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?

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.

FHHSHLN
@QbsHE HHmev Llflalley, e Seoflsgiaunmear (WNEHCHTETD 3(6V6VS! [BTMSETLD,
LOMHMID @ ST LIeVBSTeo0TMIG6M6T aUemMTU GBS em6ULITET GeMMbSLILF DG IL|GHEm6IT

LOIT6O0T6U [T &H6IT QLT TUIGUTJ&HET. 62(H 60715 S16ULDT60T LIVGB&HT6T0TH 60
FISHWULILGSSID  WHLILSEHD,  LDToTeUF&HeT  SHmIeTer  WHQMmmLIL
&60T60ILNE T T60T (congruency) BILIH & 606015 @THLD 6260T M1 & T60T 6T6OT LIS

LOITEoOTEU TS 6TTHG6U 2_600T I [H &I Q8 MeiTeu &G medT @\ b1 Liiflelledr GBme &M@ LD.

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

GSMDBSLLF CBHILD

(LNECBITE00TLD 6UENTEHEV (GIFUIGVEET 1 (LNGH6V 5) — 40 BILAILMBIS6m6TE Q85MevorL @) J6oor(h)
S|L0[6Y 856

BITMHSTLD GUEMTE6V (QFFUIGV 6) — 40 HILAL_MIS606T8 Q& mevorL @)T600T(h (L6 6T
@857 L6VGCSHTeoThRI&GEHEHE HLIGLILSE (QFUEVEET 7 NGV 9) — 40 BILLILBIS606TE
Q&T600TL 62 IO

Type of Learning Unit: Classroom
HHmev LNflefletr auemas: cu@LiLienm

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

ULl fley sMiHS @) 6v8:&&H6iT

o SeoflESIUnmeT (PECHTEITMHISGEMN6T aUEMTUSMEGD (LMHOMTLIL] &H60TemLN& @&LD
@)L G @(H QSTLTemLI Bl M &He6v.

o (LPHEHHITEOOTMRIGFHET, 1BTM & M600T R 6T (BTM&HIRIGHET) LOMMILD Q&r
LIeuG&HMenoTmIG6Tleor (LPMAMMLemnL 2 MIFUMSSH CHemaulILI(HD LGIL|S6rleor
6T600TE00T | 856085600 WLIG5 85600T(H LI &5856V.
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e GOUILL LHUIL Q&TGLLSET 6T (WMHOMTLL&STT S LNenmE6TTES
@) HSHEHMS! 6T60TLIENS Lf1H S Q8 MT6TEHS56V.

Links to curriculum

LITLSSIL_LSSIL 60T 2_6TelT Q& TL[TL| 56T

. Congruence of Triangle (NCERT Mathematics Textbook Class 7), 7LD 6).I@IJLﬂ6’6T 856'0?5ﬂ5
LHSSHEHLD0.
. Practical Geometry (NCERT Mathematics Textbook Class 8), 8 LD GU@ulj]GOT 556‘0‘6ﬂ5 LHSHSHE&HLD.

Prerequisites

Students should be familiar with:

. Use of geometric tools like scale and compass

. Basic construction of triangles and quadrilaterals

WedTeorCr QK HSH ([HEa Gelevorig Ulemel

Ledreuneueoteummlev Lomesoreusset Liflédauid QuUmMlhEss Geusoor(hLd

o 9EMeYGsIMeL  DMMILD  HEUTUWLD  (compass) GUIMETM  aulgefluley  SHeNlsemerT
LIW6oTLI(h &SI FH6V.

o (NSHCHITEOOTIRIGHET LDMMILD BITMHEJHIGET 6UeMTEUSH 60T 1 L1LImL Lifl&56v.

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.

WeiTEIENT

PiIgG6T DeoTHev BlemetTss @(H (LN&CHTEIISHMS GG TemneVELIFIELNEID e(HeUfIL LD
etalelmm)  leufllILST&E6T 6Tt  BHlemeoTs Sl LUMISH(HERMTHETT?  eTenGL]
LIMHMIE Fo. 016 T86T - LIS MISENETWIT {60608 G860 MhIE606TUIT? 2_HIG6T LO6OTEH 6V
BHlemeTss  9IC%H 2 (hausHems SbS BUT  SHUET QFWeuTym? G,
GOMBSLLFGH HSHeUemev LM @6ms 6Tl m Qaulwl (L WLD? @)6dT M1, @\Hs8
ComatallgmEhsE  llemlL&&Emeo  WPWMHFEHSHOMD.  Flev  6HSSISHEHTL (HE6m6T
2TMUGS), 2 HOICHTES, LHMID Sealalldgaheam bImaflss g HeLlse!
@60 GIFUIUIGLITLO.

Materials

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

QUL &6l

Qmmguggg;rrmaseﬂ QILIGTHIVEET, TLILITS6T gg_ﬂuurrem&seﬂ) el
QIUIL_LQ. (S6UTITUILD, PLNEDEVLOL L _MIG6IT, G&5Mevor j6mall, LDMMILD 266 G&sTeL),
&5 f15C5m6v.

Task 1. Drawing your triangle

QFWIV 1: 2_MIG6rfl6dT (&GS TEI0TE 605 6UEMTH6V
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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 Qeummigsmetley BrigeT al@LULL @@ (Na&HGSTersmS
QUEMTWRIGET. (LNHCHTEOTSHH60T LHHMEET MHmID CoHhmeormigemneT jemalll_ (b,
S| G60T CLNENEVEETHEE G (HMBISET.

CHRMTEMD 5 5
U&HSLD wcm

— T NG B p— N

Figure T1 Students' way of labelling a triangle
LILLD T1 @(H(LNSHCEH 6001605 G188 LOMT6o0T6eU T 861
LTRSS SID auldlwpenm

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 LOM6ooTeUJ&HT QSTLMIGID (LN6OTL], eUTET CFMIY&H6TTH
ST HHLILNS 2 MG Q&I BIGET.

R6UQEUMTH  QFWelswd,  @6TQ6eTT(H  LDMeooTeU(HLETT  SHeVHEHIOTWT(H6eUS
AWML, @Qbss  sSohmev  Lflalley, Cormgs pCUMRHSL @bhS
LOITEOOTEUT 66T Snl Lmeflser  6teorm  O&HSH SOIULNOGCTD. Si6UTG6rT
METUIBLD  CHEMGUUITET  GQIUMTIHLE6D6T  606USSIGTOTTIEHET  6T60TLIENS
9 MIFQFUIWBIFET, 3J6V6VS! IQEUMTH CFMIQLUIL(LAD GHMMBSLLFLD 3 6TeC8sMTev
6260T MILD &HEUTTUILD 6260TMILD @ (HEFH Geueoor(HLD.

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&HCHTOTRIHE0)6T GUMNTHE!, AUFH60T LIGSEHMIGHET IDMMILD G&Te00ThEIgGH6M6IT 6T6U6UT M)
Sjemall(heugl, WLOHMID @M (NEHECHTONSSISHE aleumTm QuWflL  Geuevor(hd
6TEOTLIGILD LOMeoTalJ&H6H5E SHHHMHERMST 66TLenSHS S560oT(HLIIGES @Q\bHSE
QEFwelITlh @@ eumlliueflé@. UL T183 UTMMRIGET. BIHIGT @bhsa
QFWELLIMTL 6L 81D 6UGLIL| LOMeOoTeUISHEHEHE BLEHWECUMSE, @5 LOTeoorel)
(LNECBMTE0TSF60T COITE00TE6ME CLNEMEVEE H(HCH GHMIGSHTLON {560T LISHHESI6E
SHCH GWISHBHSTT.

Q2. Now see the triangles drawn by your friends. Do you see anything interesting? What is it?
GH2. D MEET [HOUTLISHET  eUNIHIHETT  (LNHCHTOUTRIGHEN6T  LIMIBRIGHET.
U TENVWILDITE0T J&5TeU S 860016001 I6VLIL_L_GHT? IS 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&CSTEOTID QUEMTHS ST HhlsGeT LSGHTIME S56oflCL ef(h&HS 66U BIGE6T;
QFWeLIMTLIqeor  LleoTQeormp  &SLLSFHV @bs (NSHCHToSHmS  LOeoor(hlLD
LTT&SNBSRGMITLD.

