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

Is Your Polygon the Same as Mine?

6T6OTERIEML_LLI LI6VGSHIT60OT(LOLD 2_60TERIEML_WLIGILD 6260TMIT?

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.

LPEITEDIEN T

PaIgG6T LDeoTHev BlemetTss @(h (LNECHTEIISHMS GG TemneVELIFIELNILD 6(HeUfIL LD
etaueumm)  leuflUILSTE6T 6Tt  BHlemerTsSILl LUMISH(HERMTHETT?  eTenG L]
LIMHMIE Fo. 01686 - LISS&HMISENETWIT {60608 G860 MhIS606TUIT? 2_HIG6T LO60TEH 6D
BlemeTss  9IC%H 2 (HausHems IbS BUT SHUET QFWeumym? G,
GODBHSLULFGH SSH6Uemev LIFIm @6ms eTeueumm Qe (L WLD? @)1, @\bHs8
ComatallgmEhsE  llemlL&&Emeo (WPWMHFEHSHOMD.  Flev  6fH&SIGHEHTL (HE6m6T
2TMUGS, 2 HOICHTES), LHQID Seaalldgaheam bImslss v HeLSs!
©@)6M& GIGFUILIGVITLO.

Materials

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

QUIT(HLS6IT

QEUDMISHTETHET, QLITRICVSEET, TULIFTSHET (LOILILITETSE),  SeUTTul
QIUIL_LQ. (S6UTITUILD, eLNEDEVLOL_L_MBIG6IT, G85Mevor j6mall, LoMmILD 266 G&sTeL),
&5 FEHCHM6v.

Task 1. Drawing your triangle

QFWIEV 1: 2_MIG6rfledT (LN&BSHTEI0TES 605 6UEMTH6D

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&LILULL Qeummigssmefley Bniger ellpLLL L @ (LN&HCHTETSHMNS
QUEMTWMIGET. (PHCHTOTSHH6T LHHMESET mmID CohmeormgemneT jemalll (b,
2| 560T ELNEMBVEETHE & QUIWI(D\BIG6T.

Q2. Now see the triangles drawn by your friends. Do you see anything interesting? What is it?
GH2. D MEHET [HOOTLISHET  6UNTHHETET  (LNHECHTOTRIGHEN6T  LIMIHRIGHET.
G TENVWILDITEOT J&5TeU S 860016001 I6VLIL_L_GHT? IS 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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(LNECHEHMTETOTID CUEMTHES STen6T BhIGeT LSFHTNS FHeofllCll aT(hHS! 606U MBISET;
QEFwWeLITL Iqe0T  LleTQeorm®  SLLESEFH @bS (NSHCHToSEmS  LOesor(hLD
LTS &6 [BeSRCMITLD.

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

QFWEY 2a: RCT @ USHHCL QSHTHSHHLLHETETCUMS (W& GSHTeoorLD
6960T60) (D) 6UEDTSH6V

Draw a triangle on the given paper, one of whose side is 6 cm. Label the vertices of your triangle.
QEMMHSSLILL L smerfley, H (LNEHCHTEOTHMS QUMTHBIFSET. @)&H60T @(H LHSEHLMD 6
QFLSYH @S5S Coumor(hd. 2 misaflear (NHCHTEOTSHET  CLNEEVSEHEH S
QUWH(HBIGET.

Now study the triangle drawn by your partner.

QUICUMEI 2 M6l dal L merfl euemnTbS&eTeT (LNEGCEMTeoTs M5 3,16 Q&I MBISET.
Q1. Is your triangle the same as your partner’s?

G&s.1. 2 MmIsGafler (WNEHCHTET(NLD  Fal Lmaflulledr (WEGCsMeorLolD  6p60T MIGLIMTeY
D GITETHIT?

Q2. How did you compare these two triangles?
B5.2. @B @ T6vor(h (LNGB5sTEOOTRIFGEMET 6TeUeUTMI LI I [J&H6iT?

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?

BH3. (NECHTOTSHFHT 6([H LISHHD 6 QFLS eerm o MmsaflL(ph 2 migerfler
Fal_Lmeflul_(od samUUL I EhHSS. BhIGeT @UHe(B GILIMM (LNEGSs 00T RIS 6T
L& FFHUTE 55MTTGLITEV @)(HHSHE0TEUT? 6J60T?

