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

Is Your Polygon the Same as Mine?
6TEOTENI 60! LI6V@ESITE00T(LOLD 2_60TS0)I60)L_UISILD 6260TMIT?

Overview

In this Learning Unit, students will explore the minimum conditions needed to construct a unique triangle
or a quadrilateral, and other polygons. The objective of this Learning Unit is for the students to realize for
themselves that the conditions which enable drawing a unique polygon are the same as the conditions of
congruency they have studied.

FHSHHLD
@Qbss sHMHmev Lflalley, e Seoflsgiainmer (WN&HCHTEITD 366V BTMETLD,
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Minimum time

Triangle activity (Tasks 1 to 5)- Two sessions of 40 minutes each
Quadrilateral activity (Task 6)- Two sessions of 40 minutes each
Extension to other polygons (Tasks 7 to 9)- One session of 40 minutes

GSMDBSLIL&F GBILD
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Type of Learning Unit: Classroom
SHHmev Liflaller euemss: ausLiLienm

Unit-specific objectives

» To establish a connection between congruence and the construction of unique triangles

+ To find the number of conditions necessary to ensure congruence of triangles, quadrilaterals, and
other polygons

+ To understand why certain sets of conditions are not criteria for congruence

urL Uil ifley sMiHS ©)6v8 & T6T
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o (PSHCHTEOOTMRIGHET, 16T @& MT600T &6 (BTM&THIGET) LOMMILD Q&7
LIeu@ssmevormigsefledr (HAMTLiemL 2 MIFLBESS CHemaul Il GILIL|SHerfleor
6T600T60011856M 85605 &5600T(H LI & 556V.

CC-BY-SA 4.0 license, HBCSE 1
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e GOUUILL LHLUILY Q&TGLLSET 66T (WMHOMTLLI&ESTT S (LNenmEH6TTES
@) HSHEHMS! 6T6dTLIENS Lf1H &I Q8 MTeTEHS56V.

Links to curriculum

LUTLSSIL L &SI 60T 2 66T Q&ML [JL| 56T

. Congruence of Triangle (NCERT Mathematics Textbook Class 7), 7 LD GU@I'JIj]d)T BSGUO‘HQS
L&SSLD.
. Practical Geometry (NCERT Mathematics Textbook Class 8), 8 LD GU@UIJ]GGT asewﬂgs LS SH&LD.

Prerequisites

Students should be familiar with:

. Use of geometric tools like scale and compass

. Basic construction of triangles and quadrilaterals

WeTeoTCr QS HH [HEH Ge6vorLy Ulemel

LY 6dTeumeueoTeum M6V LoMmeoorelF86T Lfl&Faub QummImass Geuesor(hLd

o IaTeYGSHMeL MMID  HEUTMWILD  (compass) GUIMETM  culqelluley  SHellg:emer
LIW6oTLI(H & S5 6V.

o (NSCBITEOTTRIGET LDMMILD BITMHETHIGET 6UemTeUSH 60T 3Lq.L1LIemL Lifl&6v.

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.

W66

BRIGET LDETH6L HleneTES ([ (LNECHTEEMS GISHMTeMVCLIGIELNID (HeUfILLD
eteleumm  eleuflILILTTE6T 6raTLemS BlemeTs Il LUMTTSHHEHNTSHETT?  6TensL
LIMHMI& FomIeTT86T - LIS MRISENETIT 260605 G860 I 606TUIT? 2_HIG6T LD60TH 6V
BlemetTss  SICH 2 (HeUSmMS ABSH BUT  SHHLMET QEFuleumrm?  Gsld,
GODHSLIL TG HHeUemn6ev LFlomml @ems eTeueumml QIFulwl (LY U|LD? @)6Tml, @\H&H6
ComatallEmEnsHE  llemlLdbEmen (WPWMHFESMMD.  Flev (& SIGHHTL (HEGemeT
2IMUGS), 2 HOICHTES, LHQD SeaalSabam bImsflss svag HeLSS
@6M& GIFUIULIGVITLD.

Materials

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

QUIT[HL&6IT

QEUDMISHTETHET, QLIOTEFICVEET, TULIFTSHET (LOILILITETSE),  S6UTTul
QLILLQ (SH6UTTUILD, eLNEMEVLOL L MBIS6IT, Gg5Te00r geﬁeﬁ] LOMMILD 2|66 G8T6V),
&S FEHCHM6V.

Task 1. Drawing your triangle

Q&FW6L 1: 2_MhIS 66T (&GS TETITE; 6008 6160 TS 60
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Vigyan Pratibha Learning Unit Is Your Polygon the Same as Mine?

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. Q&MHSGSLULLL Qeummissmetley BrigeT elLLLL @@ (NG5 Te0rsmS
QUM WBIGET. (LNSHECHTEOTSHSH 60T LSHHMEET LMmID CoHmeormssemneT jemalll_ (b,
S| G60T CLNEMEVEEHEE GILIWIF(HHBISsET.

CHRMTEMD 5 5
U&HSLD wcm

R S — oy

Figure T1 Students' way of labelling a triangle
LILLD T1 @B (LNECEHTE00TSH 605 G185 LOMTE00T6U T856iT
LweTUmSSID audlnemnm

Before the students begin working on this activity, make sure they are sitting in pairs.

Each task requires discussing with another student, and in this unit, we often refer to these students in
pairs as partners. Make sure they all have required materials or at least that every pair has one set of scale
and compass.

QBSHF GFUILLITL ML LDTE00TeUTHET QSMTLBIGD (LD60TL|, eUT&HET GFIMIQ&HETTSH
ST HHELILNS 2 MIH Q&I BISHET.

RAUGQEUTH  QFWelsuld, @6TQeTT[H  LOMEooTeU(BLETT  SHeVHEHOTWM(H6US
QFWLTSL. @Qbss s&smmev  Lflalle, Corbagl wCumHles@Gy Q@Qbhs
LOITEO0TEUI&H606T  Fal Lmaflsear  eerm 9 &HEs] GOIULIGGTD. eUTsserT
MTRUMBLD  CHEMEUWTET  GUMIBLEHED6T  60)6USSIGTOTTISHET  6T60TLIND
2 MIGEFUILBIGHET, 6VeVS! 6UGIUTTH CHFMIUIL(LOD GHeMMBSLLFLD 266 Cosm6L
6260T MILD &HEUTITWILD 6260TMILD @)\ (HI&H Geustor(hlLD.

This activity will give you a chance to see whether students can draw triangles, measure sides and angles,
and also, whether they know how to label a triangle. See Figure T1 for an example of a student writing the
angle of a triangle adjacent to a side instead of a vertex when we conducted this activity with Class 8
students.

(LN B T6O0TMRIFHEMET 6UMNTHE, H60T LISHSHMIGHET IOMMILD G8Me00T hI&H60)6T 6T6U6UTMI
garall(heug, LMHMID @M (NEHECHTOSSIGEG aleumTm QU Geuesor(hiLD
6TEOTLIGILD LOMEoOTeUTSHEH5HE QSFIHHHSHRMST 6reTLIenNSS SHeooT(hLI) &85 @ bhsa
Qwelm® @ eumlliueflé@d. UL T183 UMIHHIGET. BIHBISGET @QbhSs
QFWELLIML 6L 8D QUGLIL| LOMeooTeUTSHEhEHEG HLEFUICLIMSE, @H LOMeooTel)
(PGB T6o0TE BT CST6I0TE MG CLAENEVEE ([HBS GMIGEITLNEY G60T LSS S5 G
BB GMISHBHSTH.

Q2. Now see the triangles drawn by your friends. Do you see anything interesting? What is it?
GH2. 2 MGEHET [HOUTLIHET  6UeDTHBSIETET  (LNSHCHMTEO0TRIGHENET  LIMTIHHISH6T.
SrUTITENVUILDITE0T 6J&5T6US! 85600T600T16VLIL_L_GHT? Gl 6T60T60T?
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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.

(LPE&CSHTEOTID QUEMTHS SHTeM6T [HhIsGeT LSH IS HeolC f(hHS MeUL|HISET;
QFWeLITLIqe0T  LleoTQeormp &SLLSFHV @bs (NE5CHTEmS  Leoor(hlD
LTSS HERGMITLD.

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

QEFW6L 2a: RCT (M USHEHC Q&HTHSHSHLULHETeTCGUTS (&GS TeuorLD
6260T6M(D 6U6D TS 6V

Draw a triangle on the given paper, one of whose side is 6 cm. Label the vertices of your triangle.
QEBMTRHGHHLILIL L Smeflev, ([ (LNECHTETEMNS CUMTIL|HISET. @&HT (H LISSHLD 6
QF.N9,E5 @Us5EE Geusmor(hd. o WISl (NE&CHTOITSETHET  CLNENEVEEHE S
QW (D BIGET.

Students might ask a question, whether all the sides of the triangle are 6 cm, and a productive answer to
this question is to say "No". For the purpose of our activity, it is best not to get equilateral triangles. You
can respond to them as, "One of the sides of the triangle is 6 cm, and not all". Despite this, a student might
draw an equilateral triangle, and we discuss later, how to handle such a situation.

TS S LIGSHMISEBLD 6 Q1F.LS STeoTT 6160 CaH6meNlenl LOMetoTelJ&H6T C&HL_&HeVITLD.
"(@)6VEMBV" GTEOTLIEZISITEOT @FHME 3,&SLILLTAULNTET LSH6VTsH @) hHa@EL0D. HLOLNEmL
QEFWELLIML Q60T CBMEHSHHHHE, FLOLGHS (LNEHCHMEO0THRIGHET @EVEVITLNED Q) (HHSHTEV
QAUFHIWLTS @HHGL. "(WNEHECHTESHT 0 UHHL WLEGCL 6 Q&L
S| 6M60TS SILD6V6V” 6T60T M1 LOMTETTEUIS6ITILLD LIFH6V6l& 60D, @)6m& 5 S5MTeoorlq LD e(H
LOM600TEU[ FLOLIGHE (LNEC&HTE00TEH M 6U6MTUIGVITLD. BJ6UEUTMITEOT (H @HLO60I6V 6TLILIL
NG WM Geuetor(hILD 6TedTLIG GMISS! LIN6OTeTT 85605 &I60) T WITL_6VITLD.