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

QEFWe6Y 2a: @G M UHEHCL QHTHSHSLLBH6TeTCUME (WEGSHTeuorLn
6260T60)(D 6L TEH6V

Draw a triangle on the given paper, one of whose side is 6 cm. Label the vertices of your triangle.
QEBMTHGHLILIL L Hmefley, [ (LNECHTEOIEHNS CUMTIHISGET. @&H0T ([ LISHEHLD 6
QF.N9,5 @Us5EEH Geusor(hd. o mIsGefler (WNECHMEGEHET  CLNEMNEVEETHE S
QWD BISET.

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 LIGSMIGEHLD 6 GIF.LS ST 6T6d0TM CoH6Tallen LOMeooTaUTE6T G L_86VITLD.
"(@)6LEMBV” GTEOTLIZIGTET @FHME 3,&SLILLTAULNTET LSH6VMs @) @Ho@EL0D. HLOLNEemL
QEFWELLIML Q60T CBMTEHSHHHHE, FLOLGHS (LNEGCHME0THIGHET @V6VITLOEN G (HHSHTEV
QAUFHIWLTS @HHGD. "(WNEHECHTOSEHT 60 ULHHL WLEGGD 6 Q&L
S|6N60TS SILDEV6EV” 6T60TMI LOMTETOTEUTE6TILLD LIGH6V6rfl&&6VITD. @)6m& 5 S5MTeoorlq.LLD 6(H
LOM6O0TEU FLOLIGS (LNEHBSHME00TSH 60 6U6MTUIGVITLD. SJGUGUTMITET 62(H GHLD6M6V 6TLILILY.
NG WIMET Geuetor(hILD 6TedTLIZ GMISS! LN6GOTeoTT 8601581600 ULITL6VITLD.

Now study the triangle drawn by your partner.

@QLIGUITE 2_mig6rfleir Fol L merfl euemIHEI6TeT (LN&G8 M6t ema 16 Q&FUIL|BISET.
Q1. Is your triangle the same as your partner’s?

G, 2 mGafler (PSHCHETeTIPD  Fonl Lmerflulledr (NE&CHTeoTOLD  6260T MIGLIMTEV
O _GIT6M&IT?

Q2. How did you compare these two triangles?
B5.2. @\H&H @ Tevor(h (LN&G5sTEOOTRIFEMET 6TeUeUT M eI 1 [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?

B5:3. (PECHTOTHFHT ([H LGHHD 6 QFLS eerm 2 MmSefL(ph 2 migerfler
Fol LmeflWlL(pld SamUILLl I (BbHSHSE. HhIGeT @@@eUEn QUMM (L& G860 hiS6T
L& FFAULTE 255MTTGLITEV @)(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 ML LIS 6V86T QuUMLILI(heUMS o MIFQFUILBIGET.
(WPE&ECHTeoTRIGeT  ULIL LwWeTUGSHWSTSH  LeuCaum el (Lpemnmasemerr
LOITEOOTEUT 6T Bm MEVITLD; LIGSMIGET60T [HeTmIsGeT eVevg G TeooTRIGETI6T 266
GUITeTMemed @H6L 2 6TaTL &5, al@GLILmMenWLE SmHmleumEUTs, Qsefleuns
GoumILIL 1Q (HEGLD (NGBS Te0TMIGEM6T GILIMM LOMmeoorel] GFML&H6T @)[H&SMITIE6TT
6TeOTMI  LIM(BHBIGET. @SICUTETMD @Loedley, LIGEHMBIGET eVeVS  G8sTeuoT IS 606
el Geuetor(HOM  6Levgl CauCmEIld Hlev aublLPEMMEEMETL LWeTUMhSS
(LG QUG SHEVITLOIT 6T60T M LOMEToTeUJ&H6MIL_LD G&5@hMhIGH6T.

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 @GLoevsefley, UL tUGLL @reor( (N&HGSTETHRISET QeUeuGalml  6T6dT M)
Qzeafleums sflbgmell(bid. Cuad Fev GLVGETI, UMM LSHSHMmIS6T
LOMMILD/ VeV CaHmetoTRIGem6T Tl (h FFlumTgs Celsoriq Wil[HE@&LD. @)Tevor(h
(LNESCHMTETTRIGEMET  e6oTMle0T  GD6L 6T emeulilg UL UmisHs
LWeTUMSSID MHMICIDTIH 2 SHUMGSD. @SN, (NECH TN hISHEM6T 56011 G
QUL LY 6T(N&SHIBQGEHITETETEVITLD, VeV SeTserfleor Gy GlaueflFaLDd LU WIS
STEHUINGSS UTTESMD. WAFlWwrseT @bs eumlllenull LweaTURhSS),
(PEHCHMTEOOTRISGHET  660TMICLIMEY (DS MTOUGI,  (PEMWITEOT  LISSHMIGET MM
G5 ITEO0THIF6T G 2(6MTEMEUE QG TEooT(HETEMS, 2{6V6VE) R60TM6OTGLOGL 6p60TMI FIflUIMEs
QUMBHHSIT6TMET) @ (BHSHETQEUTMTEY  SeUMenm  (LPMHMIGLOTMHMENE!  6T60T W)
S6MLOLIGLITLD 6T60TLINSHF Frl_1q.&HETL_L6VITLD.

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

QFWeY 2b: 6T m Gsmeorld WL GG Q&HMTHSHLULBHETETCUMS!
(LN&HBSHITEOOTLD 6260TE0IN) GUEDTSH6V

Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle.
QEMMHSHLILLL STefley @ (LNSHECSTEITEMS aUMTUHBISGET. NHDIML U 7
G&HIMeooTID  55° L& Q@(h&HSH  GeuetoT(hlD. 2 HIGHEHOLU  (LPHCHTOTHHH G
QUWHF(HBIGET.

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 @ssmevormig6rfledr 266y 8s6mer Lomenorel &6t Q& flba Q& meTer ell(pLOLIGVITLD. G
e Cameoorld DL (HLDGTET Q&BTH&HELILL (HN6Teng! 6TeTLIend G&eflalLI(N & SImISET.
@bs eumiilenUll LWeTUMSS), (LNECHTeroTmIG6rT60r LIGToTL|&emeTu|d  @)reoor(h
GHIMeOOTMRIGHET  QHMTHSHSHUILLLY(BHSHTL)  6TeUaUTM  ELNTMMeUS CHTE0oHNS
TLIGUTEICL  SeooT(hLNgSHSINL6VMD  6TTLMSUID eUTSHEHESE  Letor(hD
QFMLENEQEHT(HBIGHET.

Now study the triangle drawn by your partner.

@LIGUITE 2_Mmig6rl6r Funl L Terfl aUemIHEI6TET (LN&G8sT600TE 608 [ TUHIG6T.

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

Gs:.1. 2 msafler (WNSHCHTeTIOD  Fnl Lmerfluledr (WNE&ECHTeooTOD  6260T MIGLIMTEV
O GITEMSIT?

Q2. How did you compare these two triangles?
B5.2. @B @)\ (H (LNGCHTETITTHISEMET 6TeUAUTEMEVEVITLD LI e [J&H6iT?

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

B%;:3. (NHBHTOEH6T  @HESMEoTD  55° 6l60rml 2 MSGETILWL 2 migerfler
Fol LmaflWl(pld semlll Q@ mbsS. HBhIsG6T @eUdl QUMM (LNEECosMeoor S 6T
L& FFAWLTE 55MTTELITEV @)(HHSHE0TEUT? 6J60T?

Task 3: Constructing a triangle when two measures are given

QEFWeY 3 @Uuetor(h ETeYHET QBTHSSHLLL(heTer GCUMEl e
(NS BHTE00TE 600 6U6MTEH6V

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.

GW AHG @Teoor(h LISHMIGETI6T 6Te dHemeTud, G B&HG @@H L&HSHM mmID
R GCHTITSEH6T TSN, G CHG @ Ueor(h  GosTeoormigHemeTU] LD
el &S (hmkiss6T.

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 BIGEHEGET CLNGTM GH(LDEHEHEMET 2 (HEUMTEEGHIGET. FMHHUICLETMITE, [HT6V
ST BB (HEGLD Tl LMerflEHEHLEIT GH(LDED6U 2_(HEUTHGHMHBIGET. @ HHE & (LDSHFHEMET A,
B, LOMMILD C 6T60T S{6MLOGSFHIL_6VITLD.