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

QFWe 2b: 6T 6@ G&Hmeoorld GG GC&TH&HSUL(heTem@UmS!
(NG BBITEOOTLD 6260T60NN GUEDTSH6V

Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle.
QEMRHGEHILLL Hmefley e (WNEHCHTEITEMS UENTWLHBISHET. HDILU @7
G&HMeooTlD  55° L& @HHS  GeustoT(hD. 2 MIGEHOLU  (LNEHCHTOTHHH G
QUUWH(HBIGET.

Now study the triangle drawn by your partner.

@QLIGUITE 2_mIG6l6ir Fnl LTerfl euemIHEHI6TeT (LN&G8sT600TE6M 8 [T BIG6T.

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

Go:.1. 2 mGafler (NSHCHTeTIPD  Fonl Lmerflulledr (NE&CHTeOTOLD  6260TMIGLIMTEV
D _GIT6NM&IT?
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Q2. How did you compare these two triangles?
B5.2. @6S @\(H (LNEHGSTEO0TTRIFEMEIT 6TEUAUTQMEVEVITLD L ILIL I [T86IT?

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

G%:3. (PEHCHTOGETHT  @RIHCHTEOTID  55°  6T60TMI 2 MIGETIL(OLD 2 Mhigerfledr
Fol_ LmeflWlL (D SamUILLl ) (BheHE. HBhgGeT @@eUEh QUMM (LN&G8s 6o mhls6T
W &5aflWmes &S5 TTELITEV @)(HHESE60TEUT? 6J60T?

Task 3: Constructing a triangle when two measures are given

QFWe 3 @Uuetor(h eMeY&HeT QHMTHSSELILL(H6TeT  GUMEH 6@
WP&HBCHITEOITSHENS 6UEMTEH6V

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 CLNGTN GH(LDEHEHEMET 2 (HEUMTEEGMIGET. FMHHUICLETMITE, [HT6V
ST HH(HESGLD Tl LMerflEHEHLEIT GH(LDED6U 2_(HEUTHGHMHIGET. @ HHE G (1LDHFHEMET A,
B, LOMMILD C 6T60T SI6MLOSFHIL_6VITLD.

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

GSW A 7 QFS LOHMOD 5 QFLS emallevmer LSHHMIGMETS G&TeoTL (b
(LPECHTEOTEHMS  GUNTWBIFGET. 2 MIGET6T  (LNSCHTEOSEHET  CLNEEVS EHE S
QUWH(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 LUHSHD 6 Q&L MHMID GoMeooTld 55°83 GISMT60oTL. @(H (LN&G5T600TS6M S
QUGN T MBISEIT. 2_MIG6T6oT (LN&G8s MetuTE: S 60T eLNEDEVEHEHEE GLILF(NBIGET.

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

GLW C 50° MmN 75° CoHMTe0TMIEHN6ETSH  Gl&HMTeooT(h6Tem 6([H (LN&HEHTETH0SE
CUEMT W MBIGET. 2_MIG6rl6dT (L& B85 TenoTd S 60T eLNEMEVEETHE> & QLIWIFI(DBIGH6T.

Now study the triangle drawn by your partner.

@QUICLIMSI, 2_MIS6rl6oT Snl L Merfl 66T HSIGTET (NG TE00TH6ME BT T MRIGET.

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

Go:.1. 2 msafler (NSHCHTeTIOD  Fonl Lmerfluledr (WNECHTeoTOLD  6260T MIGLIMTEV
O GITEMSIT?

Q2. How did you compare these two triangles?
B5.2. @6 @)\ (LNEHESTEO0TTRIFEMEIT 6TEUAUTQMEVEVITLD L ILIL I [T856IT?
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Groups A, Band C:

GSHEHET A, B LDMHMILD C:

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

G5:.3. 2 MmGT GuallayeTer o mILILNeTIs6T 6ReUQeUMIHEUFlET (LNEGSEsT60ThISEHLD
L& FFAULTE 6255 MTTELITEV @) (HHSHEOTEUT? 6J60T?

