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LU 8.14 Is your polygon the same as mine?

qerclt 3nfor arst seysIDdl vwarRdla 318 oIr?

Introduction

aNDAT

Have you ever wondered how you would describe a triangle that is in your mind to somebody over the
phone? What do you really say? Do you mention the sides or the angles? And would that person get the
exact same figure that you had in mind? Moreover, how can you do this by giving minimum information?
Today we will try to answer these questions by investigating some examples, making observations, and
verifying or refuting these observations.

e8! vaaren wrchioft wlola? sleTdrell dercal Foildiel Biplva quiel @A ®2ict, Ardr f[daR dedt dell 318 DI? JFdl DRI ABIIel? st
SISigE .l Aisliel bl Dlolisgel Aivlict? I qercan Foered Sioft srpd an8, swIct aeft snpddt i cacbt wrdcr o1? aBuR, wefiamddt
A&l Alolol 8 Il DA DB IADAI? MG MUV AT Ad Usslict 372 DIl 3c182ul lielol, oIS wwol 3nfvr i forlsml usdIgol
fdbar ~Iicl [oRIDUT Dol UIBUIR MEI.

Materials: Blank sheets, pencils, erasers, Geometry boxes (Geometry compass, set-squares, protractor, and scale),
scissors.

AlfdcA: DI DoIG, UfeAct!, AIsIqR, DUt Udt (3fdrdt DurRt, s[uer (Astplodrdl), Dloldud MUl AlSUgD), DAL

Task 1: Drawing your triangle

@l 1: qarcn sirasian Bralvl oreol
Q1. Draw a triangle of your choice on the given blank sheet of paper. Measure the sides and the angles of the
triangle, and label the vertices of the triangle.

%1 1: qesicll fécicar il dpIsIdR qercal astal Brolur orel. Biolvirdt cidl snfor wlot Als aifor Bralvimcanr forRifigon
oI ZII.

Q2. Now see the triangles drawn by your friends. Do you see anything interesting? What is it?

Us6l 2: 311, qorcl BroaiBifioll dIecicl Brplvr ursl. I qealcil eIl dotd f&Ict a1? d ORI 318?

Keep the paper on which you drew your triangle safely aside; we will be coming back to this triangle later in the
activity.

198l S DPIGIAR Bl DIGeIcl 318, Al PBIG oflc Sl 3dl; oIl Al PeildsS JUVT Yosl AVIR SMEI.
Task 2: Constructing a triangle when only one measure is given

Pl 2: BTb UPD AU [l 3RIAT BrpIvIKil el B2ul

Task 2a: Constructing a triangle when only one side is given

@il 2 31: Wb v a1 el srar Brolvirdt w6 wur
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Draw a triangle on the given paper, such that one of its sides is 6 cm. Label the vertices of your triangle. Now
study the triangle drawn by others.

f&clcar o= ®PIGIAR Th 3R Brolvl ®lel, SArcal eal disidl cidt 6 st 8. Brolumcn ORI o oiid 2. 3iel, sazioft
DIGcicl BV 8111 3.

Q1. Is your triangle the same as others?

ueel 1: qedl dIscicn Brolur 3nfor saRiofl wiaclcl Hralur A7 38d dI?

Q2. How did you compare these two triangles?

ueel 2: qedl a1 glel Bropvrict qetolr woft docfl?

Q3. You and your friend, both were told that one side of the triangle is 6 cm. Did you both get exactly the same
triangles? Why?

usel 3: sl 3ol ol BpEbiivl, Slaieldl 3R Bl PIeRIcT ABKCT 8k, SA v al, 6 9l 318, Godl Placiel Brolur
TDHARAI 30 DI? DI?

Task 2b: Constructing a triangle when only one angle is given

@il 2 §: Wb TP Dl et sRaar Brovlvindt a6 wvl

Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle. Now study the
triangle drawn by others.

f&clcar o1 ®RIGIAR Bd 311 Bl DIel, SArcl Bl dlold AU 55° 318, Bidluircar ORI Golr oiid 2. 3idl Saiofl wIeeict
Braplur urar.