CC-BY-SA 4.0 license, HBCSE 6
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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 eTeleVTeT LSSHMIGm6Ts: Q&ML 63hH
(NECEHTEITEMES  QUMTWBISGET. 2 MGETer  (N&HCHTOTSHFHET  CLNEMNEVEETHE 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 LUGHSHD 6 QFL0 WMHMID GoMeooTld 55°83 GISMetoTL @(H (LN&G5 60T MG
QUM MBISET. 2_MIGs6rledr (L& @85 Menord S 60T eLNEMEVEETHE> @ QLIWLIF(NBIGH6T.

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

GW C 50° WMmMID 75° CHMEIMIEHEN6TH  G&HTeooT(h6Tem 6([H (LN&HECHTOTTH0SH
QUG T MBISEIT. 2 MG 66T (LN&G8s MEuuTE: S 60T eLNEDEVEHEHEE GLILF(NHBIGET.

Now study the triangle drawn by your partner.

@LIGUITE, 2_Mmisserfledr ol L Merf] euemTHEI6TeT (L& GE:MTe00TSH6M & 2T HRIGET.

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

G, 2 MmIGsafler (WNEHCHTET(NLD  Fal Lmeflulledr (WEGCsMeoorLolD  6p60T MIGLIMTEY
D GITETHIT?

Q2. How did you compare these two triangles?
G5.2. @6S @\ (LNGHGETEO0TTHIGEMEIT 6TEUAUTQMEVEVITLD L ILIL I [TE6IT?

Groups A, Band C:

GRS EHET A, B LDMHMILD C:

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

G5.3. 2 MIGET GuoadlsveTer 2 MILILNeTIH6T eUQeumBeuiledr (L& ECHTe0oThISSEHLD
W &5aflWms &S TTELITEV @)(HHEE60TEUT? 6J60T?

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.

gmserCal GMILLNLUUL L&CUmey, @rUevor(h  (LNSHCHTEOTHRIGET 6585 MTGLIMT6V
O GTemeOTaUT  GTeOTLIeNSEF  FHlUMTHS  LOMeooTeU&H6T  QUIBLLLMeYLD  eursserfleor
(PGB8 TEroT RIS EIT160T LIG&HMBIGHET LoMMILD C&metormIgGHem6T eTall(DeUMis6T. HlenL 55
(N&HCHMOUTRIHET  (WLMHMIGIDTMMENGUUT  6T60TLeMSL  LUMHHS  leUumenm
6OTMIETELO6L 6T  QUTMHSHUILMTLUSWL  (WOSsFEAuns  6peormleorGLsy
Q6T QUITRHESRMST  6leTLensd LUMTEHES  @ueor(h  (LN&HGS T IS 06T
QAL QWSS eUMenm RTMIOTCN0  6R6TMTEH  MEUESESHMD) A Flwr
LIl &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: eLNEOT M 4616 &6 QS MTHESLILIL(H6TaTCLIMS! 62(1H
(LNEBHTE00TE 600 U6MTEH6V

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 GFH(LDGESHETTE UGLIL gmaerCal Lfleaasliul (Meengl. @UCUME eedCaum(h
GWemaUULD Gald @T6esor(h SIem6etoTd:&H(WD&H&HTTs LNflumisser. A1 & A2, BT & B2
LOHMID C1 & 2. HEHEMEH SDIHHHEHEGLD @ Uevor(h  LOMmeoorelis6T, Gr
S WL TET @) HEHPMTIHETIT 6T60TLIENS 2 MISHQFUIU|HISHET.

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

G AT: XY = 4 Q&0 YZ = 6 QF.LI, LDMHMILD XZ = 7 Q&F.LS 6T60TM {661 856068 G185 MEvoTL
(LN&HGGHITEOOTLD XYZ &3 6U6M [T U|RIGH6IT.

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

G A2 AB = 5 QIF.LO, BC = 6 QF.LS, LDMHMILD LACB = 45° 6T6OTN 66 &FHEM6ME GG T600TL
(LN&HGGHIT6O0TLN ABC &3 6U6M [T U MRIGHEIT.

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

(LD B1: 2K = 40° JKI = 65°% LOMMILD £KI) = 75° 6T6OTMN 26IT6) &H60)6TE G1&HM600T L (LNEGEHMT600T LD
IJK &3 660 [J UL MBI &H6IT.

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

& B2: LUST = 50° ST = 3 Q&0 LOMMID LSTU = 65° 6T60TMN 3J6TEUGHEM6TE G\85T600TL
(LN&HGGHITEOOTLD STU &3 6U6M [T U|MRIGH6IT.

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° 6T60TMN {66 E606ME Q85M60oTL
(LNGHBGHTEOOTLD 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 QF.LS, .PQR = 50° LOMMILD QR = 4 QIF.LS 6T60TMN 6TETFEM6T Q\8MTe0oTL
(LS BSHTEO0TLD PQR &3 660 [J LRI 6IT.

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&EMHSHSHILLL  QBMlwenmaeer Llearumml (NG5 Teoormigen6T  aUemTULDLIL
GSWHEHALLD FoMBIGAT. QSTLBIG (LNEOTETT, 6HHSH 606008 GH L8 8616V
(LPE&CHTeroTRISGET eoTMIeNBHE 66T GeumILIL (DD, 6THHE FHe0600TE G (LDE86IT60
(NGBS TEOOTRIGET 60T MIGLIMTEY @) (HEELD 6TeTLIENS 2eTHR&@GLDLIL. LOmeoorelJas6rflL_LD
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GHEPMIGET. A2 GWeIla6TeT LOmeoorel&6T  GleuslGeummeoT  (LN&>G8sTeuoT kIG5 606
FQeTeTmTeL  @emed  L-L-GHMT  BlUBSeOeTens — Q&smeoor(heTerer. @)&
WHAMTLILGETET BILBHS6M6TE HenL MGl QUMGCaI6T(HLD. @) SIGLITedT MISTeoT B1
Gwallayld @sHT-CHIT-CHIT BHILIBHSHMTeNUISH Q&meooT(h6Tendl) QeuelGeumTasdsmeor
@QH&EEH Ceaudr(HlD. @ems  HleneTallVGGTATEBMRIGET. @bHH (DS e6Ter
2|eeoTeUfledT (NGB MEOOTRIGEBLD FLOLOMS: 2 _GTETETEUT 6TeTLIeN&HSH GMISHS @b
&6V TUITL60)6V Bl&LDES Beu6ooTIq WI([HEE6VITLD. @) 5607 eLP6ULD,
BlILUBSEOTHNETL! LLTSS QFUISTED (LNE&HECSTE0THISET (LPHMIGILTMMENEUUITSS
@) ([H&FBe6600TLY UL 2F WG SILLI6V6m6V GTEOTLIEN & ST LIS M &
QLOICHTEVBIGAT. A2  GHID6USHSHTET BB (L-L-G&IM)  SFeUTJervuLDTeors),
JQeoTeoTmMeV @ Tevor(h (LN&G&HMeoThRIGET L (HGL @en&Ll (LLLD T28 LIMIHHEIEHET)
LISHEQFUIROTMT. A2 OMMID Bl GHURSHSHETIL 2 6T6T DM TS EhE S
QEMMHSSILLBETET  BlIUBSHMETHET  (POHMIQLTHMIVETS  BILIHSHE060TS6T
6TOTLIENG 2 eUTGH6T QSHHSIQEHTETUTIH6T. @en&HsH QSTLIHS, A2 LDMHMILD C1MHS
QEBTHGEHLILL(H6TET  BILBHMETEET  eTMICLIML @ @LLIMSES  [BhlsseT
FLIQSSTLLMD. C1ME& QEHETHSSULLM6ETETE  (WOHMIQLTMHM  BILBHSHED60TWIT
6T60T M) LOMevoTeU T E56rflL_LD C&:EHMmIGET. 2eUT& el LIS enev efleUfl&@LDLL Sn MIBIGET.

Now study the triangle drawn by your partner.

@LIGUITE, 2 _Mmisserfledr ol L merf eUuemTHEI6TeT (L& GEsMTe00TSH6M & 2T LRI,

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

Gs:.1. 2 misafledr (WEHGHMeTNLD Sl Lmeflulledr (N&GCHTeT(OD 655 MTELIMTeV
o _aTeTSHI?

Q2. How did you compare these two triangles?
G5.2. @6S @\(H (LNGHGETEO0TTHIFEMEIT TEUAUTQMEVEVITLD L ILIL I [TE6IT?

