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Is your polygon the same as mine?

AT ST ATSH ISP UhAREIS TR B2

Introduction

Mg

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.

T UErE G BIFaR ISl JAT AR BT quie & BR16, I faaR HEl Bl e BI?
J! BIY AR ? TRl IS{dscs WS DI DIidees AN ? JMOT JHeal AL Si31 ATl 3178, el T2l
3Tl T R BTG BI1? ATIUR, BHITDH! AT T B el B ba 2Teball ? JATST JATI0T T Fd J7l I

BIE! I&TERYI 3N, R0 e a71for <t fFleror ysdre fovdT i fARTHRUT e UTEUIR SMTE .

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

AIE: DR BTG, U1, WIS, UM YS! (YRR Hurd, JudT (FHGIFAT), BITATIS AT JISUET),
BT

Task 1: Drawing your triangle

Helt 1: T ST D101 BrEvl

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.

U3 1: JFRTAT fQosedT BT HRIGTIR JHT TSl eI drel. repiumel Sidl sffor 1 /s Aoy

FreptomreaT RRIfGSAT =1 =,

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

2 2: 3T, AT A Sracses Fepivr uTel. QT Jrele] HIal dies fades B17? I B 318 ?

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

I ST BRIGTER B0 BIEs] ATe, Al BTG A1 ST SdT; R AT Peildhs AN T YUIR B

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

el 2: Bl Tep A9 foros 3raaT Brapiom=it 391 weol
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Task 2a: Constructing a triangle when only one side is given
el 2 37: e U q1o, ot 3t Freplom=it T avon

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.

faosedl BT BITETER Ueh T DI BIal, ST TebT dTol eidl 6 WAl 312, Brepomear RRifdg =rd =m.

T, AR BTG osedT FBIuTET 1T B,

Q1. Is your triangle the same as others?

T2 1: ] DI AT DIV 0T SARIT BISches T ARET 3MMed BHI?

Q2. How did you compare these two triangles?

T3 2: 1 AT G FepTuriel 31 B3l bl ?

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?

T2 3: Rl SN0 g AT, STEiFTE] 3T 0T BIerIsT Wikl B, STl U a19] 6 W41, 3178, Jrel

BTG5 PN UThARYT ATed HhI? BI7?7

Task 2b: Constructing a triangle when only one angle is given
Pl 2 9: B U DI faa1 e Frapiomm=h <=1 w1

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

ey I=IT BITGTAR Ueh T DI HIeT, ST Uehl BIT HIY 55° 3MT2. Frepromeat RRIGEAT A1d . 3

SR BIGS ST FHDI0T UTRT.

Q1. Is your triangle the same as others?

T3 1: TRl BIGS AT IhI0T MM FARIT BIScses FIhIvT ARET M 172

Q2. How did you compare these two triangles?

T3 2: el AT QI FABITHE] B3l JH3T Bhodl 2

Q3. You and your friend, both were given one angle of 55°. Did you both get exactly the same triangles? Why?
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3 3: Jrel M1 A RIEH=T0T, AT 31T o Y107 BIeTaa] HiRdes! BidT, ST FIBIvET U dI 55° 3172,
T STEi BIEeses MBIV YhARE 31Ed Bl? B2

Task 3: Constructing a triangle when two measures are given

it 3: I ATY fIST srran Hrepromh == w0

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.

JMYTIATT T 7Te g1, IR IS ax, o JHAT SMTSETSAT T, T JHAT TSI &A1, AT TSI A, B 3o
C 312 A7d =T

Group A: Draw a triangle whose sides are 7 cm and 5 cm. Label the vertices of your triangle.

T A: 3T FPI0T BT ST 15 7 HH1. M1 5 13, 3. Frapromean BRI A77d =

Group B: Draw a triangle whose one side is 6 cm and one angle is 55°. Label the vertices of your triangle.

71T B: 3T 10T BTaT ST Ueh 1] 6 11, AT b i 55° 3ATe. FHrepromreat BRIfAT A =,

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

1S C: 371 FIepT0T BTG ST &I bl #1U 50° JATOT 75° 3fre. Frepromen RRifdgHr = =.

Now study the triangle drawn by your group members.

