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Synopsis

I i Donald in Mathmagic Land, Donald Duck
gets a lesson in math appreciation when he
is shown the relevance of math in everyday
life. The video begins with Donald wandering
into a mysterions land filled with numbers,
shapes, and peculiar symbols. A narrator who
calls himsell “The Spint of Adventure™ informs
the waorld's most skeptical duck that he is abou
o embark on o journey through the wonderand
of mathematics.

Daonald is whisked back 1o ancient Greece 1o
meet Pythagoras, the father of math and music,
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and after eavesdropping on a secrel meeting of
Pythagoreans and tuming their serene musical
iric into @ riotous quartet, Donald’s journey
continues. He takes on numerous roles, including
an critic, naune ohserver, billiands player, baseball
player, and even Lewis Carrall’s Alice. Through

these adventures in Mathmagic Land, Donald—
and viewers themselves—come 10 appreciale
how measurements, calculations, shapes, and
ratios contnbute to music, architecture amd art,
nature, games, and inventions of all Kinds, as
well as how math will play a limitless role in the

scientific achievements of ihe fuiure.
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Danald in Mathmagic Land
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hiects

* learn how Pythagoras created the mathematical basis for our musical scale of wdays
b anirodueed w the Golden Section aml how it is derived from the pentagrom amd tee Golden Rectangle;
seg how the Gobkden Rectongle™s ideal proportions ¢reate plensing works of pn pnd archileciure;
become aware ol the Golden Section’s occurrences i nalure:
understind somee of the wavs in which mathematics is used in games ond sports;
become acquainted with some inventions that have been inspined by imaginative uses of mathematics;
understand the inporasce of mahematies o science aisd rechnolegy: and
se that the usefulness of mathematics is s limitless oe our own imaginalions,

Background Information

Thie stuclent willz

The Pythagoreans

Pyihagoresns were studenis of the mathemaiical, philsophical,
and rehigious school started by Pythagoras (o 580 Be-c. 500 g0
S histomians think thal Pyikagoremn sisdents wene expecisl
o listen bist nol contrbute during their firs) live years @
wchool, aml thal they were o credit any matbematical
disconery o the school o 1o Pyhagoms,

The Goliden Section

The lines ol a penlagram can b
ivitled imo Foar diTerem lengths,
Lines #1 amd #2 exacily equal line 3,

Thix partition is a Golden Sccimmm.

Amdl lines #2 and &3 exactly couaal

Fine k. This partition s also o Gelden Seetion. The ratio of

the lengths of the two Golden Sections is l'-%—' :|.|'.|'u'm:i|_'n||lcl'_|.'
LALE, Whon tlis rati is used we creans b lemagth aml widil
ol a reclangle, the result is called a Golden Keclangle.

The Giolden Kectangle

A Golden Rectangle is 2 recinngle
whose ralie of bength 1o wiklth is
approcimalely 8 w5, or L1,
These propaemises wene preatly

wi
W
i
admircel by the Greeks, and Golden 5,
Reciamgles ore foun in classienl e
1] ]

archatee e and art.

The Magic Splral

A omagic sparal 56 magie
at all, 16 ks 3 spirml that
repeats e propertions of
the (Godklen Sections of a
Geolelen Revrangle bnio
infimity. Mugic spirals can
bhe sewm in many ol nature's
spirals. sach ax the =hell
ol n sex sanil,

Thea frallerwimg are evawymles of and ron arohdtechine s in
v vider iy s plie porperrians of e Golden Becrangle;

The Parthenon

The Farthenon is an ascient markde wmple deslicated we e
Gireek Coolidess Adbenn, Conssrugied between 447 o anid
K33 g, this emple s lecated on e Acrapalis= an Atheees,
Carege,

Porch of te Caryatils

The: Caryatics nne six feabe sinlues supporing the soinh porch
roal of the Erechtheum temple. The temple, keated on the
Acropelis in Athens, Groage. wis bulh beyween 420000 w
s . The Caryabids that sdorm the tensple boday ane copics,
bt Fowr oof the sis ortginals ane hiused bnobe Acnopalis Musein,

Wemus de Mile

This lamous ancies Greek seulpuane deplets the godkdess
Menus, The sculpiare was named For the Greek island of
Melos wisere it was discovened in 1820 a5 510 was aboul 1o
e crushed imio morar, The sculplane wos respored., bat s
Brokem anms were ket ikl mever replaced. The scullplure is
nivw howsedd in the Losivee Muscum in Paris, France,

