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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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hjects

* learn how Pythagoras created the mathematical basis for our musical scale of odays
b anirodhueed w the Golden Section aml how i is derived from the pentgrom amd tee Golden Rectangle;
seg how the Gobkden Rectongle™s ideal proportions ¢reate plensing works of on pnd archileciure;
become aware ol the Golden Section’s occurrences i nalure:
understund 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 inportasce of mahematies o science aisd rechnolegy: and
se that the usefulness of mathematics is s limitless os our own imaginalions,

Background Information

The stuclent will:

The Pythagoreans

Pyihagoresns were studenis of the mathemaiical, philsophical,
and rehigous school started by Pathagoras (o 580 Be-c. S0 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 matbenatical
disconvery o the schoal o o Pyhagoms,

The Goliden Section

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

Thix partition is a Golden Sccimmm.

Amdl lines #2 and &3 exactly eouaal

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

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

The Golden Rectangle

A Gokden Rectangle is 2 recinngle
whose ralse of bength 1o wiklth is
approcimalely 8 w5, or LG1E.

These propaemises wene preatly

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

archatee g and ot

The Magic Splral
Aomagic sparal 56 magie
at all, 16 ks 3 spirml that
repeats e propertions of
the (Godklen Sections of a
Geolelen Revrangle bnin
infimity. Mugic spirals can
bhe sewm in many ol nature's
spirals. sach ax the =hell
ol 1 sex sanil,

T fallerwimg arre evawynles of and caon arcohdtectine sow in
v vider iy rese plie porperrians of S Giodden Recrangle;

The Parthenon

The Farthenon is an ascient markds wemple deslicated we the
Gireek Coolidess Adbenn, Conssrugied between 447 i amild
K33 g this emple is lecated on e Acrapalis= an Athees,
Carege,

Porch of te Caryatils

The: Caryatics nne six Teabe sinlues supporing the soinh porch
roal of the Erechtheum temple. The temple, keated on the
Acropelis in Athens, Groaee, wis bulh beyween 420000 w
s o, The Caryabils that sdorm the tenple boday ane copics,
bt Fowr oof the sis ortginals ane hauscd ol Acnopalis Musein,

Wemus de Milo

This famous anciem Groek seulpuane deples the godkdess
Menus, The sculpiare was named For the Greek island of
Mebos wisere it was discovened in 1820 a5 510 was aboul 1o
e crushed imio morar, The sculplane wos respored., bal s
Brokem anms were ke il pever replaced. The scullplune 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 anchstectarne. I was corsmciod
between FIGS and 1230 and wes dedicated 1o Mary, the Mother

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

restaned aler e Feench Bevobition ended im 179,

Slom Lisa
This. postrail of a Florenine woman was palnied beoween ihe
years 1503 amd 1506 by Leonando dia Vinci (1d52= 1519 The

paleting wis stolen from France's Lonvne Musewn o 1911,
hut wax found in a Florerce hotel room tao vears Later amxd

wefurmseel e the Losvre.

Umited MNaotions Secretariat Boilding

Thas 3%-siory buthlEng 15 one of several Unbied Matisis
{LLM.D baiklings locaicd on the 18=pcre LN, complex in New
York Ciny, Jolin D, Rockeleller Ir. donated the land qand
desigm began in 1947, The Secretarin building was completed
i 1950 The UM, Scerctary Cemeoral's offiees are locaed om
hez 38 (oo,




Who's Who in Mathematics

IF o Baawer e dis the Dot amd want e resd ull bicgraphics of these mathenaticians or chios: from
ower o ihissand others, visal <higeivwww-groups des st-mmdnews ek TERs ong Bioglde s hml=,

Pytlmgoras of Samos (o, S50 00—, S B

Pythagoras was o Coreek phikosopher and nathenaician whe
kit B im 532 B0 amwl fosanidied & school of philosaphy and
relagion i Daly. The school made signilicant conumbutises o
music theory, sstrossmiy. and matkematics, The Pythagonzsin
Theorens, 52 + b= 2, relabes the three sxles of a righn eriangle

Archimedes ol Syrweuse (oo 287 o =212 w )

