‘ An Investigation into sin 18° and the golden ratio I

sin 18°
let @ = 18°
then 5¢ = 90°
5 =90°-30¢
sin 2¢ = sin (90° - 3¢)
sin 2¢ = cos 3¢
2sin @ cosQ

=4 cos’p — 3cosp
2sin @ =4 cos*¢p — 3
2sin@=4 (| —sin?¢ )—3
4sin> o +2sinp—1 =0
2sin> @ + sinp— 2 =0
sing = — 1+ V{I-(4)(2)(-"%) }
which all simplifies down to
sing = V4 (\N5-1)

so 2 sing = golden ratio

cos 18°
cos?@ = | —sin?Q
cos @ =~ (| —sin%p)

=V{l-"7s(6-2V5)}

=~ "7,6(10 + 25)

= "g(5+5)

sin 36°

sin 2¢ = 2 sin ¢ cos@

=2 (Ya(\N5=1)){~N "5+
V5)}

which if you bother to work
out is
=14 N( 10 —2V5)
cos 36°(20)
The easiest expression to
work with is
cos2¢p =1-2sin?¢
= | —2 (V)35 -1)?

which simplifies to

Va (1 +5)
sin 72°
again sin 40

=2 sin 2¢ cos 2¢



2(/a)/aN( 1025 ){4(1V5 )}
which simplifies to
VaN (10 + 2V5)
cos 72°
try cos’¢ = | —sin?@
= | —'/,4(10 + 2V5)
socos @ =YV (6—-25)
= N{(V5-1)%

=4 (V5-1)
Golden Ratio
sin 36° / e — i ( IO—NS)/
vaN (10 +2Y5)
= \/{<Izo—4od5)/80}
- \/{(3—%)/2}
=N {(6-2V5)*}
=% (N5-1)
(see Appendix)

which is the golden ratio.

If you draw a pentagon and
connect the vertices the
golden ratio crops up

repeatedly. And this is why.
Appendix

That (V5 —1)2=6-25is
interesting and | would have
missed it if | didn’t happen to
know where | was heading

and needed to end up.

The sequence continues
(V5 -2)2=9 — 415
(\5—3)2=14-6V5

(V5 —4)>=2] —8V5

but none of these occur in
the previous calculations so
nothing missed.
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‘ An Investigation into sin 18° and the golden ratio I

sin 18° =~ ",,(10 + 275)
let ¢ = 18° =~ " (5+5)
then 5([) = 90° sin 36°

>p =90° -3¢ sin 2¢ = 2 sin ¢ cos@

sin 2¢ = sin (90° =3¢ ) =2 (4 (V5 1)) {V (5 +

sin 2¢ = cos 3¢ 5))

2sin @ cosQ
which if you bother to work

=4 cos’p — 3cosp
out is

=14 N( 10 —2V5)
cos 36°(20)

2sin @ =4 cos*¢p — 3
2sin@=4 (| —sin?¢ )—3
4sin> o +2sinp—1 =0

The easiest expression to
2sin> @ + sinp—2=0

sing = — | + V{1 — (4)(2)(-%2)

work with is

cos2¢ =1-2sin*>¢@
} =1 -2 (a)(V5-1)
which all simplifies down to which simplifies o
sing = Y4 (\5-1) Vo (1 +5)
so 2 sing = golden ratio sin 72°
cos 18° again sin 4¢
cos? = | —sin’¢ = 2 sin 2¢ cos 2¢
cos @ =~ (| —sin%p)

=V{l-"7s(6-2V5)}



2(/a)/aN( 10275 ){"a(1 5 )}
which simplifies to

VaN (10 + 2V5)

cos 72°
try cos’¢ = | —sin?@
=1 —"/,,(10 + 2\5)
socos @ =YV (6—-25)
=N {(\5-1)3
=Y (N5-1)
Golden Ratio

sin 36° / — |o_2J5)/

in 72°

s (10+25)

=4/ { ( |20—40V5)/80}

- \/{(3—%)/2}

=N {(6-2V5)2)
=% (N5-1)

(see Appendix)

which is the golden ratio.

If you draw a pentagon and
connect the vertices the
golden ratio crops up

repeatedly. And this is why.

Appendix

That (V5 —1)2=6-25is

interesting and | would have

missed it if | didn’t happen to
know where | was heading

and needed to end up.
The sequence continues

(V5-2)2=9 — 415

(V5 -3)2=14—-675

(V5 —4)2=2] —8V5

but none of these occur in
the previous calculations so
nothing missed.
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