Task 4: Constructing a triangle when three measures are given

QEFLIGV 4: CLO6OT M 266U &H6T QBMTHSHSLILIL_(H6TeTCLIMS 62(H

(NS BHTE00TE60)S 6U6MTEH6V

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

G Al XY = 4 QF.LS, YZ = 6 QF.LS, LDMMILD XZ = 7 QF.LS 6T60TM 26T6)560)6TE ©\85T600TL
(LN&HGGHITEOOTLD 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&.L0 BC = 6 Q&.L0, LDMHMILD LACB = 45° 6T60TMD 6T6YEHEM6TE Gl&TE0oTL
(NGBS TE00TLN ABC 83 6U6MT U MI&H6T.

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

G B1: 21K = 40°, 2Kl = 65° LOMMILD £KIJ = 75° 6T60TMD 26IT6Y&H6M6ITEH GG M600TL (LNEHBSHM600TLN
IJK &3 660 J UL MBISH6IT.

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

&G B2 LUST = 50° ST = 3 Q&.LS, LDMHMID .STU = 65° 6T6OTMN 6T E6M6ME GG TE0oTL
(LN&HGGHITEOOTLD STU &3 6U6M [T U MRIFH6IT.

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

GW C1: EF = 7 QF LS, FG = 9 Q&F.LS, LDMMILD ~GEF = 90° 6T6TMN {66 5606TE Q85M6e0oTL
(LN&HBSHITEOOTLD EFG &3 660 T UL MRIGH6IT.

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

G C2: PQ = 5 Q&F.LY, .PQR = 50°, LDMMID QR = 4 Q&F.LT 6T6OTM B{6TEUFHEMET GG TEvoTL
(LN&HGGHTEO0TLD PQR 83 GU6D) T UL HISH6T.

Now study the triangle drawn by your partner.

@QUICLIMSI, 2_MIS6rl6oT Snl L Merfl 66T HSIGTET (NG TE00TH6ME BT MRIGHET.

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

Gs:.1. 2 miseaflerr (W&GHMeOTOLD Fnl Lmeflulledr (N&GCHTET(OD 65T ELIMTeV
2 GIT6MSHIT?

Q2. How did you compare these two triangles?
G5.2. @6S @\(H (LNGHGETEO0TTHIFEMEIT GTEUAUTQMEVEVITLD L ILIL I [T86IT?
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Task 5: Minimum conditions for the construction of a unique triangle

QI&FWI6L 5: ([ FH60TlSSIEULDITET (LNGCH MOS0 eUeMITL G 6m6ULIMeDT
SMOBSLILF DG IL|S6iT

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 QFW6 16V aUeOTHSSE CUMeTM WISGFFAWLMS 2CH (LNGECH TSNS
o MIGET  [BeooTU/Gal LTel  euenTWCeustor(hld  6TedTMMeV  GemMmIbSLIL FLOMSs
6T6OT G\ GOTEOTE0T S8>6U6V5HEM6IT [BIRIFHET 3J6U([HEHE 3i6flea Ceuevorly WI[HEsELD?

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 Cometalluilley QUHM (WNE&EGSHTEGmMS WsFFALmes G5 CUmedTm
QUMIBISMNE, Caum H&F6I6 QHTSLILSG6T LWeTURSS LI WWm? Fluns 265
(N&HCHMOTHMS SIHFlQUl @&SICUTerm GCoumILIL L. $H&HEUV GHMGSGLILSH6T
26060TE S WD GMILILIL (pUWIMHE U] bIg6T.

Task 6: Constructing a quadrilateral

Q&FWIEV 6: 62(H [BITM&HTHENS/HITMHEETET0TS NS 6UMTSH6V

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. (@ (LMHMGTEHEH (LN&HECHTOUTHNS 6TeUeUTM  aUenTUIGaIo0T(HLD  6T60T M
o MIGET IMeTal(BSHGSGL  QUCUTE  QsHbHMmMEGL. AGSSHTEH @0
WOMIQDTSS  BMTMHIHMNS  6elalTm  elengul  GeustoT(HD  6Te0TLIENSH S
Heoor(HLNQ LIGUITLD. 6  (WMHMIGNTSS — (LNSHECSHTETSHMSES eI eLN6dT M)
GOMBHSLLTF DFLIL|F6T CHemeUQULTleV, BTMHEIE SIS eTeualene| CLIMSILNTETS TS
Q&GS LD?