Archimiedes wis o Gineck mahematicion, scicmist, anid
fvemon, He formulaled the principhes of buoyascy afer he
stepped imo his baly ose day and noticed the displacensnl of
waler, Aceording to Mularch, Archimedss was killed duning a
Fanman invasion of Syrcuse, Archimexdes was shodying a
sty proshlem amd sk o Boman soldier he souldn' leave his
b urti] be liad fimished i The angry soldicr replicd by
draswing his swond amd Eilling hine

Hypatin of Abecandria ic. 370-415)

Hypatia was the (it keown femsle moihematician. Home-
sehonled by her father, Hypatia bersell became an geelaimed
miath, philosophy, asl asteessimy teacher in Abexandria,
Egwvpl. Hypaiia cdited Chr the Comics aof Apolfanius, o work
that later developed o comeepis of hyperbolas, paraibalas.
amil ellipses. At age 45 Hypatea was killed by o neob during o
periced ol religious and civil uanes).

Leomarde Fibonacel af Pisa o, 11700, 12405

Fibanneci was an lialian mathematcian. He was so imeresied
im the matlsematical sysiems he s while traveling in lrcign
eoumiries thal in 1302, Fibonacer pablished Lifvee Alsaed, Latin
e “The Bosok ol the Ahsens™ This boak imodwced Aralue
nmsemils aml the Himdu-Arabic decimal sysiem inio Eunope.
Hie dlimcoaered (he cumous segquence: 1,10 20305 8, 13, and
s fomh, imowhich cach mumber is (e sum ol the two previoes
mnhers, amd e matin of any lenm o its predecessor gets
closer tis thee Giishilen Batio the Tunhaer oul oo go

Blaise Pascal (1623 1662)

Bl Pasal was a French nathemaiician, imvemtor, phyvsicist,
amdl iheologizm, He invented the barmeler and the by draalc
prcss, aml i cirespimlence with fellw malhomaticim
Pierme de Fermal, he set the stage Tor e ibeony of probshilit.
Pasizal aliexd an age 39 of what was probably stomach caneer,

p—

Lsine Mewlon (MHI-1TI7)

Isacic Mesaton was mn English mathenaticizm and scienis),
Whiks himchoursd during the Babosic Plague, Newton invented
calcubys, He ke developed influential theories abson hghi. linvs
of motion, and gravay, alibough it is doubaful be discovensd
thee pranci ple ol gravity after watching an apple [all. Duanng bis
lifetimi o wis o Canbeidge professor, 3 Memher of Parlianment,
Plaster of e B, ond was knighied in 1705,

Leombisird Enber 17071785

Leomband Euler was perhaps the most pridific mathematics
writer of oll time, Euler wis bom i Switserkad bu lived
miwsl ol his il o S0 Peoershurg. Bussio. He wrle more than
SH haoks and papers an math, astronemy, amd physics,
almwrst hall ol e afver b ol pone blind. Many ol his
meions, such ox e amd 1 ane il wsed woday.

Clarles Lutwidge Dodgson (Lewis Carpally | 1552 1595)
Charles Lawidge Dodgson, beiter known by his pracsdon
Lewis Crirroll, was bom im Englasd and aas 3 matheatics
lectuner at O lord and o deacon imihe Anghcan Chanche He
wroe seversl malbermatics books, bul s Ginmeses For his bools
Al s Achesres oy Wisselerkanad mnel Tl de Lowsbing G,

Allert Einsteln 1 879-1955)

Aldbert Eimsbein wirs Do in Germaey, His tepchers disabied
I wisald ever lesm mathematics because b hid so pmich
irouble culcwlating s, Eissien becans: o kecvurer and pro-
fessar, amd won the Mohel Prize for Physics im 1920 Eansacin
movesl g b Unated Stanss an 19923 afier tbs: Muzis forced him
from his baine and lis ieaching job in Berdin, He becans: a
professor al Prnceton Uinfversivy, His ecuuation s 307 led to
whe evalition of nuclear fission and the alomse Bonb, [n 1952
Eimstein declimed am affer e serve as lsacl's prosidend.

Giearge Palya | 1RET-1985)

Gieorge Pdlva was o Hungarian mathematicaan whio laer
mwved 1o the United Semes. He made comtributioms we proda-
hiliny, pumber theery, and gecaciry, Palya was an isspication
1o malwemnics teachers by demomsirating the importance of
learmang hiw g solve problenss ercatvely insaesd of bow i
o arithmetis skavishiy, Inhis book Mow g Sedve 1L Palva
v I you can net selve the proposed problem iy i
sarlve [irst some relaged problem.”




