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‘l!-!E ALTITUDE 0F THE TRIMGLE. . =
The Orthocenter. . .

EXERCESE:

We invite the child to take again into consideration those contour

drawings he made durimg his exploration of the sltitude of the triangle with the

constructive triangles.

In each of these zeven triangles of reality, the child

has alrasdy fdentified the three altitudes in red. How we ask him to identify
the crthocenter of sach triangle, extending those altitudes of kthe obtuse-angled
triangles if he has not done 30 to show the arthoscenter.

ROTE:

IN COMCLUSTON:

Give the etymology of orthocenter a3 he begios this work: from the Gresk

orthoa meaning atraight and center vhich, wnlike the center of the circle,
here means the point of CORCUTTENCY---the mssting point, And =0 the
orthoceanter is that point where the straight things, which are the altitodes
(perpendicular 1inez by definition) meet,

There are three polnts of concurceney.
Thres REIEARCHES of discovery:

A, Using a blue eclor, determine the point of l:mt:'lttTmcy of the mediana in
each of the seven triangles of reslity. Give the name of this point of

CONGUTTAREY ,

B, Using a gresn color, determine the point of concurrency of the axis (the
penpendicular bissctor of s2ach side) in each of the seven triansles of
reality, Give the name of the point.

C. Uaing vellow color, determine the point of concurrency of the angle bia
sectors in each of the seven triangles of reality. OGive the name of

this point.

D. Using the coler red; blue and green, determine the points of comcurrency
of the altitudes, medians and axis respectively in e=sch of the seven
points of concurrency of =ach triangle,

SEECIFIC ROMENCLATURE OF THE RICHT-ANCLED TRETANGLE

Presentation

la

Ask the ehild to comstruck the two
cight-angled trianglez of reality.
Identify them.

]

1.

We have the right-angled scalens triangle,
the triasngle which ahows the Prthagorean
triple. (sticks 12, 16, 20)

And we have the right-sngled f{zoscsles
triangle conatructed with two equal

sticks and & third from the spscial
neatral stieks for the construction of
this right-angled triangle.

Beview the nomenclature of the two triangles with which the child is familiar:
the trisngular region, the sides, the vertices, the altitudes, the aves,

And CONCLUDE: this nom=nelsture can e
applied to all trisngles, regardless of the kind of trianvle.

the mediams, the bases, the angles.

Introdues the nomenclaturs of the
right-angled triangle,

Show the measuring angle within
the triangles,

¥a

The names of the sides of the right-
anrled trisngle sre special.

The two sides which constitute the saides  °
corresponding to the measuring angle =—= 3

" that is, the sides of the right angle——

ars ealled cathetl (a Creak wverd) ar

lega,

In the izosceles triangle, the lers are

equal .

In the scalens triangle, the legs are
squal; so we have both & major leg

EI:M- longer of the two), and a minor

BT,

The third side of the right_spsled tri-

angle i3 called the hypotenunse,
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_THE' STWIK OF THE BOMENCLATURE. . .

. How we besin examining the Jdetalls of the peolygons; and the ficst of these
studies is the study of the TRIANGLE. — It is divided into three parts:
I. Trianples sccordine to the sides,
II. Trisnrlas according ta the angles.
III. Triangle analveis according to the sldes and the angles.

Part T: The Study of the Triangle according to the aides,
Fresentation
1. Ask the child for three sticks of unequal length. . .three different colors,

2. Then ask for a second group of thres: thia grovp compossd of twe of the same
lenrth (same color), being one of those lensths used in the first group of
thres unequal sticks and the third being also one of the lengths used in the
Firat group.

3. Then ask for & third group of thres sticks composed of three squal sticks, the
gae length {same coleor) as the tws sgual sticks in the sscond group.

b, Aak the child to comstruct triangles with each group of thres with paper fasteners,
Display those threes triangles.

OR

to the zams end,
Regqueat Firast threes eoual sticks; then
a proup of three with two equal to the
three in the Ffirst greup: snd finally
a third group of three of which one
iz the same length as those two ~qual
in the second gronp, one is the zame
length as the third in the zecond
frovp and one other stick,

5. Take the triangles one at a time and 5. This is a scalene triangle because it
identify them, givimg the nomenclature has three sides of different lendgtha,
and the characteristics, This is an isosceles triangle. It has
WOTE: the child may know the names o eoual sides and cne different one.
at this time, but this iz an important This is an equilateral triangle. It
moment for positive fdentificatiom and hag three sides of the same length;

knowledss of the thres kinds of trisngles three equal sidea,
classified by the sides.

&, BReview the etymology of the three triangles.

7. Give a vivacious three pariod lessen.

Part II: The Study of the Triangle according to the angles.

