Vigyan Pratibha Learning Unit Is Your Polygon the Same as Mine?

Is Your Polygon the Same as Mine?

6TEOTENI 60)L_ LI LI6V@ESITE00T(LOLD ©_60TS0) 60)L_UI SILD 6260T MIT?

Introduction
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.

dalzafollzoly)

PRIG6T LD6TH6V Blemetisd (H (LN&HCHTETSHMSES QSMemeVECLIFIELN6IID (heUFILLD
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Materials

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

QUIT[HL&6IT

QEUDMISHTETHET, QLITEFICVEET, TULITSHET  (LOILILITETE6T),  SeUTTl
QIUIL_LQ. (S6UTITUILD, eLNEDEVLOL_L_MIS6T, G85MTevor j6mall, LDMmILD 266 G8sTeV),
FH&5HFEHCHT6v.

Task 1: Drawing your triangle

QEFWI6L 1: 2_MIG6Tl60T (LNECTHTETTE 605 6160[JTS 60

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.

G5.1. QEMHS&LIULL Qeummssmefley BnigeT ellplLLL @ (LN&HCH TSNS
QUMTMIGET. (NHECHTEOTSHT LHSHMEET MmN GomeormgemneT emalll (b,
2| 560T ELNEMBVEETHE & QUIWI(H\BIGH6T.

Q2. Now see the triangles drawn by your friends. Do you see anything interesting? What is it?
GFH2. D MEHET [HOUTLISHET  eUeDTHSIETET  (LNSHCHMTEO0TRIGHENET  LIMTIHHISH6T.
GrUIITENVWILDITE0T J&5TeU S 860016001 16VLIL_L_GHT? |l 6T60T60T?

Keep the paper on which you drew your triangle safely aside; we will be coming back to this triangle later in
the activity.
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(LNECHITE00TID CUEMTHES ST [BRIGeT LSHTLNS SHeollCU 6T(hHE 606U BIGET;
QEFWELITL Q6T  LN60TQe0r(h  SLLSEH6 @QbSH (NECHMOEHmS  Loevor(hiLD
LITT& &6 ([HeSRCMITLD.

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

QFW6L 2a: RCT M LUSHHC Q&EMTHISSHLLHTTCUMS (&GS MetorLD
6260T60) (1) 66D TS 6V

Draw a triangle on the given paper, one of whose side is 6 cm. Label the vertices of your triangle.
QEMMHSSHLILL L Smerfley, (H (LNEHCHTEOTHEMS QUMTHBIFHET. @&H60T @@H LIHSEHLD 6
QFLSYH QUS55 Coumor(hd. 2 miseafler (WNHCHTOTSHGT  CLNEEVSEHEH S
QUWH(HBIGET.

Now study the triangle drawn by your partner.

QLGNS 2_mis6rler dal L merfl euemnThEI6TeT (N8 G MTetTSH6mE L6 Q& UIWLHBIGET.
Q1. Is your triangle the same as your partner’s?

Gs.1. 2 Mmisafler (WEHCHTeT(NLD  Fal Lmefluller (NECosmeoor(oD  6260T MIGLITEY
D GITETHIT?

Q2. How did you compare these two triangles?
B5.2. @B @) T6vor(h) (LN&B5sTEOTRIFGEMEIT 6TeUeUT M LI IC[J&H6T?

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

B53. (NECHTOTSHFHT ([H LISHEHD 6 QFLS eTeTm o MBSl (pmn 2 migerfler
Fal_Lmeflull_@od samUUl I @GhSS. BhIGET @UHa(B GILIMM (L& GEsMe0oT RIS 6T
L& FFHUMS 55MTITGLITV @) (HHSHE0TEUT? 6J60T?

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

Q&FWeEL 2b: QG @M G&HMeNd LLGGL Q&HTH&ESUL(HETeTCUTS!

(I;DBS(?:BSITGO'GTLD @Garemm QJGO')UQSGU
Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle.