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

QEFWI6L 5: ([ FH60T|SSIEULDITET (LNGCHTEOTE0G eUeMITL G 6m6ULIMeoT
SODBSLL & LDHILIL|S6T

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 aUeTHSSE CUMeTM WISFFAWLNS 2CH (LNGECH TSNS
o MIGET  [BeooTU/Fal LTefl  euenTWCeustor(hld  6TedTmMeV  GemMmIbSLIL FLOMSs
6T6OTQ\GOTEOTE0T S8>6U6056M6IT [BIRIGHET 3J6U([HEHE 3i6fle g Ceueoorly W [HEELD?

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. PHeMSWE Comemallullev QUMM (N&HEGSHTSHMSES LIGFFFIWLTS G5 GLIMedTm)
QUMIAISME, Caum FHF6I6V QHTSLILSGT LWeTLURSS P um? Fflwuns 285
(N&HCHMOTHNEH SIHFalqUl @&SICUMerm CouMILIL L. &HHEUV GEHMTGSLILSH6T
IeM6eoTSHemS WD GOILLIL WpulmhH& W bigseT.

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 2eTEE:8 LOMEooTeUE6M6T 26168 LILINSSIBIG6T. eLN6oTm) GosMTeuoTMmIS6T
LOMMILD ELNEOTM LIGSHMRISHENETD G1&HM(HEHFHEeU600T(HILD 6T60TLIGI LOME00T6UT&H6T dn MILD
Q(H QUITSIEUTET 26eMSHINMEGID. QLCUTS, GMDBSLLF HHaI6V QSHTSLIenL LM
IUTHEBHEHEG HleneToLI(NSSIBIGET. AaUTHeT GMILLILH6TT Sbm D 6T6 56T
SIS GG UITET HEHEUVGETTEGN. G, eeTm LISSHMSET MmID  @)resor(h
GomevormIGefledr  gjememel  QSMHILILGID, eLTM  LISHMBIGET DMHMID  eLN6dT M)
GoMeroThRIGEITl6T  6TeSem6Ts QSMHILILISID Q60TMISTEr (R(H (LNEGST6r0TE S 60
G5 MeooTRIGETlET Fal L6y 180° Qh@GLD). &HeVMEY, QEHETHSHSELILIL (HETET H&H6U6VE6T
GOMBSLLFLOMOTen6!  eTedTlEIL T  FTULleVT SHSHEUVSEHET  6T60TLIENS WD
o MIFQFUIWYBIGET.

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.

GUIMSILDMET STV USBTEFSMS UTHEHSEG G (HRs6T. 36U 6EHemL L
oargmmiGemeT  lpUULILCL  QTOuley  erSIDLLY  FaMIBIG6T.  SjeUTderfler
TS eneTEHemeT QeueafllIL(NSS eUMTLILBISGET, 61(DSHEHEH6T, 36060F CauCmgID
QULOLPEMMEMWIWLLD Fnl LWeTLMSSEVMD. 10 (N&6L 12 BILILBISEHSHE Lereor,
GLOaYILD HEVHGINTWMHILD QUTHL(H) jeurisefler 2atg:migsemerd CaFssflu]hIgHe6T.

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:

LOTeoTeU&6ITl60T  QeNGMIGET,  6T60TQ60T60T60T  VIGLOMEDT  LIMMRIT6Y {6005 SI6T6T6oT
CTEOTLIENG S6U6DTUIMBIGET. 6TRIGETI60T D EDILIGUBIGHEM6T MeUSEHILT LIMTTEHEGLEUMS),
NedTeu@pld S5V QBMTGLILGET 6  SHeolSSIeUnTer  (LN&HGSTersemS
alemeTal 5@ LD 6T60T (LNETEMEUESSE0TTT. 626G 16UTEOT MILD GIJ DETELOME &5(H&HLILIL6VITLD:

e Two sides and two angles

o @ I600T(h LISHEHMIGHET LDMMILD &) J600T(H G M600T MhIG>6IT

e All three sides (SSS)

o ELNEOTM LIGESHMIGEHLD (LI-LI-LI)

e One side and two angles (ASA, AAS)

¢ QMHUSHEHLD LDMHMILD @ T60oT(h C&MT6roThIGET (BHM-LI-C&HIT, GSHT-G&HIT-LI)
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e Two sides one angle (SSA, SAS)

o @ I600T(H LISHEHMIGHET LOMMILD 62(H & MeoorLD (LI-LI-G&IT, LI-B&HIT-L1)
e All three angles (AAA)

o eLN6TMI G&HMeo0T RIS EBLD (CHT-CHIT-CSHIM)

LABC = 45°
AB = 4 Zeogaen
AC = AC' = 3 2io0i&e

LABC = 45°
| - AB = 4 units

f B
\_/! .

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

LILLD T2 U-L-G&BIT 6T60TM Bl LIHS6M60T 560116 SHI6ULDM60T (&G Te0TE6M&S Q& T(HE&HMS! 6T60TLIEN S5
SHTL(H&H6V

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.

@eumMleL eTemed  SHeoflGEIaIDMeT  (LNEHECSHMTETHMSES llemeTalleaeHTS  6T6TLIEN S8
GSMHF  RMEHVHIIOTWITLENN BIBDEGSIBIGET. GHOMbBSLIL FLOME  eLN6OT M)
LOFLIL|GH6T CUMGILNTEOTS! 6T60TLIENS LOMenoTelJ&6T allemgalley Q&IflHEI Q8 MeTeUMIos6T;
6T[HS ELNEIT M 6TETLIENS D EUTSHEBL T FHeVHSIENTUIMLY. 85600T(HLINGUBIGET. L-LI-G&IT
GUITETM HFlov EMEHBISHEHEHE, HRIGET THSHSIGHTL(HEHEHLET SWTITEH &)[HHo
GaueoorlQWI(rS@GLD. UL T260 @&  Cumerm M  Oh&SSISHHTL(D
QEMHGEHILL (6ol 2BHCUM,  GCoHM-GoHM-GoHIT eTeTUSMETrT  THIT-
O _SITI600TRIGHEMEIT [HRIG6T 606U5 HIE6 S 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-L 6TeoT Q&M@&GLIL BlFFWD ellemlL&Ipld 6T6dTmI LOMeooTeU &6 HLOLIGUTTEET.
Gad, @B& eumllemULll LWeTLUOSED 60T SelJHEHeHGEH HTCN00 HS5
BLOLNGemEs o 6Tengl  eleorml GHL&GEVMD. QFWeL(BL  (WHMIQLTHM
BlILUDBSHEOOTEHSETOT  CFMHMETSHETL LMW 2 edJWMQUIDd, 6T  emel
QFWILLI(HTGTMEDT 6T60TLIENS LOMeooTaUF&s6erTIL LD GHL_(h Q& HHSIC&HTETEUSHET CLAGILD
@QBHSHF QFWEVLITL 6ML Blemme) Q&FUIL|HBIGET.
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Task 6: Constructing a quadrilateral

QIFWI6V 6: 62(H [BITMDEHTHENS/BITMHBITE00TSH 60D 6UEMITEH6V

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 (WLMHMGITEHEH (N&HECHTOTHNSH 6TeUeUTM  aUeNTUICAI00T(HLD  6T60T M)
O MBIGET IMOUHEGL QUGCUTE  OsFBHmEGL. JAHSSSHTH, 0
WLOMIQOTES  BTMHHIHMNS  eeualTm  elengul  GeustoT(HMD  6Te0TLIeNSHSH
SEOTGILIQLIGUTD. @@  (PHMICITSES  (NECHTEIESMmMES eI LT M)
GOMHSLILF LD ILG6T CHemeUGILInilev, BITM&HTSH SIS 6TeU6U6T6)| CLIMSILDTETS TS
QBSHGLD?

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& LOMETOTEUIE6T “BITEOTE 6T60TM LIFHem6V eSS TTEHGETETMITEV, &M & M0
SMJOSMSWD  6TH&  BIeord@  WHLILGET  aerUenswld  CoHEHmISET.
T(OSSIGEHTLLITS, BTG LHHMEET GMHS H56U60 GHTHIGSHLILL LT 6
S60f15SIQIDMTET BTMHSHID OUTHEBHEG HeOLSGOM 6TedTm CHEBMIGET. @) %60
Neoteory  C&.1b-83  SaUIEHEHEHEG efGHBIBIGET. (&S, LMool a6
FSITHIGHENET UMNTUSHEa(BHID. L60TT6V, GleUalGelmi BTM&HIMHIGENT GILIMILDLILG
G L_@Lh GUME Liev FMUIFSITHRIGHEN6T GLIMIGUTTSH6T.

