The Triangle and
Its Properties

Chapter B

6.1 INTRODUCTION

A triangle, you have seen, isasimple closed curve made of threeline
segments. It hasthree vertices, three sidesand three angles.

HereisAABC (Fig6.1). It has

Sides: AB, BC, CA Fig 6.1
Angles: OBAC, OABC, OBCA
Vertices: A,B,C
Theside opposite tothevertex A isBC. Can you namethe angle oppositeto thesideAB?
You know how to classify trianglesbased onthe (i) sides(ii) angles.

(i) BasedonSides: Scaene, Isoscelesand Equilaterd triangles.

(i) BasedonAngles: Acute-angled, Obtuse-angled and Right-angled triangles.

Make paper-cut modelsof the abovetriangular shapes. Compare your modelswiththose
of your friendsand discuss about them.

TryY THESE

1. Writethesix elements(i.e., the 3 sidesand the 3 angles) of AABC.
2. Writethe:
(i) Sideoppositetothevertex Q of APQR
(i) AngleoppositetothesideLM of ALMN
(i) Vertex oppositetotheside RT of ARST
3. Look at Fig 6.2 and classify each of thetrianglesaccordingtoits
(8 Sides
(b) Angles
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Now, let ustry to explore something more about triangles.

6.2 MEDIANS OF A TRIANGLE

Given aline segment, you know how to find its perpendicul ar bisector by paper folding.
Cut out atriangleABC from apiece of paper (Fig 6.3). Consider any oneof itssides, say,

BC . By paper-folding, locate the perpendicular bisector of BC . Thefolded creasemeets
BC at D, itsmid-point. Join AD .

A

I
v Fig 6.3

Thelinesegment AD ,joiningthemid-point of BC toitsoppositevertexAiscalleda
median of thetriangle.

Consider thesidesAB and CA and find two more medians of thetriangle.
A median connectsavertex of atriangletothemid-point of the opposite side.

'{{ﬂf*‘ THINK, Discuss AND WRITE
PRV
r **} 1. How many medianscan atriangle have?

-

4

¢

-

-2 2 2. Doesamedianliewholly intheinterior of thetriangle? (If you think that thisisnot
’ true, draw afigureto show such acase).

] h. -



THE TRIANGLE AND ITS PROPERTIES

A
6.3 ALTITUDES OF A TRIANGLE

Makeatriangular shaped cardboard ABC. Placeit upright, ona
table. How “tall” isthetriangle? The height isthe distancefrom

vertex A (intheFig 6.4) to the base BC.

loe]
L1
@

FromAto BC you can think of many line segments (seethe
next Fig 6.5). Which among themwill represent itsheight?
The height isgiven by theline segment that startsfromA,

comesstraight downto BC,and isperpendicular to BC.

Thislinesegment AL isanaltitudeof thetriangle.

An altitudehasoneend point at avertex of thetriangle
and theother on thelinecontainingtheoppositesde. Through
each vertex, an dtitude can bedrawn.

THINK, Discuss AND WRITE

1. How many dtitudescan atrianglehave?
2. Draw rough sketchesof altitudesfromAto BC for thefol lowing triangles (Fig 6.6):

Acute-angled Right-angled Obtuse-angled
0 (i) (iif)
Fig 6.6

3. Will andtitudeawayslieintheinterior of atriangle?1f you think that thisneed not be
true, draw arough sketch to show such acase.

4. Canyouthink of atriangleinwhichtwo atitudesof thetrianglearetwo of itssides?
5. Canthealtitude and median be samefor atriangle?
(Hint: For Q.No. 4and 5, investigate by drawing thedtitudesfor every typeof triangle).

Do Tuis

Take several cut-outs of
() anequilaterd triangle (i) anisoscelestriangleand
(iii)y ascdenetriangle.