Now study the triangle drawn by your partner.

@QLICUTE 2 _misefler Fol L merfl euemIbHSE6TeT (Lnd:G8sMetordHemd U6 Q&FUIWL|BISET.
Q1. Is your triangle the same as your partner’s?

Gs:.1. 2 msafledr (P&CHETeoTIPLD  Fel Lmeflufledr WpaCasmetorpd  66dT mIGLIM6Y
O _GIT6M&HIT?

Q2. How did you compare these two triangles?
B5.2. @\H& @) T600T(h) (LN BS:TEo0T TRIFHEMEIT 6TeUeUT M LI ICT&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?

GH:3. (PEHCHTOTSHTHT 6([H LIGHEHED 6 QFLS ererm o MmSGaflL(pn 2 migerfler
Fol LmeflWlL(pld SamUILLl 1 BHSHSE. HhIGeT @eUEn QUMM (LN&>G8smTeoor kg6
L& FFAUME 55 MTITGLITEV @) (HHSHE0TEUT? 6J60T?
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Make sure that you collect some oral responses here. The students can give various criteria that they used
to compare the triangles; like lengths of sides or measure of the angles. When you move around, check if
there are pairs of students whose triangles are obviously different. Ask these students whether for such
cases they need to measure the sides or angles or they can decide using some other ways.

QR MLl LIS6L86T QUML) UM 9 MIFQFUIWBISHET.
WPE&ECHTeoTRIGET UL LweTUGSHWSTEH  LeCaum  allFLnemnmaemert
LOITEOOTEUTE6T  Bm MEVITLD; LISSMIGE6r HeTmigGeT evevs Gomeoormigefleor oj6me
GUITeTMemed @H6L 2 6TeTL &5, alGLILMenWIF FmHmlelmLCLINTE, Q&erfleuns
GoumILIL 1 (HEGLD (NGBS MTe0oTMhIG606T GILIMM LOMetorel] GFMLG6T @)[HESMITIE6TT
6TeOTMI  LIM(BHIGET. @SICUTeTMD @Loedley, LIGHMBIGET eVeVS G8sTe00ThIgEm6IT
el Geuetor(HLOM  eLevgl CauGmEIld HFlev euNlLPeNMBe6TL LWeTLHE S
(LIG QU SHSHEVITLOIT 6T60T M LOM6o0TeU 6D C&@MHIHIGH6T.

In some cases, the two triangles being compared may look obviously different. In some other cases, one
may need to check by measuring the sides and/or the angles. Another way to compare is to superimpose
the two triangles, by cutting them out, or by holding the sheets of paper against a bright light. Teachers
may use the opportunity to point out that when the triangles are the same (i.e., have corresponding sides
and angles of the same measure or overlap exactly), then we say that the triangles are congruent.

Flov @GHLL&E6Tley, eUILULGL @reor( (LNSECSTETHRIGT GleuslGalml  6TedT M)
Qgeafleuns sflbgmellbid. CUuad Fev GLOVGETIV, SeuMMIeT LSSHMmIG6T
LOMMILD/ VeV Ca:metoThIGem6T el _(h FFlLMTeHes Causoorlq Wil[Ha@&LWD. @)Tesor(h
(LNESCHMTETTRIGEMET  660TMleT  GD6L 66T emeuliLg  @UUILH UMi&HsS
LWeTU(RSSID MMICIDTIH 2 SHUMGD. @SN, (LNECHTE0THIFHEM6T Sevfl G
QUL LY 6T(N&SHIBQGEHTETETEVITLD, VeVl SmeTaerfleor Gy GleueflFad LU UIMSS
SEHUINGESsS UTTESMD. WAFlWrseT @bs eumlilemull LuweTU(Rh&S),
(PEHCHTEOOTRIGHET  660TMICLIMTEY  (DIHMEUGI,  (POMWITET  LSHSHMIGET  LDHMILD
G5 ITEO0TTHIG6T G 2(6MEMEUE QG TEOOT(HETEMG, 2{6V6V8 60TMI6OTGLOGL 6p60TMI FIflulMss
QUMHHSIH6TMET) @ (BHSHETOEUTMTEY  SeUMenNm  (LPMHMIGLOTMHMENE!  6T60T W)
SI60LOLIGLIITLD 6T60TLIENSHF FrL_1Q.&HETL_L_6VITLD.

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

QFWeL 2b: @G @M G&HMerh WLGCEL Q&HTHHSLLHETTCLTSI
(LNEBSTEUOTLD ER60T6M N 6UEDTEH6V

Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle.
QEMMHSHLULLL STefley @ (LPSHECSTEIOTEME aUEMTUBIGET. HDIOL L 6(H
G&HIMeoOTID  55° L& Q@h&HS  GeuetoT(HD. 2 MIGEHOLU  (LP&HECHTOTHHHG
QUWHF(HMBIGET.

Students might want to know the measures of the other angles. Reiterate that only one angle has been
specified. Use this opportunity to revise the properties of triangles, and how, given two angles, one can
always find the third angle.

CC-BY-SA 4.0 license, HBCSE 5
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LN Gasmevormlgerfledr 266y 86m6rT LomeooTal J&H6T Q& HlBE Gl&meTer ell(hLOLIeVTLD. Gr
e Camerorld LU (HLDGTET Q&THGEHLILIL (H6TeNg! eTeTLiend G1&6rfleyLI(h & SImIS6T.
@bs eumiilenUll LWeTUMSS), (LNECHTeroTmIG6T60T LIGToTL|&emeTu  @)Jesor(h
GHMeOTRIGHET  QEHMTHSHHULLL)(HHEHMTV  6TeUGUTMI  CLN6OTMMTeUS G IT600THMNSH
eTLIGUTEICL  SevoT(hLNgSHNLeVMD  6TaTLMSUD  eUTEHEHEHEG  Leoor(hLD
QFMLENEQ MK HBIGHET.

Now study the triangle drawn by your partner.

@LICUTE 2_migefler Fol L merfl euemIHEI6TeT (LN&G8s 60T 6M& T TU|RISHET.

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

Go:.1. 2 msafler (WN&CHTeoTIOD  Fnl Lmeflufledr (WECaHmeror(Nd  660T MIGLIMEY
O GIT6M&HIT?

Q2. How did you compare these two triangles?
B5.2. @HS @)(H (LNGCSHMEOOTIRIGEET 6T6UEUTQMEVEVTLD L ILINL IR T&H6T?

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

G%;:3. (WPHBHTOEH60T @HECSMEOTD  55° 6M60rml 2 MISGETIL(OL 2 migerler
Fal LmaflWl(pl gamUUl Q@mbSS. BhIsGeT @eUl QUMM (WNEECHTeormIs6T
L& FFAUWLME 55 MTITGLITV @) (HHSHE0TEUT? 6J60T?

Task 3: Constructing a triangle when two measures are given

QFWeY 3: @Ueor(h Ieme&HeT Q&HETHSESLULBETeT GUME  6(hH
(NE BSOS 6M S 6U6MJSH6V

Give Group A the measure of two sides, Group B the measure of one side and one angle, and Group C the
measure of two angles.

SGW AHG @Tevor(h LISHMIGETI6T 6Te dHemeTud, G B&HEG @@H L&D MmmID
R GCHTITSEH6T 6TaSHM6TWD, G CHG @ Ueor(h  GoTeoormlgHem6TU LD
3lefl&F(HmissET.

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 MIGEHEGET CLNGTN GH(LDHEHEMET 2 (HEUMTEEGHISGET. FMHSHUIGCIDETMITE, [HT6V
ST HH(HESGLD Tl LMerflEHEBLEIT GH(LDD6U 2_(HEUTHGHMHBIGET. @HHE & (LDSHFHEMET A,
B, LOMMILD C 6T60T S{6MLOSFIL_6VITLD.
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Group A: Draw a triangle whose sides are 7 cm and 5 cm. Label the vertices of your triangle.

GW A 7 QFLS LOHMID 5 QFLS 6eTelleVTeT LSSHMIG6Ts: Q&ML 63hH
(LNESCHTEOOTGMES  QUMTWBIGET. 2 MGETer  (N&HCHTOTSH 60T LIV EHE S
QUWHF(HMBIGET.

Group B: Draw a triangle whose one side is 6 cm and one angle is 55°. Label the vertices of your triangle
GW B LUHEHD 6 QFLS LMHMID GSMeoorld 55°8 Q&ML @(H (LN&HGSTe00TH6M S
QUEMT L MBIGET. 2_MIG6rl6dT (L& G8sMenord S 60T eLNEMEVEETHE & QUIWLIFI(DBIGHET.

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

GLW C 50° MmN 75° CHMTOTMRIEHEN6ME  G&HMeooT(NETET @[ (LN&HCHTEITSHMS
QUENTUMBISEIT. 2_MIG6rT6T (L& G8sMetuTE: S 60T eLNEEVEHEHE G QLILF(NHBIGEIT.

Now study the triangle drawn by your partner.

@QLICUITE, 2 _Mmiss6rfledr ol L Mer] eUemTHEI6TeT (L& G MTE0TSH6M S 2, T T HBIGET.

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

Gs.1. 2 misafler (WN&HCHTeT(NLD  Fal Lmefluller (WECHMeoor(OLD  6260T MIGLIMTEY
9 GITETHIT?