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&s.1b. @QUGUME, BMTMHEHEISHT NMOTHS LSSHBIGEHD 3 QF.LW  6rerml
QETHGEHLILLIQ[HHSHTE, BHIFGET 6hs WTHFIWTT BTHEHIHIGETQUIGVEVITLD
QUMW UD  eTeormy CUITHIWMSGET.  Q&MRH&GSIULL Qeummissmerfley
96U6ULY 6 MHIGEM6IT 66N T UL MBISH6T.

Q2. Did you or your partner get different quadrilaterals for Q1b?
G5.2. G&.1.b-MG 2_MIGEHENLWSID Fnl LmeflenL W BTHEImISEHD QeleuCalmmss
@)\ (HIHSHEOTEUIT?

Q3. So, if only the sides are given, is it always possible to get different quadrilaterals? How do you know?
G&.3. QL&, LISHSHMIGHET DL (HGLD Q&THSSEHLILIL_LY (HHSHTEL GleuelEGelm!
BITMHSTHBIGE6T 6TLICUMSIGLD GILIM (LG ULDT? 6TLILILG. @608 Q5B S0 & MeuoTIe 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 UMM 6(H HOTLI(HEE 6T sl ILIGeuetor(hLD 6TedT M)
SHOUT QFULIE QoMeTEBMRIGT. @LUCUMGI, HhIG6T DTHE) [BleneTsHs O F5F60
II8FH BMTMHTHNSH AUMHLD QLIMBEU6OT(HLD 6TEOTMTEY, AUUHEHES UL ILIGHTFn Q.U
GODHSLILF  FHHEULEHMET GCUMTRWMSGET. 6TH5HS SHEHEULEMET  [HHIGET
eIl IL|efTg6T?

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:
BTHSIHBIGETL  QUTMISS alemgwiley, epemevalll Lmisear @ @mLILmS WD
Blem6eoTall6VQ B TETEBRIGHET. EHEVTEV, BTG LIGSHMIGET, BTG GRS,
LMHMID @ Teoor(h) eVl LMBIGET 61607 GQLOMHSIOMS LGS 3I6T6SH6T 2 _6TeTeoT.
@606 P EHLILFLOMET HFH6U6V86T. GOV H&H6160 QEGTGLILIGCETT(H) 6uy CUMEILOTEoT
GBISEMS LOMEOITEUTHEBHEG A6TUMmISG6T. GOMBSLL FH S58616056TMTEH BT
@ LU BITTHFSSILGLITLD 6T60TLSTEV, BHE 6T6SM6T GHmMBSLIL FLOMS
dO&5SIH  QSHMeTGaUTD.  LmeoTalJ&Hefler  2ag:mGemnend  CoFoflss, emel
RESIQUIBLOT QUITSIT 6T60TLINSE GHMIHS R([HHEVBESINTUITLEM6V [FLSSIMIGET. 8D
QAGLIL UGS LOmeoorelJoehLer el flheCUMTS 6HhIsEhHEG P55 Flev
TN & SIHEHTL (D 86T LedTeuHLorm my:

e 4sides and 1 diagonal

o 4 LUSSMIGET LDMMILD 1 eLnemeuaill_L LD

e 2 adjacentsides and 3 angles

e 29HW5FHHSHS LIGHMIGET LDMMILD 3 G8T600T I 6T

e 3sides and 2 included angles

o 3 LGHSMBIGET LDMHMILD @eUMenm 2 6TeTL_SGHIWI 2 G55T6r0T RIS 6T

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”.

WHFH HHEUGVEET 6J60T HLOGEGEH CHemel 6T6dTLIGMEMeT MMM eNlem&H a0 @) SIGLITedT M)
@) (HHHEVITLD: "Q@IBBTMHIENS GUNT, BHIT6TE LI6TeflEeT 3606V CLNEMEVE 60T
(WDIGQQFUWIS T(HESIHGHTETET  Geustor(HLD. eLNedTMl  L6TerflgBemem (N6 GIEF U
eLPEOTM OSHILILGET (LN&HGSHMTEITD) SeUFIUD 6TedT® BSHEG GSHFlujb. @LUIGLITS
BTeTsmeagl LieTerflenl (WQelesuiwl Ceustor(hd. Gosmeorld jevevd! HeTld eTedTm
gLl Wlevsmeor  BULOWELLD @@HEHEGLD  HHaU D 6Tengl.  (HGSTeorN
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GBISCSHITL 6L S5(HLD LDMMILD (BIHETLD R[HEUL_L&60& S(HLD. 606V, [HIT6OTSTeU S
Liemerfleml  (PIQe|QFWIL @@ WLHILL CUMESTE 6aTlg Qg aflauns QsFlSma.
6T60oTG6), [FLOGE GHeMBSLIL FLOMS BB DG ILS6T CHemeuLlILI(HILD.

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.
WHNELTES  (PEHCHTeor  CFMYEeT HOLERMST  eerlensl]  LUMTES,
LOTeooTeU&6T @B&H TH&HSIGHTL(HEmM6T alenIbCsH UMISSIIL6VMLD. 6Teoflsmild,
QUIMSIEUMET (H 2 SHHUIMEH @MLILG @ Teor(h (LMHMIGLOTSSES (L& SGSsT6o0T IS 606
@THGLCUTE  Semed @@ BIMHHISHMS  allenemallé@Gld  eTeTlLensL]
LB SIQ&TeToUST@&GWL. @bsll Lifleen, BTMH&HEIHmISEh&HSTr  PMHQMITLILY
BILIBHSE0ETEHEN6TE S600TL ML 2 556618 @)(HEHEGLD. @)T6tor(h (LN&>@8sTe00T hl8 66T
) 60)600TE G LDCLIMS), 62(HLIGHEHLD 60T )] 60T GLO6Y 6260T M) QUITHHSIEUSHTEV
B emaULILIL S lq L HEEUVG6T 2B S oH G LS ILS6TTE
GBS HSHDSI.

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.

PiigeT @GonBsULEF SHaleurs Lfbaaorsss 2 coomennwlnsCal  Galemey
QEFWHRMST eTeTlensE FHlUMBMSET. GLMHASTHSGSLILL L Chetallulley 2 misser
BEOOTLIHE& BhIseT efllLSTE oMl SHHeUNSHEGE QeucuGalmi BITMHEJHIGEn6T
eUENIHS LIMTIHRIFHET.

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

G55 (NMMIQTES 6LV (LHMIGTSH TS BTMHHIHBIGHENET QbHHSH &HH6U6V
QBTG LIL g6t allememalld @G LD 6TeTLI6n &8 GHMIS S FNHSHIFET.

Q6. List the conditions that worked for constructing a unique quadrilateral.
G5.6. R(HBHEONSIIUDTET BTHHIHMS UOTUSNHEG FHILLL BlILBHSHEEOTEHEMETL]
LI 1Q WIeSl(h IS5 6aT.

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

(WPOHNIGLOTSS BTHSHIHBIGMOTS SIHHEEFQL Flev QUIMTSIeUTET BILbHS6060TS6T

FCL O&5MHSSLILIL(h6TTS).

e Three adjacent sides and two included angles within those sides

o eTM OSSO LIGSHHRSGET WHMID LILSSBIGEHSHEG6T 2 6TeTLmISIW
@ 7600T(h) G&HTE00T RIGH6IT.

e Three angles and two included sides within those angles

o eLNGOTM GSIMTET0TMBIGET LOMMID &HGETE0T IS EHEEG&HT 2 6TemLBISHIUl @) T6sor(h
LSS MIGH6TT.
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Basically, for any quadrilateral the following are the minimum conditions for congruency: AAASS, AASAS,
ASASA, SASAS

FHEHEHLOMEH  QEFTEOT60TTeV, 6THSHEGUTIH BTMEHTONSHSISHGLDTET  GHNMBHSLILF
WHAMTLIL BlUBSHemeoTSH6T LileTeu@Lmm: Cam-Cam-Gasm-U-L, Gam-Gasm-LI-G8sIm-L,
C&HIT-U-CHIT-LI-C&IT, LI-G&sIT-LI-G&sIT-L

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

e GWIHE BTMHHIBSGATTE @UBESTL WLMGW, BTENG LUSHHREET  mmid
@(HBST6oTLD (LPMHGMITLILE&TE0T LG ILSETTE @)([HE>85(LOLY U LD.