Find their dtitudesand medians. Do youfind anything specia about them?Discussit ﬁ“
withyour friends. =
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EXERCISE 6.1

1. InA PQR, D isthemid-point of QR .

L P
PM is
PD IS
ISQM = MR?
Q—=w b R

2. Draw rough sketchesfor thefollowing:
(@ InAABC,BEisamedian.
(b) InAPQR, PQ and PR areadltitudesof thetriangle.
() InAXYZ,YL isandtitudeintheexterior of thetriangle.

3. Veify by drawing adiagramif themedian and dtitude of anisoscelestrianglecan be
same.

6.4 EXTERIOR ANGLE OF A TRIANGLE AND ITS PROPERTY

Do Tuis
A 1. Draw atriangleABC and produceoneof itssides,
say BC asshownin Fig 6.7. Observe the angle
ACD formed at the point C. Thisangleliesinthe
exterior of AABC. Wecall it an exterior angle
L of the AABC formed at vertex C.
B C D~ Clearly IBCA isanadjacent angleto JACD. The
Fig 6.7 remaining two anglesof thetrianglenamely JA and B are
cdled thetwointerior opposteanglesor thetwo remote
s interior anglesof CJACD. Now cut out (or make trace copiesof) LA and OB and
R placethem adjacent to each other asshownin Fig 6.8.
I'I ]'*—.'J';. Do thesetwo piecestogether entirely cover JACD?

SEaa Canyou say that
mOACD =mUOA + mOB?

2. Asdoneearlier, draw atriangleABC and form an exterior angleACD. Now takea
protractor and measure JACD, 0A

and [JB.

Find thesum A + [0B and compare

it withthemeasureof JACD. Doyou Q

observethat JACD isequd (or nearly A

equal, if there is an error in B C I3>

measurement) to CJA + [1B? Fig 6.8
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You may repest the above two activitiesby drawing some moretrianglesaong with
their exterior angles. Every time, youwill find that theexterior angleof atriangleisequa to
thesum of itstwo interior opposite angles.

A logica step-by-step argument can further confirmthisfact.
An exterior angle of a triangle is equal to the sum of itsinterior opposite

angles. E
Given Consider AABC. A
JACD isanexterior angle. 1
To Show: mJACD = mJA +mOB ) 2VARY
Through C draw CE , parallel to BA . B C D~
Fig 6.9
Justification
Seps Reasons
(@ O1=0x BA || CE and AC isatransversal.
Therefore, dternate angles should beequal .
(b) 02=0y BA ||CE and BD isatransversal.

Therefore, corresponding anglesshould beequd.
(o O1+02=0x+0y
(d) Now, Ox+0Oy=mOACD FromFig6.9
Hence, 01+ 02=0ACD

The above relation between an exterior angle and itstwo interior oppositeanglesis
referredto asthe Exterior Angle Property of atriangle.

THINK, Discuss AND WRITE

1. Exterior anglescan beformedfor atrianglein many ways. Three of them areshown /

-

here (Fig 6.10) }j’&

=\
Fig 6.10

There arethreemoreways of getting exterior angles. Try to produce those rough
sketches.

2. Aretheexterior anglesformed at each vertex of atriangleequa ?

3. What canyou say about the sum of an exterior angle of atriangle and its adjacent
interior angle?
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ExavpLE 1 FindanglexinFig6.11.

N . . 50°
SoLuTioN  Sumof interior oppositeangles= Exterior angle
or 50° + x = 110° 110° 3
or X = 60° Fig 6.11
E“ N F : THINK, Discuss AND WRITE
g _ /::J‘{ . 1. What canyou say about each of theinterior oppositeangles, whentheexterior angleis
y K (i) arightangle? (i) anobtuseangle? (i) anacuteangle?
i

A 2. Cantheexterior angleof atrianglebeastraight angle?

TRrRY THESE

1. Anexterior angleof atriangleisof measure 70°and oneof itsinterior opposite
anglesis of measure 25°. Find the measure of the other interior opposite

509 angle.
2. Thetwointerior opposite anglesof an exterior angleof atriangleare60°and
50° 50° 80°. Find the measure of the exterior angle.
Fig 6.12 3. Issomethingwronginthisdiagram (Fig 6.12)? Comment.

