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Is your polygon the same as mine?

AT 3707 ATSH IYOIddl YhARE AT B2

Introduction

MDY

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.

%! QTR IR BIFaR ST JAT RIS bl 9o $ 163, Il R
D Bl e B1? Rl DI FMTes ? T dISjdee AN Bl DIidee AT ? M1 Jaear
AL SR 3Tl 3112, STl 3N ATl ol Gl Bl D17 ISR, HHITDHHA! Alfed!
A 8 1 B @ AdD1? TS A0 IT qd Y31 IR bre! SaTexvl g, e
P AT fl Fleror gedres fohar i fRTHRU1 e U8 v 378l

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

Alfeed: BR BT, URIe!, Wievdr, durd Sl (YA Hus, Juar (JHaHETD),
BITHIIS SMOT AISTUET), BT

Task 1: Drawing your triangle
Pl 1: T TS a1 DIV Bravy

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: JreTe faosedl BT BIaTaR JH<] ATaSidT e 0T BIeT. P ol Sidl o i
HISTT 3707 repiomr=ar BRI 7rd 2.

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

2 2: 37T, AT AT BTaeses I UTel. [ JReTal dlel v fade 17 o
BT 37TE ?
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Keep the paper on which you drew your triangle safely aside; we will be coming back to this triangle
later in the activity.

T ST BIETER DIV BIeral 312, Al BTG AIe ST Sdl; R IT Pl I J2]
YUIR JATEI.

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

il 2: B Yeb AT feos ST P It X1 0]

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

Pell 2 3: k] Teb g1 faoft 31aerT FepTormeil =1 orul

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.

faosed BI=IT BITGTAR Udh T [2eh T DTS, ST Tebl dTS[d! SAidl 6 HHI. 3178 Frepromean
BRI A7a =1, 3T, SR DSy BIv=T 3w 1.

Q1. Is your triangle the same as others?

T3 1: JFel BIGes s e T0T JATOT SaRIT Dl cies e T01 AR 3fTed Bl ?

Q2. How did you compare these two triangles?

T3 2: el AT QI DI o1 hall hosl ?

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: el ST A FEEivn, Sreieel ot e v drerdst |ifiides B, St e arg
6 T, 3MMR. Tl BIEhes DI THaART 3TEd H17? HI?

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

Pl 2 F: Bd U DI (ST ST DIV 2T BT
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Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle. Now
study the triangle drawn by others.

Ireioﬁoﬂl DT hHTQTIN Udh 3T })|$ U ‘hlcl, ST Uhl h[dId HIY 55° 311% }>|55|U (23]
BRI ATa 1. AT SR BISsedT FHebior uraT.

Q1. Is your triangle the same as others?

U3 1: TR BIG I [2ehIT 30T SR BIdcres FepTo) R 3fTed 6hi?

Q2. How did you compare these two triangles?

U2 2: ¥ I1 QI b I0THE B3Nl Jo51 Dhosl 2

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

3 3: el ST A =0T, 1T 311 Ueh b I0T BIeTI S AT BIdT, ST e Tomr
Teh I 55° 312, JFal Qe BIaeses b0 ThaREd JATad b17? H17?

Task 3: Constructing a triangle when two measures are given

il 3: QI ATY TS ST FHpIoTT=l =1 Bl

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.

SITATARAT I T Fa. IR A TR, S AT ITSATSIAT I, T AT TSI &1,
JTISHT A, B 3101 C 3731 A1 =

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

T A: 31T FhI0T BTaT ST aTS] 7 I, 371107 5 HHT. 3med. Frepromrear RRIfEHT A7d =

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

T1C B: 3141 107 B1eT ST Teb q15] 6 HHT. 37107 Ueh DI 55° 3178, Frepromean RRIfagm
=T =,
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Group C: Draw a triangle whose two angles are 50° and 75°. Label the vertices of your triangle

TTE C: 341 DIV FHTeT ST SI9 DI /1Y 50° 31T 75° 3red. e rom=an RRIfdgAT Ard
1.