In the quadrilaterals ABCD' and ABCD",
AAB) =5, (BC) = 6, £ABC =90°,
KAD")=/(AD") = 4 and (CD')= ACD")=5.
But ABCD' £ ABCD"

ABCD' LDMMILD ABCD" 6T6dTM [BITM SIS 6MI6V,
IAB) = 5, (BC) = 6, £ABC = 90°,

IAD)=/AD") = 4 LDMMILD (CD')= (CD")=5.
94,60TIT6V ABCD'  ABCD"

Figure T3 Refuting a SSSSA conjecture

LILLD T3 LI-LI-U-LI-G&5IT 2618 &6t
BT S56)

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.

(LOMIQLOTSS BTHSHIHEIEGET DMMID (LN&HECHTOTMRI&H6T alenTWw GHemeullLi(hLD
GODBHSLULF H&HeUMEV BITD SHeooT(hLI & SI6TCETTID. QLeormev, @LIGUTE Flev
FLIL BTHCHTEOTHRISHEMETUID  (LNHEGSTEO0THIGENETUID  LIMTEEHEVTD. @eUmenm
QUMW BLOSE CHemaulILI(hILD GeOMbHSLIL F 55861608606 &600T(h LG LIGLITLD.

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

G511, (MHAMITLIL] FLOLUSHS (LNECHTEOTHRISHEMN6T QUEDTUL 6165 H6M60T DG IL|S6T
G emauLiLI(hLD?

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 WOHOMMIL FLUSHS (PNHCHTOTSMS UaMIHHL HerT BT WL (HGLD
GUITSEILDITEOTG] 6T60TLIENS LOMeoTeU 86T 85600T(HLIIY.5 &N (N eUMTTEH6IT. 6T60T60T GleUEITMITEV,
Q(H FLOLIGS (P&HGSTeroTEFH60 [HeTsHemnd GULDMIGEISET eLOGULD, 6 S86U60FHEMETUGLD
(eLNGOT M) LIB>85MBIG56T LOMMILD eLnedT M1 @85 Teoor i 8s6T) 346flg 1l (NP T &6,
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Q2. How many pieces of information do you need to construct congruent squares?

G5.2. (LPMMTLIL| FHITHISENET eUNTHHL 615 HeM60T HEEUVGHET GHemaULILI(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 F&HIHBIGET W USSSHer Herd WwLGiGn  CUMSILDTETS
6TEOTLIENG LOMTE0TeUJ&H6T S60oT(HLIL LILIMTIE6T. Q& MeVEeVLIGLITEITTEY, &FHITGILNGITLIENS
Fo)l UGHOT LISHHSH6T Hensemnsd SHHCHTALTMMeY, 6TL(h LGHILILSn6eTWCL (4
LIG&BIGET LDMMID 4 CHITEOOTRIGET; I6M60TEHS CHME0TRISEHID 90° IL,@GLD) HhIG6T
AULBIGRDTHET. @QBSHEF QFWLMVE GMISES SHVHIIOTWTLOD @ems
(LN60TE0T16MVLILI(N &S T MITBIGHET.

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

G&.3. (LPMAMTLIL| QIF6UAISHHBIGHENET UM T 6T5HH6060T HEHEUFHET CHemauLiLI(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, @Queor(h AOSSHES LiSomigserler
Permiser  CxemeuliLBID  6TeoTLIeMS  LOMeooTeUF&eT  &H6e0or(n LI LILIMTTE6T.
QFmeveLLIGUIMeDTTeY, GFaUUEMmIG6 ler  @Ueor( OESHSS LSHEHmIGe6Tleor
BerhisGameT SHaUHTTCn () LFHLLEHMETWC @ USHSHHISGET - eISHIL
LIG&HMBIGET  FLODMTETEN6; SeMe0THS  GoSMeoTmISGHEHMn  90°  Q@&GlD)  BrlgerT
QABIGRVTHET. @QBSHE QFWemsy GNMIHEH SHUHIIMHTWTLOL  @6ns
(LP6dTE0T16MEVLILI(N &S Fo MITBIGET.

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

G&h.4. (LMOMTLIL| FTULISFSITMHISHE06T 6UNT U 6T&H&H6060T SH&H6U6VEHET CHemeULILI(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 QUTMISHS auenTuiley, @MUSHEHSH 6T Hemup emHE8meoor(LoLD
GoemaUlILI(HLD 6TedTLIeNSS  LOMeooTel &6 &5600T(HLINQ LILIMTTS6T. Q& MeveVLIGLIMTETT6V,
FTLFSTSH0  ROEHTOISHT  feTey  LODDID  ROUSSESDT  HeTdHemns
SMHUBOTTC 6T (h WHLILGHMETUGCLD @ LIGSHMHISGHET - eMeTsHS LISHSHMIGSEHLID
FLOWD; 4 GoMe0THBIGET - THFEH GHMeoormisGeT FLOLMGSWL WLOHMID HE55HES
G5 MeooTRIG6T BITLILINGETTELD) Bhis6T aUBIGRNTH6T. @bHSHE QFWLEMVES GMISS
HVHSIMNTUTLEN6L @ emd (LPeiTeaflemeuLILI(H &S Fo MIMISEIT.
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Q5. How many pieces of information do you need to construct congruent parallelograms?
B&.5. (PMOMITLIL| &)6M600TH [ TRIGHEM6IT 6U6M T 6T&SH6M60T HFHEUVSH6T CHemauULILI(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.

@)EOTHIMRIGET  QUTMISSHIMTUI, @reo(h AOESHESH Lissmiserfler
BermigsEBLD QUMM o GTeTL_ &SI G55 T600T RIS EHLD Gz emaulILI(HILD.
QFMELEVLIGLITEITITEY, @)6m6toTEH &S 60T @ T6toT(h UM SSHH\5S LiG8MmIg6r e [HerTmigser
LLOHOID eumenm 2 6TMLEHEHRW  CHToGHmMSUD  HHauHermCa 6Tl (b
LOFILILSHEMETULGD (4 LISSHMIGET - THTL LSEMHIGET FOMEGLD; 4 GoMTeorMmIG6T —
TS JG CoIMEDITRIFHET FLOMEGLD LMD SBHSEHH\ESH CoMeouThIg6T BITLILNG6TmELD)
PasGeT SHBNIGET. @QBSHF QFWLMS GMISHH SHVHEHOTWTLOL @6ns
(LP6oT6oflemeVLILI(N &) T MIMBIG6T.

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

G5.6. (PHAMTLIL] FHlEUEHBIGEM6T GUMTUL 6T6EHMET HEHeUVEET G emaullLI(HLD?

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 QUTMISSHIMTUI, @6eM6eooTWITeT LIGHRISGHT  @6V6VMH  3h
LSSHSH60T  HeTeom, I LILUSSESEHr  Herld oo @ueor( S LILSSS
Commeormisefledr  eaTeysEbld  CoemeuliL(BD. IBTMSILD  FileusaLneT m
FoMIQUGHET  epeUD, QHEMRHSGEHLILLL  S5&561e0e0mha WHAMTIH  E@)60)600T U Mo
LI&8:5608 616N THSL6VITLD.

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 rnombuses are special cases of parallelograms, and parallelograms are special
cases of trapezium.

IMTH S QFWILEET CFISHS LITISHTHGETETMTE, (NMHMIQLOTSS &FSITHIG606T
aUeMIHH L GeueflliLiemLwimer @G @@h H5H6U6V L (MG CLIMSILDTETSE 6T60TLIENSS
QB HBHSIC&HTATATTSHET. CF6IAIGHIFGET LDMMILD FTUIFSTHEEHEE @ Teoor(h &a660
SIVHGHHET CHmULILBID. SHCUIMTY, @60600THIMISEHHEG CLH6TMI  DMHMILD
FleusmIGEREHEGEG B CoHemaulll(hh. BMD  Bleneradalbhd UTISSTe,
QFCUGISGMBIGET Vg FMUFSITHEIG1T  FMUL  UGHEHET FSITHIGET,
@) 6METOTEHIRIGETIET FIMLUIL| UENEHEHET QF6UAISHISGHT 36V6VS FMUIFSITHISET,
LoMMILD Fifleugsmigertledr FIMLIL| UM E6T ©)6M600TH JThIFH6TTELD.

