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Geometric dissections involve cutting a figure into parts that are rearranged to form another figure.
The mathematics is based on the theorem that any polygon can be transformed into any other of the
same area by cut and paste. We will design and construct 2- and 3-D dissection puzzles and explore
their mathematics and history.

: page
- 1. Cut a rectangle inte 3 pieces and reassemble it into a square (2 waysh* 2
2. Two Pythagorean theorem dissection demonstrations’ 4
3. Tessellate a circle* 6
4. Triangle to square:A hinged dissection* 7

5. Magic folding cube* 9

*Activities 1, 3, 4, and 5 are on our website, httn: //www nath.nmsu.edu/~hreakingawa
There you will find detailed, step-by-step instructions for them. Here, instructions for 3, 4, and
5 are shortened to save paper.




How to transform a rectangle to a different rectangle 3/24/13 1143 AM

How to transform a rectangle to a different rectangle
(with the same area but a different perimeter)

Below is a method to construct a rectangle with a given area and a given perimeter. Just start with a rectangle with
the area that you want, and keep transforming it! Its area will remain the same, but its perimeter will change. -

The old rectangle has dimensions x and y. The new reciangle has the same area hut new dimensions,
De you see howio make the new rechnulea square ?

. B
Ivlark o ff" kngth EC hew \ | '
\li ' . cutand move
5 F B e lobottom righl
™~ .
", A .
\‘\ )
\\ \\\\
y ™~ N
Cut a.hnﬁtlu‘s “diagonal” ' ' S
. : kY
and "glide” \\\ oo ‘ o ~
\’\\ . ,\“\‘
. \\
" ) \\
D X E Iy D E
:

Webpage Deveioped by Aous Manshad
Last Modified: October 16, 2006

I~

ip:/ fwww.math.nmsu.edu/~breakingaway/Lessons/R2R/R2R.html Page 1 of 1




[ 10 2 3bvg

T Fu/5Ru sunssay AemrhuyERig- fnpany

ym s el [0 T alivg WY S S 2SSOSR T AEMEGU NS o~ NPR RS T MM | L

£ * L § (pama xapiy Uz SuIsn) ouy| J9YIDUB MBI "XV UL At MRIQ S S| XY 9UmsIp Ay, ‘gD apls
uo 3y 1utod ymur pue “ejFumanl ot Jo v sawos ul tid #and ‘s pua) 01 ssedwod v vadp (g,0)p =& ‘wIndwog

:atenbs ¢ 01 23FUmaal v Jarnsuos 01 Moy das-Ag-dais Mala 01 MO[2g USTIBILILE YST ] 913 UO }3l[D
arunbs 9 011 sayaul € A¢q 59Ul 7 2]TiMm0aT B DAUOD)

. RECAN

(¢ Ay s osje §1 A g qiFua) ot o aatioN !
‘ priiiRY|

. g
. £y v

-2IEnbs v ojul wo a8uvreas pun sanatd
93] CIUL 1L I03 01 ATM 3UD 313Y MOYS 34 B, 7 > 0 > B “IBU1 1205 *Q pUD  S3PIS UIIM 2)3um1091 1 Japisue)

W Fu wonoq
a1 o1 afgumin do sl paow pur YL A 01 918uBLN Yo ayi asow ‘uonised parm(s ut amnbs e 198 o1 Japdo Uy

uoaassip Aq a1enbs e ojur a[suedal e Juruan |,
“ELA QUL AL IND PR FYY AU MY N9 fDFY 25U ay no ny ) *

Xy 01 Japnarpuadiad

WY PEIT ET/9E/E uOASSIE AG 2arnbs ¢ o) aj0ursas e fupnng i WY ERITT ET/PRAE unpzassip Ag arenbs © o 36uriasy e bulnn



-adegs 518 uo yanw £saa spuadap ,5300] B BIg MOLL, ISNE3IA SNOIAGD

o5 wout 51 0L, sdugs s jo uapuadspur '€ - x )0 BRI UN SUI SRS B 'PRAOSHA) F1

£ paltt (U101 Jo sund pwIos 'Y TAR [0 UOITAL T oI 'Jf 5] PAA[OAL] ardizuud aip asneaaq
‘Hursuding A{UeS5a3a10 100 §1SNLL 1 IAT,, 10U [[ig URIP§HLY 305 1T Arayt) sTI[ syuuiay