EXERCISE 6.2

1. Findthevalueof theunknown exterior anglexinthefollowing diagrams.

X,
o X
70 45° 300 40°

(i) /c (i) (iif)

e 50 )
2
30°
/ 607 50°
60°
™ .

(iv)
(vi)
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2. Findthevdueof theunknowninterior anglexinthefollowingfigures:

125°
50°
g 115° 00°
(i) (i) * =

(iii)

A f

(iv) 3
v o 75

6.5 ANGLE SuM PROPERTY OF A TRIANGLE

Thereisaremarkable property connecting thethree anglesof atriangle. You aregoing to
seethisthroughthefollowing four activities.
1. Draw atriangle. Cut onthethreeangles. RearrangethemasshowninFig6.13 (i), (ii).
Thethree anglesnow condtitute oneangle. Thisangleisastraight angleand so has
measure 180°.

N DA

0 _ (i)
Fig 6.13

Thus, the sum of the measures of thethreeanglesof atriangleis180°.

2. Thesamefact you can observein adifferent way also. Take three copies of any
triangle, say AABC (Fig 6.14).

A
3 2 3 3
L2 C 2

Fig 6.14
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ArrangethemasinFig 6.15.
What do you observe about [11 + [12 + [13?
(Doyou aso seethe exterior angle 3 1

property’?) - =

Fig 6.15

3. Takeapieceof paper and cut out atriangle, say, AABC (Fig 6.16).
MakethedtitudeAM by folding AABC suchthat it passesthroughA.
Fold now thethree cornerssuch that all thethreeverticesA, B and Ctouch at M.

A A A
B C L B/ B ¢
0] (ii) (iii)
Fig 6.16

Youfindthat al thethree anglesformtogether astraight angle. Thisagain showsthat
the sum of themeasuresof thethree anglesof atriangleis180°.

4. Draw any threetriangles, say AABC, APQR and AXYY Z inyour notebook.
Useyour protractor and measure each of the angles of thesetriangles.

Tabulateyour results

Name of A Measures of Angles Sum of the Measures
of thethree Angles

AABC mUJA= mbOB= mUdC= mUOA +mOB+mUOC=

APQR mOP= mOQ= miR= mOP+mOQ+mOR=

AXYZ mOX= mdY= miz= mOX +mdY +mdzZ=

Allowing marginal errorsin measurement, you will find that thelast column always
gives180° (or nearly 180°).

When perfect precisionispossible, thiswill aso show that the sum of the measures of
thethreeanglesof atriangleis180°.

You are now ready to give aformal justification of your assertion through logical
argumen.

Statement Thetotal measur e of
thethreeanglesof a
triangleis 180°.

Tojudtify thislet ususetheexterior

angleproperty of atriangle.
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Given 01, 02, O3 areanglesof AABC (Fig 6.17).

(4 istheexterior anglewhen BCisextendedtoD.
Judtification 01+ [02=[4 (by exterior angle property)

01+ 02+ 03=04+ 03 (adding (I3 to both the sides)
But 04 and O3 formalinear pair s0itis180°. Therefore, 01+ 12+ [13=180°.
L et us see how we can usethis property inanumber of ways.

ExampLE 2 Inthegivenfigure(Fig6.18) findmOP. p

SoruTion By angle sum property of atriangle,
mOP + 47° + 52° = 180°
Therefore mOP= 180° — 47° — 52° Q4T S20\R
=180° —99° = 81° Fig 6.18

EXERCISE 6.3

1. Findthevaueof theunknown xinthefollowing diagrams.

2x
X X X
(iv) (v) (vi)
2. Findthevauesof theunknownsxandyinthefollowing diagrams:
80°
50°
* y
500 N2V 50° x XN 60°

(1) (i) (iii)
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y
Y

X
X
(iv) \<6O° v) - x>/ (vi) \<x

30°

TrY THESE

. éé;;‘p 1. Twoanglesof atriangleare30°and 80°. Find thethird angle.
ﬂ'—* K"_,-f _ 2. Oneof theanglesof atriangleis80° and the other two anglesare equal. Find the
" — measure of each of theequal angles.

ngj(’ 3. Thethreeanglesof atriangleareintheratio 1:2:1. Find al theanglesof thetriangle.
' Classfy thetriangleintwo different ways.