QEMRHGEHILLL Hmefley e (N&HGHTESMSES UMTBIGET. HDILU @7
G&HMeooTldD  55° L& @(HHS  GeuetoT(hD. 2 MIGEHOLU  (LPEHCHTOTHHHG
QUWH(HBIGET.

Now study the triangle drawn by your partner.

@QLIGUTE 2_migefletr Fal L merfl euemIhHEI6TeT (L& @8 MeoT&H6m& 2, TULHRIGET.

Q1. Is your triangle the same as your partner’s?

G, 2 msafler (PS&CHTeoTIPD  Fol Lmerflufledr (pECaHmeror(pd  660T mIGLIM6Y
D _GIT6M&IT?
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Q2. How did you compare these two triangles?
B5.2. @HS @\ (LNEGBTEOOTIRIFEMEIT 6TEUAUTQMEVEVITLD 6L ILIL LR [JE56iT?

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

G%:3. (PECHTEOIETHOT  @RMHEHTEOTID  55°  6TedrMl 2 MIGETILD 2 migerfledr
Fol_LmeflWlL (oD SamULl I BheE. HBhigGeT @eUdEh QUMM (LNE>G8smTeoor g6
N &5aFlWms: &S TTELITEV @)([HHS560TEUT? 6J60T?

Task 3: Constructing a triangle when two measures are given

QFWe 3: @ueor(h AeTa&HeT QHTHSHSLILIL(B6TeT GUMSI 6(H
P& CHTEOOTSH MG 6)6MJTEH 6V

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.

O BIGEHEGEGET CLNGTM GH(LDEHEHEMET 2 (HEUMTE G MIGET. FMHHUIGCIDETMITE, [HT6V
ST BB (HEGLD Tl LMerflSHEBLEIT GFH(LDD6U 2_(HEUTHGHMHIGET. @ HHE &H(LDSHEHEM6T A,
B, LOMMILD C 6T60T SI6MLOSFIL_6VITLD.

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

GSW A 7 QFLS LMD 5 QFLS emelleumeT SSRGS Q&MeoTl  6(hH
(PECHTEOTEHMS  GUNTWBIFGET. 2 RIGET6T  (LNECHTETSHET  CLNEEVSEHE G
QUUWH(HBIGET.

Group B: Draw a triangle whose one side is 6 cm and one angle is 55°. Label the vertices of your triangle
GW B LUSHHD 6 QFLS LMMID GHMeoord 55°8 Q&ML @(H (LN&HGSTe00TH6M S
QUG T MBISEIT. 2_MIG6rT6T (L& G5 MEruTE: S 60T eLNEEVEHEHE G Q\LILF(NHIGET.

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

GLW C 50° WMmMID 75° CoHMTeMIEEN6TSH  GlEHMooT(H6TeT 6([H  (LN&HGHTITH0S
QUEMT W MBIGET. 2_MiIG6rledr (L& B85 Te00TE %) 60T eLNEMEVEETHE & QUIWIF(HHISHET.

Now study the triangle drawn by your partner.

@QUICUIMSI, 2_MIS6r60T Sn L _L_Ter] U6 THSIGTET (NG G S TE00TSH6M S T UL MBIGET.

Q1. Is your triangle the same as your partner’s?

Go:.1. 2 msafler (WNSHCHTeoTIND  Fnl Lmerflufledr (WnECaHMeror(AD  660T MIGLIMEY
9 QTET&IT?

Q2. How did you compare these two triangles?
G5.2. @6 @)\ (LNEEBTEOOTIRIFEMEIT 6TEUAUTQMEVEVITLD 6L ILIL LR [JE56iT?
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Groups A, Band C:

GWSHEHET A, B LDMHMILD C:

Q3. Did each of you get exactly the same triangles as the members in your group ? Why

G5.3. 2 MGET GallaeTer o mILILNeTI&H6T eeUGleUMHEUfl6T (N8> EEs 00T IS EMHLN
L& FFAUWLME 655 MTITCLITEV @) (HHSHE0TEUT? 6J60T?