Math Timeline

The timeline below contains some significant events that have oocurred throughour the history of math, 17
win have access b the Internet and want @0 learn mone gbsut these or other events in miath history, visic
’l < hutpiffw s w-prowpedes st-aml ac uk~hisioryindes.him] =,

o, JOHNE g,

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

T TTLNERR [I]1 [T
- t Egyptians, Chinese, and Babylonians record symbaolic number systems.
Egyptians and Babylondans use simple fractions

JLLTTLN PR | [

Pythagaras (£ 580 ac —c. 500 ac | dintlops Pythagoeean theonem, decovers the octave, & develops a musical scale.
Babrlonlans create a symbaol for O around 200 2o They develop the first plage-vabue number sysbem sound

250 EeC

Anchimwsches (€. J8Y pe =012 e ] caléulabes g ba oo decimal places asound 260 BC.
Hindu-Arabic numesals (1-9) written on pillars i India date back to amound 250 B.c.
il = DD i

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 o near India and 2ero is given a
numesic representation

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

1= [ i

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

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

LRI BT

Weillsam Qughtred [153=1660] irmvents the slide nule in 1632,

Wilhelm Schickard {1592-1635) irvents a six-digit caloulator that adds and subtracts.

Iad Mewiton {1642-1737) ievents caloulus and develops his shearnies about light, e ol mation, and oraibg
Auguet Mibaus {1780-1868] invents the Mekios strip in 1858,

1"Hk= 1950

Adben Enstein (1879=-1955) completes bis thesary al gengral relativity m 1915
EHNIAL, the lirst computer made almost entirely of electronics, is introduced in 1946,
A 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,
Pris calculated 1a 100,000 dicimal placed in 1961,

Texas Instruments infroduces a portable electronéc caloulator in 1971,

Agple Compater introduces the Apgle 11 persenal computer in 1977,

Pris caleulated 16 1349 million decimal places im 1587,

O3S 6P 725SBOCFO




Preview Questions

Whal is your lirst thought shen you hear the word “math™? Do you think math is fon? Did vou ever see anything in
wwath that surprrsed yoar!

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

Camn you nime sonee ways thal math i present i nature? In architecture or an? In spons or ganees”

Postviewing Questions

Pytlagoris was a Greek mbematician, What are some of the mathematical contributions he made?

Whal 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 Galden Bectangle i your classmoom™?

Pyilexporas wiete, “Everything is armanped acconrling o numsher and mathematical shape.™ Whal do yoa think be
meant by this? D you agree with kim? Why or why mt?

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

Cum you sagpest some wiays thal mah is present in natuee?

The vileo relers 0 a nainbee of gamcs il fely O geaimcéine oF alier marh prnciphes im orgler di b |'\l|.|:||.‘|.| W
wire sanme oF tese games and by ks math vsed in them?® Whint other gnmes do yvou Enow of thal use math principles
in somee way?

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

OIS >R T72SB06 FOT7N O3
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lewel com e ensily adapted Tor vse at amother grode level,

Suggested Activities

Here are some activities you might want o 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 o experiment with the shape's construction, or
shire these stepa: (1) Use a pesail W drw a arcle wih oa
bid o siimilar obsject on a prece of paper and mark the
cemer of the circke, 120 Locaie five equally spaced poinis
{one Tor cach tip of the pemtagran s arcund the circle
wsing a prodracior (Hime A complete ciwele s 3000 I the
fitve poainnts apre equnlly spurced around Hre cirele, i
erell are of the clrete (s 3 « 5= 7Y, Damear TEAIRT 417
the arpr of the ciecte gl irse dve georrrcior e amek 7Y
s tve vl e ver oovese Deck fo Hive i and B feye )
(40 Braese the cirche amd its center aml all the consimicien
linezs, and them poin ihe five poangs ns shivaen.

Stklents don 1 ko oomve] back taree millenma ke
Crmmald dosss im omder o develap an awareness of how malh
s waxl every day. Invise stlents e loak sronndd ibear school
wilh mathematical eves for a set pericd of time ta full day,
an howar, a recess o lunch break L Beprosduce the chart on
parge |1 for spscdents o list ways minh b= sl dunng this
nine |'q.'ri|'|.1. Lt stmdents shune their lists i small grosps,
Then have each growp vole for their mosl inleresing or
unueanal fimalimgzs @l <hare them with the entire class.