ST, AT ICTT SaRiH! Dhldesed] HbIuIT IR .

Q1. Are all triangles in your group the same?

U3 1: JAT T Gad [HehIv] R 3T H17

Q2. How did you compare these two triangles?

U3 2: AT GIve! (AhIUHed Joi Il Jwel B2l bl ?

Task 4: Constructing a triangle when three measures are given
Pelt 4: W ATY f&S) SRaa Brepiomdt o1 Ho1

Group Al: Draw a triangle XYZ such that XY =4 cm, YZ=6 cm, and XZ =7 cm.
T A1: BTV XYZ 3T BT DI XY =4 FHI., YZ = 6 HHI., 0T XZ = 7 |,

Group A2: Draw a triangle ABC such that, AB=5cm, BC =6 cm, and £ ACB =45°,
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T A2: FI®IUT ABC 31T T@T F AB = 5 11, BC = 6 H¥I., MMM ~ ACB = 45°.
Group B1: Draw a triangle 1JK such that £ 1JK = 40°, £ JKI = 65°, and £ IKJ = 75°.
€ B1: FYI0T 1JK 3T BIST BT/ IUK = 40° £ JKI = 65°, 3T £ IKJ = 75°.

Group B2: Draw a triangle STU such that £ UST =50°, ST =3 cm, and £ STU = 65°.
TTe B2: FIPI0T STU 3T 1T BT £ UST =50°, ST = 3 |HI. 37101 £ STU = 65°.
Group C1: Draw a triangle EFG such that EF =7 cm, FG =9 cm, and £ GEF = 90°.
e C1: FIPIVT EFG 311 1T & EF = 7 WA, FG = 9 |1, MM « GEF =90°.
Group C2: Draw a triangle PQR such that PQ =5 cm, £ PQR =50°, and QR =4 cm.
e C2: BT PQR T HTET B PQ = 5 HHI., / PQR = 50°, 3MMOT QR = 4 |HI.

Now study the triangle drawn by your group members.

ST, AT ICTT SaRiH dhlScsed] HbIuT SR 1.

Q1. Are all triangles in your group the same?

AR 1: JHATICIA dlecicd Tdd P ARET 3R d B17?

Q2. How did you compare these two triangles?

2 2: IRl AT S Feploriel g3l dhall hedl ?

Task 5: Minimum conditions for the construction of a unique triangle
it 5: THH BV 91 HRUATATS! fhoT 31t

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?

T3 1: il 1 AL JFRl Sl DIV BISAHT 3118, 3G T FHhI0T ari+1 Brerdl, A TS dIed A, X
DIl BHITHHT ARl JHRTAT Tl ST ?

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.
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U3 2: GIgd B0 BISUATATS! [HHTT BIVRIT AT ST IS ? IEEd HHTE! 363, N3N | Alfed Sgd

RO U P

Task 6: Constructing a quadrilateral
el 6: FIBHTH T BT

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?

T3 1 31, AT JBI31 Uhay bl B BTG, O A1 3Me) ATe. T AR, Th¥ay Al HY BIedd d Uig
T, SR Thay I BIeuIarc! BHIT BT diF 1] ST 3RIdIe, dR Udh<ayd Alhid HhIeudrare! feedt 1T
ST ?

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.

T2 1 9. AT, e diepHrear | aredl Sl 3 W4l o, IR gl dIdiTed] YhRd el bl Blg
e, T e 1. fEosedn BT BRIGTER IT ATHT BIe].

Q2. Did you or your friend get different quadrilaterals for Q1b?

T2 2. U3 1 9 Hel, JrTes] fohar e fasra 3ot derdres <ilep! ffesres o172

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

T2 3. SR ha® aR d19 [Go5edl e, d) Jrala] didies dldl M0l era A9 Mg B2 JHel H
T 3703 ?

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?

T2 4. 3RAT BT BRI B JFRTST TETEN ADIETEd ST HdrId 3ATe. AT JAZIT F1d Sl ADI 3T,
ST AT eI e A0 Drardl YTATS! Rl HHITHH! DIV ATl Uraares, AT faem Hrl.
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Check whether what you suggested as the minimum information really works. Try drawing different
guadrilaterals for the information you said you would give your friend in the question above.