Q2. How did you compare these two triangles?
BG5.2. @& @)\ (LNEGEITEOTIRIFHEMEIT 6TeUEUTRMEVEVITLD 6RLILIL LR [T&6iT?

Groups A, Band C:

G G&HET A, B LDMHMILD C:

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

G853, 2 MIGET GuoallsveTer 2 MILILNeTI&H6T ReUQeUTIHEUFlET (LNE>E&TEroT RIS EIHLD
N &5FFWTs: &S TTELITEL @)([HHS60TEUT? 6760T?

Students most probably will verify whether the two triangles are the same or not by measuring the sides
and angles of their triangles, as mentioned earlier. The teacher can also suggest superimposing (cutting
the two triangles and placing on each other to see whether they overlap each other exactly), to see
whether the triangles obtained are congruent to each other.

ghserCal GO UUL L&CUM, @ueor(h  (LNECHTEOTRIGET &S TTELIMTE
O GTEmeOTUT  GTeTLIeN&GEF  FHlUMTSHS  LOMEoTeUT&H6T  GIUHLOLIMEYD  3jeuFserleor
(PGB TEo0T RIS 6IT160T LI EHMBIGHET LoMMILD G MetormigeneT eTell(DeUmig6T. HlenL 55
(N&HCHMOUTMRIGHET  (LMOIQDITMMENEUUT  6Te0TLeMSL] LUMTHS  leumenm
6OTMIETGCLO6L 60T QUTHSHUILMTLUUSWD  (WOsFEAluns  epeormleorGLosy
QR6OTM  QUITBHHRMST 66TLemns UMIHES @ ueor(h (LGS T60T hIg6m6T
QAL QQWBOES euMenm RTMIOTCO0  R6TMME  6eUSE6VMD) A Flwr
LITfIi5 &160) 8 856VITLD.

CC-BY-SA 4.0 license, HBCSE 7
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Task 4: Constructing a triangle when three measures are given

QIFLIGL 4: ELNEOTMI B{6TEYSH6IT Q& TH S SLILILH6TETCLITS 62(H

(NGBS TOITSH 60D 616D TSH6V

The class is already divided into 3 groups. Now divide each group into 2 sub-groups. A1 & A2, B1 & B2 and
C1 & C2. Make sure that any two students sitting beside each other are part of the same group.

ELNETT M FH(LDGEHSHETTE UGLIL gmaerCal Lifleaasliul (eengl. @LUCUME eelCeur(h
GWemaUULD Gald @ Iesor(h SIemetoTd: & (W& LNflujmigseT. A1 & A2, BT & B2
OHMID C1 & 2. BHEMEH SILIHHHEHESGLD @ uevor(h  LOmesoreliseT, Gr
S WIlLSTET @) HEHPMTIHETIT 6T6OTLIENS 2 MITHQ FUIU|BIS6T.

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)E>60)6Td Q85MT600TL
(LN&HGBITEOOTLD XYZ &3 6U6M [T U|MRIGH6IT.

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

G A2 AB = 5 QF.LS, BC = 6 QIF.LO, LDMHMILD ZACB = 45° 6T60TMD 3{6T6)8>60)61TE> Q& T600TL
(LN&HEBHIT6O0TLN ABC &3 6U6M [T U MBI 6T,

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

G B1: LUK = 40°% LIJKI = 65° LOMMILD ZIK) = 75° 6T60TMN I6T6U&H606TdH Q1&T600TL
(LN&HGGHITEOOTLD 1K &3 66D [T UL MRISH6T.

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

@D B2 LUST = 50° ST = 3 Q&0 LOMMID £STU = 65° 6T60TMN 6T6FHEM6TE Q\85M6e0oTL
(LN&HGGHITEOOTLD STU &3 6U6M [T U BIFHEIT.

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

GW C1: EF = 7 Q&0 FG = 9 Q&.L0, LDMMILD ZGEF = 90° 6T60TMN 2|66 &H6M6MTE Q\85T600TL
(LN&HGGTEOOTLD EFG 83 66D T 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.L, ZPQR = 50°, LDMMILD QR = 4 QF.LS 6T6TM D 6T6LT606T Q\85MT600TL
(L& BSHMEO0TLD PQR &3 660 [J UL MRIGHEIT.

Ask the groups to construct triangles as given in the instructions. Before they start, ask them to predict in
which sub-groups would the triangles drawn be identical to one another, and in which sub-groups would
the triangles be different from one another. Remember, students in group A2 should get different triangles
(because this corresponds to the SSA condition, which is not a condition for congruence) and so should
students in group B1 (which has the AAA condition). You might have to have a common discussion if
everybody's triangles in these groups are the same to encourage the students to discover that the triangles
need not be congruent even if they fulfil the conditions. The A2 group’s condition (SSA) is especially
interesting because there are only two possible triangles that fulfil this condition (see figure T2.) The
students in groups A2 and B1 will discover that the conditions given to them were non-congruence
conditions. Following this, you may point out the similarity between the conditions in A2 and C1 (both are
SSA). Ask the students if the condition given in C1 is a congruence condition. Ask them to explain why.

Q&MHHSHILLL  QBMlwenmsaeeT Llerumml (LNE&CSH T mIS6mN6T  aUemTULDLIL
GWHSAILLD FoMBISGAT. QSTLBIGLD (LNETETT, 6HHS  H60600Ts (D& a6r6u
(LPE&CHToTRISET eoTMIOBHE 660TM GeumILIL (DD, 6THSHE FI6M600TE G (LDEE6ITI6V
(NGBS TEIOTRIGET 660TMIGLITEY @) (HEELD 6T60TLIENS 26THGGLDLIL. LDTesoTeUJ&6rL LD
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CHEBMIGET. A2 GWIa6TET  LOMeooTalJ&H6T  GleUeUCaIMITET (L& GSsT60T IS 6m6IT
FQeTeTmMeL  @emar  L-L-GHM  BlUBSOeTenWs — Q&meoor(heemer. @)
WHOMITLIL|GSTET BILbHS66TE HemL MGl QUMGCaIeoT(HLD. @)SIGLITedT MIGTeoT B1
Gwallawld @HT-CHIT-CHIT BHILBHSHNTeNUIS G185 TeooT(h6Tengl) QeueuGeumTas g meor
@QHHEEH Ceaudur(Hld. @ems  HleneTallVGGTATEBHRIGET. @bHEH DS leeTer
Slenemalifledr (LNESCHMEOTRIGEBLD FLOLDME: 2 _GTATETUT 6TeTLIeNSSH GMISS @
60660 T UITL60I6V Bl&LDE S Geuetorlq WI(HE86VTLD. @) 5607 eLP6ULD,
BILUBSENTSHNETL LLTSSH QFWISTEIND (LNECHTETRIGET (LNHMIGLOTHMEN6UUITS
@) (55 FB6U600TLY UL R WCLEILlLEm6Y 6TEOTLIEN & & ST LIS D&
AOICHTIBIGAT. A2  GHID6USSHTET  BILUbBSHT (L-L-G&IM)  &reUTJeruLDTeors),
JQeoTeoTMMEV @ T6vor(h (LN&B&HMeoThIGHET DL (HGLD @6 (LLLD T28 LIMIHHEIEHET)
LISHEQFUIROTMmT. A2 OMHMID Bl  GUESHSHET) 2 6TaT DMl T86Ho &
QEMMHSSLILL(B6TET  BIUBSHMETSHAT  (PHMIGILMTMHMIVEVTS  BlILBSHED60TE:6T
GTOTLIENS 2 eUTGH6T QSHHSIQ&HTETEUTIHET. @en&HsS QSHTLIHS, A2 LDMHMILD C1MHS
QEBTRGHEHILL (6T BlLUBHMETEET — eaTmIGLIML @ @LLMS  [BalseT
FLIQSHSTLLMD. C1ME& QEBETHESSULLMR6ETETE  (WHMIGMMM  BILIHSEN60TWIT
6T60T M) LOMevoTeU 856D CaEBMIGET. 2eUT&erTler LISemev efleufl&@ELIDLL Sn MIBISET.

Now study the triangle drawn by your partner.

@LICUITE, 2_misserfledr ol L Mer] euemTHEI6TeT (L& G Me0TSH6M S 2, T T BIGET.

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

Gs:.1. 2 miseaflerr (W&HGSHMeoorNLD  Swl Lmeflullesr (NE&CHTeTOLD @& STTELIME
D _GIT6MEHIT?

Q2. How did you compare these two triangles?
B5.2. @6& @)\ (LNECBTE0OTTRIFHEMEIT 6TeUEUTRMEVEVITLD 6L ILIL LR [J&6iT?

Task 5: Minimum conditions for the construction of a unique triangle

Q&L 5: 6(1H &H6011& SIULDITET (LN&HCEH TGS MG 6U6MIT L G 60)6U LIT6OT
SMBSLIL&F DB IL|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 QFW6 16V aUeNTHSSE CUMeTM WIGFFAWLMS CH (LNGCH TSNS
o MIGET  [BeooTUT/Gal Lol  euemdTWCeuetor(D  6TedTMMeY  (GH6MMIBSLIL FLOMS
6T60T Q\GOTEOTE0T SEEUEVGHEMENT [BIRIGHET 3I6U[HEE 26flHaH Caueoorlq U(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.
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2. PHeMSUWE Comemallufley QUMM (WN&HESHTSHSES LIGFFFIWLTS NGS5 GLIMedT M)
QUMIISMHE, Coum FHF6U6V QGHTSLILSG6T LWeTLURSS P uwm? Fflums 285
(N&HCHMOTHMEH SHIHFalqUl @SICUMerm CauMILL L. HHEUD G&HMGLILIG6T
IeM6eoTHeMS LD GOILLIL WpulHEIWBIge6T.