Somnee b like pocounting nnd hank ||,'|||||;_1 reguire chivions
math skills, but math is an imaponast part in perfonming
all jobs, even i it wsed in less obyviows ways, Lead the
cliss in bramnstormuing cancers hat revquane matl skills.
Divide stsdesis invoe grosps sod allow cach grosip oo
select o caneer or pssipn one of the following;

airline palol
pidlice adflicer
schoi privcipal
bearl sargeon
film proslscer

RIRETY SR INIger
stay-al=lome parcnt
gsnkeeper

autin mechanic

Bt lhing o or

Huve sislemis discuss and recond hivw people with that
job might wse mmthenatics while they work. Ask sioilenis
1o share dheir resulis witl the class amd encourage siber
spuckenes 1o k] e evan s,

Thee vidkeo showed mamy examples of bow mathenmabical
levgie i prresied i i Have stoderts gooon o scananger
bt sehosod, an o, or it commianiny witl meter
sticks and collect ashjects in nadure or pictures (rom
mugazines that contain the shape of the pentazram, the
magic spiral. the Caolden Batio da ratwe of length b width of
approsimately 5 we 5, of Imeresimg patenms. Provede a
lamge bullerin boand vn which sudens can eneae a ginm
oillape with their piciures. Display their abjecis by catepiony.

Have stiudkengs leaam abosn o ibematician w ho shares their
himthaluy. 1T wvoun buive sccess dis the Internel. students. ciin
auickly Fncl the memes of mose thon one by visitng <hipefws
o chos sd-amie uk—fmsona Ty ik b=, Haoe
studeris. |eim s imenesing Facts abson the matheneticians
||'|-,':. chirse ard shane those Tacis wah ithe .,'I.:m—|h_'rh.q,'n M1
thatir bimbals!

i the viden, Daonald ravels hack o Pyibapors"s tinse—
nhoug 530 8, Mloagh and numbers exisied im many ather
anciend seckeles, oo, Assign groups of gucdems one ol
the Tollvwing numeral svatems: Egyplan neroglyphs:
Beabwy lomian cumgiform: Chinese rods; Mayan bars and
ifil=: ancient Greek alphabe: Himdis- Armbic numerals;
undd Boman namerals, Have groups rescarch the nomseral
system they " ve been assigned. They ™15 wamt 1o fmd oul
what symbsols were wsed W represont mmerals and leam
e drawe them, how each numesal sysiem depiceed num-
bazrs higher thin %, lowe they silded snd subimcted. sind
whether the system continues oday. Have each group
beach their clssmales abaaal ibeir 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, ol Provide
tiene Tor studenis s shinre their spon o hishby @nid the
mathematical principles in i throagh denwmstrations,
pictures, prigrs, or muliamedsa proeseatitions,

OS8R 26725306 9703 s
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Caracles 7-8

Providle sisdemts wath gragh papser Gan 5.5 by 1] shaet ol
I o 102 dsch gzrid paper will disk o play math balliands, a
wvariation on the: ballinnks ganes in the vides, Explain how
a hall that i hit at o 457 angle frism any comer of the
table will bounee all the opposale side at the same angle
ol 457 O thsstr o levve stsbents i a reciangle 12
spaces long amd & spaces high and trace the path of 5 ball
fit Tromm ahe kewer ledt comer ol a 457 angle (illusimion ap,
Have them contimwe the path after the ball hits the
appesile side, and explan thal 1he path cmls m the lower
mghit comer (hecauss the hall siops whsen 510 s a comer),

LE]

12 x & reclangbe

Harve stuhents cxpennsr Lo find diflerent sizel rectangles
whene the Ball follows the same paibavay, Ask then s fimd
ahe smalliesy oo passibde witl the same patkboeay. This is
culled the “reduced” rectamgle, Then divide the clss min
sivadl prowaps. Hanoe the students im cach groop dene the path
ol Mhae bl bt B the B el commer al a -85 amgle on
rectanghes |2 spaces long amd 3.8, 8 amd 10 spaces bighe
aeesiiimingg 5 differen heighn for each prosp Gilluseraen b
Have each group experiment o find the “rechiced” nectamgle
wilk the samme path G its roctamgle. Have the groups shine
thair results sl the ofhers and help them see the sl
with the problem of raliscing fractions

ib)