Material: ®o the material alresdy being used, add the snvelope which contains &
bright yellow scalene triangle, the right angle being clearly marked
in red, This {3 the measuring angle. Its main characteristic is that
it looks the same Ffroa both sides, HNote the red color of the angle,
cur point of attention.

Frasentation

1. Introduce the triangle with the mes- 1. This erisnsle will help us with aus
suring angle. discoweriss ahout trianrles.
We can ses that it has one right snple
that is ealorsd red,
This is our messuring angle. He will
use it to identify other anzles of our
triangles.

e
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triples, ( &, B, and 10 sticka: orande,
12, 16, and 20 sticks:
WOTE: IF THE CHILD DOES ROT DISCOVER the

of the Triansle

ﬂut child to form triangles

.Hu tl:.i,r:hwhmh Hawe ofte ©TL

..ﬁ%fdiﬂgbnth&.‘-ﬂﬂﬂl,,.:.. I '

|'|'.|'-

2, Now we udttam" £ er
‘to thefr I'nﬂua.. 1

Hig ruide is that he should uEe three F"fﬂr begrin by chooalng m utlr:kl d‘ dit-

Aiffarent lenvths of aticks each time,

and that bhe sust use the messuring anﬂu

to be certain that twoe of the sticks
form sn anfle of 209,

ferent ‘lemgth- i

m the Iulrn.'ﬂl.l,l: angle, e
i.#ﬂut these two form a Tight

Finﬂh we take a stick of a third lensth

and £it it between the firat ﬁv
It must Fit without th:ﬁgin,g that firse

right angle we form,

In looking for the third stieck wvhich

S R catamar
try different lengtha. . .and sometimes

we will met be able to find one at all.

The ﬂ:ﬂd makes the exploration 'lmtii he dizcevera those two tt:.uuﬂrl which
welean congtruct with the sticke, as noted in the discussion of the Prthadorean

twe triansles, we shew them.

I,

Diaplay snly one &f the twe triangles
here construocted far the follewing
part «f the pregemtatien.

Aak the child te unite twe mare . &,
sticks. Then te shew a2 Tight angle

with the measuring angle between them,

Then ask him e Ferm an acote angle
befeare the third stick is chesen te
cless the triangle.

Megsure sack af the three angles when
the third stick has been placed, shes-
ing that each of the angles iz acute,

The ehild new cenatrocta an sbtuss- £,
angled triangle, laying aut first

the lenger the twe sticks he
chesses, placing the meaguring ansle
;ni hrtimmng the sherter stick away
tem that angle te form argar th
the right angle, . T

red and black;
beige, pink and wellow)

In erder te censtroct a rigFht-angled tri-
angle, w= maat have & special cembinatienm

of sticks.

We can use thesze threa: the srange stick,
the red stick and the blagk stick.

Let's begin sur censtructisn with the twe
sherter sticks.

Tagether they form an angle.

Baw we slide the measuring angle dewn the
vertical stick, the red stick; amd we clase
the yvellew stick at the bettem 2o that it
farms a right angle, shewm by the measuring
angle,

Mswr we can take this thivd stick, the hlack
ans, te clese the triangle.

Thete is efe ether cembinatien of atl cks with
which we can censtroct the right-angled
triangle: the beige, the pink and the yellew
Weuld yeu like te cematruct that risht=
angled triangle?

How I want te'ferm an angle smaller than -
the meamiring angfle=——an acute angle.

Fes we clese the triangle with a third

stick,

How leat'"s svamine all thres of the angles
in the triangle we have censtructed,

This is an acute anrle. . .and this ene, . .
and this ene,

All thres anerles of this triansle zre
smaller tham the measoring angle. . .

all thres are acute anFles.

Mew we want te censtruct an sbtuse-angled
triangle.

With the first twe sticks we chesss we will
form an ansle greater than the riesht angle.
Then we have met sur spacificad en far am

shtuse angle and we cleoss the tcian=le with
& third stick.



The Study of the Triansle Accerding te the Angles, ., ,
Fresentatien

7.

10,

11.

BerFin & second analysis of the wrf- 7.
angles by their angles with the right-
angled triangle. . .shewing that it

has sne Tight angle. , .then the acute
and the sbtuss-anesled triangles are
examined zccerding te aneles.

Measure the angles of the a cute-angled
triangle,

Verify the sbtuse angle with the mea-
suring angle.