Allow students to make all kinds of possible conjectures. One common conjecture the students come up
with is: give all three angles and all three sides. In response to this, you can remind them to come up with a
minimum set of information. The six things they just mentioned is a lot of information. Again, giving three
sides and two angles is the same as giving three sides and three angles (triangle's angle sum is 180°). So
ensure that the information given is minimum as well as independent.

ASSLOMG TGI8 LOMEooTeUTE6M6T 26168 LILIN G SIMIG6T. eLN6oTm) GasMTe0oTMmhIS6T
LOMMILD ELO6E0TMI LIS SHMISHENET LD Q& T(HESHEGU6I0T(HLD 6T60TLISI LDT00TEUTEHET Fn MILD
Q(H GLIMSIEUTET 26THLDMEGWD. QLICLNE, GMMBSLLF H856160 QGMGLIemL L)
IUTHEBHHEG BT LI(NSSIBIGET. AaUTHeT GMILLILH6TT Sbm  6T6s6T
SIS G UITET HHEUVGETTEGD. CLSILD, eNeTm LISH&HMSET LMmilD  @)resor(h
GomevoTmIGefledr  gjememel QSMHILILGID, eLTM  LIS&HMIGET OMHMILD  eLN6dT M)
G5 MevoThIGHETl60T | 6Tes5em6ms: QEBMHILILISID 6R6e0TMISTET (R(H (LS GST6r0TE 560
G5 MeroTRIGHETl60T Fal L6V 180° Q@GLD). SH6VMEY, QEHETHSSELILIL(DETET HSH6U6VE6T
GOMBSLL_FLOMETeN6!  6TeTLGIL T  FTFLIVT  SH856UVSHET  6T60TLIeNGULD
o MIFQFUILBIGET.

Give them sufficient time. Insist that they write down their conjectures, in any language they prefer, using
diagrams, using text, or any other way that helps them to convey their thinking. After 10 to 12 minutes,
collect their conjectures for further discussion.

GUIMSILOMET STV UEHTEFHMS UTHEHEG 6flHHHIMmIG6T. 36U EHemL L
oargmmiGemeT  lpUULILLL  QmEuiey  eMSIDLLY  FolIBIS6T.  SjeUderfler
FhSene0THemeT QeuefIlIL(NSS eUMTLILBIFET, 61(DSHHEHET, 36060S5 CauCmEiD
QUL MEMWIWLD Snl. LWeTUMESSEVMD. 10 (N&6eL 12 BILLILBISGEHSEG LedTeor,
GLoaYILD HeVHEIEOTWMTHID QUTIHL-(H jeursefler 2a1g:migen6nd Caas I mIgGHE6T.

Go through the students’ conjectures, and look for possible patterns. Based on our experience, students
came up with the following sets of information as leading to a unique triangle. Each may be thought of as a
conjecture:

LOTeoTeUG6IT60T  QeNGMBIGHET,  6T60TQ60T60T60T  GNIGLOMEDT  LIMMRITEY  3{60)L0MH S 6T6T6eoT
CTEOTLIENS G660 UIMBIG6T. 6TRIGETI60T D EDILIGUBIGHEMET UGS LITTHGLCUTS,
LNedTeu@pld S&HeUel  QBMGSLILSGET & SHeolSSIeanmer  (LNEHECSTeSHnS
al6m6Tal 55 & LD 6T60T (LNEOTEMEUES60TTT. 6261 G 16UTEOT MILD I DETELOME &5(HSHLILIL6VITLD:

e Two sides and two angles

o @ I600T(H LISHEHMIGHET LDMMILD &) T600T(H G MT600T MhIG6IT

e All three sides (SSS)

o ELNGOTMI LIGESMIGEHLD (LI-LI-LI)

e One side and two angles (ASA, AAS)

¢ QMHUSHEHLD LDMHMILD @ T60or(h C&MeroT hIGHET (GHT-LI-CHIT, GSHT-G&HIT-LI)
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e Two sides one angle (SSA, SAS)

o @ I600T(H LISHEHMIGET LOMMILD 62(1H C&HMevorLD (LI-LI-C&IT, LI-G&HIT-L1)
e All three angles (AAA)

o eLneoTM G Moo RIS EBLD (BHT-CaHIT-CHIM)

LABC = 45°
AB = 4 sHs0iEasT
AC = AC' = 3 mis0iEHsi

LABC = 45°
AB = 4 units
AC = AC' = 3 units

Figure T2 Showing that SSA specification does not lead to a unique triangle

LILLD T2 LI-LI-@&SIT 6T60T M Bl 60607 SH6011SHSIQULDTE0T (LNECEHTE00TE NG Q& M(HSH TS 6T60TLIENSE
ST (HH6V

Conduct a discussion about which of these will not work. Students will soon figure out that the number of
minimum conditions required is three; discuss to find out which three. For some conjectures such as SSA,
you might have to be ready with examples. See one such example in figure T2. Similarly, you can have
counter-examples for AAA.

@eummiev eTemel  HeoflSHEHIQUDTeT  (LNECSHTETEGmMS  llemeTalleosMgl  6T60TLIENSHE
GSNES RMBHVBHIINTWTLENG BHIEPSSIBGET.  GOMbSLULFLOMS LT M)
LOFLIL|SH6T CUIMGILDITEOTS! 6T60TLIENG LOMeooTeUT&6T alleniealley Q&b SIQ & meTeUT &6,
6TH& CLNET M 6TEITLIENS 6UTHEHL 60T &HeVHSIENTUIMLY. 85600T (KLY UBIGET. Li-LI-G&IT
GUMTeT) HFlov 2MBMHIGEHEE, HHIFGET THHIHHHTL(HEHEBLET SHUWMITEH &) HoS
GaueoorlQWI(BSGGLD. UL T260 @& GumeoTm M  THSHSHSHHTL(h
QEMMHSHLULUL(MTaTg. SCHCUM, GHM-CHT-CHIT 6ledTLSMETT  6THI-
D G600 RIS M6 [BRIGHET 60615 S 5618 TETETEVITLD.

Students will feel more convinced about SSS, and you can use this opportunity to ask them why they are so
confident about it. Conclude this activity by talking about congruency tests that work, and elicit from
students the reasons why those work.

LI-LI-L1 6TeoT) Q&MT@&LIL BlFFWD ellemlSIHLD 6TedoT Ml LOMT6o0TeUJ&H6T [HLOL|GUTTE6T.
Gsvld, @B& euTWlemULll LWeTURSS 66T HalTHEHEE 3I&56TCI6 55
BLOLNGemas o 6rengl  eleorm  CHL&HELMD. QFWLL(BID  (WLHMIQLDTMHM
BILUBSHEOOTEHSHTOT  CFMHMETSHMATL LMW 2 eOJWITIQU|D, 6T  emel
QEFWLLIHSETMET 6TedTLIENS LoMmeoorelsseflL LD CHL () QSHbHEIQSMeTaUS60T eLN6VLD
@BSHEF QIFWIVLITL 6L Blemme) Q& UIUL|HBIGHET.
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Task 6: Constructing a quadrilateral

QEFW6L 6: 2(IH BITMES TEHENS/BITMHBEHTE00TEH 60 616D TSH6V

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?

G&H.1a. 6(H (WLMHMIGITEHEH (LN&HECHTOTHNEH 6TeUeUTM  UenTUIGaIc00T(HLD  6T60T M)
O MBIGET IMOUHEGL QUGCUTE  QsFbHmEGL. HSSHTEH, 30
WLOMIQOTES  BMIMHHIHMS  eualTm  elenpuwl  Geaueoor(HD  6Te0TLIENSHH
SETHILIQLIGUTD. @@  (POHMICIMSS  (N&HCHTEIGMSES eI LT M
GOMHSLILF DS ILS6T CHemeUGILIDT6v, BITMEHTSH SIS 6TeUal6Te)] GUITSILOITETS TS
QBSHSLD?

If the students’ answer to Q1a is “four”, ask them why they think it is four, and which four. Ask them if they
would get a unique quadrilateral, given information, for example, about all the four sides. Then give them
Q1b. At first, many students may draw squares, but when prompted to get different quadrilaterals, they
will get multiple rhombuses.

B&.1.a-M& LOMETOTEUTEET “BIT6OTE" 6T60TM LIKH606v 36rfl8 5 MIsQ6medT mImey, &M &smeor
STIOTSHMSWD  6TH&S  BIord  WHLILGET  eerlUenSWD  CHEBmhIGET.
T(DSSIGEHTLLTS, BN LHHMET GMHHS H5H6a160 GHTHSHSLLL LT 6@
S60f15EQINMTET BTMHSHTD SOUTHEBHEG HLSHGSGLOM 6T CHEBMRIGET. @) %60
Neoteory  C&.1b-83  IUIHEHEHG S6fSHOIBIFGET.  (WNGH6S6V,  LDMTeooTeU 6T
FSITHRIGHENET UMNTUSHFa(HID. L60TTeV, GleuelGelm BTM&HIMHIGEN6T GILIMILDLILG
G&HL_GLh GUIMEI LIV &FMUIFSITHIGHEN6T QLIMIGUTTSH6T.

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.

Gs.1b. QUGLME, BTOHHEISHET MeTEHS LSGSHMBISEBN 3 QFLW  eerm
QEHMTRGHEHLILLIQ[HHSHTEV, BHIFGET 6Hs WTHFIWTT BTHEJHIGENETAQUIGVEVITD
QUMW UD  eTeory CUITHIWMSGET.  Q&EMRH&GSIULL Qeummis ety
96U6ULY 6 MHIGEM6IT 6U6M T U MBISH6T.