In the vedeo, Domald leamns that sonseiimes math is all
Tum and games. Invite studems oo demonsirabe a cand
ik, meagsc ireck. or el easer that wses itk i sons:
way, Jnlemis may want wr look through books we get
ideas, or il they have aceess io the Intemel they can visil
<lppafiivowascut-the-knoLeomrames imlcs or
<hirpeiavsaos o -denn sl SIS Senanmath_ivagic ink=,

Harve spudiemts iry b gusess the math pranciplels) involved
in each irick 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, Divisle simidents
inio sl grosups ard nsk esch groap s choose a locotion in
the world (Egypt, Greece, Persia, China, Europe, ele.) e
risatinch Frosm o maibemianscal perspechve. Ask cach proup
Ty Iveooie expers on b |.'l|:|l.'l.'- time, and mahcimanicians
who lived there, Why was b inspomam i them and
what was their comribuisn o mathemstics” Himw dicl
stciely neact b these miastlbensticine. and ther ideas?
sl group shoukl present ther Tindings throaigh
plavaeiing., posiers, multimedsa presemalions, of olbes
creative visual ways,

IT wwar schinnl hns necess o mosical insinomems, leg
stuckents 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 tbe two siings. Do the noles
harmonize (sound goad s their ears)? Then place your
finger al a poant that is 103 he Jength ol the sinmg: 154 105:
A5 W0 amd 5. How ke the notes. souesl wogether”!

Thee v shosas how thae conoept ol the Golden
Rectamghes influcisd archiseemne through the ages.
Explainm w smdents that people aroand the world desipn
homes amid buildings with shapes they fiml visoally
Heasing anad practical For thear needs. Hove stmlents
desizn homses or hldmgs thon ane sisoally pleasang us
e and make a maslel of them o of cmply bmes,
hesvy paper, amil other materials, You might wani @ provicde
pictunes of a vanely of smctures, such s o comical tpi the
Pentagon in Washimngim, DLCL o Bemyan ronm) s, a
ivalseval European casibe, aml an Egypiean pyramid o




genenile ideas, Display the modls i your <lassmsmm and
provide dime Tor stadents we espliain the maothematical
principles behimd their designs,

Hamve stulents mlerview a proliesssoal e Gind o o e
o she wes math on Hse job. Students may choose family
mcimbers, fricils, neighbors, or other members of the
boenl commumity. Klenlly, studenis will visa their subpect’s
plice of enaployment b see For Hhemselves ow neath is
wsid, Bl o o pEleplioise iimeryiews ane scceploble o=
well. Suslents shoulkl ask questions sach as, “Haw do you
s meath in yosir b "How often die you wse math?
Prowicle time for stodemts 1o share what they leamed in
smalll groupe, and ask cacl gronp o samivediee their Gind-
angzs arkl share them with the entine class,

Bring in o weekeml caitim of your local newspaper and
give grompe of stslenls asection. soch as World Mews,
Lacal Mesas, Weallwr, Spoits, Basiness, Travel, Classifieds,
and w0 o I yoir lowcsn] paper im g sl e ddiviele
AlwHER all ol the grosps, prowide a larger metropolitan
mapeer imstead. Instruct coch group o analyee their section
alf the mewspaper and circle anvibing (n the lavos or
arlbcles they Gind thal pestains 1o math

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

Girades 9-12

Enlarge aml reprosluce the pentagiam on page 2 aml give
cach student o copry watla metne mler, Use @ calloalnior s
CHnpie ik ratioes oo the lengeibes of lines #1 and 82 (divide
the lomper lengzth by the shorer], the lenssths of Ninces 82 arxd
3%, anid the Jengths of lmes 83 and &b I stodents ane carciul
in measuring they wall gel the sume rnio (mes # 1 and 82
caactly cquead lme & 5, and lines #2 and &% exncily equall line
#-I._l{'h;||l.-np¢ siuifengs o figure oul the Gohlen Rabke aceu-
milely using algebe, (Laer the fempn af e &0 De owae aomill
sl Wher fewpete oo e @2 Do Wik Carnlelind Realro i e Fintine
ool e Lownrtle oo &2 elivindend Dy o deanenlt 80, woledell f5 0 4