Task 4: Constructing a triangle when three measures are given

Q& IV 4: eLNEOTMI I 6TeY&H6IT Q&HTHSEHLILL(HETTCUITS! 62(H

(NG CHITEOTSH M S 616N TS 6V

Group A1: Draw a triangle XYZ such that XY =4 cm, YZ=6cm, and XZ=7 cm.

G Al XY = 4 QF.LS, YZ = 6 QF.LS, LDMMILD XZ = 7 QF.LS 6T6TD 26T6) 8560068 Q85T600TL
(LN&H BB TEOOTLD XYZ &3 6U6M [T U|MRIGH6IT.

Group A2: Draw a triangle ABC such that, AB =5 cm, BC =6 cm, and ZACB = 45°,

G A2 AB = 5 Q&.LS, BC = 6 QF.LI, LDMMILD LACB = 45° 6T60TN) B{6TE&HE06TE Q&5 T60oTL
(NS BSHME00TLD ABC 83 6U6MIT U MISH6T.

Group B1: Draw a triangle IJK such that £Z1JK = 40°, £ZJKI = 65°, and £IK] = 75°.

G B1: LUK = 40°% LJKI = 65°, LOMMILD LK) = 75° 6T60TM) 6MM6UFH606ME G1&HT600TL
(LN&HGGITEOOTLD 1K &3 6160 [T UL MBI SH6IT.

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

@& B2: LUST = 50° ST = 3 Q&.L0, LOMMILD £STU = 65° 6T60TN B{6MTEUGHEMETE 68 TeooTL
(LN&H GG ITEOOTLD STU &3 6U6M [T U MRIGH6IT.

Group C1: Draw a triangle EFG such that EF =7 cm, FG =9 cm, and £GEF =90~

G C1: EF = 7 Q&0 FG = 9 Q&.L0, LDMMILD ZGEF = 90° 6T60TN {66 &HE6M6ME G\8T600TL
(LN&HGGTEOOTLD EFG &3 6160 J UL MRIGH6T.

Group C2: Draw a triangle PQR such that PQ =5 cm, £ZPQR =50° and QR =4 cm.

G C2: PQ = 5 Q&F.LS, LPQR = 50° LOMMILD QR = 4 QF.LS 6T60TM S{6TEUFHEMET Gl TevoTL
(LN&HGGTEOOTLD PQR 83 GU6D T UL HIGH6T.

Now study the triangle drawn by your partner.

@QUICUIMSI, 2_MIS6rfl60T Gn L _LTer] U6 THSIGTET (LG CHHTE0TSH6M S T UL HBIGET.

Q1. Is your triangle the same as your partner’s?

Gs:.1. 2 misefledr (W&HGHMeoT(NLD  Swl Lmerflullesr (LNE&CHTEoTIALD &S TTELIME
2 GIT6M&HIT?

Q2. How did you compare these two triangles?
G5.2. @6S @\ (LNEGETEOOTTRIFHEMEIT 6TEUAUTQMEVEVITLD 6L ILIL LR [JE56iT?
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Task 5: Minimum conditions for the construction of a unique triangle

QEFWI6L 5: 6(1H &6011& SIULDTET (LN&HECSHTEOTSH M 6UeMTL G 606U LIT60T
SOMBSLIL&F DB LIL|SH6T

Q1. If you want your friend/partner to construct exactly the same triangle like the one you drew in Task 1,
what minimum information will you have to provide, such that she/he will also construct the exact same
triangle?

B5.1. HRIGET QFWE 16V aUeNIHSSE CUMeTM WISGFFAWLMS 2GS (LN&CH TSNS
o MIGET  [BeooTUT/Gal Lol  eUemTWGeuetor(MD  6TeTMMEY  GH6MMIBSLIL FLOMS
6T6OTQ\GOTEOTE0T S8>6U6V5HEM6IT [BIRIGHET 3i6U([HEHE 26l d Gaueoorlq UIHEELD?