Q1. Is your triangle the same as others?

usel 1: g#8l DIaelell BIolvl 3ftl saRioll dIseicl Braplvl ARAI A PI?

Q2. How did you compare these two triangles?

%6l 2: #dl Al Glol Propluniaed woft qetoll defl?

Q3. You and your friend, both were given one angle of 55°. Did you both get exactly the same triangles? Why?

Usel 3: q#dl 3nfvr qeral ftdbsiiur, Aol 3R1 U Brplvl BIGRICH AlfSIAet I, Sl B B il 55° 3I18. q¢al Gleioll dlaclcl
POl UhARAIA S DI? DI?

Task 3: Constructing a triangle when two measures are given

el 3: <ol A el sR1ar Broplvirdl F<6l w2ul
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Make three groups among yourselves. If possible, form your group with your classmates who are sitting close to
you. Let us call these groups A, B and C.

SIUIURAIA cffol 3Ic SoldI. 9IqRl 3RICT 1, SI I JIISIAISICI SRIAI, ol (Tl SICK &I AT dlcioll A, B 3mfor C aroft olid zm.
Group A: Draw a triangle whose sides are 7 cm and 5 cm. Label the vertices of your triangle.

alc A 311 Brapiur olel e arsy, 7 3eft. sufor 5 3eft. snad. Braviren fORMgon o e

Group B: Draw a triangle whose one side is 6 cm and one angle is 55°. Label the vertices of your triangle.
aic B: sr11 Broplvr el Sardt e arsy, 6 el 3t e dlet 55° 3118, Bidlvicanr f9rRifsigol oird 1.

Group C: Draw a triangle whose two angles are 50° and 75°. Label the vertices of your triangle

a1e C: 3R BVl DI6T SArcAl Glol Mlelicd! A 50 ° 31f0r 75° 3nsd. Broplunean 9Rifdgotr oird .

Now study the triangle drawn by your group members.

3IIF, {JITcl SICKlel Seioft Iacical BIPIVIT 9RIRT D3I

Q1. Are all triangles in your group the same?

%6l 1: qaIcRl sleldlel Ada BrapIvr AR 318 DI?

Q2. How did you compare these two triangles?

Usel 2: AT lodl PIoplvlisted] detoll qsal oft defl?

Task 4: Constructing a triangle when three measures are given

ot 4: diol Ad fecfl srrar Brovlvrdl a6 w2l

Group Al: Draw a triangle XYZ such that XY =4 cm, YZ=6 cm, and XZ =7 cm.

3¢ Al: Brootor XYZ 311 16l & XY = 4 236it., YZ = 6 36t sufor XZ = 7 it

Group A2: Draw a triangle ABC such that, AB=5cm, BC =6 cm, and £ ACB =45°,
a1c A2: Brootur ABC 3Rt @rel &t AB = 5 3., BC = 6 29t suftt £ ACB = 45°.

Group B1: Draw a triangle 1JK such that £ 1JK = 40°, £ JKI = 65°, and £ IKJ = 75°.
src B1: Broiur 1JK sri oorer &1 £ 1JK = 40° £ JKI = 65°, safor £ IKJ = 75°.

Group B2: Draw a triangle STU such that £ UST =50°, ST =3 cm, and £ STU = 65°.
s B2: Brooior STU s @otet &t £ UST = 50°, ST = 3 36, sufer £ STU = 65°.

Group C1: Draw a triangle EFG such that EF =7 cm, FG =9 cm, and £ GEF = 90°.
s C1: Broolut EFG sria1 @orel &t EF = 7 36ft., FG = 9 st snfdt £ GEF = 90°.