I M sdice il Garlefien Rarks ds vl fervgaly oo 803 dlivilend Br
e ferepnte o &2, cond sfwce dibe Sength of 83 i v+ L owe see
Huwt rive Canwlelon Rarie s v i & 00+ ok, we @5 st D M

A2 4 #1

Thunt equienion iv eguivelem! o the followig:

-
X =x+1

2
ar X =x=|=1{

1+J§

The positive solurie e i cquarion is X = = 5
wiiiedy ds arpprecimmedy 1R ) =

I s posaibile o comstnect o Gobden Section with just o
ruber amd @ comgpuss, 1) S0n with o sguare that is the
wislth of the Crolden Section, Find the midpoint of the wop
siide of the syuare and set the compass points o L
midpaint and one of e epposie comers of e sgueane,
(23 Stk e are of @ cirche with its center ot the mid-
pni il ek whens the wop side of the circle meets the arc,
130 Thaa piving is the comer of the Calden Scetion, which
wan be ddrvan casily From there,

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

circle. Then use the Pyibagorean Fornmlba (0? = o + 55 b
S5

show that F = 3

5

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

= aa

che saime eqjuestion thit can be Fwand algebeaically.
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The Cadden Rectangle i any reclangle whise mtio of
length s widhh s approcimatcly 8o 5 nciend Grecks
honighin these prapomions wene albtciye aml wsed them i
their srchitecivne and s, Many people =il die g thes day,
Have studenis gooomn o Ceolden oot bung aroamil school
arkl ab o with @ meeter siick. Have studenls measure
alings canchally and bring i a lew e thal come e
choses o havieg the Gaolden Bk, Remind susdenis thin as
the video demonsimiied, the Gaoliden Banio con be fosind in
mature as well as im mam-made things. As an exiension off
i actevily. you can sk siklents B design somicthang hat
aisgs e Giokdlen Rario, Siwdents satly Inlemiet goces maght
wani ti visit the Rectanpghes Al Amsend sie and dio sonee
online activigies connected with Golden Bectingles:
<hipetfmath. riceodw'- amnsCeomdgol den himls.

Hiwve students aend a game @ schosd or an their neigh-
bhasrbrscull, o view ome on ielevesion, amil observe the
vent frons o naxbenstical perspective. Sonse aspects of
thee garme you maght cncourage studenis B oanalyse
ik whe geomsine makeup of where the game s
plavesl; the skill regpuired o play the pame ssch as logie,
pivwer, or finesse: how the game is measured or sconed:
amdl hov statistics are calewlned. Invite studems o shane
thear resulis swith the class.

Invite sinifents to crente o Weh page or book that is o
collecism ol situations thal wenagers typically find thems
selves in with slesoriptisns of how math is wseful in cach,
Hiwe students st tlseir seenario jdeas wo v firsg m
oraler (o eisare that eaeh studen conribiuses an anpinal
pipic. Scenamios can be creative omd humonous os long os
the math conpeciims make logical seose. Sthlems with
aess o the Inkemet can vasal the =W hat Gl s Slath™
sive an hinpeweaw, richmond edwf—ed 34-400 maht> i
they meail idess (o et stanel, or vou com write theses
tileas onthe blackboard:

shapgang al b mall
huving o cur
cating lanch

Maniniig & sty
heing reasurer of o club
Maving in the schisal banil

Bevaise s i Marbuepne Laod wis producad Belone
Al dvent of personal comaputers, thene is me mwention of
thesir inaporiant comirvhuimn e sociely. Have students
rescireh and make a book. vide, or moltnedia peesentatsm
i the sivle oo Dhvanelal dn Matfaegie Loaad thal shunes the
Tstory il wmipiters. Have siudenils stam aith e cailhicsa
compaiers andl the invenirs responsible for thesir cnsagion
amil mwve forwand v the persomal comgputers, modems,
ansl sther computer wohnolegy availlable today.