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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LHVMEV, Gsld GsD QUTEHIEUTET BITHSIRIGENET  6UNTHSHTHCETETMITEY,
H601 G SIAULDTET QUG AIRBIGEN6T eUMTU CLVTHS HEHEU6D FIEIEGHEH6T 2 HIGHEHHS
CHemaULILI(hILD. 8BS HEHEU6V SI60IEEHFH606T 6TL_(HLD 6U6DT @)6U6UTMI [HL&HELD.

Task 8: Constructing a pentagon

QIFWI6V 8: 621 BMBIGHTEOITSH NS EUEMTSH6V

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. (LLMHMEIDTHES (LNEHCHMEOOTHRIGHET VLG (PMHMIGILOMSS BTN HIFGE6T
QUMW GHemeUWITET BILIHS6060TE6M6T HRIGET emeoTaU(BLD Q& flH &I Q85 mevoTL
Blemevuilev, (WPHMIGLNTHS BHICHTEOTRIGHENET  CUMTEUS!  6TeUETMI  6T6TLIENSE
FHooT(HLIQ &S5, W&,  WOHOMMES  (LNECHTEITRIGEMN6T  6UEM TSNS TE0T
GODHSLILE LDFIILSET LPETDNSHeD PHOMTES BIHSIBISEDSHE BbSMee]D
@BHHRMS). WMHMIQLOTES BMHICHTEOTRISHEMET UMW CHemaUUITET GenMbSHLIL &
LOGLIL| 61T 6T60T60TEU TS @) (H@GHLD 6T60T M) BlemeoTs: SN T&H6T?

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.

Blevayld emollenll LIMTSHS, LOMeroTelJa6eT QUHLOLIMEID 6w 6T6orm aflemLemul
Seflliumgser. @& FHSmor aearmmeld, gl WHLILSET  Hlevaumenm
H60oT(HLINQ S &G LDLILY LOITEOOTEUT ST GFMTHIU|MISET. @eumnledr  eLpeILD,
& (HSH 60115 SIULDITE0T MBI TET0TSH6ME GILIMIGISTE 3606 @) (HESH Causoor(hlLD.

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 GHMISS! HEOTLI([HEG 1T el 1LICaIeoT(hD 6TedT M)
SHOUMT QFUIE QEMeTEBRIGT. @LUCUMG, HHhIG6T DTHE) [HleneTsHs F&5F60
9I8FH BMICHTEUTSHMNS GUIHLD QLIMBEU600T(HILD 6TE0TMITEV, 6UIHEH G 61L& Ew Q.U
GODHSLILF  SHHEULEHMET GCUMTRWMSGET. 6TH5HS SHHEUEET  [HHIS6T
eIl IL|efTa6T?

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.

BTMHSHIHIGEHSHE CUTETGM, SMIGCHTE0HIGEHEEGLD L6V AL LKBISGET @)[HaEGLD.
LGV, BHG LISEMIGET, 8bhd GoMeorbIgeT, LDMMILD b eLpeney el L BIG6T
6T60T  QOMHSIONS  LHM6THS  eTeUGHT SPHLULFSH SHHaIVTH @) (HEGLD.
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LOmenoTeU&6rfledT  oenEmIGameTd CFaflEd, emel GFWeLIBLOT  @)6Vem6eulT
TOTLIENG G GMGH G R(HSHEVHSIENTULITLEM6V [HL_5SIHIGHE6T.

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.

PhigeT @GomBsULEF SHaleuns Lfbaaorsss 2 coomennwlnsCal  Galemey
QEFEWHRMST eTedTLensE FHlUMBMRISET. GLMHOSTHSGSLILL L Chetallulley 2 missear
BOOTLI(REEG  BhiseT  eflllusns (WeQFls SHHaGHE,  6eueuGalm
SOMHIG S T600T MhIGH6M6T GUEMTHS! LIM(HHISHET.

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

G5.3. NMHMIQLTES 36V6VE (LLHMIGLOTESH TS BHICH T RIS QHHH &Ho6U6V
QBTG LIL| 76T allememalld: @ LD 6TeTLIenS 8 GHMIG S FHHen6Td Q&I MBISET.

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

C%:4. RMHEHENSIIGUDTT  BRICHTEONSHMS I  QUTMISSIOTE G (BHS
BILIH 5 60)60TSH 606 L] LI 1q uIeSl(h ki ssaT.

Some sets of conditions that give congruent pentagons are given below for your reference.
(WPHNIGLOTES BHICHTEOTRIGHEM6T HIHEH&Im QUL Flev BHlLHSHmeTSH6Ter G mELIL
PraseT LweTUbHISH & Q8MeTeusmsesnds HGLO QET(H&ELILL (H6Teg.

e All 5sides and 2 of the diagonals

o MHF LIGSHMISEHL LDMHMILD F&HTeUS @) T60or(h eLnemevailL_ L hIS6T

e All 4 sides and 3 included angles

o [BTEOTE LISGSHMIGEBLD, SeUMemm 2 6TeTL &5 eLNedT 0 G8sT600T IS 6iT

e 4 angles and their included sides

o [BT6OTE GBITEU0TRIGET LDMMILD UMMM 2 6TETL S LISEMISH6T

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

CIF W6V 9: RMHLPDMIGLOTS G LIOVGHITE0TS 60 6U60T LI GZH60)6ULITEDT
LOGLIL|Z61160T 6T6v0T600f 186078607185 S5600T(H) Lﬁ% 198,86V

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 BITMOETHISH6T LOMMILD
(WHMIGLOTES MG TEr0TRISEM6T eUeM T GG 6m6ULITET MBS LIL & DG IL|E6T
6TEOTEOTGIEUEOTM @ MIGEHEHEG GSFlUD. @LICUMS, (WHMIGIDMESS MG T HISET,
SVVS  (PHMIGOTHS  6TOCSTEOTHIGEMET  UeTW  GSHemeUTeT  LOFHILIL|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.
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Flov 2ETEHHBIGENET QFUIS, QSTHIGELILLL STeTaeflev 6l aUHIG 66T 6UMTULMHISET.
D RIS EHENLLLI 2ETHBIFEM6T 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
LIGVGSHTEOOTSHFHVIET | LIsvC 8 MeuordsSH)6or () (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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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 LOMEOTTEUTSHET  eMLOLIML!  SHeUedfILILGeT epevBly @HS 3L L 6I6m60oTem L
BIrlialLsEsmGWm. Caum Fevr 9l Lealemeorenl BTl Srliu®eurTreser.
LOITE00TEU & EHEE  STTMETLOMeT 3emalled HTVSEUSETEFD SHH(H\HISET. LI6oTeor,
Sauiseafler USeusamearsg  CrFsfleg  SHLLIVEMNEUWISETET 3L L 6l6m60oTen L
(LDDEMLOWITES [HITLIL|MBISsET.

Proving our Conjectures

BLO(LNEML_LLI 26T MHIGHEM6T HlemLN & 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

. . . . LILLD -1 BT &I 606IT
o655 51556116V 6TEm6L &ifl 6T60T LD, 6Tema (0 e e e e A
SHEUQMEOTLIENGULD 6T6UGUIT )] BlepLgaeumLD CTEOTLIENS BITLD
&H600T(HLI19 58 CUITHIGMITLD.
(BHITMHTSHE0S 6U60)J U MRISH6IT.

@ ueoor(h)) (LPSHCEMeoThIFGTTS LNflubug @bs BTMHesEISHer 2 LGS Wl @b
eLNEMBVANIL_L_&6M& 6U60 T UL|RIGH6T.

LIL_LD 183 LIM(HMISHET.

(@) 7600T(H) 6UEM&HULITEOT BITMEHJMHEIGHENET @ MRIGH 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.