Shew that the right-angled triangle 8.
can have snly sne Tight aagle: take
the sticks apart at ens vertex, shew
the ariginal right angle between twe
sticks and try te construst ansther
betwesn the next twe,

Fete that the acute-anyled triangle 9,
has three acute angles,

Shew that the sbtuse-angled triangles 10,
cannst have mere than esne sbtuse angle,
Take apart the sticks at ene verteXe==
try te make a secend ebtuse angle and
clese the triansle,

Cempare the number of acute angles in 11,
mach.

FINALE: New shew all six ef the trizngles

censtructed te this peinte—-the thres

by sides, the three by angles. Take

the triangle draver frem the grametry
cabinet and match these six figarss with
the asix en the plane. Shew these latter
six in the same arzangement as these in
the drawer,

We are geoing te consider the three
triangles we have censtmcted again: and
analyze them.

What trisngle is this?

Heuw many rvight angles dess it hawe?

We wmust measure the sther tWe----what are
they?

Therefere, we have a right-angled triangle
becanss we hive one right angle and twe
acute ansles,

This iz an acute—angled triangle becanss
all its angles are acute.

Thiz is an sbtuse-anrled triangle because
it has one ebtuse-angle,

Is it pesgible for the right-angled tri-
angle te have mers than ene tight angle?
It is evident that this triangle cannet
be clegsed if I have mere than ene right
anEle. =
Therefeare the right-angled triansle cannet
have mere than sne rirsht ansle.

And what are the ather twe znsles? scute,
This triangle takes its name frem the
ane right angle

Let's measure the an<les of the aciite-
angled triangle again.
Hew many acute angles dees it have?

Is it pessible te make another sbtuse
angle hers in this sbtuse-angled triangle?
If I have twe sbtuse angles, it is sbvieus
thet I cannet cless this trianele with
enly enme mare stick.

Ss the ebtuse_angled trisngle has enly

ane sbtuse antle.
What are the sther twa?

agute

Heow many acute angles dees this risht-
angled triangle have? the acute=angled
trizngle? the sbtuse-angled trianrle?

We have censtructed six trianglss,

Leak at the six triancles Feound here in
the cabinet drawer,

Can we match each of these te the six we
have constructed?

On the first rew we have: the scalene,
the isssceles and the aquilateral triangle.
On the gecend rcew we have: the right-
angled, the acute-angled and the sbtuse-
angled trianglas,
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The Study of the Trianrle Accerding te the Sides and the Angles. . .

&.

7.

Take the triangle drawver, remeve the 6. In the drawer I have six plame trianFles.
inget figures, classify them accerding Let"s elassify sach of these six according

te beth sides and angles---and match te beth their sides and their angles.

each te the cerrszpending censtructed Mew can we makeh theas trianelas ts the
triangles, enes we have conatructed.

In the drawver: right-angled scalene, We have censtructed the rirht-angled scalen

atute-angled iLsesceles, and the acvte-anyled iscsceles,

acute-angled equilatersl; the scote—sngled equilateral

right-angled {sesceles, the right-angled isoscelss,

acute-angled isesceles, Here is a secend acute—angled isosceles,

shtuse—angled isssceles. And we have ne ebtuse—angled isessies here
censtroctsd,

Construct an sbtuse-anzled isesceles 7. We must censtruct an ebtuse-anrlsd isesce=

with the sticks, OShew that the sbtuse= les triangle.

angled {sosceles in the drawer has twe We sheuld take twe shert sticks «f the

equal sides by turning it backwards in mame calar,

the frame, HATCH TEE TWO, Then we must seasure with the measuring
angle a right angle between them=—-and

BOTE: this esmisien may be that eof the then imerease that angle te make it obtuse,

aeute-angled isesceles: in that case, Mew we clese it with a third Llenx stid |

we conftruet it here fnstead.

Amalyze the result of the match, There Hew Let"sz see what has haprened.

are twe censtruocted Eipures unBatched: We have twe cenatructed triangles which
the acnte-ansled scalens and the sk we have nst matched with insets,

tuse angled scalene, Use the additienal In this bex I can £ind these twe trianrles:
ingets far these . MATGH. the acute-angled scalene and the obtuse-
Twe insets (acute-angled isesceles) angled scalenc.

have besn matched te sne cenatructed HOW WE AAVE twe acute-sngled scalenes that

trianfle. Tar aside the sme less easi- we have constructed-—_let's shew snly ene
1y tecegnized: that is, the sne frem of them with this new insst,

the tep rew of the cabinet drawver, And we can eliminate eme of these two
Tus of the canstructed trisngles ars imsets that we hawe matched with this ene
acute—angled scelens, Eliminate sne constructed acute-—angled isssceles,

of these tuwe te szhew esaly CHE TO ONEL

Hamr we have shewn seven triangles, B. Hers we have saly seven trismeles,
Anneunce that thess are THE SEVEN, In reality these are the only seven
triangles that can be farmed.