2. In the previous question, is there a different set of information that could be provided to construct the
exact same triangle? Try and mention all such different sets of information that would work.

2. (PHSWE Cometallulley QUHM (WE&ECSHTEGmMS WsFFAwngs Cs5 CUmedTml
QUMM Cauml H&F6I6 QGHTSLILSG6T LUWeTURSS LI UWm? Ffluns 285
(N&HCHMOTHME SIHIFalqUl @SICUTerm CoaumILIL L H&HEUD G&HMGSLILIS6T
2660TE MG WD GMILILIL (pUIMHS U BISH6T.

Task 6: Constructing a quadrilateral

QFWIV 6: R(H FITMHTHENS/HTHEHTEOOTH 60D 616D [JSH6V

Q1a. 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?

GFH.1a. (@ (LMHMGITEHEH (LN&HCHTOTHMS 6TeUeUTM cUeNTUICaIoIT(HLD  6T60TMI
o MIGET ImTalBSHGSD  QUCLUTE  QsHERMmMEGL. AOSSSTH, 0
WOMIQDTHS  BMIMHIHMNS  eelalTm  alengul  GeueooT(HD  6Te0TLINSHSH
Heoor(HOLNQ LIGUITD. 6@  (WMHMIGTSS  (LNSHECSHTE0EmMES eIl eLN6dT M)
GOMBHSLULF LDFLIL|FH6T CHem6UQILIGTTIV, BITMHETH SIS 6TeL6U6T6) GLIMSEILOTEOTS TS
@ H&HGSLD?

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.

Go&:.1b. @UGUME, BIMHHEISHET MeTHE LUSHHBIGHEBD 3 QFLS 66T
Q&BMHGHHLILILIQ[HHSTE, BHIFGET 6hg WMHFIWMeT BTMH&HFHIFHENETGUISVEVITLD
QEIWPWD  eTeormy CUMHRIWMmISET. QsMhSGSLIULL Qeummissmerfley
316)GULQ6UMIGHEN6T GUEMITUMISHET.
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Q2. Did you or your partner get different quadrilaterals for Q1b?
G5.2. G&.1.b-MG 2_MIGHEHENLWSID Fnl LTefljeml W BTH&HIHISGEHD QeuelCalmmss
©)\(HIH&H60TEUIT?

Q3. So, if only the sides are given, is it always possible to get different quadrilaterals? How do you know?
G&.3. QL,&B, LISHSHMIGAT DL (HGLD Q&TH&HEHLILIL_LY (HHHTEL GleuelEGeum!
BITMHETHIGENET 6TLICLIMSIGLO QLM (LALGULDM? 6TLILILG. @)608 QIS SI618 Me0oTIC [TE6T?

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?

G54 ([ BTMHHISHMSL LM @h HeooTLI(HEG 61 el 1LICaIeT(HLD 6T60T M)
HHLIMET QFUIZE GQSTETEBMIGET. @LICUMS!, BHRIGET TH HleneTHS FFF60
9I8FH BMTMHISHMNS aUBLD QLIMEEU6IT(HILD 6TEOTMMEY, AHUHHES ELILIGHTn QU
GONBSLULF  HHEULEHMET  CUTHRIWBIFGET. 6HHH HSHEUVGHEN6T  [Hhlg6T
sl IL|eTT&H6iT?

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.

PhigGeT GomBSULEF HHealevns UFlbsomrsss 2 aomenlnlns:Gal  Golsmev
QEFWHRMST eTedTLenSE FlUMBMRIS6T. GLMHASTHEGSLILL L GahaTtallulley 2 migser
BEOOTLIHEE BhIsG6T efllLSTE Famill SHHEUNGHEGE QeueuGalmi BTMHEHJHIGENET
UM HS LIMTIHMRIFHET.

