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Is your polygon the same as mine?
gt S11foT ATsht ageTedl ThaRdE ST B1?

Introduction
LEGIEGI

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.

Tl UETel FHRIEN BIFaR SIadr JHedl AN BIDIv 9ol & &x1e, IrdT IR Sl $o e
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T [ FE SN Blel Iarexul Y, e dea nfor o F¥ler gedrege fdhar @i PR
B UTEUTR 3781

Materials required

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

BN BITE, YT, WISER, HUTH US! (YA HUTd, JoIT (FHDITATIT), DITATIS AT ASIET),
BT

Task 1: Drawing your triangle
el 1: TS MES AT D11 HTEUI

Q. 1: Draw a triangle of your choice on the given blank sheet of paper. Measure the sides and the
angles of the triangle, and label the vertices of the triangle.

U3 1: RT3 faor el BI=IT BITETeR AT sl eI Brel. FDIom cidt JMfor eis HISTT 31for
reptomrear RRIfEEAT 1 =1,

Q. 2: Now see the triangles drawn by your friends. Do you see anything interesting? What is it?

o2 2: 31T, e A=Al Brecses F2repIv UTeT. T JreTesl Hrel dile fa¥Tes Bl ? o By 318 ?

Keep the paper on which you drew your triangle safely aside; we will be coming back to this triangle
later in the activity.

IRl ST BIIETAR DIV BIEH1 31, Al BRIS AIe STYH SdT; ok IT Peilds AT 78T VIR MBI

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

Pelt 2: eRT b 119 foros sraan BrepTom=h == &=
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Task 2a: Constructing a triangle when only one side is given

el 2 31: B U 19 fadh et P Ivm= 331 By

Draw a triangle on the given paper, such that one of its sides is 6 cm. Label the vertices of your triangle.
Now study the triangle drawn by others.

faoyed BT BITGTAR Yeb 311 DIV BTaT, ST YebT ATl bl 6 HHT. 31me. Frepromen BRI
ATd 1. 37T, AR DlaosedT FIhIuT=T 1T BT,

Q. 1: Is your triangle the same as others?

T2 1: I BTG AT (DI JATOT SARI BI@cies FHebIvT AR TS H17

Q. 2: How did you compare these two triangles?

2 2: JFR1 A1 &I IV Jo3T B3l sl ?

Q. 3: You and your friend, both were told that one side of the triangle is 6 cm. Did you both get exactly
the same triangles? Why?

TR 3: JFel ST A A=A, SriFIE! 31 I SIerIa Wikl 8k, Saidl Tab 915] 6 A,
3. J! PIGeres [PV VAR TSl D17 D17

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

el 2 9: BeRT Teb i faaT 3t FHrpivm=i =1 o1

Draw a triangle on the given paper where one of the angles measures 55°. Name your triangle. Now
study the triangle drawn by others.

faosedT BT BITGTAR e 37T FehI0T BTGT, ST Yebl hI-Td HIY 55° 3MTe. Hrepiomear RBRifdg =ra
1. AT SR BISH AT F3hIuT UTeT.

Q. 1: Is your triangle the same as others?
T2 1: IR Bl repToT JTOT SR BIcH s BT IR 3ied 17

Q. 2: How did you compare these two triangles?
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U2 2: R AT QI HbIvAed B3l Jo3 1 ol ?

Q. 3: You and your friend, both were given one angle of 55°. Did you both get exactly the same
triangles? Why?

U3 3: Jrel SAMOT g A, AT 31T Ueh 107 BIeraaT |iRdaT 811, ST P o b i
55° 318, w1 QIHIH BIeeses DI AR ATee H17? H17?

Task 3: Constructing a triangle when two measures are given

it 3: 31 9 ot e 1ot == weor

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.

SJATITIHT T I I, 3R A AR, S T JATS[ATS[AT ST, AT T TSI &1, I ISHT A,
B 311for C 371 =1 =

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

C A: 31991 Fp101 et Sarea are] 7 H41. JA1for 5 A1, 3. Freptomrear RrRifegr -rd =,

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

T B: 371 FY101 B1eT ST Udh 919] 6 WY, 371071 T I 56° 3112, FHraprvmean RRIfdST = =,

Group C: Draw a triangle whose two angles are 50° and 75°. Label the vertices of your triangle
€ C: AT [APIUT HT] SATIT G4 DIl ATY 50° M7 750 3{Teel. FHrepromrean RRIfegm Ard .

Now study the triangle drawn by your group members.

Q. 1: Are all triangles in your group the same?

3 1: I TCTTS Fdd e Iv] AR 318 d Bl7?

Q. 2: How did you compare these two triangles?

U3 2: AT IIE] PIOTHE TS J7el B3l sl 2
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Task 4: Constructing a triangle when three measures are given

Fcil 4: < 919 &St e Prapiommet 391 S

Your class is already divided into 3 groups. Now divide each group into 2 sub-groups. A1 & A2, B1 & B2
and C1 & C2.

AT 9 3NER 3 TCHHE f[AUNTRI Sl JATe. AT Ui TSI 3S[ 2 SU-TeHe] faum.