Group C2: Draw a triangle PQR such that PQ =5 cm, £ PQR =50°, and QR =4 cm.
s C2: Broviur PQR 3r1 o1al i PQ = 5 3., £ PQR = 50°, 3nftr QR = 4 3iut.
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Now study the triangle drawn by your group members.
SIICI, (ol SIcTicl $Rioft Plcclcul BIpIvidI 391 d3I.

Q1. Are all triangles in your group the same?

%6l 1: IR SICTd Plaelc] Adad BIplvl ARAA 311dd PI?

Q2. How did you compare these two triangles?

%6l 2: (1#8l a1 Gl Praplunicdt detorr woft docft?

Task 5: Minimum conditions for the construction of a unique triangle
ol 3: epda Brolvirdl Faell BuArRISt fovaret rét

Q1. If you want others to construct exactly the same triangle like the one you drew in Task 1, what minimum
information will you have to provide?

wsel 1: @l 1 716 qoet St Biplvl ®laell 3118, 3PIct i Bralul saRioll dlaldl, 3R (eslell dicd 3RIcl, (R DIuldt wafiamddt
el qesten endt cmelcr?

Q2. Are there other sets of minimum information that could be provided to construct the exact same triangle? Try
and mention all such different sets of information that would work.

Ul 2: 3d8d BIDIvl DIGWRIRIS! fcbdrol Dlurd! anfaedt Sar Aser? i et a3e, sioft Ad afadl Ieciza wuAr WRice! B2

Task 6: Constructing a quadrilateral
il 6: ADIGIRI FIoll B20T

Qla. Now that you all know how to make a congruent triangle, let us figure out how to make a congruent
quadrilateral. So if the minimum conditions for making a congruent triangle are three, what should be enough for
a quadrilateral?

%l 1 31 3IIl JF8Icl BpdU BIDIUl B DGR, I Al SIlcl 38, Al R, Bb»U didlol DA DIGAN o U AL SR ThIU
Prooivl srewAIct wla et dier a1t amia sridic, a3 vaoru didla dIeueIRIS! fasdt st ammidia?

Q1b. Now, given that all the sides of a quadrilateral are 3 cm, think about all the different quadrilaterals that you
can draw. Draw the figures on the given blank sheet.
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el 1 d. 3111, fecican diolotrean A arsidt ciidt 3 eft. sRict, a2 qedl dsideion umrRad fdodl didlol wIg oI, A fdarR w3
fcIcen BI=N PPIGIR SID Il DIl

Q2. Did you or your friend get different quadrilaterals for Q1b?
usel 2. U6l 1 @ a1, qealell fcbar dqerean [riBofion derdeia diclel f#mrel ®I?

Q3. So if all four sides are given, is it always possible to get different quadrilaterals? How do you know?

%6l 3. SR Ppaw AR 5L fecicn sridler, a2 qearell dsrdsia dldlol fmul olgefia oraer 38 dI? qarcar a3 cIgild 3iIcl?

Q4. Imagine that you have to write to your friend about a quadrilateral. Now think of the minimum information
that you can send him/her, such that he/she gets the exact same quadrilateral as the one you had in your mind.
What information will you send?

usel 4. 319ll Deuelt B2A DI qealell TAMEN DI SARIGT POARK 318, 3l (I Holld Sl didlel 33, 3PIST AR didlel
qorcal Bpbiiviiol wrerar Aridt qedt weftawmeft wurdt sufddt uroarer, arar fdar st

Check whether what you suggested as the minimum information really works. Try drawing different
quadrilaterals for the information you said you would give your friend in the question above.

as8l Jaacicll waftamdsdl middl IR D1 DA DI, 8 AURIL el U, o8l dercn Brmbiiviien sft sufdd Sume s, cna

SMEIRIA JoIdeIoy ldblol DIGUII URIcol db2I.

Q5. Think about why this set of information will lead to congruent or non-congruent quadrilaterals.

%61 5. qorcal Afadieged epeu fbal emsu-oRicicl didlel Pl Bodiet, Arar far 3.