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.

G&:.1b. @UGUME, BIMHHEISHET IMTHE LUSHSHBISHEBD 3 Q&L 66T
QEBTHGHEHLILLIQ[HHSTE, BHIFGET 6hs WTHFIWmeT BTHEHTHIGNETUIGVEVITLD
QETWPWD  eTeorm) CUTRIWMSGET. Q&THSSLILLL GeumMmISsTertlev
26U6ULY 6 MHIGEM6IT 660 T UL MBISH6T.

CC-BY-SA 4.0 license, HBCSE 5



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

Q2. Did you or your partner get different quadrilaterals for Q1b?
B5.2. G&.1.b-MG 2_MIGHEHENLWSID Fol LTeflenl L BTHEImIESEHD QeleuGalmmss
©)\(HIH&H60TEUIT?

Q3. So, if only the sides are given, is it always possible to get different quadrilaterals? How do you know?
G&.3. Q,&, LISHHMIGHET DL (HGLD Q&THSHEHLILIL_LY (HHSHTeL GleuelEGeum!
BITMHETMHIGENET 6TLIGLIMSIGLO QLM (LAY ULDT? 6TLILILG. @)608 Q1S5 SI618 M6ooTIC 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, () BTMHISHMSL LM @h HeooTLI(HEG 61 el ILICaIetoT(HLD 6T6dT M)
FHHLIMET QFUIGE GQS&TETERMHIGT. @LUCUMSI, BRIGET LTHE HeneTHs 3I5FF60
II8FH BMTMHIHMNS UBLD QLMBEUEOT(HLD 6TEOTMTEY, AHUHEHE LIS Tn Q.U
GONBSLULF  HHUVEMET  GCUTHRWBIFGET. 6HHE5 SHHEUVEHM6ET  [HRIGET
s 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.

PhigeT GomhsULEF SHaeuns Lfbaaorsss 2 comennwlnsCal  Galemey
QEFWHRMST eTedTLenSE FHlUMBMSET. GLMHASTHSGSLILL L Chetallulley 2 misser
BEOOTLIHE& BhIs6T efllLSTE Famll HHeUNSHEGE QeucuGalmi BTMHEJHIGEn6T
UM HS LIMIHHIFHET.

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

G55 (NMMIQTES (6V6VE (LHMIGTSHIMES BTMHHIHBIGHENET QbHHH &HIH6U6V
QBTG LIL g6t allememalld:@GLD 6TeTLI6n &8 GHMIS S FNHSHIS6T.

Q6. List the conditions that worked for constructing a unique quadrilateral.
B5.6. R(HBHEONSSIQUDTEOT BTHHIHMS UeOTUSNHEG FHILULL BlILBHSEETEHEMETL]
LIL1Q WIeSl(h MBI &s6T.

Task 7: Some special triangles and quadrilaterals

QFWIEL 7: Flev FLIL| (PEGSHTeT0T IS EBLD [HITMH &S EBLD

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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LPOMIGIDTSHS BTMSHIHEISGET MM (LNECHTO0NMHRISGHEMN6T alenTll CHemeulILI(hLD
GODBHSLULF H&HeUM6V BITD SHeoor(hLI & SI6TCeTTD. QL6eormev, @LIGUTE Flev
FoLIL BTHCHTEOTRIGEMETULID  (LNSHEGSTEI0THIGEMETUID  LMTEE6VTD. @)eUmenm
QT W BLOSE CHemaulILI(HILD GenMbHSLILF 558616086006 &600T(H LN LIGLITLD.

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

G&.1. PMAMTLIL FLOLUSS (N&HCSHTEOTHISGEET UenTW  615&56M60T  LOGHLIL|S6T
GhemauLiLI(hLD?

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

BG5.2. (PMHOMTLIL] FSITHIGENET UMNTHHL 61855560607 HH6U6VE6T CEHemaul1LI(hLD?

Q3. How many pieces of information do you need to construct congruent rectangles?
G&.3. (LPMAMTLIL| QIF6UAISHHBIGHENET UM T 6T H60)60T HEHEUFHET CHemauLiLi(hLD?

