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I 'herc is  a surpr is ing rc lat ionship bctwccn thc lcngths of  thc thrcc s idcs of  any '  r ight
trianglc. This propcrtl 'of right trianglcs is probabll ' thc most uscful in all high schor,.
mathcmatics bccausc it hclps lrlu calculatc thc distance betu'ccn two points. Nclb<iclr
knows at what point in historl this relationship rvas I ' irsl discovercd. I 'hc arncicnt
Babylc ln ians and Chinese recognized th is  re lat ionship,  and some math h is tor ians bc l r t . . .
that  the ancicnt  H$,pt ians a lsc l  used a specia l  case of  th is  propert l 'o f  r igh l  t r ianglcs.

In a r ight  t r iangle,  the s idc opposi tc  thc r ight
anglc is callcd thc hypotenuse. The other trvo sidcs arc
called legs. In the figure at right, a trnd b rcprcscnt thc
lengths of  the lcgs,  and c represents thc lcngth of  thc
hy'potenusc. (Ancl no, a h1'potcnusc is not a large.
animal that hangs out arclund u'atcring holes.)
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Step I

Step 2

' I  
hcrc is  a specia l  re lat i< lnship among thc arcas of

constructed on thc thrcc s idcs of  a r ight  t r iangle.
The d issect ion puzzlc  in  th is  in t 'cst igat ion is
intendcd to get 1'ou thinking about this spccial
re lat ionship.  On a fu l l  sheel  o l 'papcr ,  per form r
Steps l -6.  Notc that  the arcs and thc segment  G

ertensions ncctrssar) '  to  complctc Stcps 1 and
2 arc not  ind icated in  thc f igurc.

Construct  a scalcne r ight  t r i t rnglc  in  the mic lc l le  o l
your paper (h1,'potcnuse down). Labcl it so that thc
h l  po te  nuse  i s  AB  and  the  l ong t ' r  l cg  i s  / i f .

Construct  a square on each s idc of  thc t r iangle.  Label
the square on the longer leg B('Dl. Label the square
on the shorter leg AGFC. Labcl the squarc on the
hl potenuse ABll{.

Locate the center of BCDL'(intersection ot thc trvo diagonals). Label the point o.

O r  r o c l - - i n n  Q How do you find
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siep 4 Through point o, construct l ine 7 perpendicular to the h),potenuse.
Step 5 Through point Q construct l ine k perpendicular to l ine y. Line k is parallel to thch1'potenuse. lines.T and k clir.idc BCDE into four parts.
step 6 cut out square AGFC and the four parts of square BCDE. Aruange them to exactl). co'ersquare ABIH on the hl,potcnusc.

If you are successful, then 1'ou har' 'e dcmonstrated that the area of thc square .n thehypotenuse is cqual to thc sum of the arcas of the squares on the t*,o legs 'f y.<lur
triangle' compare 1'our results r 'r ' i th thc results of othcrs near )ou. tt thc lengths of thet\ 'vo legs of a right trianglc are a and h, then the areas of the squares on the legs arc ri land b2 '  I f  the length of  the h lpotcnusc is  c ' ,  thcn the arca o l  the square on lhch1'potenuse is  c2.  Stare your  obsc^,at rons as your  ncxr  conrecture.

& c-88 In a r ight  t r iangle,  i l  a  and harc thc lcngths o l  the legs and c. is  thc lcngth of  thcW hl potcnuse, thcn -/ 
,($z thagoreem Theorem).
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,= , tuT:- r :n,ecture 
is  kno\r 'n  as thc pythagorcan Theorem, namecr af lcr  p l . thagoras

\ ' t r  2-197 t t ' t ' ) ,  the Grcck phi losopher rvhcl  demonstrated that  i t  is  t rue.  I tccal l  tha l  atheorcm is  a s tatL 'mcnt  that  has becn proved.  whi le  1 'ou havc c l iscovercd t l - re rc lat ionshipbetwcen the rengths <lf thc sidcs of a right trianglc, 1,.r-r ha'c not actuail), pr.r.t:cr it.I lc l rvcvcr ,  wc wi l l  ca l l  coniccture [J lJ  rhc l )1 ' thagor.can T 'hc. rcm becausc i t  is  *c l l  kn 'u,nb1  l h i r l  r r an r t .
I t  thc l \ ' lhagorean Thcorem tvorks for  q ighl  t r iangles,  docs i t  uork lor  a l l  t r ianglcs l  Aquick check dcmonsrrates rhat  i t  c i 'csr- r ' t  ho ld f ' r  o ther  l r ianpres.

Obtuse triongle

L 'c t 's  look at  a fer ' r 'eramples to see hol r ' )ou can use the p l , thagcl rcan- l .hcorcrn l ,  I ' inc lthc c. l is tancc betr , r 'cen tu<t  poin ls .

Exomple A

Holr  h igh up on the nal l  i r i l l  a  th ,enl ) - fbot  ladcler  reach i I .
the f i r<t t  o f  thc ladclcr  is  p laced f iv .e fcet  f rom the n,a l l1

( 2 0 ) r = ( ] ) r - l h ) -
" 1 0 0 = 2 i * h l

J /  J :  l l '

. ' .  h -  r . l Z l  =  l 1 ) . - l

' rherefore 
the top of the ladder r 'r ' i l l  touch the r,val l  about 19.- l  feet up from the grouncl.
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