Catbhedreal of Motre Dame of Paris

The Cathedml of Maire Dame in Pans, France, is reganled ns
the ersilest mastenpiooe of CGothic anchstectane. I wias corsmciod
between FIGS and 1230 and wes dedicated 1o Mary, the Mother

"ol Jesuw (Rire Dame™ mazins “Our Lady™ in French), 1L was

restaned aler e French Bevobition ended im 179,

Nlomi Lisa
This. postrail of a Florenine woman was palnied beoween ihe
wears 1503 amd 1506 by Leonando da Vinci (1d52=151%). The

paleting wis stolen from France's Lowvone Musewn o 1911,
hut wax found in a Florence hotel room tao vears Later amd

wefurmee] e the Losivre.

Umited MNaotions Secretariat Boilding

Thas 3%-siory buthlEng 15 one of several Unbied Matisis
{LLMLD baiklings locaied on the 18=pcre LN, complex in New
York Ciny. Joln D Rockeleller Jr. donated the land and
desigm began in 1947, The Secretarin building was completed
i 1950, The UM, Scerctary Ceseral's offices are locaed om
hez 38 floor,




7 vous Beawr e dis the Dot amd want e resd ull bicgraphics of these mathenaticians or chios: from
aoweer o ihissand others, visal <higeivwww-groups des st-mmdnews ok TERs org Bioglde s i,

Pytlagoras of Samos (o, 540 00—, S0 B

Pythagoras was o Creek phikosopher and nathemaician whe
bt Samaos im 332 B aewl foanded 3 schoal of philesophy and
relaghon i Daly. The school made signilicant conumbutises o
music theory, sstrossmiy. and matkematics, The Pythagonzsin
Theorens, 52 + bt = 2, relabes the three sxles of a righn eriangle,

Archimedes ol Syrweuse (oo 287 o =212 n )

Archimedes wis o Gireck mahematicion, scicmist, anid
fvemon, He formulaled the principhes of buoyancy afier he
stepped imo his baly ose day and noticed the displacensnl of
waler, Aceording to Mularch, Archimedss was killed during a
Foanman invasion of Syrcuse, Archimexdes was siodying a
sty proshlem amd sodd o Boman soldier he souldn' leave his
b urti] be liad fimished i The angry soldicr replicd by
draswing iz swond amd Killing hine

Hypatin of Abecandria ic. 370-415)

Hypatia was the (irst keown female moihematician, Home-
schunled by her father, Hypatia bersell became an aeelaimed
miath, philosophy, al asteessimy teacher in Abexandria,
Egyvpl. Hypaiia cdited Chr the Comics aof Apolfanius, o work
that later developed o comeepis of hyperbolas, parabalas.
sl ellipses. At age 45 Hypatea was killed by o neob duing o
periced ol religious and civil uanes).

Leomardo Fibonacel af Pisaic, 1170-c. 1240)

Fibonneci was an lialian mathematcian. He was so imerested
im the matlsematical sysiems he s while raveling in lorcign
eoumiries thal in 1 302, Fibonacer pablished Lifer Alsaed, Latin
e “The Bosok ol the Ahsens™ This boak intmodwced Aralue
namserils aml the Himdu-Arabic decimal system inio Eunope.
Hie dliscoacred the cunous segquence: 1,10 20305 8, 13, and
s fomh, imowhich cach mumber is (e sum ol the two previos
mbers, amd e matin of ony lenm toits predecessor gets
closer tis the Golden Ratio the Tenher oun sou gs

Iikaise Pasead @ 162316626

Bl Pascal was 3 French nothemaiician, imvemtor, physicist,
amdl iheologiam, He invented the barsmeler and the by draalic
prcss, aml i cirespimlence with fellsw malhomaticim
Pierme de Fermalb, he set the stage Tor b ibeory of probshilit.
Pasial aliexd an age 39 of what was probably stomach caneer,

Iswnc MNewton (1-2-1727)

Isaci Mo was mn English mathenaticizm and scienis),
Whike himchoursd during the Babosic Plague, Newton invented
calcubys, He ke developed influential theories abson hghi. linvs
of motion, and gravay, alibough i is doubaful be discovensd
tha prineiphe of gravity alter watching an apple (all. Daning his
lifetimni ho was o Cantbeidge professor, 3 Menher of Parliament,
lasaer of e Blimi, ond was knighied i 1705,

Leombisird Enber (170717855

Leonhand Euler was perhaps the most prodific mathematics
writer of oll time, Euler wis bom i Swiieerkad bur lived
miwsl ol his il in S0 Peersburg, Russio. He wrle more Lthan
BH haoks and papers an math, astronoy, amd physics,
allmwrst hall ol e afver he ol pone blind. Many o bis
meions, such ox @ amd 1 ane il wsed oday.