Bl A
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The Study of the Triamwle Accerding te the Sides and the Anwlss, . .
Pregentatien. . .

10. Replace the inset figures in the cabinet drawer. Take sut the center frame Frem
the tep rew and replace with the card-frase of the scute-snsled sealens triangle
and place en tep of it the cardbeard inset, Te the gide ghew the card-frame of
the shtuse-angled scalene and the cerrespending inset piece.

11. BEBeview the nemenclatore of each ag it is replaced and nets the cerrsspendsnce
asain te sach of the seven censtruocted triangles.

12. Cenclusien statsment, 12. These are the snly seven trisngles.
We cannet ferm ansther triansle that dess
net have the characteristics of ene of
these .

EXERCISE: The child censtructs with the saticks these trisngles he wishes. He classifies
sach accerding te sides and angles. He may duplicate his werk, but he
will find that he canneat make wmara than 7 different sfes,

ROTE: Te say that three aticks make a triangle iz net ensupgh. Thers wust be a
certzin prepertien in the lenszth of the sticka, The third aide muat be
smaller tham the sum of the sther twa, When that third is equal te the
first twe, we have the limit,

THE EQUILATERAL TRIANGLE

Haterial

1, Frem the triangle draver, the acute-angled izsesceles, the acute-ansled
equilateral, and the acute-angled scalene (an sdditienal figure that has
been placed in the drawer in the preceeding presentatisn.)

2, Slips of paper,
Pregentatian

1. DMesplay the acute-angled isesceles triangle, the acute-angled sguilateral
triangle and the ascute-angled scalens triangle sn the mat.

2+ Ask the child te fdentify each accerding te sides and anrles and write &
slip te label sach ene,

3. Tear the slips inte three pieces: 3. Let"s lesk at these words,
acute-angled /i sencel aaftriangle,
Fut im a2 celumm belew each fisure.

&, Take the squiliteral and replace —— 4. WFe can sees that this triangle is bath

it in the frame; retate it te shew equilateral and sguianmlar,

that sach &f the angles iz squal, Ss we can add the werd equiangular te
Then add a alip Belew the triangle describe this triangle,

that reads equisngular. We have twe qualitiss fer the first and

the third trianfle.
Rew we have feund esne mere Ear the egui-
latetal trianfle. We hawve 3,

A\ L
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The Equilateral Triangle. . .
Presentatien. . .

3a

Tarm ever the paper that reads Sa
*laosceles®™ under the Ffirst triangle,
leaving enly the identifying werd
"aeute," Shew that the ene werd is

net emeugh te indicate the abeve
triangle. Then turn ever "scalens™

te aFain shew this. Then turn sver
"acute-anrled” on sach of these twe,
shewing again that beth werds are
needed te definme bhath trianfles,

ROTE: We may paint sut during this
game that the guilateral trianrle is
an fasaceles triangle.

Ga te the deseriptive labels belew &,
the squilateral triangle, shewing that
it can be degcribed with saly caoe
quality: equiangular er equilateral,

Camneluds with a dafinitive atatesent 7.
abeut the equilateral triangle.

Let"a play a game,

We'll remave stie quality frem belew ene

#f theae triangfles apd see if we can still

identify that triangle.

If we take away "isesceles” frem the first

trianrle, what de we Tead?

"Aevtecaneled trisngle.™

Is that enaugh te fdentify thiz triangle?
He.

What Lf we take "acute-ansled™ frem the

last trianxle?

It ia net ensugh te identify this a3 a

"scalens triansle.®™ I ceuld take a TiFht-

anrled acalens or an sbtuse-ansled scalene.

AMD 50 I need beth #f thesze identifying

qualities te describe both ef theaes triangle

Hews let's take away ene of thé werds
which deseribes the esouilatersl triimgls.
Can we take away the “acnte.sngled™ and
atill identify this triangle? YES
Thersfers we know that scute-angled is
net & fundamental werd for describing the
equilateral triangle,

Mony lat's turn over the ward "Meguilateral™,
tas,

Can we describe the triangle with ealy
the wertd "egquiangular?™ YES

Can we deseribe it with enly the werd

"eguilateral?"™ YES
Iz it ensugh te deseribe it with the
ward “acute-angled ™™ HO

Ts dascribe this trianrle, ene characteris-
tie iz snmeugh,

He may describe [t with the werd which
establishes its sides ar its anfles=-e
the sgquality eof sach.

When we say squilateral, we imply equi-
angular and scute-anyled. When we say
equilateral, we kiww the eother twe.
Bath this Firat and this third trian~le
need twe charactariatica te adequatsly
deseribe them: but the sscond triansle
needs snly sne——THE RIGT ONE.