TR GAaoe! BHIAHH! Alled] WRIRERD B B Bl, T UM 9IS J341d, ol Al HFHA0IeST i
AT IUTR SATET, TR SR IS A BIUITIT YT Dl

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

3 5. AT Hifedigos by fhdl Uebau--¥Aeses eIl bl Hcociies, Tl fa=R .

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

U3 6. UhHJ TlbI BIGUATITS I SUIRT ST, 3130 TSl AT B,

Task 7: Some special triangles and quadrilaterals
el 7: TET @I Frepior 37T S

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.

Uy 0T MM Yhvad TIhIT BIGUIARITST DIV HHIARH! ATl Ta3AD AT, o JMMI0T TfEes. IR 3Mal
3ITYOT BTET W 10T AT FIhI UTg ST i 2T HRUITATST DIV HHITRH! ATl ATG3D 3,

urg.

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

T3 1. ThRay FHYST FAbI0T BIeuIrTS] JRTesT DIl HHITHH! ST TR 319d ?

Q2. Which minimum conditions do you need to construct congruent squares?

U3 2. Uhed AR BIGUITATS! TFBT5] HHIAHHT DO AT BN 2

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

I3 3. Uh<ad 3T PIGUYTATS] RT3 BHIcTeh | DIl ATl BTIIe3 ?
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Q4. Which minimum conditions do you need to construct congruent rhombuses?

Y3 4. Uy TlehI- BIGUARITS] JreTes] DHITHH DIV ATSH ST ?

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

U3 5. Uh<d FHIARYST AIDIT BIGUITATS 1051 HHITHH! DIOTT ATl BN 2

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

U3 6. ThaU FHHd TIhI BIGUATATST JHBTHT HHITDH! DIV ATEd BT ?

Task 8: Constructing a pentagon
Hell 8: TABIA HIGUI

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?

T3+ 1. 31T JFRTST Yhway DI fhdl Tasad Fihie HIvDIve TR Hledl Udl, T FHIeh 3. I o,
3T YEhIE PG AT SR UHaU [HBIV BISUARIST BHIAHH! Acidl Al dIF A MM Yhway A1l
HIGUITATS! HHITRH! TSIl WAT UM 3 H, IR Uhwy UIdhF BISUITATS! BHIdHH! ISl dwer foped!
A, 3 BT 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?

T3 2. 33N BT BRI HI FEHONAT dadhEEd G 3g. AT 9914 oIl 4adid 3iTe 3FTal awrd
G AT Dl TdT, ARIST TR HIUThIVI Hifeed! qTadres ?
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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.

TR GAaorSs! Aifgdl TIed ST gSd 1, O JUR. dRIe T gl Sl ATl RO SMEld, |TER

JMYTRT ITATS YD HISUAT I BRI

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

U2 3. ?ZITHII%CI(\Ij‘{'IN Uchxay fohar Uhad T chel U bl TIR 8IS ADhdld, TR CEIRERIE

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

U3 4. UhHd UdhIT BIeUI ST BT IOTT IS cél‘lclhlc'), TR GG

Task 9: Finding the number of conditions to construct a congruent polygon
Helt 9: THeY TEYCATGHIl BISUIRITS! BTV ATl fohaT e Fieron

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.

3T TFETAT Yh Y DIV, U<y I MM Uhey UadhI= HIevaTare! a3 SRTced] JISidl Sl ATeld
TS 3ATE. TS AR, AT Yh<ay YThHI STV Yhvayd FRIDh I BIGSUATATS! [dbell Tt BTN, I UTg T,

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

BIEI TS DR AT fSs e HITGTER X1 BRI, T TSI dal 1 /e Arfe fesar.

bl Name ofthe poygon | ESTETLA ondiions e o
3 Triangle fraior 3
4 Quadrilateral @&
5 Pentagon Ud®IA
6 Hexagon Y&
7 Heptagon RISEAR]
8 Octagon ANEHIA

Table 1 Minimum conditions required for constructing a congruent polygon
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el 1 Uehad SgYSITdheil BIGUATATST S HTUITRAT hlcIehdl 3t

Proving our Conjectures
3 I Rig HR0

Let us find out how we can prove which guesses are right and which ones are wrong.