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

G55 WMHMIQLTES VLS (WLHMIGLOTEHITS BTHHIHRSGENET QbHHS HSHEU6
QBTG LIL 76T allememall& @G LD 6TeTLIenSE GHMI& S FNHSF | HISH6T.

Q6. List the conditions that worked for constructing a unique quadrilateral.
B5.6. R(HBHEONSSIULDTET BTHHIHMS UMIUSNHEG FFILLL BlILBHSEETE6M6TL
LIL_LQ WIeSl (h MBI &s6T.

Task 7: Some special triangles and quadrilaterals

QFW6L 7: Flev PMLIL| (NGBS TE0OT MBI EBLD [HITM &[T IS5 ETHLD

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.

CC-BY-SA 4.0 license, HBCSE 6
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LPOMIEIDTSHS BMTMSIMEGET WMMID (LNEHGCSHTEooTmIEHM6T auenJUl CHemeauliLI(HLD
GODBHSLULF HHaUM6V BITD SHeoor(hLI & SI6TCaTTD. 26Ty, @LICUMEH Flev
FoLIL BTHCHTEOTRIGEMETULLD  (LNEHECSTEOTHBIGSEMETUD LMFEE6VMTD. @eUmenm
QUMW BLOSE CHemaulILI(HID GenMbBESLILF &5861605606T &Heoor(H LI LIGLITLD.

Q1. How many conditions do you need to construct congruent equilateral triangles?

G&s.1. PMAMTLIL FLLUSS (N&HCHTEOTHIGEMET DT 616H5H6M60T  LOFHLIL|S6T
GhemauLiLI(hLD?

Q2. How many pieces of information do you need to construct congruent squares?

BG5.2. (PMHOMTLIL] FSITHIGEN6T UMTHHL 6188560607 H5H6U6VE6T CHemauLILI(HLD?

Q3. How many pieces of information do you need to construct congruent rectangles?
G&.3. (LPMAMTLIL| QIF6UAISHHBIGHENET UM T 6T&HHN60T HEUVEH6T GHemaeuLILI(hLD?

Q4. How many pieces of information do you need to construct congruent rhombuses?
G&H.4. (LLMAMTLIL| FTULISFSITHISHE06T 6U6NT U 678 EH6060T SH&H6UVEHET GFHemeULILI(HILD?

Q5. How many pieces of information do you need to construct congruent parallelograms?
B&.5. (LPMQMITLIL| ©)60600TH T MHIFGEN6IT 6UNT L 615 SH6M60T HFHEU6VEHT CFHemneULILI(HILD?

Q6. How many pieces of information do you need to construct congruent trapeziums?

G5.6. (LLMHAMITLIL] FHlEUSHBIGHEM6T QUENTU 6T&HHM6E0T HHEUVE6T GHemaeuliLI(hD?

Task 8: Constructing a pentagon

QFW6V 8: R BMHICH TETITSH S 6L6M TS 6V

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?

CH.1. (DMMQDTHSE (LNSHGHTEOTNMRIGET  V6VS (LDMHMIQLOMSSES  [BITMETHIGHENET
QUMW GSHem6UWITET BILIHS6060TE6M6T [HhIG6T emeoTaU(BLD Q& flH Q8 mevorL
Blemevwilev, (WPHMIGLDTSHS BHICHTEOTRIGEMET  UeMTaUE  6TeUaUTM  6TeTLINSHS
HooT(HLNQ &S5, &,  WHOMMTES  (LNESCSHTEITHRIGSEMN6T  6UMTEUSMN T TE0T
GODHSLILE LDFIILSET LPETDIHaID PHEMTSHE BIHSIMSEDHE BbSMSH6)]D
@HERMS!. WHNIGLOMTSHS MmIGE:T600T hIFHEMET e T U CHemeUUITET GemMbEHLIL &
LOGLIL| 61T 6T60T60TEU TS @) (HEEHLD 6T60T M) [BlemeoTd:SHIN)TE6T?