Q4. How many pieces of information do you need to construct congruent rhombuses?
G&H.4. (LLMAMTLIL| FTULISFSITMRIGHED6T 6UNT U 6T &H6060T H&FH6U6VEHET CHemeULILI(HILD?

Q5. How many pieces of information do you need to construct congruent parallelograms?
B&.5. (LPDMQMITLIL| &)60)600TH I MHIGEMEIT 6UNT L 6185 SH6060T HFHEUVEH6T CHemaULILI(HLD?

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

G5.6. (LLMHAMITLIL] FHlEUSHBIGHEM6T GUMTU 6T&HEHMET HFeUE6T GFHemaullLi(hLD?

Task 8: Constructing a pentagon

GIFWI6L 8: I SHIGSHMTEITSH6MG 6UEMTSH6V

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. (IDMMQDTHSE (NSHGHMEOMRIGET VLG (LDMHMIQLOMSES  BITMEHJHEIGHENET
QUMW GSHem6UWITET BILIHS6060TE6M6T HRIGET emeTaU(BLD Q& flH &I Q8 mevoTL
Blemevwilev, (WPHMIGLDTHS BHICHTEOTRIGENET  CUMTEUS  6TeUETMI  6T6OTLIENSE
HooT(HLINQ &S5, W&,  WOHOMTES  (PESCHTEITRIGEMN6T  6UEM TSNS TE0T
GODHSLILE LDFIILSET LPETDNSHaID (PHODTESS BIHSIBISEEDSHE BbSMee]D
@BHHRPME. WHMIQLOTES BQHICHTEOTRISHEMET UMW CHemaUUITET GenMbSHLIL &
LOGLIL| 61T 6T60T60TEU TS @) (HH@GHLD 6T60T M) Blem TS SN TEH6T?
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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 HEOTLI([HEG 10T el 1LICaIeoT(hD 6TedT M)
SHOUT QFUIE QOMeTEBRIGT. @LUCUMGI, HHIG6T DTHE) [BleneTsHs O FEFF60
9I8FH BMICHMTE0TSHMNS 6UIHLD QLIMBEU600T(HILD 6T60TMITEV, 6UIHEH G 61L& Ew Q.U
GODHSLILF  FHHEULEHMET GCUMTRWMSGET. 6TH5HS SHEHEULEMET  [HHISET
eIl IL|efTa6T?

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.

PaseT GombsULF SEHalevns Uflbgimrsss 2 amennulns:Cal  Cousmey
Qacmﬁs\mgsrr TTLIENGEF FILIMIBAIGET. CLMEOSTHIGSLILL L CHemaluiléy o migGeT
BEoOTLI(HEE — [HHISET gaﬂuug;rras WLQFUIS SHUNGE eueuCam
SOMHIG S 60T MhI&H6MET GUEMTHS! LIMHHISHET.

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

G5.3. (PMHMIQDTES VLS (LPHMIQLDTEH TS SOHBICHTEOTHISNET QHHS HH616V
QBTG LIL ger allemeTalld @D eTerl1ensg s G S FHFHen6oTd Q& UL MhISET.

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

G54 RMHSEVSSIINTT  BVRICHTEONSHMNS I  QUTMISSIONES G (BHS
BILIH 5 60)60TE 606 L] LI IQ WIeS(h ki &saT.

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

Q&FW6L 9: RIHILLMHMICILDITSS usu@asrreczsrg;ml_% 6UEDT W GZH6m6ULITEDT
LOGLIL|G6rTl60T 6TetoT6n0f1 5 6m&HemUIS S60oT(HILINLY.5 5560

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 (LPFHCSHTEO0T RIS, LOMIQLOTS S BITMETHISH6T LOMMILD
(WHMIGLOTES 3MmIGH TEr0TRIGEM6T eUeM T GG 6m6ULITET MBS LIL & DG IL|E6T
6TEOTEOTGIEUEOTM @ MIGEHEHEG GSFlUD. @LICUMS, (WHMIGIDMESS MG T HISET,
VS (PHMIGLOTHS TGS TEOTHIGEMET  6UeMTW  GSHemeUTeT  LOGHILIL|GH6T
6T&&H6060T GIUIGOT M) [BITLD b JITUIGVITLD.