Clarles Lutwidge Dodgson (Lewis Carpally | 1552 1595)
Charles Lawidge Dodgson, beiter known by his pracdon o
Lewis Carroll, was bom in Englas] aml was a matheivatics
lectuner at Oslord and o deacon imihe Anghcan Chanche He
wreie seversl maibematics books, bul i Gmogs for his bools
Afvee v Achveatres b Wowselerkanad il Theaigh she Lovdbing Gilass,

Alleri Einsteln 1 879-1955)

Aldbert Eimsbein wins Do in Germany, His tepchers disabied
I wisald ever lesm mathematics because b hid so pmich
irouble culcwlating s, Eissien becans: o kecturer and pro-
fessar, amd won the Mohel Prize For Physics im 1920 Eanscin
movesl g b Unated Stanss an 19923 afier b Muzis forced him
froam his bane and lis ieaching job in Berdin, He becans: a
professor al Pranceton Uinbversivy, His ecuuation s MO led to
whe evalition of nclear fission and the alomse bomb, [n 1952
Eimstein declimed am affer we serve as lsacl's prosident.

Giearge Palya | 1RET-1985)

Gieorge Pdlva was o Hungarian mathematicaan whio laer
moved 1o the United Semes. He made contributioms s proda-
biliny, pumaber theery, and gecanciry, Palya was an isspication
1o malwemmatics teachers by demomsirating the importance of
learming hiw g solve problenss ereatvely insaesd of bow o
o arithmetis slavishiy, Inhis book Mow s Sedee 1L Palyva
v I you can net sedve the proposed problem iy o
sarlve [irst some relaged problem.”




Math Timeline

The timeline below contains some significant events that have oocurred throughour the history of math, 17
v have access 1o the Internet amd want to learn mione shout these or other events in math history, visit
’l < bt ww - pronpe.ades, st-aml ac,uk/~hstoryfindes.homl =,

o, JO0NE g,

Fossilized Ishango bone marked with counting neaches dating back mare than twenty millenmia is
unearihed im 2aire.

T TSRO 111 [T
: t Egyptians, Chinese, and Babylonians record symbaolic number systems.
Egyptians and Babylondans use simple fractions

JLLULN PR | [

Pythagaras (£ 580 ac ~c. 500 ac | dientlops Pythagoeean theonem, decovers the octave, & develops a musical scale.
Babrlonlans create a symbol for O arownd 200 2o They develop the first plage-vabue number system sound

250 EeC

Anchimwsches (€. J8Y pe =212 e ] caléulabes g ba oo decimal places asound 260 BC.
Hindu-Arabic numezals (1-9) written on pillars i India date back to amound 250 B.c.
LI 1] W

Maryans use dot and line system to represend numbers. & blank space s wed 1o represent zem.
Tsu Ch'uneg-Chi [430-501) and his son caloulate pito sis decimal plages around 450,

The Hindu-Arzbic decimal place-value number system is developed in or near India and pero is given &
numesic representation

The abacus, a manual calculator, is ivvented between 900 and 1000,

Tiiik= [ i

Fibonacei fo 1170-¢ 1 240) introduces Hindu-Arabic numerals and the decimal paint to Eurape in
his book Liber Abaci in 1202,

Robert Recorde e, 1510-1558) creates ihe equals sign around 1557,

LRI BT

Weillsam Qughtred [153=1660] irmvents the slide nube in 1633,

Wilhelm Schickard {1592-163%) irvents a six-digit caloulator that adds and subtracts

Iaad Mewiton {1642-1737) ievents caloulus and develops his shearies abouwt light, s ol mation, and oraibg
Auguet Mibas {1780-1868] invents the Mekius stip in 1858,

1"H= 1950

Adben Enstein (1879=-1955) completes his thesany al gengral relativity i 1915
ENIAL, the lirst computer made almost entirely of electronics, is introduced in 1946,
Y is calculated to 2,037 decimal places wsing ENIAC compubes i 1949,

TUSI-Fresem

UNIVAC |, the first mass-produced electronic computer, is completed in 1951,
P is calculated 1a 100,000 ditimal placed in 1961,

Texas Instruments infroduces a portable electronéc caloulator in 1971,

Agple Compater introduces the Apgple 11 persenal computier in 1977,

Pris caleulated 10 1349 million decimal places im 1587,

O3S 6P 725SBOCFO




Preview Questions

Whal is your first thought shen you hear the word “math™? Do you think math & fon? Did yvou ever see anything in
il that surprissd you?!

