T1

Temple Geometry

During the Edo period (1603-1867) of Japanese history, geometrical puzzles were hung in the holy
temples as offerings to the gods and as challenges to worshippers.

This is one such problem.

Inside a large circle with radius 2r, two circles
of radius r are drawn.

Four smaller circles, of radius p, are drawn to
touch the large circle and the circles of radius r.

The following questions will help you to find the
relationship between r and p

1. In the right triangle DOB,
explain why the length of OD is 2r —p
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2. Use the Pythagorean theorem in triangle DOB to find an expression for OB?.
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3. In the right triangle ADE, explain why the length of AE isr —

Ao=V Eo=PpB=( At - E*oﬁ//\

4. Use the,Pythagorean theorem in triangle ADE to find an expression for ED?.
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5. Use your results from questions 2 and 4, and the fact that OB =ED to show thatr=2p /»\\
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6. Show that the shaded area of the diagram has area nr’.
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T2

Temple Geometry

During the Edo period (1603-1867) of Japanese history, geometrical puzzles were hung in the holy
temples as offerings to the gods and as challenges to worshippers.

This is one such problem.

Inside a large circle with radius 2r, two circles
of radius r are drawn. :

Four smaller circles, of radius p, are drawn to
touch the large circle and the circles of radius r.

The following questions will help you to find the
relationship between r and p

1. In the right triangle DOB,
explain why the length of OD is 2r —p
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2. Use the Pythagorean theorem in trlangle DOB to find an expression for OB2
0@ /}D@Z’ Do )2 or OB°4
9, @ fp 7( 4 e S.
08" - Uy - tp> P
OR* Lf)’ 2 4yp
;3' In the right triangle ADE, explain why the length of AE is r — p.

4. Use the Pyihagorean theorem in triangle ADE to ﬁnd an expression for ED?.
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- 5. Use your results from questions 2 and 4, and the fact that OB ED to show thatr =2p
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6. Show that the shaded area A of the diagram has area .
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Temple Geometry

During the Edo period (1603-1867) of Japanese history, geometrical puzzles were hung in the holy
temples as offerings to the gods and as challenges to worshippers.

This is one such problem.

Inside a large circle with radius 2r, two circles
of radius r are drawn.

Four smaller circles, of radius p, are drawn to
touch the large circle and the circles of radius r.

The following questions will help you to find the
relationship between r and p

1. In the right triangle DOB,
explain why the length of OD is 2r —p

QY= OF - Fp
Qp= 2r— p
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2. Use the Pythagorean theorem in triangle DOB to find an expression for OB,

2 1 Djz T B—
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F:’L roB’ = Qma) o5 - (bf;l’) O’T) /Pz J\OB'I #r' L
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3. In the right triangle ADE, explain why the length of AE is r ~p.
DE/ BO DB//EO buaydf ks thos, D6 =EO = p
y AO=v
pE= A9 FO
AE = TP

4. Use the Pythagorean theorem in triangle ADE to find an expression for ED?,
oy AD= P AE-,p (b B2 i)’
» £ 1——;?2+ Tor +1* «(r *—2pr rj
E0°= Htor

5. Use yaur results from questions 2 and 4, and the fact that OB = ED to show thatr = 2p /0 s '%_
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6. Show that the shaded area of the diagram has area nr®. H
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T4

Temple Geometry

During the Edo period (1603-1867) of Japanese history, geometrical puzzles were hung in the holy
temples as offerings to the gods and as challenges to worshippers.

This is one such problem.

Inside a large circle with radius 2r, two circles
of radius r are drawn.

Four smaller circles, of radius p, are drawn to
touch the large circle and the circles of radius r.

The following questions will help you to find the
relationship between r and p

1. In the right triangle DOB,
explain why the length of OD is 2r-p
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2. Use the Pythagorean theorem in triangle DOB to find an expression for OBZ.

pA

OB* = Y12 - Yrp

3. In the right triangle ADE, explain why the length of AE isr —p.

4. Use the Pythagorean theorem in triangle ADE to find an expression for ED’.

E074 (1-p)*= (P4} eD ¥t P-oprrp? mp i opray ®

D= p> +2pT 112-v> 42p1-p” S £D> - Ypy
(-p) (t-pY cpri) (pty)

5. Use your results from questions 2 and 4, and the fact that OB = ED to show thatr = 2p

snce OB =ED, A4 -Yyp = A Ypr , Yr? —Hvp = 4{pr, e’ Rl
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6. Show that the shaded area of the diagram has area nr’. (
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Temple Geometry

During the Edo period (1603-1867) of Japanese history, geometrical puzzles were hung in the holy
temples as offerings to the gods and as challenges to worshippers.

This is one such problem.

Inside a large circle with radius 2r, two circles
of radius r are drawn.

Four smaller circles, of radius p, are drawn to
touch the large circle and the circles of radius r.

The following questions will help you to find the
relationship between r and p

1. In the right triangle DOB,
explain why the length of OD is 2r — p

—— —— —
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2. Use the Pythagorean theorem in triangle DOB to find an expression for OBZ.

1

@@r-e)(2r-v) (ze-pY* - (¢)* - OB
R MR AL S S
v (r-p)= OB’

3. In the right triangle ADE, explain why the length of AE isr - p.

Ao = v OESDB becawse afl <5 are Yo*©
Po- Gk = At
? = AL

4. Use the Pythagorean theorem in triangle ADE to find an expression for ED?,

(r+p)* -~ (r-p)* = £0°

ED* = Yrpr
(r*P)(H»P) (—r‘fp')('rJF)
v2aple pr+p® Y2 -py<prape

v 242pr FY? ("= 2pre pt

5. Use your results from questions 2 and 4, and the fact that OB = ED to show that r = 2p

OB=tD so dv* Yor = "ﬁww

LTV’L“' 8’?Y‘ sg Y = ‘i%

T

6. Show that the shaded area of the diagram has area nr?.
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