Q2. Did you or your partner get different quadrilaterals for Q1b?
G5.2. GF.1.b-ME 2_MIGEHENLGID Fal LTefljeml W BTH&HIHISHEHLD QeuslCalmmss
@)\ (HIHSHEOTEUIT?

Q3. So, if only the sides are given, is it always possible to get different quadrilaterals? How do you know?
G&.3. Q,&, LIHSHMIGHET DL (HGLD Q&BTHSHSELILILLY (HIHSHTEL GleueuEGelmi
BTMHSTHIFGENET 6TLIGUMSIGLD GILIM (LG ULOT? 6TLILILG. @)60& Q5 FH S0 & MeooTIe T8 6T?
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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?

GH4. @@ BTMHHEISHMSL LMW @@H HeoTLI(HSHE 61D el ILICaetoT(hLD 6T6dT M)
SHOLT QFULIE QEMeTEBMRIGET. @LUGCUMGI, HHIGET D6TH6V HleneTsd HEFFF6V
II8FH BMTMHTSHNS UMHLD QLIMBEUIT(HILD 6TEOTMMEY, AUUHHE 6L ILIGHTwIq.U
GODHSLILF  FHHEULEHMET CUIMRIWMBISGET. 6THHS SHEHEUVEHMET  [HHhIS6T
3|l IL|efT6T?

Remember, in the case of quadrilaterals, you also have the diagonals. So four sides, four angles, and two
diagonals, a total of ten measures form the maximum information. Give the students sufficient time to
come up with combinations of information. As we ruled out four as minimum information, let us stick to
five minimum measures. Collect the students' conjectures and conduct a discussion about how it would
work or not work. Some examples we received while working with Class 8 learners are as follows:
BTHSIMBISGETL  QUTMISHS euengwiley, epemevalll LT @ @LILmMS WD
Blen6eoTall6VQ B TETEBRIGHET. EHEVTEV, BTEOTE LIGEMIGET, BTeTE CohTeooThIGHE6T,
LMHOID @ T6oor(h) eVl L BIGET 61607 QLOMSHSIONSG LSS (66 6T 2 _6TeITe6oT.
@606 HELILFLOMET HFH6U6VE6T. GLD6L H&H6160 QFHTGSGLILIGCTT(H) 6ul GUMSILOMeoT
GBISHMS LOMEOTEUTHEBHEG U BIGET. GMDBSLLFE SHHeUVEETTSH BT
@ LIUS BITTHHSSHMLGLITLD 6T6dTLISTEY, SH& {6Ted606T GHMMbSLIL FLOMS
dOE5SIH QSHMeTGaUTD.  LmeoralJ&Heflar  2ammgGaeTd  CoFomflss, emel
RESIQUIBLOT QUITST 6T60TLINGEH GMIHSH RHHEVHSINTUIITLEM6 HLSHSIMIGET. 81D
QAGLIL LSS omeoorelJeehLerr LeollflbsCUNS 6ThI&EHHE Henl 65 Flev
TN & SIHETL (N 86T LedTeuhLommi:

e 4sides and 1 diagonal

o 4 UUSSMBIGET LDMMID 1 eLnemevedll_LLD

e 2 adjacentsides and 3 angles

e 29WSEFHHEHS LIGSHMIGET LDMMILD 3 G&T600T hRIGH6IT

e 3sides and 2 included angles

o 3 USSMBIGET LDMHMILD @eUmenm 2 6TerL_ &5 2 G5 Te00T hIS6T

Another reasoning about why we need five pieces of information can be something like this: “To construct
a quadrilateral, one needs to fix four points or vertices. By now we know that to fix three points we need
three conditions (triangle). We now need to fix the fourth point. The information we have is in terms of
either an angle or a length. An angle gives a straight line and a length gives us a circle. So it is clear that one
condition is not enough to fix the fourth point, so we will need at least five conditions”.

DHF HEUVGET 6T [HLOGHEG CFHemel 6TedTLIGM&HTeT MMM ellemdhald @)&CUmedT m!
@) HHEHEVITLD: "QRIBBTMHIENS UNT, [BIT6oNE LI6TellaeT 2606Vl eLNEMEVE6m6IT
W e|QFWS T(hHBHSHTETET Gauctor(HD. epeoTml  LieerflaemeT  (DLg6Q &I
eLNETM LDHILILSET (LNECSHMTEroTD) eUFIWILD 6Tedrml BLO&HG QSFlwn. @LiGUTs
BTeTsmeag LieTerflend (WQe|esuiwl Geustor(hd. GosmeoTld 3jevevgl BeTd 6TedTm
QgL Wlevsmeor  BUOWILLD  @MHEGSLD SHHEUL D 6TeMgl.  (HCSHTErorD

CC-BY-SA 4.0 license, HBCSE 13



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

GBISCSHITL 6L S(HLD LDMMILD @(BHETLD ([HEUL L5608 S5(HLD. QbEH6VT6V, [HITEOTS:TeU S
Liemerfleml  (pLIQe@Q&FiLl @@ WLHILL CUMETE eeTLg aSeaflaumns QsFSms.
6T60TG6), [FLOGE GeMMIBSLIL FLOMS KBS LG IL|ES6T CHemaulILi(hLD.

Students can actually construct these examples and see whether they get a pair of congruent triangles.
However, a general strategy to understand is to see how two congruent triangles when joined, give rise to
a quadrilateral. This understanding can be used to deduce the congruency conditions for quadrilaterals.
Joining two triangles reduces the information needed from six to five conditions, as one side overlaps.
WOHNEWTSS  (N&CHTeor  CFMYEET  HOLERMST  ererlensL LTI,
LOTEooTeU&6T @B TH&SIGHTL(HEHM6T eI bHCEH UMTSSIILVITD. 6TevflsniLD,
QUIMSIEUMET (H 2 SH WM @MLILG @Teor(h (LMHMIGLOTSS (LNEGSsT600T HIgHEm6IT
@THGCUTE el @M BIHHISHmMES alanemalli@ln  6TerLamSLl
L B&IQ&TeToUST@&GWm. @bsl Lifleen, BTMH&HEImSEhHETr  PHQMITLIL]
BB E0ETEEM6TE S600TL ML 2 566U T @) (HEELD. @)T6or(h (LN&G8sMTe00ThIG60)6IT
9)60)600TE G LDCLIMS), 62(HLIGHEHLD 60T M) 60T GLOGY 62607 M) QUITHIHSIEUSH TV
B emaULILIL &Gl L SHEHEUVG6T 2,0 [mH S MH G DG\ IL|S6TTES
GoDHSNHSH DS,

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 GHmBSULEF HHealeuns UFlbaonrsss 2 aomenllmsCal  Calsmey
QFWHRMST eTedTLensE FlUMBRS6r. GLMmOSTHSGSLILL L CheTtallulley 2 migser
BEOOTLI(HE& BralseT 6efllLSTE FamMlill HHEUNGHEGE QeucuGalmi HTMEJHIGENET
UM HS LIMIHEIFHET.

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

G55 (NMHMIQLTES VeV (WLHMIGLTESHIMES BTMHHIHRIGHENET QbHS HoHEU6
QBTG LIL g6t allememalld@GLD 6T6TL 160 GHMI& S FAHSF) | HIGH6T.

Q6. List the conditions that worked for constructing a unique quadrilateral.
B5.6. R(HBHEONSSIQULDTET BTHHIHMS TSN FFILLL BlILbHSE6TS6M6TL
LI 1q WIeSl(h ki85 6T.

Some standard conditions that will give congruent quadrilaterals are given below for your reference.

(WPOHNGLOTSS BTHSHIHISGTS SI6H&HELHFQWL Flev QUTSIeUTET BILIHS 6060 6T

FC O&5MHSSLILIL(h6TTS.

e Three adjacent sides and two included angles within those sides

o T HESHE5S LSGSHMBSGHT WHMID LILSEHBIGEHSEGT 2 6TeTL IS
@\ 7600T(h) G&HME00T RIGHEIT.

e Three angles and two included sides within those angles

o eLNGOTM GSIMTEOTMBIGET LOMMILD 28G5MTe0T IS EHEEHT 2 6TemL RIS @) T6vor(h
LIS S MRIGH6IT.
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Basically, for any quadrilateral the following are the minimum conditions for congruency: AAASS, AASAS,
ASASA, SASAS

FHSHHLOMEH  QFTOT60TTEY, 6THSHEGUTIH  BTMHCHTEITTSHSIGHGSLOMOT  (GHNMBSLIL &
WHAMTLIL BlUBSHemeTsH6T LileTelBLmm: Cam-Cam-Gasm-U-L, Gam-Casm-LI-G8sIm-L,
C&HIT-U-CHIT-LI-C&IT, LI-G&sIT-LI-G&sIT-LI

e Four sides and an angle can be conditions for congruency only if the quadrilaterals are concave.

e GWIHE BTHHIMSGATTE @MBESTL WLMGWL, BTG LUSHSMSET  LDMmID
@(HCSMTEOTLD (LDMEMTLIL|S 60T LOFILIL|SEITITE @)(HESEs(LOLYULD.

In the quadrilaterals ABCD' and ABCD", C
fAB) =5, (BC) =6, £AABC = 90°,

{AD")=[AD") = 4 and {CD'")= (CD")=5.

But ABCD'  ABCD" D'

ABCD' LDMMILD ABCD" 6T60TM) BITME T MhIGH6r 6V,
IAB) = 5, (BC) = 6, £ABC = 90°,

IAD)=/AD") = 4 LDMMILD (CD')= (CD")=5. B
916076V ABCD' & ABCD" '

Figure T3 Refuting a SSSSA conjecture

LILLD T3 U-LI-LI-LI-G&IT 261556005
BIIT& S s56

Task 7: Some special triangles and quadrilaterals

QFW6L 7: Flev FMLIL| (P& GBS T600T MBI S EBLD [HITM 85T 6185 EHLD

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.