@bs  auplwenpuiler  epeuld,  EHFEEIT®H  BIHSEIHOSUID @ Tesorh
W&CHMeormsGeTTs  Lflés  Wwlh aatugs QsHSms.  ehseflsSienmeor
(LNECHMEITSMES QUeMTW  eLN6TM GHeNMBSLILF LFILGET CHemeU 6TerLIGID
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, @S Blemewulled (NS (NHCHTEONSHNS UMW [BLOSE LT M)
GODHSLILF LFLSET CHmMaULLGGEME. D& (LNEHECSTTS SIS, ©)60Tsnln
ePETM  CHEMEU. TV, &RMHLSSHD  @eTMIeTG6  660TmI  QUIMTIHHSI6USTEV,
@\J600TL_MeUS! (LN&HCHTE00TSH SIS (LDMMIGILOTSHEHEUTM 62(H (LNFHECEHTE0TH60SH UM T L
BL&EG @Tevor(h LHLILEECT CUTHILD. 6T(hSHSIGHSMTL LTS, BTMHHIHFHEV 2 6TeT 6(hH
LUSHHSHBHGD 5MG ABOSSI6T6M LUHSHSHHHGWD QLB &SI
GHMEOOTIOMHAD @66l  @QUHSHEHETD. MMM, @ Ieoor(h  G&Me0oT I 6M6ITU LD
6T(H & SIS & TETATEVITLO.
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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 ULLl 6TETET QEUETMITEV, (LPSEV (LNE>CHHTE0TSH6mS,
P96 QFWs LNeTL BTMH&HISHET eLpeTml eLpemeusEHLD (LY el (hSedT meor.
QLEEVMEY,  OIEHFIETET  @(h  eLNeeVeml  (PIGFUIW @ Jevor(h) LG ILS6T
CLMAETHSSILLB6TET 6T(h&SISHEHTL(h&H6rfley @mLiLg Gumev) GLIMSEILOTETEn6.
6T60TG6), 6(IH BITMEHTHENS GUMTU CHeMEUUITET GHDMBSHLILF HFHEU6D FI600I8EHSH6T
QBHS BHS LLFHLILISEET GLD.

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

QR SoSIHeIDTT  BTIHSHIGHMES el  CHemeUWTeT  GembSHLL &
LHLLSmeTS GUSs Bg Uflgame, @& Wamhb 2 SHUOSSeSTE
QGES RN

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

6] BMICHTE00TSH SIS GHLD @CHBLIML QFUIFHITEV 6T60T60T HL_d(EHLD?

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 SmIGHTEIGMES @LICLMTSE aUenTCAITD. GHMMIBSLILE  6T600T600118560 & U6V

eLpemev L L BIGEM6T 6UenTHSE @B mIGHT600TE 608 6188 60)60T
(WPE&ECHTeooTRIGATTEH  LIfleaspI U 6TeTLMSLT  LIMTEHE&EVTLD.
@ oo eLNEVAIILLIBIGEMET  6UEMIEUSET LNV,  eLNGOT M)
(NE&CHTEOTRISGATTEH @end LNflés IQU|D 6TedTlLg LLLD 283
LITI&@&0LEUME BLN&SE Q&S mS!.

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
W&  (PHCHTOSHSHHEG  BOSEG  eperm SHILILSE6T LD -2
CHemeuliLI(hD. @ UeoorLmeugl  (LNSHCHMEOHSISHGWD  GLOaID

ePETM  LFILILGET GHeme, LTV  IIFHE0T @@ LSS eeormledr Gy
6260T MG LIMBHIHSI6USH TV @\ Je0or L GuUMEILD. 1G5 GLIM6V, ELNGOTMTEU S
(LNECBMETS S18:@ GLaILD @)T6oor(h) LOGILIL|FH6T CHemaeulILI(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).

QLEHEVTE, RMHNSECHTEONSHMNS CFIHEGLEUITASH6V6VTD @)Teor(h LG IL|SHem6Td
GoIE&HICMTLD 61T QSHHBSICH T (HLILITHET. 8,  IHS60115SIaILNTeoT
RIGHMEOTHMS  UTW  CFHeeUWITeT  (GHOMBSHLIL &
LOGLIL|E6T 61D (3 + 2 + 2) QLGLD.

Let us try to figure this out for hexagons, heptagons, and octagons.
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I MIGHMEOOTRIEHET,  6T(LCSHITEOOTRIGHET, LOMMILD  6T600T &M RIHEHHGD  @)60&H5H
H60oT(HLI9. 88 (WM GIEFUILIGVITLD.

2. How many triangles can a hexagon be split into? (Remember that the number of diagonals drawn must
be a minimum.)
2. @ IMICHTOISHNS 615HM6T  (LNSHCHTeoomIGeTTs Lfléss wolgun?
eLpeneLallLLBIgerfledr  eTeooteool1&B6008  GHMMBSLULFOME  ©@)(HHEHCa60T(hLD
6TEOTLIEN S [Bl606oTall6V GG TETEBMHISET)

3. What is the minimum number of conditions needed to construct unique hexagons?
3. Seoflglalnmer  SmICHTEUHBIGET eI  GHNMBSLIL FLOMEH 615560607
LOBLIL|G6IT B em6?

4. Why?
4. 6J60T?

5. How many triangles can a heptagon be split into?
5. 62J 6T(LDGHTEOOT TSNS 618 SH6060T (NG G T600T Rl SH6TMTE

LNifl&&6vmLD?

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

heptagon? Figur.e —4
6. 5601183161 LDT6oT 6T(LDGB5T600T 156061 QUE T UL LD -4

GOMBSLILFIOMS  61&5HH60)60T LSBT  GHeme?

7. Why?
7. 6J60T?
B. How many triangles can an octagon be split into?
B. 621 6T600T Q&5 TE0UTE6MG5 6TESH6M60T (N8> GG MTeormIS6TTss LIfl&aeumin?
D. What is the minimum number of conditions needed to construct congruent
bctagon?
Figure -5 9. (LMHMIGLOMEHS 6T600TGSHITEUOTRIFHENET GUEMTW GHeMMBSLIL FLOMSH
- 615 &H6M60T DB IL| 6T GBS 6m61?
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.

QR SHONSGSIQINTET  LIeVBSHTGHmMES  alenTll  GHemeUWTeT  GembSLIL &
BHEHEUVGET  6TETQ60T60T60T  6TedTLIENS &FHeoor(hLNQLILG SreuJevuwnmgs @m0, n
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LIS MIGHEN6TEH Q&Me0oTL 62(H LIVEBSHTeo0THenS 6T(h&HHIFHO&HMe00T(h GI&ITL_MIGHEVITLD.
(LPS6V  CLNGOTMI  CLNEMEVEEN6T  (LNIQQQFUIW, BLOSHE 6Tl LOGHILILSGET CHemel.
LSS (LPGITEIT n — 3 ELNEEVESEHEGLD, GHMMIBSLIL FLOME @)T6tor(h) HFHEU6V FieTE: &6
3VEVG DG ILG6T BLOG G CHemeuLILI(HLD. 6T60TG6Y, GHeMMIBSSLIL FLOMS 2(n-3) + 3 = 2n -
3 DHIILGET BLOGE CHEM6U. QLE0TITEY, n — 2 (LNG&HGSHTEI0THRIGETTS LIGVEGH TS 605
Nifleseh eulblwenm BUEESG sFallLg, @@ S560flssielnmer LievGssmTeorsens
QeI 2n - 3 LDHILIL|FHC6T CLIMSILOTEOTS! 6T60TLISTELD. 24,8606V, (H 560116 SI6UL0meoT
LIGVG & ITE00TSH6ME QUM T G&HemEUWITET GHeMbSLIL&F LOFLIL|SET 2n- 3 Q@G LD.
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Suggested readings

LB &lenge

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

1. (LOHOICWLTHES LVGHTTRIGMN6T U6l  GHemeUWTeT  (GHeOMbBSHLIL &

LOG\LIL|S61Tl6dT 6T600T6001 186088 & M58 6T6rflemLOUITEoT UMGSLD.
https://www.mathopenref.com/congruentpolygonstests.html

2. Asimulation to check congruent polygons by super-positioning

2. GLMHAUIMIHBESISHEV eLNEVLD (LLMHMIGILOTES LIGVEGETEroT RIS eM6T FIflLIMTEHS QI
2 BeUSLLBGSSIS6V aulblpenm

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

3. Interesting examples of congruence

3. (MHAMTUIL GBS SeUmIeuUILDTeT 6T(h&HSISHEHTL (H&H6T

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. (PMHMIGILDMTE G n-CoHME00THIG 66T 6U6MT U G8560)6UUITET (FHeMMBSLIL & DS IL|G6IT

6J60T 2n - 3 6TedTLIS M S Meor Xl IfleumenT MlerLIeooTLD.

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