Now study the triangle drawn by your group members.

ST, JHT T SR lGoyedT eplvITa SIWT_ .

Q1. Are all triangles in your group the same?

U3 1: JAT CTIe [ e 0] ARET JATed Bl 7

Q2. How did you compare these two triangles?

T3 2: T GIe! FADITHRS o311 W61 b3l hosl ?

Task 4: Constructing a triangle when three measures are given

il 4: T ATY AT ST e ol 9T 0T

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

TC A1: FIIUT XYZ 31T BI@T I XY = 4 AT, YZ = 6 FHY., 37101 X7 = 7 1.
Group A2: Draw a triangle ABC such that, AB=5cm, BC=6 cm, and £ ACB =45°,

e A2: T3IPI0T ABC 3T HTeT I AB = 5 4., BC = 6 JHI., 30T 2 ACB = 45°.
Group B1: Draw a triangle IJK such that £ IJK = 40°, £ JKI = 65°, and £ IKJ = 75°.

e B1: FHBIT IUK 3RIT BTT Bl /£ 1JK = 40° £ JKI = 65°, M7 /2 IKJ = 75°,

Group B2: Draw a triangle STU such that £ UST =50°, ST =3 cm, and £ STU = 65°.

1€ B2: FI0T STU 31T BTeT Bl £ UST = 50°, ST = 3 . 37101 £ STU = 65°.
Group C1: Draw a triangle EFG such that EF =7 cm, FG =9 cm, and £ GEF =90°.

e C1: FIPI0 EFG 3191 1@T &l EF = 7 JHI., FG = 9 |HI., 3MfOT £ GEF = 90°.
Group C2: Draw a triangle PQR such that PQ =5 cm, £ PQR =50°, and QR =4 cm.

e C2: FAIhIT PQR 3T B1@T Bl PQ = 5 WHI., ~ PQR = 50°, 30T QR = 4 W,
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Now study the triangle drawn by your group members.

ST, JHT TCTeTes SR hlGosedT eplviiaT SIWT_T .

Q1. Are all triangles in your group the same?

U3 1: I TCTA Bldcsel Fad D10 AR e b1

Q2. How did you compare these two triangles?

T3 2: el AT QI DI T hall hosl ?

Task 5: Minimum conditions for the construction of a unique triangle
Pl 5: UHHT BV IFT HRUATATST fHATT ST

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: Pl 1 HEY TRl il b0 IS 31, JTGT AT DI SARIT BISTdT, 3 el
qIed 3RS, TR DIV HHITRH! AT JRTAT el 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.

U3 2: §Igd [ADIV] HIGUITATS! fohaT BIvrh Aifecll <l Ases ? AT DI SR, 33N
q4 Hife< SZW HRUYTT YT BN
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Task 6: Constructing a quadrilateral

Pl 6: ATDIATIT T HRO]

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 3. 3T JFRTAT Uhsay D10 ¥ ST, d ATSId 911e3 318, TS X, Yh<ad bl
HY BISAT d UTg 1. SR UHAY DI BIGUITATST HHIA BT o ST BT AT, AR
U&Hed A1 BIGUIATATS! fdhell 3T BRI ?

Qlb. 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.

W2 1 9. 31T, faosedn Dl el | qIofdl Gidl 3 Wl 31, TR el diaiTed] JHRT
fepelt =TI hTg 2rehatt, AT e 1. faoied HI=IT BITETAR AT IMPHeT BIeT.

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

93 2. U2 1 § AL, JHRTAT [ et s i3ofi=T deTdTes <iehI fHeres o172

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

T2 3. SR e IR 1Y) fered] 3Rcies, TR JreTasl dTdiTes dlhl Heul S8 21y e
D17 JAT B ST T3 ?

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?

W2 4. RN BT BRI DI JRTAT TG AlbI-Iaraed SaRi=l Hoardd e, 3Tl Jaedl
/AT S @Il JATe, ITal qard diebl= et aa=vi drerar Irardl gt SHidddl
HIOTCH A TTSaTes, e R Bl
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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.