CC-BY-SA 4.0 license, HBCSE 7
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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?

G52, @F WBICHTONHMS GHMIGHS! HEOTL([HEG 7T el 1LICaetor(hD 6TedT M)
SHOLUT QFUIE QETeTEBMRIGET. @LCUMGI, HHIG6T D6TH6V HleneTsd EFFF6D
9I18FH BMICHMTE0THMNS 6UIHLD GILIMBEU600T(HILD 6T60TMIT6V, 6UIHEHEH 61L& Gw Q.U
GODHSLILF  SHEHAULEMET  CUIMRIWBISGET. 6THHS HEHEULEHMET  [HHISET
eIl IL|efTg6T?

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.

PRIGET GonhSLLF SHalens: Lflbsiensss 2 eomemnlns:Geal  Galemey
Qacm@mgsrr CTOTLIENSE FILMIBHIG6T. CLMOSTHIGSLILL L Goetallulley o migkerT
BEOOTLI(HEE — [BhIgs6T gaﬂuug;rras WeQFULIES SHHUNGE GeuslCalm
SOMHIG S T600T MhI&HEMET UM IHS! LIM(HHIGHET.

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

G5.3. (PMHMIQLDTES 2{6VEVS! (LNHMICIDTER TS hIGH T HIFHNET @)HHSH FH85660
QBTG LI ger allemeTalld @D eTeml1end s GHMS S FlHHen6oTs: C\&FUIU|MmISET.

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

CH:4. RMHSENSIIINTET  BVRICHTOSHMS UMW  QUTMISSHIOTS @) (hHS
BB 60)60TE 606 L] LI 1Q uIeS (D &5 6.

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

Q&FW6L 9: REHINMHMIGLDTSHS LIGVEHITE00TSH MG 6U6m T G 6m6M UL T6oT
L0 L IL| G611 60T 6T6t0T6001 186008 6018 &600T (HLI119.5556V

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.

(LOMIQLOMTSS (LN&H GG T6O0T MBI SH6T, LOMIQLOMTS S BTMETHISH6T LOMMILD
(WHMIGLOTES 3MmIGH:T6I0TRISE6T 6U6MTUL GSemeULITET GBS LIL&F DHLIL|G6IT
6TEOTEOTGIEUEOT M © MBIGEBEHEG GSFlUD. @UGCUMS, (WHMICIDTESS N MIGCSsT60THRISET,
SVVS!  (PHMIGLOTSS  6TOCSHTEONTHRIGHEMET eI GSemeullmeor  LOGLIL|S6T
6T&&H6M60T GIUIGOT M) [BITLD Qb JITUIEVITLD.

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

CC-BY-SA 4.0 license, HBCSE 8
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Is Your Polygon the Same as Mine?

Flov 2EMEHHBIGENET QFUIG!, QSBTHIGELILLL &TeTagerlev aUl)eUBIGEN6T 6U6MT U MISET.
D RIS EHENLLLI 26TE:BIFEM6T S(LDETET 3L _LaUemetor 160 LIGeN(HhIGET.

Table 1 Conditions required for constructing a congruent polygon

RMHLMHMIGIDTSHEH LVGHTTHMS eUenTWl  GHemeuliLi(hLD

3L LeIemeoor 1

LOBLIL|SH6IT
Number of sides in the Minimum conditions required for constructing
polygon Name of the polygon a congruent polygon
3 Triangle 3
4 5
Quadrilateral
5
Pentagon
6 Hexagon
7 Heptagon
8 Octagon
LIGVGSHTEooTSHFHNI6T | LIsv & mevordsSHeor () (LHRMITELOTSS
6T LIS&smigserfleor Quiwlry LIV & T600TEH6M & GUEMITLL
6T600T600 | 6055 G56m6UWITEDT (HeNMBSLIL &
OB IL|&6IT
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Proving our Conjectures

BHLONEML LI 261851 606T BlemLilg s 60

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

Draw a quadrilateral. <

Draw a diagonal inside the quadrilateral so that it splits into two

triangles.