Q6. List the conditions that worked for constructing a unique quadrilateral.

%1 6. BpAd didlol DIGUIRIIGH 3wRieft aadle, stom st =t war.

Task 7: Some special triangles and quadrilaterals

@l 7: D18l 1A Brovivr 3for diclor

We have found out the minimum information needed to draw congruent triangles and congruent quadrilaterals,
but let us look at some special triangles and quadrilaterals and find out the minimum information we need to
construct these.

epU Brplul 3fir ebeu didlel BIGUIRICT DIl defiamddt anfadt sraeam srid, @ smuur ufdel. U3 3 UVl DIl Rt
Braplur 31 lblel UIg 30T Al IT6 DURARAIST DIvIl Diamdt M3l Maerd 3RId, o ug.

Q1. Which minimum conditions do you need to construct congruent equilateral triangles?

U6l 1. e AAsSl Bioplvl dlevarist qesicl dlvicar dmdiamet sifldl sst sria?
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Q2. Which minimum conditions do you need to construct congruent squares?

U6l 2. RDU A DIGURIRIIST (qealctl doflamddt olvrdl snfadt cister?

Q3. Which minimum conditions do you need to construct congruent rectangles?

%61 3. BDFU 3MRIA DIGUARAIST (eatell Ddicamedt wlurdl snfadt cimsier?

Q4. Which minimum conditions do you need to construct congruent rhombuses?

%61 4. TbU didlol DIGUARIST (ealctl daftameaft durdt sufacdt cmsier?

Q5. Which minimum conditions do you need to construct congruent parallelograms?

Ul 5. BpdU ARSI dicblol DIGUARIS! (salcll Daflamett dlurdt sufddl emsrer?

Q6. Which minimum conditions do you need to construct congruent trapeziums?

%61 6. BDHHU AeIcid diclol DIGUIRIC] eslcll Daficamatt plurdl sfadt emsrer?

Task 8: Constructing a pentagon
el 8: UTDIel DIV

Q1. Now that you all know what conditions give constructions of congruent triangles or congruent quadrilaterals,
let us figure out how to construct congruent pentagons. So, if the minimum conditions for making congruent
triangles are three, and that for congruent quadrilaterals are five, what do you think is the number of minimum
conditions needed to construct congruent pentagons?

o6l 1. 31l UBIcl BdeU Breplvr fdbar eab»u dldlol DIV IcHolAR DIGAI Adl, & STl 38, Tl (12, Il Yddlol DIG
?II. S UbHU BIplvl DIeueIRIST dfiaamsdt st e dier sRIcT 3t vbeu didlel DPIGRIRIST daidamsdt sictdl J=n ura
3RIcl, (R DAY Uddblol PIGUARIST dafiaaatt sicidt e foddt sR¥et, 3R qesien ared?

Q2. Imagine that you have to write to your friend about a pentagon. Now think of the minimum information that
you can send him/her, such that he/she gets the exact same pentagon as the one you had in your mind. What
information you will send?

usel 2. 3reft wetoll @2 b1 BrEiBuiiol Gadlolerad bR 3M18. I FHolld Sl Uddlol 318 3PISH (A Uddblol ioll DIGAl
A1, ARMST J#ét DIurplvidt safadl ursarer?
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Check whether what you suggested as the minimum information really works. Try drawing different pentagons
for the information you said you would give your friend in the question above.

qsdl Jaacielt il urasid Iwisll usd @I, d durRIL. adlel U%id qeal Sft afdedl ABNIR 38ld, RIaR men¥d dodsid Udadlol
PDIGUINR WRIco] D3I

Q3. Think about why this set of information will lead to congruent or non-congruent pentagons.

ool 3. Al AMBAIRIR edu fdbal U oRicicl Uddlol I (RIR 813 DK, AR f[AdR DI

Q4. List the conditions that worked for making a unique pentagon.