HOTE:; An impertant detail of new math is here intreduced. We appreach the real
dafinition of the isesceles triamgle which is that it has at least twe egual
gides, That is, the equilateral triangle is an isesceles triangle with thres
equal sides, but it is an isesceles. . .and mere. The sppesite is net true:
211 equilateral triamrles are isesceles trianrles, but all isesceles triangles

are NOT equilateral triansles.

Az the child werks with the censtructisn of trisnsrles, he kneus he must hawe
then AT LEAST TWO EQUAL STICES.te ferm the lassceles triangle.
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STUDY F THE TRIAKCLE.
CONSTROCTION OF THE TRIANGLES

We know, at this point, that there are only sewven trisngles in reality. It
may happen that, when the child works by himself constructing scalens or izomcelss
triancles, he may choose sticks which meet the specifications for thoss trianfies
that we have given him; bot which will net, in fact, comstruct that triangle, It

iz time to aee why;

the

of jointed triangles.

Theorem:

ian't jointed.)

Presentation

1.

2.

Fa

In constructing & scalene triangle, L.
If the child has chosen at random
three gticks, the twe shorter ones
having a sum legs than the longest
atick, we present SCALTHE Case #1,

Showr the sticks of construction and
the constructed triangle at the side
of the mat.

Examine SCALERE Case #2: keep 2.
two of the three lengths used in

the presentation of the firast cass:

use the third stick which, togethsr

with the first shorter stick, will

equal the longest stick,

Shewr the sticks of constroction and
the constraeted triangle below the
first case on the aide of the mat.

and vnder what circumstances this haprens,
that is, the relations of Imequality  ‘between the lengthe of the sides
(those formed with the sticks; when we draw a triangle, it

He are investigating

Let s examine the construction of the
scalens triangle,

We know that we must chooss three sticka
of different lengths.

You have chosen a purple, & browm and
& yellow, . .80 we do have three dif-
ferent lenftha.

FIRST lat's unite sach of the shortsr
sticks to the ends of the lonmer one.
Bow let's try to unite these two ends.
The mgre we open them, the preater the
distancs between them,

THIS I8 THE CASE OF IMPOSSIBILITY.

It is impossible because the zmm of the
minor legs is less than the lotgests==s
the third-———side,

Now let's try another construction,
We'll use this yellow stick again and
the hroam one, but let"s try the rad
gtick with these two.

Firzt we onite the two shorter ones to
the longest at sach end,

Then we trv to unite the two loose ends,
This time is doesn't werk becadse the
stum of the minor legs i egual to the
length of the long side.

THI® IS5 THE LIMIT CASE,

Howr constroct the possible case, retain- 3.Bow let’s use the yt'liﬂl-r and bresm stick

ing again the first two-sticks, bet
using the next possible length that will
not give an fscscelen,

ontee more, but l=t"s use a slightly
longer atiek for the third aide,

We know red i the limit for this trimgle

and we can"t use another browm, for it
will give us an iscsceles triangle.
With the black or the gresn stick we
£imd that it is poaszible to close the
triangle.

We have threes different sticka:
THIS IS THE FOSSIBLE CASE.

The sum of the two minor legs is longer
than the ]'.!'Iiﬂ,'_‘l!]: of the loagest side.

shart,

= = oo |
T ——T | e | m
c 11 =

!'—-ha--!ﬂ-‘%/\m

AGE:

HOTE: At the sensorial level, the child is discovering in hiz sxploration the PRACTICE

OF TWE THEOREM.
L]
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THE CONSTRUCTION OF THE TEIANMGLES. . .

Fresentation: ADVANCED LEVEL: Exsmining the Three Cases of Scalens Construetion

For the child of 8, 7 years.

HOTE: - Bere we are constructing the same triangles as in the Ffirst presentation, but

now we are consldering the lengrth of the stick.

{vellow:20, brewm:12, purple:&,

red: 8, black:10) This represents the distatcs betwsen the holes of the stioks,

1. Imvite the child to giwe the langths
of the aticks vsed in the construct-

fon of the Case #1 triangle.

a)} Introdvcing the “greater than™
gign, show the notation of the
case, CONCLUDE -

b} Iatrodoce the "less than™ sign
in the reversze notation,

2. From the triasmgle constructed for
Case #2, show the notation guickly.
It is mot wery interesting,

3. Moving from the triangle commtructsd

for Case #3, show the motation and
its inverss,

b, Organize the theorsm:

L.

3.