See Figure 1. Figure -1Triangulation of quadrilaterals
. . LIL_LD -1 BTM &I IS 606

(Here we have drawn two different types of quadrilaterals). (LD G5 TETTLOMER S 6

TG MBS 6rTI6V 6T606L &ifl 6T60T MILD, 6T6M6)

SHeUGMETLIENS WD eTeualmm BlemLNG 860D 6TedTLIENS,

BITLD &H6ooT(HM LI 858 CUTHRICMITLD.

ROBTHHISHENS 66T UL|MIGET.

@uevor(h) (LN&SGSMevoTmIGETTS LUl @bs BrHsIsHer 2 L LGHUWIL 6@
eLNEMEVANIL_L&H6MG 6U60 T UL|RIGHET.

LIL_LD 18 LIMHMAI&HET.

(@ T600r(h) GUEMEHUITEOT BITMETHIGHEN6T QIS BITLD 6U6MTHSIETEETTLD)

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.

Qbs  ablwempuile  epeud,  fBSEGTH  BTOSISOSULID  @Iesr®
W&CHMeooTmIsGaTTe:  LNifléss  (wlquld  eretlgl  QSHSRME.  ehs60f5SieLnmeot
(LNESCHMTEITSHMS  QUeMTW  eLN6TM GeNMBSLILF LFILGET CHemel 6rerLGID
BLOGG GSHLLD.

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 overlaps, we need only two conditions to construct a triangle
congruent to the second triangle. These can be, for example, one side and the angle it makes with the
adjacent side of the quadrilateral. Alternatively, one can also give two angles.

QLFEVT, @B Bleevulley (NS (PHCHTEONSHNS 6UeMTW  [BHLOSE LT M)
GOMBSLULF DFHLILSHET CHemaUlILBGHMS. AHE5S (LNSHCHTESE SIS, @)60Tenliln
eNEOTM  CHEMEU. BLE0TITeV, RMHLIGEHD  eedTMIeTGLO6)  660TMI  QUIMTIHIHSIEUSST6V,
@\J60oTL_MeUS! (LN&HC&HTE00TSH SIS (LDMMIGLOTSHSHUTMI 62(H (LNFHECEHTE00TH60EH GU6DT L
BLSGES @Tetor(h WHLILGCT CUMSID. 6T(hSHSHIHSHTL LTS, BTMHHISFH 2 6T6T (hH
LUSHHSHIIHGD 5MG OSSI6T6T LUSHHSHHGWD QLG emn&EHLILI(ID
GHMEOOTIOMHAD @66l  @QHSHEHEVTD.  MMMs, @ Jeoor(h  G&Me0or I 6m6TUL LD
6T(H &SI FHC & TETEITEVITLD.

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.

@ensLl LM CUWMH&HS LMHGMTH ULl 6TT6TGIEUETMITEY, (N6 (LNE>CH:TEroTE 608
W96 QFs LNeTL BTMHHISHET eLNTMl eLNEMeVEEHLD (LALGeUTE6N (h 86T me6oT.
LHVMEV, LOIEFFUI6ETET  @(H  epemeveml (D& @reor()  LGHILILS6T
CLHOSTHSSLILIL(H6TET 6T(h&EHSHSTL(heTlev @LILS GLIMev) GLIMSILDTETenE.
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6T60T 6, R(H BITMSHTHNS eUNT W CHeMEUWITOT GHOMBSHLILF HEH6U) SI600I8EHIH6T
QbhS BbHSH GHIILISEET G LD.

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

R SHONSIHEUNTOT BTIMHHIHMNS eIl  CHMEUWTET  GHeOMbSLIL &
LSS GUlss Bg Uflgme, @g Wamhh 2 mGubOSseSTs
QOBEHMG!.

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

6] MICHTE0THSHSHGLD QCHCLIMTL QFUISHTEV 6T60T60T [HL_&>GLD?