‘ga|duely Jnoj sums aiy ursn aienbs §1g € Jjo wam

AULES L PRIFA0D A AL YDES ISNLIAQ '2E0T F1p1 S1PAIIAODUN gk A ‘B Iamsue [,

“EamSIE U 10 UD0S 101 st ssac jou ap pk tiuma As1) 88 531 AUl 8 5TULAA0D 10
agnu uAIprs 1 (PaEaasaun ya| eam a3dg T oS SA0UISUL 0M1 AL JO LI U]

201 NOHLYHISHTH

q e

WILOFHL NYIHOOYHLAL 5T

‘a0) NOILYRLISATH

o ¢ SIFUS| Aauy EAPIS asoym samnbs 0al AT pRIAaLIUn 1)7] §1 Ay
“£01 UDNEISN][] U1 Umots 52 arenbs Ayl Jo SIAMI0a oml uy sa|Fuw maj e md asop (T}
(a1 Fuewn B0 2 o ssnuRedAy 2 $1ApLS ALY W G
= 3 jo {11 amsmaw) Yiiua) v AADY SApIs AS0ysm Ammbs UG §1 PAISA0IN U3] ST IR
‘901 UDHEISR[]] U1 WMOYS S (SIAWI03 Jnay A1 uf) aenbs 3 uo saFunn o agiind ()

We|qo:d

“Quo| s 48§ = § + U AR §3PIS #50ts amabs AUQ AIIP PINOUS UALR|E UYL
w3 g = 4 w2 gg = g sdan

saphmins 104 “Umop USRI
pUE pansTai #q pinols seiduedt A jo 58] AL, (Faris pue ssdeys watap Jo sa|fuewn
e pum *suo[o3 arasag)p Jo daded asn Aew sdnoad ualafa) yaded uonannsuoy ulod}
sapfueLn wFn [Eanuapt mmaj e s daosd yaeg ner jo sdno:d W yom uaspiyD)

uopeedaly

SIS WS AUE oYM
papiansd 55 uossap ay) w1y Jooid T YANS SUINUGI 1T 2500Ia WA VeATTIA] A1 Jo
Jooid 1 su (Jooyas agpprw -8+a3) sepeld xeydiy ut pouasald 3 DS[Y UEA 3 “SIA4I0 AU 10
"tpopa Supna ‘ssead Funued ‘pus) Suj95 eqe AI0IS © U) pAapPAQIEa 3G LRI BOSS3)| S,

A1ZZ2Nd NYIHODYHLAL

167 sprzng upaasmydg



143

‘501 MOHLYHESAT

vl HOLLYH{SNT

B¥L

i ‘L0l HOLLYHLSAI

‘20l NOHLYHLSNYH

“MO[A] LMOUS SB °.q + B = 0 (I3UI[ 3pIs y3im atenbs e way)
WOl pjing pue °q yisua) apis yum amenbs © pue B y13ua] apis 1m aienbs e yim 1ie)g

uo1)dassIp A WAICA) UBAIOSEPLJ 21 Jo UONLIISUOUIIP YV



Tessellating a Circle 3724713 11:45 AM

Tessellating a Circle |

Here are some definitions of to tessellate found on the Web:

(1) to cover the plane with a pattern in such a way as to lé.zllye. ﬁo fegion uncovered.

(2) to decompose a curve or surface into polygonal faces.

(3) to break an image into éllaa]!, square regions for processing or output.

(4) to tile with tesserae (small pieces used in mosaic work); "tessellate the kitchen floor".

[n school mathematics we generally think of tessellating a plane with congruent shapes. But what about
tessellating a circle? We could cover it with congruent sectors, which is not very interesting. Below we give a
non-trivial way to tessellate a circle with congruent shapes that are not sectors. When cut out, the pieces make
a nice puzzle. | - |

It is fun to start by having students use the twelve congruent shapes to try to make a circle. Click here fora
sheet of the pieces that can be used for this task. We Xerox them on cardstock so they are sturdier.
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