T Gadoses! HHIAEHH! ATl WRIERT B B B, T UM a1 U3, Tl gan
AT Sit Afech SUIR ST, TR ST AT Tlh I BISUITIT T 6.

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

T3 5. AT AT Yy fhdl Udhway--_Ie5c) Al & fHwdles, AT faaR .

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

U1 6. UhH] AP BTGUITAIS I START B ), S SRS

Task 7: Some special triangles and quadrilaterals

Pl 7: BTE1 @ 1T AT07 FlepT

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

ThHay DI T Thwy AThI- BIGUITATST BIVT HHITRH! ARl a3dd 3T, o
DIV BHITRH! ATl T2 D FF, o UTE.

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

U3 1. ey FHYST 2107 HIGUITATS] TrETeHT DIVICT DHITDHHT STl TR 3/l ?

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

U3 2. YhRaU AR BIGUITAIST JFBTAT BHITHH! BIvTcl ATl SIS 2
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Q3. Which minimum conditions do you need to construct congruent rectangles?

T2 3. Ueha AT HIGUITATS] BT BHIThH! bIUTcl ATl SHe ?

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

U39 4. Uhay AlhI HISUATHTS! FaTAT BHITDHH! DIV HIS SHIe ?

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

U3 5. Uhad FHIARYST AlhI HIQUIATHTS! RT3 BHITHHT BIVI HIfedl BRI ?

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

U3 6. Uhad TG A1 BIGUITRITS] JRaTe] BHITHH] DIV Alfd] BRI ?

Task 8: Constructing a pentagon
Pl 8: YD BIGU

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. 3Nl TS Uhed ivr fhar goh<ay die ! HIVDBIvT ICIIIR BledT Idl, &
FHOICs 318, T3] AR, AT U<hh I HIg IT. SR Uhay (ADIv HI@uardre! bHIdwH! il
T I S AT Uhay dlhl- BIGUIARITS! HHIdHH! ST AT Ird 3™es, d¥
UHaY Ugdh - HISUATATS] BHIADHH! CTal AT fehell e, 3T JFBTe] a1 ?
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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?

T2 2. 3Rf B BRI B FEARAT dadHEed AR g, JHeAT A9 Sl g9
3ITE JTGT T YD1 I BIET ITdT, ATATS! JFal DIOTh T ATl UT3dTes ?

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.

T GEaore ! Alfed! TcIerd TR IS B, o UL, IR H21d gl Sif Arfeed! FRToTR
3T, TR AR AT GBI BISTAT WA D]

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

U1 3. Ul HII%CI‘\IjQ'IN Uchxay [hd Uh¥ad THG ) TPl bl TN Bl Ahdld, TR GEIN

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

U3 4. UhHd G PIGUATATS DI UTT 37T C'il‘ldhlo‘), ITAT AT DA

Task 9: Finding the number of conditions to construct a congruent polygon

Pl 9: YRy TSI BISUITATST SRTUMT S 4! fhHTT H=T 2ATeroy

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.
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3T JRTAT Yh<ay (DI, UdHed dlh MM Thed Uadhe HIevarde! Aazdd
IRTS T ST TR AR ST 3R, TAT X, 3Nl Uy YehId IMMT Uhwy AxIdhIH
BISUATATS! fehelt 31T SFITATE, o UTg 2.

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

PTal IGTST BRI AT fEHFedT HITGTAR =TT DA, gHl JIGTSIETET ol 1 HeY HIfd

foBl.

Number of Minimum conditions required
sides in the Name of the for constructing a congruent
polygon polygon polygon

3 Triangle F3riT 3
4 Quadrilateral
CIEaE]
5 Pentagon
6 Hexagon S&®Id
7 Heptagon
DA
8 Octagon AEHIA

Table 1 Minimum conditions required for constructing a congruent polygon

Tl 1 Uh ey TgYSIPel] DIGUIITS! BITUTRIT DhHIcThHT T

Proving our Conjectures

34 c) ATHTA ﬁ'l@ DX

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

g3, 3MYes DI STTHTT dXT6R Aled 3 0T S IUTd C\J,Cbnltl &ISd,éGTI'CI'UT RIg &% aThd Eal]
Yrg T,

Draw a quadrilateral.