U%51 4. U@Id Uddlol BIGURIRIGI DIVIBIVIR 3T leIdlet, Il 21t o3I

Task 9: Finding the number of conditions to construct a congruent polygon
il 9: TDHIU TEHUSIDl DIGUARIIST cleIvIen éldl fbarol iz oneror

Now that you know the minimum conditions needed for constructing congruent triangles, congruent
quadrilaterals and congruent pentagons, let us explore how many conditions are needed for constructing
congruent hexagons, or congruent heptagons.

SIII ([FBIcT BDFU BIeplvl, BbU didlol 3Vl Bdh»U Uddlol PIGUARIS A9AD 3RIcicl 3icTdl IR Al sirefl 3118. aell 1,
3IIAT BT UTDIol 30T Bh:U AdDIol PIGRIRIIS! et 31t CIPIAN, o Urg 1.

Make some guesses, and make constructions on the given sheets of paper. Record your guesses in table 1
below.

I8! 3(GTSI DA UL fSCIcIT DPRIGIAR Ioll DA JATAT GTSIEd dwpl 1 A& il ferar.

e ofides i Name of the polygon | MAmTLID condiions requirsd for
sgarsticpeiicict arsit TEYSIPAR ora %W%mww& ClICRIL

3 Triangle Braptor 3

4 Quadrilateral di®er

5 Pentagon damiat

6 Hexagon wecwler

7 Heptagon moier

8 Octagon smcolet

Table 1 Minimum conditions required for constructing a congruent polygon

el 1 DU IBYGIDrl DIGURARIIS] el dotdmddt arct
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Proving our Conjectures

3ucl foldAtol B w30l

Let us find out how we can prove which guesses are right and which ones are wrong.
T, 3IUCT DIV 3ofdIel SRIER 3B 30T DIVI DI M, o vl Big Bk 9fbel Pl  Ulg AL
Draw a quadrilateral.

TP didlol DIal.

Draw a diagonal inside the quadrilateral so that it splits into two triangles. See Figure 1.
I dIPlolld 3R Bb DUl DIeT Dt didloird Slel BrapIur doiddict. st 1 ursr.

(Here we have drawn two different types of quadrilaterals).

(3A9Y, 3MUUI Glol APIASTaRIT YDA UIblel PIGel 3e).

Figure 1 Triangulation of quadrilaterals
3l ¢z diplolid Proptufiarur

We see that every quadrilateral can be split into two triangles in this way. We know that for constructing a unique
triangle we need three minimum conditions.

3muul uifgcl &1, uis didlol A UBI Glal DI fdsierdr Adl. sMucelc 3Gxdlal Adld 38 &l vda 3= Brplur
DIGURIIG 3IMUCTCT dbdttadmstt diol 3¢t SMa9Ad 3RIA.

So in this case, to construct the first triangle we needed three minimum conditions. For the next triangle, we
need three more, but as one side is common, we need only two other conditions to construct a triangle
congruent to the second triangle. These can be, for example, 1) a side and 2) the angle that this side makes with
the diagonal of the quadrilateral. Or alternatively, one can also give two angles.

Fguol ufgell Hrplvr wIeuRIRkISH suceienr diol 3t saead 3ad. Yocar Hiovmid! smucarct sisfol diol 31t cmerdlcr. u2g
Al U dIS] AMISD 3RIclol GA=II BIIuIdr Rbu HIblvl BIGUIRT SMUCIIC BTh Glol SR 3i¢t cbIdlct. ar 3ict #8urat 1)
P SIISL 310 Z)HTEI'I\_rj?fdlqnouwl putioft detetl Plot. fobar a1 rivast, vl DIVKIEL Glol Dlol 3 rdel.