[ wams ever wse math 1o selve evervilay problems? How?
Whir was Pyilagors? Who do you suppose the Pythagoreans were? Can vou name oy ather mathenasticion?

Can you mume sonee ways thal math is present in nature” In architecture or ant? In spons or ganees”

Postviewing Questions

Pythagoris was a Greek malematicion, What are some of the mathematical contributions he made?

What is o Golden Rectamgle? Why is 1l important in architecture and art'? Look around you night mees Do v see
anything thal looks ke a CGalden Bectangle i your classmoom™?

Pyilexporas wiste, “Everything is armanped acconrling o numsber and mathematical shape.™ Whal do yoa think be
meand by this? D you agree with him? Why or why mt?

Whal are soae wayvs thal math b5 a pan of vour dally [[fe? Wihat abouw il lives ol the people in vour community?
Ihe govermmeent !

Cum you sagpest some wiys thal maih is present in natuee?

The video pelers o a awinber of games that rely on geaimelne oF olher math prnciples in order to b ployed, Whas
wire same of these games and by ks math vsed in then? Whint other gnmes do youn Enow of thal use math principles
in somee way?

The vidleo spans three millennaa and shows matbensatbeal schievemems from ancient wo modern times. Whai are some
pivenitions that ¢xisn sosday that weren™t shavan in the video™ Name some WS that muth is wed in these achieve
mcmls

OIS PR T72SB06 FOT7NO3
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lewel com be easily adapted Tor vse at amother grode level,

Suggested Activities

Here are some activities you might want e do with voor cluss, Mote that many of the activities listed for one grde

Girades d-i

The expual-sided pentagram wis the Pythagoreans”
emblem. Provide protrociors amd pencils anal alliow
stulemts 1o experiment with the shape's construction, or
shire these stepa: (1) Use a pesail W drw a arcle wih a
bid o similar obsject on a prece of paper and mark the
cemer of the circke, 120 Locaie five equally spaced poinis
{ene Tor cach tip of the pentagranmy around the circle
wsing a prodracior (Hime A complete cinele s 3000 If the
fitve poainnts apre equnlly spurcedd around e cirele, i
ernell are of the clrete (s 3 « 5= 7Y, Do ar THAIRT 417
the arpr of the ciecte aed ese e georrrclor e amrk 7Y
vt tve vl et ver oo Derck fo Hive i and B feye )
(40 Braeme the cirche amd its center amxl all the consimicien
line=s, and them poin ihe five poangs as shivoen.

Stklents don 1 ko oomve] back three millenma ke
Crmmald doss im omder o develep an awareness of how malh
s wsal every day. Invise stlenes e loak sronndd ibear school
wilh mathematical eves for a set pericd of time ta full day,
an howr, a recess o lunch break L Beprosduce the chart on
parge |1 for spscdents o list ways ninh s sl dunng this
nine |'q.'ri|'|.1. Lt stmdents shane their lists i small grosps,
Then have each group vole for their mosl inleresting or
unueanal fimalimgzs @l <hare them with the entire class.

Somnee b like nocounting and hank ||,'|||||;_1 e chivions
math skills, but math is an imponast part in perfomming
all jobs, even i it wsed in less obviows ways, Lead the
cliss in bramnstormuing cancers hat revquane matl skills.
Diwvide stsdests inve grosps sod allow cach grosp oo
select o career or pssipn one of the following;

airline palod
pidlice adflicer
schoi priveipal
bearl sargeon
film proslscer

RIRETY SR INIEEer
stay-al=lome parcnt
gnkeeper

audin mechanic

Bt ling o or

Huve sislemis discuss and record hivw people wiih that
job might wse mathematics while they work. Ask stulenis
1 share dheir resulis witl the class amd encourage siber
spuckenes 1o k] e osan s,

Thee vidken showed mamy examples of bow mathemabical
levgie i prresied i i, Have stoderts gooon o scanvanger
bt sehesol, an o, or im e commianiny with meter
sticks and collect ashjects in nadure or pictures (rom
mugazines that contain the shape of the pentazram, the
magic spiral. the Caolden Fatio da ratwe of length b width of
approsimately 5 we 5), of Imeresimg patems. Provede a
lamge bulllerin bogrd vn which sudens can ereae a ginm
oillape with their pictures. Display their abjecis by catepony.