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

T ATD T 3T U BT BIRT D Al T QI (b7 FoAIe. SATdhei! 1 TET.

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

(A, AT T AT THR FlhIT BISes 3ed).

Figure 1 Triangulation of quadrilaterals

3Nl 9: AT D IvNHRT

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.

YT UTfees Bl, D b= AT YHR S b IoriHed faurTar Jdl. MUcdral sedla drerd
e BT UHHT T FD 10T BIUITATS! IMTATAT BHITHH! I 37T a3 D IRIT.

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.

U el epIvl BIeUgRITS! MUYATST i 37T ATaedd 3ed. Y&l e lumrd]
SMISTST S I ST BN, TR I Ueh dT9] ATHTS & SIS ST e T0mr
Uy FehI0T HIGUYTR JMITAT ek 14 SR AT BRIies. T ST UM 1) Yeb TS 3TI0T
2) T 9IS ABIHTT BN FSST B, fhar a1 rdivasit, M9 HIve! &9 BiF I
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.
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Hence these five conditions are the minimum pieces of information needed to construct a
quadrilateral.

I el IR ®RdAr s, df TS Uhal 30l ufgast e i3 o1 o
Tl dF RRIEg Mz g, wos Stoer BRIfdg M sxvarrdt, a9 ot
(e IETERIT HRTTCATIHATON) YR30 3fed. U AT fHAr urer 31t g@ren Al
T HRUATATST GRS

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

T[T TIp TN TATAIS ! BTTOIT BHIThH] T a3 el SIS AT IRIaR Sl

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

I B g d YghIITATS! TR ST IR BT Ble s ?

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.

TAT T GBI BIg M7 T TFHI HHIT HH BT B1g et Braprona favrmar Iss, O
UTg. 3Pl 2 UTEl. IT JATHAIgT ST IS Bl 2 HU Blees AT, Gah 3 FHapiomd
foumTar Jar.

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.

afgedT Prepiomardt smueares i 31 SIS, AT FIBIUTATS! SIIITeT 375 <14 et
SIS, WY T a1 AMIED IR ATTAT Ha e 3 STTdles. qda o=
FIPIUTATS JMISITHT 1S &I 31T SIS,

CCBY-SA 4.0 HBCSE



Vigyan Pratibha Learning Unit Is your polygon same as mine?

Figure 2 Triangulation of pentagon

3Tl 2 AT D IUTHRT]

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).

ATSRIT, T BEI T3 IS DI TP deol ATV Teb DIV Siedl, deal QI et

qIGdId. U YhHd AT GBI BIGUATATST HHITDHT AT (3 + 2 + 2) T aedd
.

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

AT TR AT YChI, AT ST0T DI ATeATATS! [hHTT AT fdhell SHATes, < UTE.

Figure 3 Triangulate the hexagon

Figure 3 YCHIHTd B IUTTHROT B

1. How many triangles can a hexagon be split into? (Remember that the number of diagonals drawn
must be a minimum.)
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1. QST Yeoh I fohell FBIvNd fA9RTaT A5 ? (HETd ST, Bldched] Bulidl T HHITDHH]

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

2. UhHd 34T YS I HIGUIITO] fop AT facit 31T 3MTazdd AT ? Bl ?

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

3. TETET GBI fdhelt FRraprord faurTar s, rwal? w17

Figure 4 Triangulate the heptagon
Figure 4 T T IO =0T BT

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

4. UHHE T AT BIGUATATST fhHTT febeil 37T 3iTazaeh 3IAcTe ? BI?
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Figure 5 Triangulate the octagon

3ITelT 5 DT FHBITBRT BT

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

5. TETGT 3T I fhelt e rord favmTdr A< Frhdr? 17

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

6. Uh<ay Eh I BISuITaTS! fhaT fohed) 31T 3MTazdd SRAAT ? BH1?
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