LOMIQLOMSS BTMHSHIMHEIEHET MHMID (LNEHECHTOTHISHE6T alenTW GHemaullLi(hLD
GOMBSLULF HHaUM6V BITD SHeooT(hLI) & SI6TCETTID. QL6Tmev, @LICUMEH Flev
FoLIL BTHECHTEOTMHISGENETULD  (LNEGCSMTEITHRISGSEMETU|D  LIMTT&H&EVTD. @ eumenm
QUMW BL0GE CHemaULILI(BID GMMBSLIL & H&Ha1608606T 85600T(HLNLIGLITLD.

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

G&.1. (PMAMITLIL] FLOLSES (N&HGHTEOTHRIGEET 6UeDTUL  6THSHN60T  LOFLIL|G6T
GaHemaeullLI(hILD?

The students will find out that only the length of the equilateral triangle is enough to draw a congruent
triangle. In fact, by giving the length of the side of an equilateral triangle, you are giving all the 6 pieces of
information (3 sides and 3 angles). Do emphasise this while discussing this task.

@M (WHAMMTLIL &FLOUSHS (NHCHTOTSmMS UMIHHL Her HeTd L (HGLD
GUITSILDITEOTG] 6T6TLIENS LOMeoTeU 86T 85600T(HMLIY.&5 &N (NeUTTEHEIT. 6T60T60T GleUETMITEV,
Q(H FLOLIGS (LN&HGSTeo0TSFH60T [HeTE6ms GULOMIE6USE0T eLOEULD, 6 SHEHEU6VEHEMETU|GLD
(eLNGOT M) LIG>85MRIGH6T LDMMILD eLN6dT M1 G&5TevoT MhiISs6iT) 346rflg Il (NP TS 6T.
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Q2. How many pieces of information do you need to construct congruent squares?

G5.2. (LPMHMTLIL| &SI HIGENET U T BB 61556060 H85616056T CHemaeULILI(HILD?

The students will find out that only the length of the side is enough to draw congruent squares. In fact, by
saying that it is a square and giving the length of the side of a square, you are giving all the 8 conditions (4
sides and 4 angles; all angles are 90°). Do emphasise this while discussing this task.

WOHOMTLIL] FHTBIGET eIl USHSHer Herd LG  GUITHILDTETS!
6TEOTLIENS LOMeo0TeU &6 S600T(HILIL LILITIE6T. GI&FMeVeVLIGLITEITTEY, F&HITGILNGTLIENS
Fo)l AHOT LIGHSHT HeMEemsE SHHBSHTOITMMTe, 6T (h LFHILILSen6eTWCL (4
LI&&MHIGET LDMMID 4 CHITEOOTRIGET; 3(6060T6HS! CHMEOTRISEHID 90° I, @GHLWD) HHhIG6T
QAULBIGHRMTHET. @QBSHEF QFULMVNE GMISES SHUHIHOTWITLO Gens
(LN60TE0T 16V ILI(N &S T MITBIGHET.

Q3. How many pieces of information do you need to construct congruent rectangles?

B&.3. (LPMAMTLIL| QF6UAISHHIGHEMNET 6U6MTU 6T5HHN60T HEUVEH6T GHemauLILI(hLD?

The students will find out that in the case of rectangles, you need the lengths of two adjacent sides. In fact,
by giving the lengths of two adjacent sides of a rectangle, you are giving all the-8 conditions (4 sides—
opposite sides are equal; 4 angles—all angles are 90°). Do emphasise this while discussing this task.
QF6USBIGMET QUTMISS elenguiley, @rueor(h AOSSHSES Liosmigserler
Permiser  CHemeuliBID  6TeTLIeMSES  LOMeooTeUF&eT  &Heoor(nLIG LILIMTTE6lT.
QFmeLeLLIGUIMeDTTeY, GFalaIGmIGETler  @ueor(h ADQSESHES LiSSHmISerT er
BeThIsGameT SMHaURTTC () WLFHLILEHMeTWLCD @ LUSHSHHSGET - eTHL
LIG&HMBIGET  FLOLDMTETEN6; SMe0THS  GSMeoThBISHEHM  90° Q&)  [BrhlsseT
QABIGRNTHET. @QBSHEF QFWeY GMISS  SHVHEHOTWTLO  @ens
(LP6OTEDTI6MEVLILI(N &S Fo MITBIGET.

Q4. How many pieces of information do you need to construct congruent rhombuses?

G&h.4. (LMOMTLIL| FTULSFSITHIGHE06T 6U6NT U 6T&HSH60)60T HH6UVEHET GHemeULILI(HILD?

The students will find out that in the case of rhombus, you need the length of one side and one angle. In
fact, by giving the length of one side and the measure of one angle of a rhombus, you are giving all the 8
conditions (4 sides—all sides are equal; 4 angles—adjacent angles are complementary and opposite
angles are equal). Do emphasise this while discussing this task.

FTUSFSIHBIGMET QUTMISS auenTWley, @MLSGSHSH 60T Hemuo eS8 meor(LoLD
CoemaUlILI(HLD 6TeTLIeNSS  LOMeooTel &6 FH6e0oT(M LI LILIMTSET. Q& MeLeVLIGLIMTEDTITEV,
FTLESTSH0  RMEHTOISTT  SfeTe] DO ROUESSTT  HerHens
SMHUBTTC 6T (H WGHILILGHMETULGC ¢ LIGSHBISGET - eeIHS LiSSHMISEHLIN
FLOWD; 4 GoME00THBIGET - THITEH GSMenoImIsGeT FLOMGL LHMID HE55HES5
G5 MeroTRIGH6T BITLILINSG6TMTELW) BhIGeT aUpBIGHRINTHET. @QBHHF QFUemMeVsS GMIHS
HVHSINTUWTLEN6L @65 (LPeiTeoflemeuLILI(D &) T MIMBISEIT.
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Q5. How many pieces of information do you need to construct congruent parallelograms?
G&.5. (PMOMITLIL| @)60600THJMEIFHEM6IT 6U6M T 6T&HSH6M60T SHFHeU6VEH6T CHemeULILI(HILD?

In the case of parallelograms, you need the lengths of two adjacent sides and the including angle. In fact,
by giving the lengths of two adjacent sides of a parallelogram and the including angle, you are giving all the
8 conditions (4 sides—opposite sides are equal; 4 angles— opposite angles are equal and adjacent angles
are complimentary). Do underline this while discussing this task.

@)ETHIRIGET  QUTMISSHImMTUI, @Queor(h SHE6HHHS LiGomigserler
PemmiIgsEHLD leUMenm o GTeTL_ &SI G55 T60T RIS @ LD Gz emaulILI(hILD.
QFMELEVLIGLITEITITEY, ©&)6metoTEH &S 60T @ T6toT(h UM G H\5S LiG8MmIG6rTl6oT [HerTmigser
LOOID euMenm 2 6TeMLERW  CHMoGmMSUD  HHeaUHermCsv 6Tl _(h
LOGILSHEMETLCLD (4 LISEMIGET - THTL LSEMBIGT FOMESGLD; 4 GoTeormIG6T —
THIGH CoMEDITRIGET FLOMEGLD LMD SHE5HH\ESH CoMeonThIFH6T BIFLILN&GeTTE@LID)
PRIGET SMHBNIHET. @QBSHF QFWMVE GMIHEH SHeVHEHMIWITL0 @ens
(LP6oT6oflemeVLILI(N &) T MIMBIG6T.

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

G5.6. (PHAMTLIL] FlEUSHBIGHEN6T QUOTW 616HHMETT HHaU6VE6T CHemaULILI(HID?

In the case of trapeziums, you need the length of one non-parallel side, length of the base, and measure
the two bases angles. By saying that the quadrilateral is a trapezium, you can construct the other parallel
side from the given information.

FfleusmisGamer QUTMISHIMTUIC, @)6M6ooTWmeT LSGSHMIGET  @)6VeVTs ([
L&SHSSH60T  Hemepl, I LIUSSESEHer  Berd  wmmih  @ueor(h QLSS
Commeormiseafler  eTasEbld  CHemeuliL(D.  BTMSIL  FileuseLneT m)
FoMIQUGHET  ePeUD, QEHEMRHSGELILULL  H&H6Ue06lHE LMHAMITIH  ©)60)600TUIT60T
LI&85H6MG 6UeMTHEL_6VITLD.

If you look at all the tasks together, you will notice that to construct congruent squares one needs only one
piece of information explicitly, for rectangles and rhombus it will be two pieces of information, for
parallelogram it is three, and for trapeziums it is four. If we recall, squares are special cases of rectangle or
rhombuses, rectangles or rhombuses are special cases of parallelograms, and parallelograms are special
cases of trapezium.

IMETH S QFWILEET CFISHS LITISSHTHGETErMM, (DMHMIQLOTES & SIT IS 606
aUeMIHHL GeueflliLiemLwimer @Gy @ H5HeUe oL (HiGL CUMSIDMETS 6T6TLINS
QB HBSICG&TATAITSHET. QFaIASHIGET LDMHMILD FTUISFSITHISGEHSHG @)T6oor(h SHoHEU6
SINHGHET CHULILBID. SICUIMY, @6M6IT&HJMIFGEHHE CLPOTH  LOMMILD
FlousmIGEEREE BIonG CoHemaulil(hh. BMD  Blenereydalbd UTISSTe,
QF6UGISGMBIGET VeVE FMUFSITHEIGETIOT FMUL  6UMSHHET  FIITHIGET,
@) eMETOTEHIMRIGETIT FMLUIL| UNEHEHET QFIAISHBIGHT 36VeVG FTUIFSITHIGET,
LoMMILD Fifleugsmigsertledr FNMLIL| 6UEMEE6T ©)6M600TS: RIS 6T TELD.