Have studkents lesem abon o naibematician w hio shares. their
himthaluy. 1T voun buive sccess dis the Internel, students. ciin
auickly Fncl the memes of more thon one by visitng <hipefw:
o chos sd-amdloe uk—fmsona Ty it b=, Hanoe
studeris |eam s imenestng Gacts abaonn the matheneticians
||'|-,':. chirse g shane those Dacis wah e .,'I.:m—|h_'rh.q,'n M1
thatir bimble!

I the viden, Daonadd iravels hack o Pyibaporss"s tinse—
nboun 530 8, Mloagh and numbers exisied inomany ather
anciend seckeles, oo, Assign groups of ducdems one of
the ollewing numeral svatems: Egyplan acroglyphs:
Bl loman cunciform; Chanese mods; Mayan bors and
iii=: nncient Greek alphabe: Himdis- Armbic numerals;
undd Boman namerals, Have groups rescarch the nomseral
system they " ve been assigned. They 15wt 1o fimd ol
what symbsols wire wsed W represont mmerals and leam
o drawe them, how each numesal sysiem depicoed num-
bazrs higher thin %, low they sildeid and subimcted. snd
whether the system continues oday. Have each group
beach thear classmaies abaal 1beir nunsbor sysion.

Ak studdents 1o select thear fovorie sport or hobdy and
Lhink ol the wiys Lhal msath is used am il (scoring.
measunmng. destance ansd me. averaging, ok Provide
tiine Tar studenis s shinre their spon o hishby @nid the
mathematical principles in i throagh denwmstrations,
pictures, prigs, or muliamedss proeseatations,

OS8R 2672 5B0C FO7v0 3 S
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Caradles 7-8

Providle sisdemts wath pragh paper Gan 5.5 by 1] shaet ol
1o 102 dmch grid paper will disk o play math balliands, a
wvarition on the ballinnks ganes in the vides, Explain how
a hall that i hit at a 457 angle frism any comer of the
table will boumee all the opposale side at the same angle
af 457 O thsstr o levve stislents i a reciangle 12
spaces long amd & spaces high and trace the path ol 5 ball
fit Tromm ahe kewer ledt comer al a 5% angle (illusimiion ap,
Have them contimwe the path after the ball hits the
uppesile side, and explan thal 1he patl eods m the lower
mighit comer (heeauss the hall siops whsen 50 his a comer),

LE])

12 x & reclangbe

Harve stuhents expennmsr Lo find diflerent sizel rectamgles
whene the Ball follows the same paibavay, Ask them s fimd
ahe smalliesy oo passibde witl the same patkoesy. This is
culled the “reduced” rectamgle, Then divide the clss min
sl prowaps. Hanoe the students im cach groop dene the path
ol Mhae bl bt B 1he B el commer al a 257 amgle on
mectanghes 12 spaces long amd 3.5, 8 amd 10 spaces baghe
aeiiiming b differen heighn for each progp Gilluseraen b
Have each group experiment o find the “reciced” nectamgle
wilk the samme path G its poctamgle. Hane the groups shine
thair results sl the ofhers and help them see the sl
with the problem of radising fractions

ib)

In the vedeo, Domald leams that sonseiimes matlh s all
Tum and games. Invite studems oo demonsirabe a cand
ik i k. of misl easer that wses mak in sons:
way, Jnlemis may want v look through books e get
ideas, or if they have aceess io the Intemel they can visil
<ppafivowascut-the-knoLeomfzames. imles or
<hipeawsaos T -denn sV SIS Sonanmath_ivagic ink=,

Harve szundemts iry to guess the math principlels) involved
in each rick andd ket the demonscrntor exploin §0 me
one guesses oorrectly.