The three lengths: 20, 12, &,

20 > (12 +4)
a0 > Ha

Bow I know we can't construet this tri-
angle because the longest side is
lonfer than the orthsr twe sides,
Row let's consider the smaller sides
firats:
fid+4)< 20
Je = 20

The rymbol that seant "dreater than™
becomes “less than™ in this position.

A0 = (ra+%)

L0 = A8 -1 I
f(ia+f)= 2c

20 = 2O

20 < (12+10)
a0 < 23

gl
(ta+/0)> 20
a2 = 20

It {a possible to construet a triasngle
only if tha sum of any twe sticks is
greater than the length of the third
stick. That =,

It is possible to construet a triangle
only if the 2um of any two sides ia
greater than the length of the third
side.

Pressntation: The Three Cames Shown in the Construetion of the ISOSCELES TRIANGLES

Bepeat the first construction presentation, but the sticks mumst this time be chosen
at random, the only condition being that two of each group of three shall be squal,
becanses we are constructing the isosceles trisngle. The random sticks make the
theores more fFensral. In the first two sticks were retained as reference points.
m:ui'u Ihl:ﬂ the three cases displayed uir.h the mu:tru:t.i‘.m sticks on the mat,

A l

Case 15 :
i BTy

¥, /
A= I8

Cadae %2 : The diorad
40 = Hg x2)

/OXA)= 20
a0 = a0

EHL“S:FMML:.-
e < (/yx3)

f9Ra) >
28 =~ &



THE STUDY OF THE TRIANGLE

Presentation: The Specifiec Nemenclature of the Triangle

Material: the same with the wooden triangle stand, and a plumb line,

1. Ask the child to taks any three sticks 1. This fs the triangular region.
and constraoct a triangle. Give the This Is the vertex of the triangle.
familiar nomenclature and add the This is the aide of the triansgle.
trisngular region, This is ths angle of the triangle,

7, Introduece base and altitude. 2. The triangle has no disgonala.

It has two new e]ements,

The triangle has a base and it has a0
altitude.

Really, THE TRIANGLE HAS AS MANY BASES
AS IT HAS SIDES: AND AS MANY ALTITUDES
AS IT HAS BASES,

3. Batate the triangls, pointing ocut 3. Bow my bass is the brown stick.

the thres basss, Fow the green stick plays the role
i of the base,
b Bow the pink stick is the base.
i : many bases as
\h I have sides.

4, BRepeat the nomenclature, adding the &, What is this?

name of base. And what is this?
Shine me the base,
It is called the bass becanse the triam-
gle rests om thisz sida,

5« Introduce the concept of the alti- 5. John ia tallar than Jean.
tude by asking thres children of 4if- Jean fa not as tall as Johm.
ferent heights to stand aguinst the Feter is shorter than John and taller
wall, Heasare each with a chalk mark. than Jean,

Compare the heights: a good exercise
in the adiective srammar bos with
comparative and superlatives,

6. Eotating thet riangle now on the three 6, Let's see how tall this triangle is.
basss, show the thres heights of the With this base, its feet are the green
triangle. stick,

e, How, with browm feet, this triangle is
taller.,
When its fest are pink, we have the
shorteat triangle,

7. Intreduce the wooden trisngle stamd, 7. HNow this triangle stands up by itaelf,
a rectangular holder which has two Let 'z stand it om the presn base,
metal strips along side a 3lit, allow=
ing one to atand the triangle upright,

Choose one base and £ix the triangle
betwesn the metal holders,

B. Let the plusb line drop between the

apace in the holder, doving it from
one end until it hangs from the top
of the vertex., THE STRING IS5 EED to
eaphasize the altitude which we are
showing,

Show the base angle with the measur-
ing angls,

. This is the altitude of this triamgle

sccording te this base.
WE QA SAY TVAT THE ALTITUDE IS PERPEN:
DICULAR TO THE BASE,
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showing ancther 9. This is the alzi
in the stand. Repeat the exper- gresn base, s g Ly
of showing the altitode with We see again © tude is perpen-

b 1ine and measuring with the dicular to the Base,® & g
o o Verifying the perpsn- : B
dicular lines at the base. - <

Bapeat a third tims with the third 10, We can concliude that the triangle has
base, thres bBases and three altitudes.

Fresentatiom: ALTTTUDES

Harerial

1. The wooden triangle stand with metal ridges,

2., The plumb line with red string.

3. All the trianvles in the material we have used up to now:

a)l Those in the geometry cabinet,

b) The constructive triangles, sscond box of first series: bloe,

el The triangles of the metal insets Fformed by the square subdivided,
An envelope marked "The heights of the triangle.™

» MNarrow cardboard strips (1 em. wide, about 20 cm. lomg)

Bad pemeil.