Snisdents will also wanl o fecord sonse off the Dhangs
pecple ane able wdo now because of this weehiolagy
than couldm’t he dome Tifty years ngo,

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

i i bk o @1 Lhe SIromg Muscam Imlernel sile 2l
<huppafwwwsirongmuscamargthidsangram. iml=.
Reprodice the pleces antes braghtly colored paper and
hove stmlems ey by wse all seven pieces (0 sguaore, o
rhombaxid, and Tive triangles) b create their langram
|.1|.'hi;_.'m..‘|"l.lu might suggest they iry W make a chir,
a shim, a rooster, oF a sablboan, Answers o these an-
grum purzles and adiditienal ideas can aleo be Tl
ut the Stromg Musewm Fernst site,

Disnald lewrms than there are ws limis 1o what the
migingition e oo up withe A prest nber iof the world's
inventions are the resull of @ person solving a probdem in
i nvsgEnative way. Flace o varety ol fems om a lable
sames here i o classtoons, Provele botlh practical and
seemingly impraciical things like duct iape, hall bearings,
pipsicle sticks. rubber bamils, & pencil, nmorshimalloas,
il w0 om, Tell studemts whio are ingeresbed Thal they can
paenl anytheng thes samt usmg il leasl one ol Hhose
e, from the sericmis we the whimesscal, b dhe imveniion
shoukl be Tunciional, Dasplay finkshed invemions and
have students discwss what their inveniens are amd some
ul the clallemges they cmoountensd whale makang them

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

Ask T Minh

huip:tiforum swanhmone cdawide mshindey biml

The gl doctors 3 Swarhmone College are om call g answer any math-related guestions v or vor sudents
might have, The Ask D, Math archives, indescd by sobjpect, anc liaded with answers oo previous mind-bogglers
pemaining 10 math history, matbensticias, and mislreds of olber muth fopics,

The Cornell Theory Cender

I1|l||r|'.".1u v b oo el e TathSceliapewas?

This site includes links 10 math-related wpes such as aseromsmmy, biabogy, coniputers, aml heabih amsd ncicn.
Irstersled primarily Gor high schosd stuslents aned sheir weachers, the site alse has links o onescarch anicles, hiswory
compections, college mformation, sl maore, The siie was developod by the Comell Dhepanmce ol Eduention,

Ivwrs Peterson™ Mathland Archives

b pestwonrw i orzimathndfmath bamd_arelsives lml

This awclive site comtaine Ivars Peserson™s entertnining weckhy colum om neal-world math aoinen for the Mathenaiical
Aerciarion ol Ameericn | 80AA YL Past codunms molode “Satl asd o Mot Bduciion,” " Pythagoms Plass Ball,” and
“Nillizrds im the Rownd” Find cament columims on MUAAS hosepage: <hipefaowwmiorg® W eboome b=,

S58B06 IFP7vOFI s o725

Cilmniy




M Tutor Histors of Aathematics Archive

it s - o s, dhes s -l e o< s oy e s_hisl

This site ineludes on enormons nmon of idoraasisss, including béegraphics of mone than 1 made omd Temale mothee:
malicians, birihplace mups and a hirthday calemdor, aickes on mathematical hassory wopics, chnomslegics, and mone. The
Umiversity of 5L Amdrews” Schosd of Mathematical and Compatational Scienecs maintaans this sie,

The Math Forum Internet Resowrce Callection: Math History

htip:ffomm swarthmorne cda/=stevefstevefimathhistoryhimd

This =ik meludes oyver 20800 wwath listory Tinks ammanged m alphabsstical onler and prosides optional annotations Tor cach
lank. This she is malmaied by Swanhmone College,

Thee Nlath Forum: Teachers” Flace

hupeiormim.swarthmone cdateac hers’

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

Mlega Alwih

heipdvew e, os, wiilakiooshe =cnsev® 3 e pa-mathfmssne bl

This sibe prowides a line colbection of math=relaged activitses as well as math vocabalory amd lmks ooother sales, This sele
iw i progect ol the Compater Bescarch amd Applications Cimuap al Los Alinmos Sansesal LaPswators,

Mutiomnl Cooncil of Tesichers of St hemdics | SCT

hatp:ifw e nctmeorg

MOTA s biwnepage i lucde s orzanietin i membership informstion, SCTW peblicavom lsaiggs, b clesifieds, s
and maable ems, ol ks o other mank sies

Topics for More Information
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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 |