THINK, Discuss AND WRITE

Canyou haveatrianglewithtwo right angles?

Canyou haveatrianglewith two obtuse angles?

Canyou haveatrianglewith two acute angles?

Canyou haveatrianglewith all thethree angles greater than 60°?

Canyou haveatrianglewith al thethree anglesequal to 60°?

© 00 M NP

Canyou haveatrianglewith all thethree angleslessthan 60°?

6.6 Two SpEciIAL TRIANGLES : EQUILATERAL AND ISOSCELES

A trianglein which all thethreesidesar eof equal lengthsiscalled an equilateral
triangle.

Taketwo copiesof anequilateral triangleABC (Fig 6.19). Keep one of them fixed.
Placethesecondtriangleonit. It fitsexactly into thefirst. Turnit roundinany way and till
they fit with oneanother exactly. Areyou
ableto seethat whenthethreesidesof a A
triangle have equd lengthsthenthethree
anglesareaso of thesamesize?

Weconcludetha inanequilaterd triangles
(i) dl sdeshavesamelength. B H

(i) eachanglehasmeasure60°. 0
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A trianglein which two sides ar e of equal lengthsiscalled an isoscelestriangle.
|
X X

. M
® Fig 6.20 (if)

From apiece of paper cut out anisoscelestriangle XY Z, with XY =XZ (Fig 6.20).
Folditsuchthat Z liesonY. Theline XM through X isnow theaxis of symmetry (which
youwill readin Chapter 14). Youfindthat (1Y and [Z fit on each other exactly. XY and
XZ arecaled equal sides; YZiscalledthebase, Y and [Z are called base anglesand
thesearea soequal.

Thus, inanisoscelestriangle:
(i) twosdeshavesamelength.
(i) baseanglesoppositetotheequal sidesareequd.

TrY THESE

1. Findanglexineachfigure:

) (i)

100°

(iv)

110°

X
120° m

X X 5 T
(vii) (viii) y (ix)
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2. Findanglesxandyineachfigure.

927

y 120° . X

Q) (if) (iii)

6.7 SumMm ofF THE LENGTHS OF Two SIDES OF A TRIANGLE

1. Mark threenon-collinear spotsA, B and Cinyour playground. Using lime powder
mark the pathsAB, BC and AC.

A Ask your friend to start from A and reach C, walking along one or
A more of these paths. She can, for example, walk first long AB and then
7 \ aong BC toreach C; or shecanwalk straight long AC . Shewill naturally

R prefer thedirect path AC. If shetakesthe other path (AB and then BC),
' C shewill havetowalk more. In other words,
AB+BC>AC 0]

Similarly, if onewereto start from B and goto A, he or shewill not taketheroute
BC and CA butwill prefer BA Thisisbecause

BC+CA>AB (i)
By asimilar argument, you find that
CA+AB>BC (iir)

These observations suggest that the sum of the lengths of any two sides of a
triangleisgreater than thethird side.

2. Collect fifteen small sticks (or strips) of different lengths, say, 6 cm, 7 cm, 8 cm,
9cm, ..., 20cm.
Take any three of these sticksand try to form atriangle. Repeat thisby choosing
different combinationsof threesticks.
Supposeyoufirst choosetwo sticksof length 6 cmand 12 cm. Your third stick hasto
be of length morethan 12—6 =6 cmand lessthan 12 + 6 = 18 cm. Try thisand find
out why itisso.
Toformatriangleyouwill need any three sticks such that the sum of thelengths of
any two of themwill alwaysbe greater than thelength of thethird stick.