Donald goes back in tme and leams thal Pyehageras aml
his folkraers shared their ideas in seeret, Divisde simidents
inio sl groups ard nsk esch groap o choose a locotion in
the world (Egypt, Greece, Persia, China, Europe, ele.) b
risatinch Frosm o maibemiscal perspecive. Ask each proup
wr becomie expents on the place, e, and mathcmaticians
who lived there, Why was mgih inspomam 1o them and
what was their comribuisn o mathemstics” Himw dicl
sty neact b ihese miatlensticine and their ideas?
sl group shoukl present ther Tindings throagh
plavaeting, posiers, multimedsa presemalions, of olber
creative visual ways,

IT wwar schiwal hns necess o mosical insinamems, leg
stuckenis experiment carefully with o strnged insirument like
an acoustic guitar, Tume twoof the strngs 10 make 1he s
noac. In tbse middle of ome saning place vour finger lzholy
g allow siwdenils s plink the two siings. Do the noles
harmonize (sound goad s their ears)? Then place your
finger al a poant that is 103 the length ol the sinmg: 154 105:
A5 WL amd 5. How e the notes. soueel wogether”!

Thee v shosas how thae conoept ol the Golden
Rectamgles influcisd anchiseemine through the ages.
Explaim wo smdenits that people aroand the world desipn
homes amd buildings with shapes they fiml visoally
Heasing and practical For thear needs. Hove stmlents
desizn homses or huldmgs thon ane visoally pleasang s
e and make a muslel of them o of cmply bmes,
hesvy paper, amil other materials, Yon might wani @ provicde
pictunes of a vanely of smctures, such 2 o comical tpi the
Pentagon i Washimngim, DLCL o Bemyan ronm) s, a
ialseval European casibe, aml an Egypiean pyramid 1o




genenile ideas, Display the models i your <lassmssm and
provide dime for stadents weespliain the mathematical
principles behimd their designs,

Hamve stuclents mlerview a prolicsssoal e Gind o o e
o she wes math on tlse job, Students may choose family
mcimbers, fricils, neighbors, or other members of the
boenl commumity. elenlly, studenis will visa their subpoct's
pluce of enaployment b see For Hhemselves ow neath is
wsid, Bl o o pEleploise iimeryiews ane acceploble s
well. Suslents shoulkl ask questions sach as, “Haow do you
s math in yosir b "How often di you wse math ™
Prowicle time for siodemts 1o share what they leamed in
smalll groupe, and ask cacl group o samivediee their Gind-
angs arkl share them with the entine class,

Bring in o weekeml ealitim of your local newspaper and
give grompe of stmlents asection. soch as World Mews,
Lawcal Mesas, Weallwer, Spoits, Basiness, Travel, Classifieds,
and so o 15 your local paper is oo smnll e divide

E AT all ol the grosaps, prowide a larger metropolitan
mapeer imstead. Instruct coch group o analyze their section
alf the mewspaper and circle anvibing (i the lavos or
artbcles they Gind thal pemains 1w math

hlmbemmical thinking has opened many doors 1o the
exciling advemtunes of scienee and invenion. Have <o-
dents choose a sciemilic imvention such as ihe wlescope,
and fanad our che meth thiat was involved as o basis for the
inventin's discovery,

Girades 9-12

Enlarge aml reprosluce the pentagiam on page 2 sl give
cach student o copry watla metne mler, Use a calloalnior s
CHnpie ik ratiows oo the lengeibes of lines #1 and 82 (divide
the lomper lengzth by the shorer], the lenssths of Fines 82 ard
3%, anid the Jengths of lmes #3 and &L D5 stodents ane carciul
in measuring ey wall gel the sume rtio (mes #1 and 82
caactly cqueal lme & 5, and lines #2 and &% exncily equall line
#-I._l{'h;||l.-np¢ spuifiengs o figure oul the Gohlen Rabwe aceu-
milely using alpebe. (Laer the fempn af e &0 De owse amill
s Wher fewpeile oo e @2 Do Wik Carnelind Rl i e Fintine
ool e Lowntle o &2 eliidend Dy o Bl a0, woledell f5 0 4

I M sdice tae Garlefien Rardks ds vl feregaly oo 803 divilend B
e fereprte o &2, cond sfwce tve length of 83 i v+ L owe see
Huwt rive Canwlelon Rarie s ol i & 00+ x, e @8 st D M

a2 Al LR |
7l Al g2

Tlunt equienion iv eguivelem! o the followig:
a

X =x+l1

-
ar X =x=|=1]

1+J§

The positive solurie e iy cquarior is X = - 5
wiiedy ds arpprecimmedy FAIRIEL ) =