« ‘White paper, flue, scissocs, uler,

-

5
5
&
7
BOTE: The child has exnlerad the altitude of the trisngles that he constructed with

the sticks. ., .and enly the sasiest om=s, that is those whose altitudes

fall within the internal region of the triangle. The sticks were an impressiom,
Hent we reanalyze the baights with more precise material. So we nse all the
grianglea in the Montessori material,

1l jﬁﬂ'ﬂ_ with the blue conatouctive 1. We have 5 different trianrles.

gt
&

5.

.

| triangles, Remove the trisngle that Let's explore their altitode,

is wsad to form the if it
{ ﬁ:lhplmnn&mm f

Show only one of the other (Supairse .
r k . i o 1 I | i B |

How where does the altituds £all?

It falls meither on the sxternal or

the ipterns]l part; it follows the side.
ind agaim: we ges that the third alti-
tade isg neither in the sxternal nor in
the imternal part,

This is a right-angled {zcsceles triangle,

ACTIVITY: the ehild draws the contour of this triangle in his geomerry

notebook,
ﬁfmd tt'itnmln _.the squilateral &, What triangle is this?
angls, n the sase manner, show It is enough to call it am eguilateral
thet the equilateral triangle has triangle. . .and kmonr angl
three internal altitundes, m:ﬁ P & e W
Then: the child draws the contour of Wa discover that the sguilateral tri-

this triangle. angle has three intermal altitudes,
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Thivd triangle: right-angled scalens. 5.
Repeat the explaraticn of the three
altitudes of thi= triangle on the stand.
Then: the child draws the contour of
this trianFle in hiz notebook.

Pourth trisnglsa: obtuse-angled Isocs- 6.
celes, Espeat the discovery of the

thres altitudes, starting with

the internal altitude positiom,

Review the discoveries made about e
the altitodesz of each of the

trianglas,

Take the draver of triangles from E.

the geomeiry cabinet. Hake the two
hBecessary subatitutions to show the
seven triangles. {(scute—angled
scalene in the top center Tow; and
the obtuse-amgled zcalens to the
side of the drawer),

EXAMTHE FIRST ALL THE ACUTE=ARGLED
TRIANGLES, showing the triaogle in
the wooden stand and using the plumb
line to indicate the altitudes for
each of the three bases,.

We digcaver that the right-angled
sealene triangle has one internal
altitode and two altitodes which
fall neither in the extermal nor the
internal part,

What is this triangley

Thia triangle is mwore importat sccord-
ing to its angles.

We discower that the obtuse-angled
fsosceles triangle has cne intermal
altitude and two altitudes that £all
on the sxternal part.

The right-angled isosceles triangle
has one internal altitvde and twe alti=
tadeas that are neither internal ner
exkernal,

The squilateral triangle has thres
altitudes on the intermal part.

The risht-angled sealens triasngle has
one Intermal altitude and two altitudes
that are meither on the internal nor
the external part,

The obtuge-angled iscsceles triangle
has ome internal and two external
altitudes,

Let"s examine all the acute-angled
triangles hare,

Firat the {scEcelen:
are internal.

Then the squilateral:
are internal.
Then the scalens:
are internal.

all the altitudes
all the altitodes

all the altitndes

The child drowe the contour of each of the acute_angled triangles he has

examined and writes:

In all the three acute-angled triangles (acute-aneled

ispsceles, acute-angled equilateral, and acute=angled scalene), the altitudes

are always lyving on the intermal regiom.

Examine the altitudes of the two
right-angled triangles.

0.

The right-angled secalens trianele has
one internal altitude and one altitude
which followe the lomg ler and one
altitude which follows the short leg,
Heither are on the sxternal mor the
internal part.

The same is true of the right-angled
isoseele= triangle,
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13,

14,

The child draws the contour of the two trianples and writes: In both the
right-angled triangles of reality, one scalens and one isosceles, the altitudes
are arranged in this way: one is internal and twe fall along the perpendi-
cular legas,

Examine the altitudes of the two 12, We discover that the obtuse-angled
obtuge-angled trisngles,. the one scalens has one intermal altitede and
scalame and the other isosceles, two external altitudes,

The same is true for the obtuss-angled

isoscales triangle.

The child draws the contour of the two triangles and writes: In both cbtuse-
angled trianglea (the scalene and the izoscelas), T have discoversd that the
altitudes fall in the following way: one lies in the i{nternal region and the
other two on the external region,

The Triangles of the metal insets are now considered, those formed by dividing
and subdividing the square., Because they are thin, we must introduvce one of
the narrow cardboard strips into the slot in the wooden triamgle holder to
secure the inset in an uwpright positiom. The activities and the presentatisn
here are the same as in our examination of the figures frem the cabinet,

Presentation: Part II: Draving the Altitudes

1.