So as you construct more and more general quadrilaterals, you will need more pieces of information to
construct unique ones, till you reach five pieces of information.
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LHEVMEV, GsYd GaD QUITEIEUTET BTHSIHBIGENET  6UNTHHTHGETETMITEV,
H60T1 G SI6ULDMET QULLAIBIGHEN6T eUMTU CLVTHS HHEUE FHIeDIEGEHEH6T 2 _HIGHEHEHG
CHemaULILI(hILD. 86S HEHEU6V SI00IEEH 06T 6TL_(HLD 6U6DT @)6U6UTMI HL_&HESLD.

Task 8: Constructing a pentagon

QIF W6 8: R BMHICHITETITSH 60 6U6M JH6V

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?

C&:.1. (WMHMIQINTHS (LNEHCHMEOOTHRIGHET VLS (LPOHMIGLOMSS BTMETHIGHE06T
QUMW GHem6UWTET BILIHS6060TE6M6T HHIG6T emeoTaU(BLD Q&flH &I Q85 mevorL
Blemeuuilev, (WPHMIGDTHS BHICHTEOOTRIGEN6T QUeMTEIS  6TeUaUTM  6TETLINSS
HooT(HLIQEGHTD. W&,  WOHOMMTES  (LNECSHTETRIGENET  6UNTEUS NS TE0T
GODHSLILE LDFIILSET LPETDNSHaD PHOMTSE BIHSIMSEDHE BbSMSH6)]D
@BHHRPMI. WMHMIQLOTES MHICH T RISHEM6T NI CHemaUUITET GHenMbEHLIL &
LOGLIL| 61T 6T60T60TEUMTE @) (HEEHLD 6T60T M) [BlemeoTd: SN TE6T?

Mostly, the students will answer seven, by looking at the pattern. Though the answer is correct, probe the
students to find some of the seven conditions, such that they give a unique pentagon.

Blevald Semollenl] LIMTSHS, LOMerorelJ&H6T GILIBLOLIMEVD 6w 6Teorm allemLemul
geflliumgser. @& FHlsmer aearmmald, W LHLLSET  Fleveumenm
&H60oT(H LI 85 &LDLILY LOMEoOTEUT 66T GEFITHIUHBIG6T. @eumnledt  eLpGILD,
& (HSH 6011 5B QULDITE0T MBI TE00TH6ME GILIMIGISTE 3606 @) (HEHE Cauetor(hLD.

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 WBICHTONSHMS GHMIGHS! HEooTLI([HHG 61 el 1LiCaetor(hD 6TedT M)
SHOLUT QFUIE QEMeTEBRIGET. @LUGCUMGI, HHIG6T D6TH6V HleneTsHd EFFF6V
9I8FH BMICHMEUOTSHMS 6UIHLD QLIMBEU600T(HLD 6T60TMITEV, H6U([HEHE LIS TFn 1 UL
GODHSLILF  HHEULEHMET CUIMTRIWLMBISGAT. 6H5HS SHEHEUVEHMET  [HHhIS6T
3|l T6T?

As in the case of quadrilaterals, for pentagons there will be diagonals. So five sides, five angles, and five
diagonals, a total of fifteen measures form the maximum information. Give the students sufficient time to
come up with combinations of information. Collect the students' conjectures and conduct a discussion
about how it would work or not work.

BTMHSIHISEHSHEG CUIMTETEM, BmIGH T HIGEHSED eLNemey L LKBIG6T @) (HEHGLD.
SL,E6VIMEY, H& LISSMBIGET, 8bhd CoMeuuThIg6T, LDMMILD BbHS eLpeney Nl L BIG6T
6T60T  QOMHSHIOTS LHeM6THS  S6MeUSHT SAPGLULFH HHEUVTH @) HHGLD.
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Lomevorel&efledr  erg:mIGameTd  CFsflsd, emel  QEFWLI(BIOT  @)6V6em6euIT
TOTLIENS G GHMIH S R(HEHEVHHIENTWITLEM6V [BL_5SIMISET.

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.

PhIgGeT GHomBSLULEF HHealeuns UFlbasonrsss 2 aomenlwlmsCal  Calsmey
QFWHRMST eTeTLensE FlUMBRIS6r. GLMHOSTHSGSLILL L Chetallulley 2 migser
BEOTLI(hEE — BhigseT  efllusns (DeQFils SHHaNGE, GeleuGaln
SOHIG S T600T MRIGHEMET GUEMTHS! LIM(HHIGET.

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

G5.3. NMHMIALTES VEVS (LLMHMIGLDTEHTMH BmhICH T RISGHN6T @)\HHEH SHHEL6D
QBTG LIL| g6t allememalld:@GLD 6TeTLIenS s GHMIS S FHSH en6oTd Q&I MBISET.

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

CZ4. RMHEHENSIIGINTOT  BRICHTONSEHMS UMW  QUTMISSHIONS @) (hHS
BB 60)60TE 606 L] LI 1q WIeSl(h ki ssaT.

Some sets of conditions that give congruent pentagons are given below for your reference.
(WPLHNIGLOTSS BmhICH T RIGEN6T HI&HEHEHFLWL Flev BlILUBSTSH6T6T Q&ME&LIL
BraIg6T LweTL(HSH & Q8meTeUsmasnd HELO Qe M(H&H&HLILIL (H6Tens!.

e All 5sides and 2 of the diagonals

o MHF LIGSHMISEHL LDHMILD J&TeUS @) T60or(h eLnemevaill L hIS6T

e All 4 sides and 3 included angles

o [BTEOTE LISGSHMIGEBLD, S6eUMemm 2 6T &5 eLN6dT ) G85T600T 1S 6iT
e 4 angles and their included sides

o [BITEOTE GEITEOOTTRIGET LOMMILD SjeUMENM 2 6L LI SHMBIGH6T

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

QFW6 9: RUHILLDOMIQLOTES uw@&rrezmrg,sm eUemTU G evr6U WLIT60T
LOSILIL| 561l 60T 6T6v0T600118560)86MWLIS> 85600T(HLIILG & 8560

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.

(LLOMIQLOMTSS (LN G B TEO0TRISH6T, LLOMIQLOTSS BT T HIGH6T LOMMILD
(WOHMIQLOTE S MHIGSET60T RISEMET eUeNTUL G emeUWITT GHeNMIbSL LIL & L0FHILIL|&6T
6TEOTEOTQEUGTMI 2 HIFHEH&HEG GSFIWW. @UCUMS, (NHMIGIDTSHS i MICHTE00T RIS,
VLG (PHMICIDMTES  TLOCSHTEOTHRIGEET QU  CHemeUWTeT  LGHLILS6T
618 &H60)60T 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 19



Vigyan Pratibha Learning Unit

Is Your Polygon the Same as Mine?

Flov DEMEHMHIGENET QFUIG, QHTHSHELILLL HTeTHer ey 6UL)aUBIGEN6T (U6 T HBISET.
D RIS EHENLLLI 2ETH:HIFEM6T S(LDETOT 3L _LaUemenor 160 LIGeN(HBIGET.

Table 1 Conditions required for constructing a congruent polygon

RMHUMHMIGNTSHS LVCHTTHMES U  GCHemeuliLi(hDd

3L LeUeD6toT 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
LIGVGSEHTEooTSHFHVI6T | LIsu @ mevords 6ot () (LMHRMTELOTSS
6T LIS8sMmiss6rfleor Quiwlry LI6VB&HT600TH 60 GUEM T
6T600T600T | 556055 G6m6UWIITET (HeNMBSLIL &
OB IL|&6IT

3 (LN&H @B T6oOTLD 3
4 BTOHSJLD 5

/BITMG&H 60T
5 eOHIG & M6oTLD
6 9 MIG&HT6rOTLD
7 6T(LPG&HIT6TOTLD
8 6T600T @55 T600T LD
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Some students may complete the table by observing the pattern. Some students may struggle with the
table. Give ample time to the students and then collect responses to complete the table on the board.

Flov LOMEDTTEUTGET oLl SeUedfllILGeT epeuCl @BHEH 3L L6U6euoTemLL
Bl s&EsmGWw. CGaum FevT <l Lealemeorenll BIFLL  SrliU®GelrTrser.
LOITE00TEU & EHEE  STTMETLOMT 3emalled HTVSUSTEFD SHH (N HIG6T. LI6oTeor,
Sauiseafler LUSeusemetd Crsifleg  SHLLIVEMEUWIIETET 3L L 616m60oTem L
(LDDEMLOWIITES [BITLIL|BISs6T.

Proving our Conjectures

BLONEML LI 26181606 HlemL g e6v

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 BT M&JHIFHE06IT

(Here we have drawn two different types of quadrilaterals). (D& B 0T LD MRS

o655 515561116V 6Tem6 &Il 6T60T LD, 6Tem6

SHUQMETLIENS LD 6TeUeUTM HleBLIEE86VITD 6T6TLIEN S

BITLD &H6ooT(H LI 88 CUTSRGMITLD.

RMBTDHHTSHENG CU6DT | MHBISHET.

@ uevor(n) (LP&CEHMevoThIGeTTsS Lflubule @bs BrmsrsFHer o L LGHule @
eLNEMBEVANIL_ L6055 6U60) T U|RIGH6T.

LIL_LD 183 LIM(HMISHET.

(@) 7600T(hH) 6UEMGHUITEOT BITMEHJTMHEIFGHEN6T @ MIGH BITLD 6UENTHSHIETEETITLD)

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.