I s possibile o comstnect o Gobden Section with just o
ruber amd @ comguss, 41 S0n with o sguare that is the
wislth of the Crolden Section, Find the midpoint of the wop
siide of the sguare and set the compass paints on U
midpoaint and one of e epposie comers of e sguene,
(23 Sarikee e are of @ circke with its center ot the mid-
pani ansl ek whens the wop side of the circle meets the arc,
13 Thaa piving is the comer of the Calden Scetion, which
wan be ddrvan easily From there,

.
i

Lt the sicke o whe sguare be 1 amd ber e b e radins of the

chrele. Then use the Pyibagorean Formmila (e = @ + B b
W5
show that r=——
2

5

Them the Temgth of the Golden Socisa s ?+T :

= aa

che saime egjuestion that can be Faand algebraically.
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The Cadden Reclangle i any reclangle whise mtio of
length ws widih s approsimatcly 5o 5 Anciend Grecks
honighin these prapomions wene alttciye aml wsed them i
their sschitecivne and s, Many people =il di g thas day,
Have studenis gooon o Ceolden oot bung arowsnil school
arwl ab s with o mweter shick. Have studenls measure
lings canchially and bring i a lew e thal qome e
chose=t o havieg the Golden Bk, Remind susdenis thin as
thie video demonsimiied, the Gaoliden Banio con be fosind in
mature as well as im mem-mecde things. As an exiension off
Ui actrvily. you can sk shklents W design something hat
aisgs e Giokdlen Rario, Swdents sath Intemet goces maght
wani t visit the Recumples Al Ao site and do sons:
online activities connected with Golden Bectnngles:
<hipetimath. riceedw'-amusCeomdgol den himls.

Hiwve students send a game @ schosd or an their neigh-
basrbrcull, o view ome on ielevesion, amild observe the
vent frons o naxhenstical perspective. Sonee aspects of
thee garme your maght cocouragee studenls B oanalyse
ik whe geomsine makeup of wheee the game s
plavel; the skill reguired o play the pame spch as logic,
pivwer, or finesse: how the game is measured or sconed:
amdl hovy statistics are calewled. Invite studems o shane
thear resulis swith the class.

Invite simifents to crente o Weh page or book that is o
collecism ol situations thal wenagers typicadly find thems
selves in with slesoriptisns oF how miath is wseful in cach,
Hiwe students st tlseir seenario jdeas w v firsg m
oraler (o eisare that eaeh studen conribiuses an anpinal
tipic. Scenarios can be creative omd humonous os long os
the math conpeciims make logical sense. Stslems with
i o the Inkemet cam vasal the =W hat Gl s Slath™
sive an hinpeiweaw, richmond edwf—ed 34-400 maht if
they meail idess (o et stanel, or vou com write these
tileas onthe blackboard:

shapgang al b mall
huving o cur
cating lunch

Maniviig & sty
heing reasurer of o club
Maving in the schisal hanil

Beviise s s Marbuepne Laswd wis produced Belone
Al padvent of personal comaputers, thene is we mention of
thesir inaporiant comiribsmn e sociely. Have students
mesirch and make o book. videis, or multimedia presentasm
i the siyvle aof Dhvanelal fn Matfegie Load thal shoas the
Tstory il compiters. Have siodenils stam with e cailicsa
compaiers andl the invenirs responsible for thesir cnsagion
amill mwve forwand we the persomal computers, modems,
ansl siher computer wechnolegy availlable today.

Snisdents will also wanl o fecord sonse off the thangs
pecple ane able e do now because of this weehiolagy
that couldm’t he dome Tty years ngo,

Thee tangram pusele is an excellent example of
game that applics o logic. I his aicient Chinese
RAME, SEVEN PENMCINC picces ane used 1o oreme
designs, Find reproducible iangram puezle picces

i i ok o @1 Lhe Siromg Muscam Imlernel sile 2l
<huppafwwwsirongmuscamaargtkidsangram. iml=.
Reprodice the pleces ante braghtly colored paper and
hove stmlents ey by wse all seven pieces (0 sguaore, n
rhombarid, and Tive triangles) W create their langram
|.1|.'hi;_.'m..‘|"l.lu might suggest they iry W make a chir,
a shim, a rooster, oF a sablboar, Answers o these an-
grum purzles and adiditienal ideas can aleo be T
ut the Stromg Musewm Fnernst site,