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.

] DmICHETOIHMES QUGCUMS auemTCaIMD. GenMBSHLILF
eTeooTeonf|Hema U6l epemey QI LBIGHEMET  aUedIhS @b
OMBICHMEOTTH MG 618860607 (LNECSMeoormIG6TTS LNflE8 oL U
TS LUMTH&SVTD. @ueior(h)  eLpemevalll L MBIgemerT
QUEMTEUGE0T eLPGVLD, eLNEITMI (LN&GS eI RIGETTS: @ems LIflees
(LOLQ.ULJLD 6T60TLIG! LIL_LD 2 83 LUMI&:&LhEUMG! BLO&SE Q&5 F1SHmS!.

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. Figure -2

WSO  (NECHTEESISEES BLOGE  epearml  LELILGS6T HL-0 -2
CoHemauliLi(hlD. Q@ UeooTLMaUS  (LNSHCHMITSHSISHGD  GLogwLD

epeOTm  DHILILEET  CHeme, 60TV S60T  @(h LSHSHD  epermleor  GLO6Y
6260T MG LIM(BHIHSI6USH TV @\ J6oorGL GuUMEILD. 91CHGLIM6Y, ELNGOTMTEU S
(LNE&C5 6T S8 GLOaILD @) T6vor(h LDFILILG6T CHemeuLlILI(hID.

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).

QLHEVMEV, QR(HULNSHBHTESHMSES GFISHEGLLCUMTEIHVEVMD @ Teoor(h LOGFILIL|G606TE
CoFIEHHICMTD 6Tl QS FHSIC&H T BHLLTTHET. 8, @IHS60(15SIeLNmeot
OMRIGHTITHMNSE U  CHeOGUWITET  (GH6MDMbBSLILF
LOBLIL|GH6T (LD (3 + 2 + 2) QLG LD.

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

3| MICSHT6O0TRISH6IT, 6T C&HITEO0TMRISH6IT, LOMMILD
6T600T G5 TEO0T RIS EHHGHLD @)60HE HeooT(HLNQ&H8 (LPWmHE
Q&EFWILIGVITLD.

Figur.e -3

LILLD -3 2. How many triangles can a hexagon be split into? (Remember that the

number of diagonals drawn must be a minimum.)

2. @ MICHTOHNSH 6THEH6060T (LNEHGTHT600T RIS 6T
Nifleses woigujn?  epemevelll Ligserfledr  6Teoometol G608  GHeNMIHSLIL FLOMES
@) ([H&HFHBeU6voT(HILD 6TETLIENS Hl6m6oTaNl6V G MTETEHMISH6IT)
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3. What is the minimum number of conditions needed to construct unique hexagons?
3. SENSSIINTET  MICHTETHRISET QIeMTU  GOMBSLL FLOME 618560607
DG IL|S6T C55600617
4. Why?

4. 6J60T?

5. How many triangles can a heptagon be split into?
5. 621J 6T(LDGGHITEOOTITE 60 6T SH6M60T (LNEH GG T600T RIS 6T

LNifls&eumin?

6. What is the minimum number of conditions needed to construct unique

heptagon? Figure 4
6. 560115 &eLDTeoT 6T(LD GG ITE0OT MBI 5560061 aUEm T LD -4

GODBSLULFLOME  61HHMe0T  WHIILEET  CHemeu?

7. Why?
7. 6J60T?
8. How many triangles can an octagon be split into?
8. 62[J 6T600T B T600TSH 601 678 FH60)160T (LNG> & M600T MRl SH6ITTE
LNfl&&eumin?
9. What is the minimum number of conditions needed to construct
congruent octagon?
9, LOMIQLOMTS S 6T600T G & 60T MR &> 60)6IT UM
— GODBSLILFLOTE  61HEHMeT  WGILILGT  CHeme?
UL b5
10. Why?
10. 6J60T?
References
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