Thisaso suggeststhat the sum of thelengths of any two sidesof atriangleisgreater
thanthethirdside.
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3. Draw any three triangles, say AABC, APQR and AXYZ in your notebook
(Fig6.22).
A R Z

P
0; (ii) (iii)
Fig 6.22

Useyour ruler tofind thelengths of their side and then tabulate your resultsasfollows:

Name of A Lengths of Sides IsthisTrue?
AABC AB AB -BC<CA (Yes/No)
+ >
BC BC- CA < AB (Yes/No)
+ >
CA CA-AB<BC (Yes/No)
+ >
A POR PQ PQ —QR<RP (Yes/No)
+ >
QrR_ QR- RP<PQ (Yes/No)
+ >
RP_ RP-PQ < QR (Yes/No)
+ >
AXYZ XY XY -YZ<ZX (Yes/No)
+ >
YZ YZ-ZX <XY (Yes/No)
+ >
ZX ZX -XY <YZ (Yes/No)
+ >

Thisaso strengthensour earlier guess. Therefore, we concludethat sum of thelengths
of any two sidesof atriangleisgreater than thelength of thethird side.

We also find that the difference between the length of any two sidesof atriangleis
smdler thanthelength of thethird side.
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ExampLE 3 Isthereatrianglewhosesideshavelengths 10.2cm, 5.8 cmand 4.5cm?

SoLuTioN  Supposesuchatriangleispossible. Thenthesum of thelengthsof any two
sideswould begreater than the length of thethird side. L et uscheck this.

Is4.5+5.8> 10.2? Yes
s5.8+10.2>4.5? Yes
1s10.2 +4.5>5.8? Yes

Therefore, thetriangleispossible.

ExamvpLE 4 Thelengthsof two sidesof atriangleare6 cmand 8 cm. Betweenwhich
two numberscanlength of thethird sdefal?

SovruTtioNn Weknow that the sum of two sides of atriangleisalwaysgreater than
thethird.

Therefore, one-third side hasto belessthan the sum of thetwo sides. Thethird sdeis
thuslessthan8+ 6=14cm.

Thesde cannot belessthan thedifference of thetwo sides. Thusthethird sidehasto
bemorethan8—-6=2cm.

Thelength of thethird side could be any length greater than 2 and lessthan 14 cm.

EXERCISE 6.4

1. Isitpossibleto haveatrianglewiththefollowing sides?

L]
r () 2cm,3cm,5¢cm (i) 3cm,6cm,7cm

r=r

\ L.-:Pq}- f} (i) 6cm,3cm,2cm R

. Takeany point Ointheinterior of atriangle PQR. Is
(i) OP+0Q >PQ?
i) OQ+OR>QR?
(i) OR+ OP>RP?
3. AMisamedian of atriangleABC.
IsAB+BC+ CA>2AM?

(Consider the sides of triangles
AABM and AAMC.) C

4. ABCD isaquadrilateral.
ISAB + BC+ CD + DA >AC+BD?
5. ABCDisquadrilaterd.ls
AB+BC+CD +DA<2(AC+BD)?

h
|!“
N
w
7
le)
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6. Thelengths of two sides of atriangle are 12 cm and 15 cm. Between what two
measures should thelength of thethird sdefall?

THINK, Discuss AND WRITE -
p

1. Isthesum of any two anglesof atriangleawaysgreater thanthethird angle? Mﬂb

6.8 RIGHT-ANGLED TRIANGLES AND PYTHAGORAS PROPERTY "\

oy
g@x’
Pythagoras, a Greek philosopher of sixth century f l:f?é .'I
B.C.issadtohavefoundavery important and ussful Sl
property of right-angledtrianglesgiveninthissection. A
The property ishence named after him. Infact, this
property was known to people of many other
countriestoo. Thelndian mathematician Baudhayan
hasalso given an equivalent formof thisproperty. B C
We now try to explain the Pythagoras property. Fig 6.23

Inaright angled triangle, the sideshave some
specia names. The side oppositeto theright angle
is called the hypotenuse; the other two sides are
known asthelegs of theright-angled triangle.