Disnald lewrms than there are we limis 1o what the
migingitioon o oo up withe A prest mmber iof the world's
inventions are the result of @ person solving a probdem in
i pvsgEnative way. Flace o varety ol fems om a lable
spmesfiere in wuer ¢ lassrooni, Provede hoth practical and
seemingly impraciical things like duct iape, hall bearings,
pipeicle sticks. rubber bamils, & pencil, nmoarshimalloas,
il soom. Tell studemts whi are ingerested Thal they can
piaenl anytheng thes samt usmg il least one ol hose
e, from the sericmis we the whimesscal, b dhe imveniion
shoukl be Tunciional, Dasplay finkshed invemions and
have students discuss what their inveniens are anl some
al the clallemges they cmoountensd whale makang them

ey
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Internet Resources

IF wou have socess o the Internel, bere are somse math Web sites you might find helpfal;

Ask T Mih

huip:tiforum swanhmone cdawide mhindey biml

The g doctors 3 Swarhmone College are om call g answer any math-related questions v or vor sudends
might have, The Ask D, Math archives, indescd by subjpect, ane liaded with answers s previous mind-bogglers
pemaining 10 math history, matbensticians, and mslreds of olber muth fopics.,

The Cornell Theory Cender

I1|l||r|'.".1u v b oo el Eba A athSeelabewas?

This site includes links 10 math-relsted wpes such as aseromsmny, biobogy, coniputers, aml heabih ams] nacicn.
Irsterslied primarily Gor high schood stuslents aned sheir weachers, the site alse has lnks o onescanch anbcles, hiswory
compections, college nformation, aml more, The siie was developod by the Comell Dhepanmice ol Eduention,

Ivwrs Peterson™ Mathland Archives

b pestwonew i orzmathndfath kamd_arclsives lml

This awclive site comtaines Ivars Peserson™s entertnining weckhy colum om neal-world math aoinen for the Mathenaiical
Aseociarion of Ameericn | 80AA YL Past codunms molode “Satl amsd o Mot Bduciion,” " Pythagoms Plags Ball,” and
“Rilliards im the Rownd” Find cament colunims on MUAAS hoosepage: <hipefaowwmiorg® N eboome b=,

S5B0C IFP7vOFI s 27255
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M Tutor History of Aathematics Archive

Bt s - pos s, dhes s -l e o= s oy fainde s _hisd

This site ineludes on enormons mon of idormastsss, including béegraphics of mone than 1 made omd Tenale mothee:
malicians, birihplace mups and a hirthday calemdor, amickes on mathematical hassory wpics, chnonolegics, and mone. The
Umiversity of 5L Amdrews” Schosd of Mathematical and Compatational Scienecs maintaims this sic,

The Math Forum Internet Resownce Collection: Math History

htip:ffomm swarthmorne cda/=stevefstevefimathhistoryhimd

This =it meludes oyver 2080 wwath listory Timks ammanged m alphabsstical onler and prosides optional annotations Tor cach
lank. This she is malmained by Swanhmone College,

Thee Nlath Forum: Teachers” Flace

hupeiTormim.swarthmorne cdateac hers’

This site provides acrivigies aml projects, wacher-developed lesson plans, links w fu sies for Kids, and indormaison on a
varkety of opics wwlored e prodes K-2, grasdes 25, midkdle schisal, amd high schial. This site i= brooght b vion by
Swurthmorne Collepe amid is funded by the MNatinal Science Foumdation.

Mlega Alwih

heip:dsew e, o, ik e =cnsev® 3 e pa-mathfmssne bl

This sibe prowides a line colbection of math=relaged activitses as well as math vocabalory amd lmks ooother saes, This sele
1w i progect ol the Compater Bescarch amd Applications Cimap al Lo Alnmes Sisesal LaPswators,

Mutiomnl Cooncil of Tesichers of St hemdics | SCTh

hatp:iw e nctmeorg!

MOTM s bwnepage i lucde s orzaniestisn i membership formstion, SCTW peblicavon lsaiggs, b clesifieds, mows
and maable ems, ol ks o other mank sies

Topics for More Information

Ancieni Orecce Imstrumeris aml Slusic

ryliagioras Caanies Around the Wiorld
Iwennions Paanings aml Sculpores
Frmvisgis Slmbesmmicinms Buiklings and Architeoiun:
Careers im Math Slath Around the World
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Math Around Ug

Mathematics is everywhere—just take a look around.
List some things you see. Try to find more than one thing for every calegory.

Numbers and Counting |
Measurement I
Geomelry |

Probability and Statistics |
Fractions |
Patterns |