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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Flov 2EMEHHBIGENET QFUIS, QSTHIGELILLL STeTaerflev 6l aUnIgem6T 6UeMTUMHISET.
D MhIGEHENLLLI 26TEBIGEM6T S(LDETOT 3L L alenevor 160 LIGeN(HBIGET.

Table 1 Conditions required for constructing a congruent polygon

SILLEUTTT 1 QMHULMOIGTSS LWECHTOTHMS alenIwl  CHemaul (D
OB IL|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 G MeuoTdsSH) 6ot () (LHRMITELOTSS
6T LIS&smisserfleor Quiwlry LIV & T600TH 60 GUEMIT L
6T600T600T | 856085 G6mEUWITENT &HeMMIHSLIL &
OB IL|S6IT

3 (LN&H@BMeooTLD 3
4 BIHSTLD/ 5

BT MG TEOOTLD
5 MBS ME00TLD
6 9 MIGGHT6rOTLD
7 6T(LPG&HIT6TOTLD
8 6T600T @S5 T60OTLD
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Proving our Conjectures

BHLO(LEDIL_ULI 26N MBIGHEM6T HleHLI &5 5560

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
(Here we have drawn two different types of quadrilaterals). _  Quadrilaterals
. . . . UL LD -1 [BITMD&JHIGHE0I6IT
TG MBIG6TTI6V 6T6M6L &ifl 6T60T MILD, 6T6m6U r 0 e e e o A
SH6UGMETLIENS LD 6T6UGU T M) BlepLI&&6VITLD 6TEOTLIEN S BITLD
&H60oT(HLI19 58 CUTSRICMITLD.
(DBIMTM&EHISH0S 6160 UMISHEIT.

@ueoor(h (LN&GsMeooTmRIGeTTES LflbuY @bs BTMHSETISH6r o L LiGHuley edm
eLNEMEVANIL_ L 608 6U60 T UL|RIGH6T.

LIL_LD 18 LIMHMAIGHET.

(@ 600T(h) GUEMEHUITEOT [BITM&HJHIGHE06T @QMmIGS BITLD 6UNTHSIGTEEITITLD)

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  euflpenpuiled  epeuld,  ThFEN®  BIOSISMSUD  GTeu®h
WE&ECHMeooTRIsGaTTe:  LNifléss  wWlquld  eretlgl  QSHRME.  ehs601185 SieLnmeot
(LNECHMEITSMS QUeMTW  eLN6TM GeNMBSLILF LFILLGET CHemeU 6TerLGID
BLO&G QSHWLD.

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.

QLFEVM, @bHS Bleevulled (NS (PHECHTEOTSHNS UeMTW  [BLOSE LT o)
GOMBSLLF DFHLILGET CHemalILBIRME. ABHSS (LNSHCHTE0TSSIEE, @)60Tenln
ePeOTM  CHEMEU. BLE0TTeY, RMHLIGEHD  eedTMIeTCLO6)  6R60TM  QUIMTIHIHSIEUSTEV,
@\J600TL_MeUS! (LN&HC&HTE00TSH SIS (LDMMIGILOTSHEHEUTM 62(H (LNFHECEHTE00TH60EH GU6MT L
BLSGE @ revor(h WHILILSGCT CUMSID. 6T(hSHSHHSHTL LTS, BTMHHISFH 2 6T6T 7
LUSHHSHIHGD S5NG AOSS6TET LUSHHSHHGD Qe Cu emnsEHLILI(ID
GHMeOOTIOMHAD @66l  @QUHSHEHEVMD.  MMMs, @ Jeoor(h  G&sMe0oT I 6M6ITU LD
6T(H &S SIFHC S 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 LU CUMH&HE LDMGMTTH ULl 6TedTeTGleUEITMITEY, (LNG&6V (LNE>C8: TS 605
W96 QFWs LNt BTMHHISHET eLNeTMl eLNemeVEEHLD (ALY eUTE 6l (hSedT meoT.
LHEVMEV,  LOIEFFUL6ETET  @(H  eLNemeVemnl (DI eQFWIW @ reor(h  LGHILILS6T
CLHOSTHSHSLILL(H6TET 6T(h&EHHSTL(h&eTlev @aLiLg GLImev) GLIMSILDTETemE.
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6T60T GG, R(H BITMSHTHNS 6UNT I CHeMEUW TN GHOMBSHLILF HEH6U) 6005 EGHIH6T
QbhS B GG EET G LD.