2.

Hote that we have learned in the 1. Bow we are going to consider the
expleration that the altitude is always drawings we made during our analysis
perpendicular to the base. . .and so of the altitudes of the triangles.
we can drae those altitodes, We have already explored the angles

with the measuring angles,

We g2aid that the altituds f{s always
a perpendicolar 1ine to the base,
What kind of angles do perpendicnlar
lines form?

The child chooses one of his contour
dravings with which to work, (It
should mot be the obtuss-anglsed eri.
angle.) Then:

a) He shows that triangle (from the
cabinet zollection) on thes stand,

b} Bs notes what he has vritten on
bis papsr sbout the altitwdes of this
patticular triangls,

e¢] He positions his figure drawm te
show the same base as that of the
figure he has showm on the stand,

d) He then shows the plumb line on
the gtand figure to indicate the
altitode,

«) THEN, SLIDING THE MEASURING ANGLE
ALONG THE BASE OF HIS DRAWN FIGURE, HE
MOVES IT UNTIL HE COMES TO THE VERTEX,
£) He marks the base at that point and
then, with a ruler, deaws the altitude,
g} He then rotates bath the firurs

on the stand and his paper and repeats

the sxperience to draw the second and
third altitndes,

fie sxamines in this way the right-angled
triangle, using one of his correspond-
ing drawinga, When he concludes each
triangle, he writes the kind of altitudes
on the figure,
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Presentation #3:

1.

.

Draving the Altitude

The child repeats the exercise with L,
the obtuse-angled triandle. This pre-
sents the special problem of having to
prolong two bases in order to doaw the
perpendicul srg representing the alti-

tades

When the child has finished this work
with the obtuse=angled triangle, he
adds to his statement about the obtuse=
angled trisngleaz In order to drow the
altitudes, it was necessary to prolomg
2 bazes.

All Together.

Introduce the envelope of paper tri- 1.
anglezs marked "The Hafghts af the
Triangle.™ It should contain many
different sizes (mmall, medimm, largel
of each of the seven triangles.

Take first the acute- 1

triangls. Hald the triangle in the
wooden stand, show the plu=d line from
the wertéx and MABE THE SPOT WHEEE THE
LIKE FALLS WITH A RED PEN. Then the
ghild uses a ruler to join that mark
and the wvertex to show the altitude.

2.

The child then rotates the paper tri- 3.
angle to the next base, repeats; and

g third time, Point oot the internal
orthoscantear,

In order to draw our second altitude,

we can't follow the base because it is
too short to guide the measuring angle
to the vartax,

Bo I cust prolong the base, The slot

of the stand here ia the prolongatiom <of
the hase,

On the paper I draw the line of the alot,
Hewr I can follow the base.

AMD I MOST REPEAT THRIS WITH THE THIRD
ALTITUDE; Again the road ends, and with
a ruler I must prolong the base,

THE ORTHOCENTER: The Study of the Altitudes of the Triangle

In thiz ervelope we can find each of the
gaven tTiangles, in many differsant
sizes,

We are going to do the ssme papet wotk
that we did with the contoura you drew,
but we are going to do it in 4 new wa¥.

When we show one of these triangles om
the atand and locate the sltitude with
the plumh lime, we will mark where that
plumb line fallis with a oed dot.

Thent we cai join that mark with the
vartex from where the line was dropped
and we will have dramm the altitude.

I alresdy kneow that all the altitudes
of this triangle 1ie in the internal
region,

The point vhers the altitudes oeat in
called the orthocenter,

The child repeats the experience with many acute-angled triangles and writes

the conclosion:

Mext the child uses those paper tri-
afngles which have right angles, begin-
ning with s right-angled isosceles
triangle, He repeats the experience
a8 above, . .and thenm doea this with
=any Tight-angled tTiangles.

=

In the same sxercise with the obtuse-
angled triangles, the child mests the
apecial problem of external altitudes
which he cannot mark ON the triangle
with the plumb line az a guide. So he
paztes the triangle on a large plece of
paper, then folds it up alomg the base,

and on that papsr he can mark the point
through which he draws hie altitede, He
must refold the paper for the secomd base.

The paper alse provides for the sxternal orthocenter,

In all the acute-angled triangles, the orthocenter is internal,

We can write this conclusion:

In ewvery Tight-snglsd trissgle, the
orthocenter colncides with the wvertex
af the right angle,

Ye can't prolomg the altltudss om this
end becange they are divergent,

We proloms them on the other side wrtil
they meeat and conclude: In obtuse-
angled trianglesa, the orthocenter is
external, :
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