@bs  auplwenmuiler  epeuld,  ETHFEEIT®H  BIHSEIHOSUID @ Tesor(h
WP&CHMeoTmGeTTsS  Lfles Wl aatugs sFSms.  ehseflsSienmeor
(LNECHTEOTSMES QUMW eLNTM GHMMBSLLEF LHIILSHET CHemel 6TeTLIGIIN
BLO&G QSHILLD.

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.

LV, @bHS Bleeuulled (NS6L (PHCHTEOTSHNS UMTU  [BHLOSE LT M)
GODHSLILF LFILSET CHmMaULLGSEMS. D& (NG TS SIS, @60l
eNETM  GHEMEU. LTV, &RHLISGSHID  @eTMIeTCLO6)  @6TmI  QUIMTIBHHSIEUSHTEV,
@\ J600TL_MeUS! (LN&HCHMTE00TSHSIHE (LDMMIGILDTSHEHEUTI 62([H (LN&HECEHTE00TSH 60 GU6MT L
BL&EG @ T6eoor(h LHLILEECT CUMTEILD. 6T(hSHSIGHEHTL LTS, BTHHIHFHE) 2 66T 62(H
LUSHHSHBHGD 5MG ABOSSIETET LUSHSHSHHGWD Qe Cul emnsEHLILIID
GHMEOOTIOMHAD @66l  @QUHSHEHEVTD. MMM, @ Ieoor(h  G&Teoor I Em6T U LD
6T(H &SI &HG & TETATEVITLD.
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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 UMM CUTHRES LMGMTIH ULl 6TETETQEUET MITEY, (LNSEV (LNECHTE0TSH M,
W96 QFWs N6t BTMH&HISHET eLpeTml eLNemeudEHLD (LLgeUTEed (h 6T meoT.
LGV,  LOEHFILETT ([ eLNemeVen  (LPIeQFUIW @ reor(h  LOSILIL|E6T
CLMRAETHSSLILIL (66T 6T(h&HSIHEML(h&erfley @mLug GUmev) GLIMSILOMETEn6.
6T6e0TG6), (H BMTMEHTHNS UM T W CHEMEUUITET GH6NMBSLILF SHFHEUCD Fl6TDIGH(GHEH6T
QHS BHS LDFHLILISECET G LD.

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

R SolSSHeUDTrT BIHSHIGHMS el  CHemeUWTeT  GembSHLL &
LHLUSmeTS GUss Bg Uflgme, @& e 2 HLGSSeETS
QGEZAE

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

6] BMIGCHTE00TSH SIS GHLD @CHBLIML QFUIFHIT6V 6T60T60T HL_&HELD?

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.

] DhICHTOIHMNS QULGCUMS auemTCaIMD. GHenMBSHLILF
eTeooTeool1&H6mB W60 epemey L LBIGemeT  aUenIbhS  @bhS
OMRIGS TEI0TH MG 615SH6060T (LNECaHMeroTRISETTE LIfl&Has L WL
TS LUMIHSHVTD. @ueoor(h  eLnemevallL L MBIgHeme6rT
QUEITEUSHEOT ELPGULD, CLNET M (LNECEMenoTmIS6TTE: @ems Lifléss
(LPLY.ULLD 6T6dTLIG! LIL_LD 2 83 LIMI&:@&LLCUMG! BLOSE QS5 1HmS.

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

WP  (NECHTOESIES BLGE  paTm  LHILSET HL-0 -2
CHemeuliLI(hD.  @UeoorLMeugl  (NSHCHMOTHEIHGWD  GLaD

ePETM  LFHILILGET GFHemel, LMoV  3IFHE0T @@ LSS eermledr Gy
6260T MG LIMHIHSI6USH TV @ JeooTGL_ GUMEILD. 91CGH LMY, ELNGOTMTEU S
(LNECBMTE0TS S18:@ CLOAVILD @)T6oor(h) LDGILIL|GH6T CgHemaeuLlILI(HLD.

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).

QL,EEVME, RMHUNSHCHTEONSHMS CFIHEGLLEUITASH6VTD @)etor(h LG ILSen6Td

GoIsHICMTLD 66T QSHBHSIC&H T MHLLTTHET. 8, @IHS60115SI6LNmeoT
OMRICHTEITHMS UNTW  CHeMEUWITET  GH6NMBSHLILF
LOFILILIGHET (LD (3 + 2 + 2) QG LD.

Let us try to figure this out for hexagons, heptagons, and octagons.
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9| MICGHT6O0T MBI SH6IT, TGS IT6O0TMRISH6IT, LOMMILD
6T600T G & MEOOT RIS @B &G LD @S5 Feoor(HLIN &S (WMD)
Q&FWIWIGVITLD.

Figure -3

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

number of diagonals drawn must be a minimum.)

2. @ MICHTEOTH0FH 61HHEMN60T (LNGGEM600T RISH6ITTES
Niflesss @pigud?  epemevall L higGerfledT  eTevoreoofl&Hemas GHenmMB&SLLFLOMS
@) ([(H&HFHCBeU6vT(HLD 6TETLIENS HlemeoTadlev GI& TETEHMISs6IT)

3. What is the minimum number of conditions needed to construct unique hexagons?
3. SellGSIanmeT  HmICSHTENHRISGET MU  GOMBSLL FLIOMTE 6185560607
OB IL| 6T BZem6?

4. Why?
4. 6J60T?

5. How many triangles can a heptagon be split into?
5. 62J 6T(LDGHITEOOTTE 60 615 H6M60T (LNEHGTHT600T RIS 6T

LNifl&&eumin?

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

heptagon? Figure —4
6. Heofl & SlaULnmeoT 6T(LD GBS 60T MH1 & 60)6IT GUEITLL LD -4

GONBSLULFIOMSE  61HHM60T  WHIILEGET  CHemeau?

7. Why?
7. 6J60T?
8. How many triangles can an octagon be split into?
8. 61T 6T600T B MTEU0TE M 6T&GH60)60T (NG GG T600T I &H6ITMTE
LNfl&&6umLD?
9. What is the minimum number of conditions needed to construct congruent
octagon?
9, (WLOMIQLOMTS S 6T600T G &5 T600T M J560)61T 6U6M T
Figure -5 GOMBSLL_FLOMTS 615 & 6060 OB IL|SH6IT G6m61?
LD -5
10. Why?
10. 6J60T?

It is interesting to see what is the minimum information needed to construct a unique polygon. Let us start
with a polygon with n sides. To fix the first three vertices, we need three conditions. For each of the n- 3
remaining vertices, we need at least two pieces of information or conditions. Hence we need at least 2(n -
2) + 3 = 2n - 3 conditions. But the process of dividing the polygon into n - 2 triangles tells us that 2n -3
conditions are sufficient to construct a unique polygon. So, the number of minimum conditions required to
construct a unique polygon is 2n-3.
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R SHeofllGSenTear  LGHTaSHmMES el  CHemnalmer  GenmbSLIL &
BHEHEUCVTET  6TEOTQ60TETE0T  6T6OTLIENS FHeooT(MLIG LG SFeUJerulong: @) (hEE@ELWD. n
L& &HMISH606TE G&HM6o0TL. 62(H LIGVBSHMeooTHeMS 6T(h&HSISH61&HM60oT(H Q&TL_MIGHEVITLD.
(LPS56V  CLNGOTMI  CLNEMBVEEN6T  (LPIQQQFUIW, BLOSHEG epeTml LGHIILSET CHemel.
LSS (LPGITEIT n — 3 ELNENEVESEHEE LD, GHMMIBSLIL FLOME @)T6tor(h HFH6U6V SIeoE: &6
36VeVS! DG ILGET BLOE & G emaulILI(HLD. 6T60TG6), GHeMMIBSLILFLOMS 2(n—-2) + 3 = 2n -
3 IDHIILGET BLOGHE CHe06U. QhL60TMTeY, n — 2 (LNS&HGSTEO0TMHIGETTS LIGVEGS:T600TS6M S
Ufle@n eulblwenm BeHEG QsFlallliLg, @@ SH60flHSaunmer LG T emns
QUEMTW 2n - 3 LDSHILILE8C6T CUIMEILDITETS! 6T60TLIGSTESLD. 24,8606V, 6(H 85601185S16)L0MeoT
LIV G & ITE0TSH6Mm8 aUeMT L CHemeUWITET GBS LIL & LDFHLIL|G6T 2n -3 Q@G LD.
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Suggested readings

Lflb&lenT&eT

1. Simple argument about the number of minimum conditions needed to construct congruent polygons

1. (WLMHOIECWTHES LVGHTEOOTRIGHEN6T U6l  GHemeUWITeT  (GHeOMbBSHLIL &

LOFLIL|S61Tl6dT 6T600T6001 1860088 &M &8 6T6rTlemLOUTET UG LD.
https://www.mathopenref.com/congruentpolygonstests.html

2. Asimulation to check congruent polygons by super-positioning

2. GLDHOUIMBHHSISHEV eLN6VLD (LLMHMIGLOMTES LIGVEGSsT6o0T hlS606T SFflLIMTE:8 IF
2 BaUSUILBHSSIS6V auLblpenm

https://www.mathopenref.com/congruentpolygons.html

3. Interesting examples of congruence

3. (MHOMMTUIL GG SreUmIeruuILmet 6T(h&S&IEETL_(h&6T

https://www.andrews.edu/~calkins/math/webtexts/geom07.htm

4. Detailed proof of why the number of minimum conditions needed to construct congruent n-gons is (2n-
3)

4. PHMIGILDMTE S n-C&HTE00TTBIGENET 6UEM T Cem6UUITET GHeNMIHSLIL & DG IL|S6T

6J60T 2n - 3 6TedTLIS M SsMeoT el ifleumenT MlerpLievorLh.

http://www.amesa.org.za/amesal n21 al2.pdf
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