INAABC (Fig 6.23), theright-angleisat B. So,

ACisthehypotenuse. AB and BC arethelegsof
AABC.

Make eight identical copies of right angled
triangle of any size you prefer. For example, you
make aright-angled trianglewhose hypotenuseisa
unitslong and thelegsare of lengthsb unitsand ¢ c
units(Fig 6.24). Fig 6.24

Draw twoidentica squaresonasheet withsSdes
of lengthsb +c.

You areto placefour trianglesin one square and the remaining four trianglesinthe
other square, asshowninthefollowing diagram (Fig 6.25).

¢ b

Fig 6.25 Square B
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Thesquaresareidentical; theeight trianglesinserted area soidentical.

Hencethe uncovered area of square A = Uncovered areaof squareB.

i.e., Areaof inner square of squareA = Thetotd areaof two uncovered squaresinsquare B.
a=p*+c

ThisisPythagoras property. It may be stated asfollows:

Inaright-angledtriangle,
the square on the hypotenuse = sum of the squareson thelegs.

Pythagoras property isavery useful tool in mathematics. Itisformally proved asa
theoreminlater classes. You should be clear about itsmeaning.

It saysthat for any right-angled triangle, the area of the square on the hypotenuseis
equal to the sum of the areas of the squaresonthelegs.

Draw aright triangle, preferably on
a square sheet, construct squares on
its sides, compute the area of these
squares and verify the theorem
practically (Fig 6.26).

If you havearight-angled triangle,
the Pythagoras property holds. If the , a
Pythagoras property holds for some b b
triangle, will the triangle be right-
angled? (Such problemsare known as
converse problems). We will try to
answer this. Now, we will show that, c
if thereisatriangle such that sum of
the squareson two of itssidesisequal
to the square of the third side, it must Fig 6.26
bearight-angled triangle.

Do THis

Ly 1. Have cut-outs of squares with sides 4 cm,
-] 5cm, 6 cmlong. Arrangeto get atriangular
shape by placing the corners of the squares 6

f{ﬂ‘["-}ﬁ suitably as shown in the figure (Fig 6.27). 52 sl \¢
=
Sl S

Traceout thetriangleformed. Measure each

angleof thetriangle. You find that thereisno Z
rightangleat all. 42
Infact, inthiscaseeach anglewill beacute! Note
that 42+ 52 # 6%, 52+ 62 # 42 and 62 + 42 2 B2, Fig 6.27
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2. Repeat the above activity with squareswhose sides havelengths4 cm, 5cmand
7 cm. You get an obtuseangled triangle! Notethat

42 + 52 £ 7? etc.

Thisshowsthat Pythagoras property holdsif and only if thetriangleisright-angled.
Henceweget thisfact:

If the Pythagorasproperty holds, thetriangle must beright-angled.

ExavpLE 5 Determinewhether thetrianglewhoselengthsof sidesare 3cm, 4 cm,
5cmisaright-angledtriangle.

SOLUTION F=3x3=9;4=4x4=16,5=5x5=25
Wefind 3% + 42 =52,
Therefore, thetriangleisright-angled.

Note: Inany right-angled triangle, the hypotenuse happensto bethelongest side. Inthis
example, thesidewithlength 5 cmisthe hypotenuse.

ExampPLE 6 A ABC isright-angled at C. If a

AC=5cmand BC =12 cmfind 5 om ?

thelength of AB.