31, 3ATTe5 HIVIT STHT FRIGR T2 JATOT BV Febldl e, o MY g P 3hell Dl < UTg AT,

Draw a quadrilateral.

TH A BTl

Draw a diagonal inside the quadrilateral so that it splits into two triangles. See Figure 1.

T BT 3T U BUI BIGT DI AIBIATe QI FHbI0T qciies. MMl 1 UTaT.

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

(Y, AT T AT DR Tlh [T BISeh ).

Figure 1 Triangulation of quadrilaterals
3MTell 9: DI D IvTIHR]

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.

JMYT YTfees B, TP dlbIA T YHR G4 FHIoraed fIqrTdr Aal. MUcATRT eadiss Hlald 318 6l THHd 3T
IhT0T BTSS! MMIATAT BHITRH! <1 ST 3D AT,

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.

B[ T2 10T HTGUATATS JICATHT A1 TST a3 ATed. JaeaT FHbI0RTS] I 3T oI et
S U TN U aT5] AFTs D 3RIedT =T 0T Uhay fehIv] BIe vy AT B aIe
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SR 3MCT BRI, AT AT TSI 1) U TS MM 2) T S BT BN FAIST DI, fhar AT scivast,
JATYUT BT SIF DI S bl

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.

T IATET IR HRAT IS, ol FUIST Yehal ATV UfeeT eI fHi2a et ot 1 Al < RRIfdg iz
BIATd. TS SRl RRIfSg M2 sruarardt, g9 ol (adies IS8R AIfTeITIHT0r) YRa JAred. B
T HHTT UTer 3T QRATR Db AT T BHRUITRATST IR ST,

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

U <D IATATS] SIIUIAT HHIADHHT AT IIE AT AT SITA IRIaR Sl

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

I B Ugd I HTaTS! IR IR B Bl ?

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.

51 U eI BIg S0 BT U<ehI= B3I BHI BUl BIgT [l FABIVI [IHRIT A, I UTg. AT 2 UTST. AT
NPT ST VS D 2 HUI DI@es A, YDA 3 FrepToma fawmrar <.

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.

gfgear FrpIomardt syearest i 31T STk, g1 FIPIUMATS] SMISITAT 35 il 31T SIS, I T
d15] WHTSD AR AMTTAT B QI AS] BN, T9d [ q=a1 FHeIonard] vedreast 3o g 3ic!
RIGIGE
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Figure 2 Triangulation of pentagon
N o TR A

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

ATSRIT, JHT & 3Me3 A DI TP dod! I e DIV SISdl, degT S AT aTaded. U YhHd

31T U=Ieh I HIGUATATST hHITDH! AT (3 + 2 + 2) T AT D IAAAIe3.

Let us try to figure this out for hexagons, heptagons, and octagons.

AT R AT YCTHIA, TRIDI AT DI TFAMTS] fFAT 31T fohell SRS, o UTg.

Figure 3 Triangulate the hexagon

Figure 3 YCHIHATd [P IUTHRUT BRI

1. How many triangles can a hexagon be split into? (Remember that the number of diagonals drawn must be a
minimum.)
1. TETGT YehI fohclt FaTord faunTar 3562 (aTd odT, Blecied! Ul Wl HHIamH! IIIsT 8al) _ _

2. What is the minimum number of conditions needed to construct unique hexagons? Why?

2. THHJ NI ISP HIeUIIS! fobaT fdbcht 31t mazaas AT ? 1?2
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3. How many triangles can a heptagon be split into? Why?

3. TEIET AT A fohdl Freaprornd furTar I 3Tl ? &1?

Figure 4 Triangulate the heptagon

Figure 4 TT R AT FrpTofim=or BT

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

4. THAJ ITGT TR BIeuITATS! fhar fhd) 31T JMazdes 1T ? &I?

Figure 5 Triangulate the octagon

SISl 5 DT HBIOTDHRT BT

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

5. Qe DI fohdl FpIond fauTTdr I3 arhal? H1?

6. What is the minimum number of conditions needed to construct congruent octagon? Why?
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6. UHaY DI HIGUATATS! THHT Tl TCT TIZAP IRAATA ? BT ?
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