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

R SHONSSHEUNTOT BTMHHEISHMS eleFll  GCHemeullmeT  GHeNMbSLL &
LSS GWISsS bwg Uflgaome, @& Wanhh o mglubhssasns
QBEHMG!.

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

6] BMICHTE0THSIHEGLD @CHCLITEL QFUISHT6V 6T60T60T [HL_EGHLD?

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.

QR SmICSHTEIGMES QLICLMTSE aUenTCaITD. GHMMbBSLILE  6T600T60011856m 8 U6V

eLNEM6L B L_MBIGE06T eUenTHS! @)HS BmIGCHTE0TS NS 61885 60)60T
(WNECHMeoTmRISGTTS  LNFleasUplQuDd 6rerUemGL  LUMFTEHS6VITLD.
@ oo eLNEEVAIILLIBIGEMET  6UEMIEUSET  eLNeVLD,  eLNGOT M)
(GRS TEOTRISGATTES @end LNflés QU 6TedTlg LLLD 283
LIMTIS@&LLEUME B Q&FISHIMS.

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
(PS5 (NHCHTEOSSHHE  B&HG  Cperm WSHILILG6T LD -2
CoHemalliLi(hD. @6 MeUgl (N&HCHMTOTHSHIHGWD  GLad

epeOTm  DFHILILEET  CHeme, 60TV ST @@ LSS eermler GOy
6260T MIQ LIM(BHIHSI6USH TV @\ Je0or QL GuUMEILD. 91CGHBLIM6Y, ELNGOTMTEU S
(LNE&C5 60T S8 GLOaVILD @) T600T(h LDFHILIL|G6T CHemaeuLiLI(BILD.

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).

LFHEVMV, QRMHULNHCHTONHNS CFFHEGNCUTR&HEV6VMID @ T6vor(h LG IL|SeM6TE
CoFIEHICMTLD 66Tl QHHBHSICH T (HLILITHET. 8, IHS60115SIaILNmeoT
MRIGHMEOOTHEMS  aUHTW  CHEEUWITET  GH6OMBSHLIL&F
LOBLIL|GHET (D (3 + 2 + 2) QG LD.

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

91 MGG T60T MhIGH6T, 6T(LDG&HT6OOTMRISH6IT, LOMMILD
6T600T G5 T6OOT RIS EBHHGHLD @)60&Hs Hevor(hLNg &8s WWmHE
Q FUIULIGUITLD.

Fui?_u[g :g 2. How many triangles can a hexagon be split into? (Remember that the
number of diagonals drawn must be a minimum.)
2. @ MICHTOH0EH 6THH6060T (LNEHGTHT600ThISH6TTH
Nifleses wplgujn?  (eLpemevelll LISserler  6T6ooTeo0fl&H608  GHeNMIBSLIL FLOMES

@) ([H&HFHBeU6voT(HILD 6TETLIENS Hlet6oTallev GG TETEBMIS6T)
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3. What is the minimum number of conditions needed to construct unique hexagons?
3. SENSSIINTET  MICHTETHRGET IMTU  GOMBSLLFLOME  6188560)60T
LOGLIL| 56T C556m617

4. Why?
4. 6J60T?

5. How many triangles can a heptagon be split into?
5. 621J 6T(LPGGHITETOTTE MG 6T&SH6M60T (NG GG T600T MBI SH6ITITE

Lfléseurin?

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

heptagon? Figure —4
6. 56018 &6 LDT6oT 6T(LDGB5T600T 15606 QUEm T UL LD -4

GOMBSLLFIOMS  61&5HH60)60T LFIILEET  CFHemeu?

7. Why?
7. 6J60T?
8. How many triangles can an octagon be split into?
8. 5[] 6T600T GG IT600TEH6M & 618 &H6M60T (LNG>B&H 60T MRIFHET T
L flgss6umLn?
9. What is the minimum number of conditions needed to construct congruent
bctagon?
9, (LDMHMIQLOTS S 6T600T G & 60T 51 &5 60)61T UM
- &HNMHSLL_FLOMS 6185601607 LHILSHET  CHemel?
igure -5
UL LD -5
10. Why?
10. 6J60T?
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