced set of dots
at B, P, Q, R, and S, then connect the dots with lines and you get a
pentagon.
9) Keep connecting the dots across from each other and you get a star.
The combined construction is a pentagram. [Place candles at all intersections and sing something creepy.]
10) Notice that the center of the star is another pentagon. [If you connect those vertices you get another
star with another pentagon.... You could go on and on forever.]
11) Now, using a ruler (a real ruler with numbers on it, preferably metric... you could print one from the
internet), measure every segment and combination of segments along any straight line that you can find.
In order to get the most accurate data, take multiple measurements of the same segments on different parts
of the construction and then average your measurements. Do this data collection and averaging on some
scrap paper. Then fill in the left column on the table below with your data in ascending order (low to
high). Meaning, in the left-hand column you'll have a bunch of measurements of lines from your
pentagram. Measure any and all line segments.
13) Now come the calculations. Find the ratios (to two or three decimal places) for every two
measurements next to each other in your list. Do low/high then high/low.
Here's an example of what I mean...
E.g. If the first three numbers on your list are 4.3, 6.8, and 11.2 your low/high ratios will be...
!.!
!.!

≅ 0.63 and

!.!
!!.!

≅ 0.61.... and the high/low ratios will be

!.!
!.!

≅ 1.58 and

!!.!
!.!

≅ 1.65

Example table with data and analysis.
14) And finally, find the arithmetic mean (the averages) of each low/high and high/low column and put
that number in the bottom row.

Measurements
Low to High

Put your data in this table.
low/high low/high high/low

high/low

Averages:
[Rounded to 2
decimal places]

Your averages ought to be pretty darned close to
the Golden Ratio, usually written as "φ," phi.
φ ≅ 1.618.
or

1/φ ≅ 0.618

Perhaps the weirdest characteristic of φ is this…
φ – 1 = 1/φ = 0.618...
Which means, of course, that…
φ = 1/φ + 1 = 1.618...
Aside: You could now use the Pythagorean Theorem and the
properties of circles to find out the exact length of one side of the
pentagon inscribed in a circle with a radius of 1. I'll do this in class,
so don't worry about it. The result is...
AC = 1.618... = φ
Recall that BC is the measurement used to construct the pentagon.
The measurement of the side of the pentagon that is inscribed in a
circle of with a radius of 1 is:
BC = 1.902...
The Golden Rectangle is visible in this analysis.
It's the shaded region in the diagram.

Looking at the bigger picture, you can now deduce the
measurements of all the other line segments, because they all
relate to one another by the Golden Ratio. Either multiply or
divide by φ.
1.902 • φ ≅ 3.08
2.351/φ ≅ 1.18
etc.

More interesting things....
Look at all those similar triangles in the diagram above. All
are Golden Triangles. And these Golden Relations can be
scaled up to 3D… the dodecahedron. 12 pentagonal sides.
φ is everywhere in the dodecahedron.

Left: Diagrams of the 5 Elements from Kepler's Harmonices mundi (1619). The dodecahedron was associated with the
aether, quintessence, the fifth element… the stuff of the heavens.
Right: Analysis of Golden relationships in the dodecahedron.

Enter the quacks who start looking for the Golden Ratio in anything and everything.
All hell breaks loose…

Parthenon, Athens, Greece (5th century BC) [1 : φ] [Reasonable-ish]

Michelangelo, Creation of Man, Sistine Chapel Ceiling, ca. 1510. [1 : 1 + φ] [Pushing it]

Leonardo da Vinci, The Last Supper (1490s) [φ is everywhere... focusing on Jesus' neck. What might that mean?]

Leonardo da Vinci, The Mona Lisa (ca. 1505)
[φ up the nose. Leonardo must have used the Golden Ratio. The nose proves it.]
Once you start looking it's everywhere!… [Random images take on new meaning.]
Just search the internets and find the Golden Ratio in the most mundane things...
What does it all mean!?!

M. C. Escher