Another way of thinking about this is, once we fix the first triangle, three vertices of the quadrilateral are fixed. So
to fix the remaining vertex, two conditions (as in the examples above) are sufficient. Hence these five conditions
are the minimum pieces of information needed to construct a quadrilateral.
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A 38l fdar wdr Asel, dl F8USl wabel MUl ufgen Braoiur Bifa den d cr didleird diol ORI B1fda Siard. savrel
32cien f9RAfeg forfia wvardl, el 3ict (adlcl 318 AifSIACAMIFAI0Y) Y9I 3N, F8UIol Al fobatrel ura 3ict waaren diclotrdt
6l DUARMIST 91T SRACIA.

This also reconfirms our understanding of the minimum conditions needed to construct a unique quadrilateral.

#8UIol diclolIcl IAOIAISH CIBIVIIT baficamatt sicfagerar siuet sioldlol sRIER Gl

What will happen if we do the same for a pentagon?

34T Bla Ugd UddlolRIc! arueclt a2 orI alSa?

Let us draw a pentagon and see how many triangles the pentagon can be split into by drawing a minimum
number of diagonals. We see from figure 2 that by drawing two diagonals, the pentagon can be split into three
triangles.

el UD Udolel DI 30T 81 Ucplol Pdfid paft vl Digol foedl Braplune fsterar Aset, ad urg. 3l 2 UIsl. Al 3MIdldol cIsiled
A$cT bl 2 Dol BIGA 3RIAL, Uadblol 3 Braplvid fAsterdr .

For the first triangle we need three conditions, for the second triangle we need another three, but then one side
overlaps so we need only two. Similarly, for the third triangle, we need two more conditions.

ufgcan Bravmirdt simucaret dior sict csIdlct, g Bralumidt smucarct sifol diot 3ict ceIdlct, U3q Ud o] AFASD SRICATo!
SIUCRIICTl Wb Glol 3¢t eleIdlel. Ard = BIpIVIRIIST siucIlell 3rS[6l ol 3¢t elBIdlet.

Figure 2 Triangulation of pentagon

3l 2 damlord Bratufiasor

So, you can see that whenever you add a triangle, you add two conditions. So, the minimum conditions
necessary for constructing a unique pentagon are seven (3 + 2 + 2).

ST, oIl clglld 3icl 3Rl bl UAd dabl 3uvl e Bradlur Siisdl, dosl Glol 3¢t A, F8Ulel Bdbdd 3RIl Uddlol
DIGUIRAIST DHlADe! AT (3 + 2 + 2) 31t ragd 3rRiddled.

Let us try to figure this out for hexagons, heptagons, and octagons.
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eIl A2 3l Ycdlol, DIl AT 3ecDlol ARRIIS! fdbarel It fopedl eerdle, o urs.

Figure 3 Triangulate the hexagon

Figure 3 ucoloird Bropivfiamur a2t

1. How many triangles can a hexagon be split into? (Remember that the number of diagonals drawn must be a
minimum.)

1. varct vl faodl Braplvria fdsterar ASe1? (cTelia Sdl, BIGcicR Dulit I daflamdl SRR &di)

2. What is the minimum number of conditions needed to construct unique hexagons? Why?
2. UDdd 3Rl HcdIol DIGURIRIS! fdbare fbdl ot smagersd spra? 12

3. How many triangles can a heptagon be split into? Why?

3. wreI Jgdlal et Brapvna fAsmerar 313 gbal? o1?

Figure 4 Triangulate the heptagon
Figure 4 JaDlolk Bovfiour w1

4. What is the minimum number of conditions needed to construct unique heptagon? Why?

4. UId 3RII AYDIol DIGUARIIST fobdtrer fobedt 3¢t ma9d SRIANT? ®I?
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Figure 3 Triangulate the octagon

3pdl 3 srecdlolrd Broplvfiasaur war

5. How many triangles can an octagon be split into? Why?

5. B 3i5cdlol fobedt Broptuiia fasier 3% oradl? or?

6. What is the minimum number of conditions needed to construct congruent octagon? Why?

6. BDHHY 36cDIol DPIGURIRIS el fbedt 31t a9 RIAIA? bI?
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