. . , C B
SoruTtioN A roughfigurewill helpus(Fig6.28). 12 em
By Pythagorasproperty, Fig 6.28
AB2=AC?+ BC?
=52+ 122 =25+ 144 =169 = 13
or AB?=13% So, AB=13
or thelengthof AB is13cm.
Note: Toidentify perfect squares, you may use primefactorisation technique.
TryY THESE
Find theunknown length xinthefollowingfigures(Fig 6.29):
15 cm

8 cm

8
(1) (i)
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24 37 37 x
12 3
7 12 cm 5cm
* < x >
(iv) (v) (vi)
Fig 6.29

EXERCISE 6.5

1. PQRisatrianglerightangledat P.If PQ=10cm
and PR =24 cm, find QR.

2. ABCisatrianglerightangledat C.If AB=25cm
andAC=7cm,find BC.

3. A 15mlongladder reached awindow 12 mhigh
fromtheground on placingit against awall at a
distance a. Find the distance of the foot of the
ladder fromthewall.

4. Which of thefollowing can bethesidesof aright a
triangle?

() 25cm,6.5cm, 6¢cm.
@) 2cm, 2cm, 5cm.
@) 1.5cm, 2cm, 2.5cm.
Inthecase of right-angled triangles, identify the
right angles.

5. Atreeisbrokenat aheight of 5mfromtheground
and itstop touches the ground at a distance of
12 mfromthe base of thetree. Find the original
height of thetree.

6. Angles Q and R of a APQR are 25° and 65°.
Writewhich of thefollowingistrue:

() PQ?+QR? =RP
i 2 - 2
(i) PQ*+RP=0QR 250 65°
(i) RP?+ QR? = PQ? Q R
7. Findthe perimeter of therectanglewhoselengthis40 cmand adiagonal is41cm.
8. Thediagonalsof arhombusmeasure 16 cmand 30 cm. Find itsperimeter.

15m 12m
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THINK, Discuss AND WRITE

Whichisthelongest sdeinthetriangle PQR right angled at P?
Whichisthelongest sideinthetriangleABCright angled at B?
Whichisthelongest sdeof aright triangle?

“The diagonal of arectangle produce by itself the same area as produced by its | £
length and breadth”— Thisis Baudhayan Theorem. Compareit with the Pythagoras ="’

property.
Do THis

Enrichment activity

A w DN e

Therearemany proofsfor Pythagorastheorem, using ‘ dissection’ and ‘ rearrangement’
procedure. Try to collect afew of them and draw chartsexplaining them.

WHAT HAVE WE DiIscUSSED?
1. Thesix elementsof atriangleareitsthreeanglesand thethreesides.

2. Thelinesegment joining avertex of atriangleto themid point of itsoppositesideis
caledamedian of thetriangle. A trianglehas3 medians.

3. Theperpendicular line segment from avertex of atriangleto itsoppositesideis
caledanaltitudeof thetriangle. A trianglehas3 altitudes.

4. Anexterior angleof atriangleisformed when aside of atriangleisproduced. At
each vertex, you havetwo waysof forming an exterior angle.

5. A property of exterior angles:
The measure of any exterior angle of atriangleisequa to thesum of the measuresof
itsinterior oppositeangles.

6. Theanglesum property of atriangle:
Thetotal measure of thethree anglesof atriangleis180°.

7. Atriangleissaidtobeequilateral if each oneof itssideshasthe samelength.
Inanequilateral triangle, each angle hasmeasure 60°.

8. Atriangleissaidtobeisoscelesif atleast any two of itssidesare of samelength.

Thenon-equal side of anisoscelestriangleiscalleditsbase; the base angles of an
isosce estriangle have equa measure.

9. Property of thelengthsof sidesof atriangle:

Thesum of thelengthsof any two sidesof atriangleisgreater than thelength of the
thirdside.

Thedifference between thelengthsof any two sidesissmaller than thelength of the
thirdside.
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Thisproperty isuseful toknow if itispossibleto draw atrianglewhen thelengths of
thethree sidesare known.

10. Inarightangledtriangle, thesideoppostetotheright angleiscalled thehypotenuse
and the other two sidesare called itslegs.

11. PythagorasProperty:
Inaright-angledtriangle,
the square on the hypotenuse = the sum of the squaresonitslegs.

If atriangleisnot right angled this property doesnot hold good. Thisproperty is
useful to decidewhether agiventriangleisright angled or not.