Group A1: Draw a triangle XYZ such that XY =4 cm, YZ=6 cm,and XZ =7 cm.
T A1: FIBIOT XYZ 3TRIT BT DI XY = 4 HHY., YZ = 6 41, MO Xz = 7 Y.

Group A2: Draw a triangle ABC such that, AB =5 cm, BC = 6 cm, and ACB = 45°.
e A2: F3PI0T ABC 31T BTeT Bl AB = 5 THI., BC = 6 JHI., AT ACB = 45°.
Group B1: Draw a triangle I1JK such that IJK = 40°, JKI = 65°, and IKJ = 75°.

e B1: FI0T IUK 31T BTeT BT 1K = 40° JKI = 65°, 37T IKJ = 75°.

Group B2: Draw a triangle STU such that UST = 50°, ST = 3 cm, and STU = 65°.
e B2: f3I0T STU 19T HTeT dT UST = 50°, ST = 3 WHT. 371fOT STU = 65°.

Group C1: Draw a triangle EFG such that EF =7 cm, FG = 9 cm, and GEF = 90°.
e C1: T3P0 EFG 3191 HIeT &Y EF = 7 WYL, FG = 9 JHY., 31fo1 GEF = 90°.

Group C2: Draw a triangle PQR such that PQ = 5 cm, PQR = 50°, and QR =4 cm.
e C2: T PQR 31T HIT ®F PQ = 5 |HI., PQR = 50°, 31T QR = 4 HHY.

Now study the triangle drawn by your group members.
ST, JHAT MCTcTes SR hIGoyedT FepIvNiaT SIWT_T .

Q. 1: Are all triangles in your group the same?

U3 1: I TCTd BIShed Fdd (D I0] ARWT 3fad Bl7?

Q. 2: How did you compare these two triangles?

T2 2: 1 AT &I FebIure o511 B3l bl ?

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

el 5: THHE DIV TTHT HRUATATST fHATH 1t

Q. 1: If you want others to construct exactly the same triangle like the one you drew in Task 1, what
minimum information will you have to provide?

U2 1: Pl 1 A RISl DI IS 312, TE] T4re DIV FARI Brardl, 3R =TS ared
31, TR DI HHITRH! AT BT TTell BTIes ?
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Q. 2: Are there other sets of minimum information that could be provided to construct the exact same
triangle? Try and mention all such different sets of information that would work.

U3 2: GIgd DIV BISUATATS! fHATT DIV AIfe<! Sl I5 e ? TN BT B3, 3N T Al
SHW BT YIS B

Task 6: Constructing a quadrilateral

it 6: AT TG HIOT

Q. 1a: 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?

U3 1 37: 3T JBTA] Yh<ay bl HY BRI, o AR 315 318, I3 ¥, Yhay dldH Hd
BISAT o UTg T1. SR Thvay b0 HI@UIATATS! HHIT HH1 I ST ST A, TR Yy
TlpT BIGUITTS] fobelt 37T SITeiTes ?

Q. 1b: 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.

92 1 9: 3T, faosedT Tl Il |4 Irodl Sidl 3 W41, 31w, O% vl diTdiTed] Jbrd el dldl=

Plg Achdl, dTdI faeR 1. fEohedT I BRIGTaR AT TP AT Plel.

Q. 2: Did you or your friend get different quadrilaterals for Q. 1b?
U3 2: U2 1 4 AL, JFRTAT febdT Jorea Rz o= aretes ditep i (HaTe) 17

Q. 3: So if all four sides are given, is it always possible to get different quadrilaterals? How do you
know?

92 3: SR e IR 19 [aor e 3I4ies, TR JTes] diTdiTes dlehl a0l T 2T 3118 bl ? A<l
D HEIT 3ATe3 ?
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Q. 4: 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?

U3 4: 373N B BRI B eI TETEN AbAETEd SR i1 Haardd ATe. ATl e J1d Sl A1
31, JMTST AT AlhI< AT AT BIeTar ATATST Jral BHITHH! DIV Al JIedTes,
BICICEINEAE

Check whether what you suggested as the minimum information really works. Try drawing different
quadrilaterals for the information you said you would give your friend in the question above.

T GadSo! BHITDH! ARSI WRIERT B R B, 8 QUM a8 Y214, Ie! g Haifis
ST AT SUMR SITET, RTaR TR e dleh I BISuITal e Bl

Q. 5: Think about why this set of information will lead to congruent or non-congruent quadrilaterals.
U2 5: AT HISc e Yh<ay fdhal Yy --¥Teses dlehl ol fHacies, AT e BT

Q. 6: List the conditions that worked for constructing a unique quadrilateral.

U3 6: UhHJ TlhI BIGUITATS I SUART ST, 313N TSl AT B,

Task 7: Some special triangles and quadrilaterals

el 7: BTel @1 Frepior 7T S

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.

TH@Y P11 3T Uhvay TlhI- BIGUATATST DIV HHIdHH] ARl aedd /AT, o YT UTfes.
UR AT AT DTS WA FehT07 AT TlepI= UTg AT Gl AT HRUATATS] DIV BHITDHH] ATl
ST 3T, < UTE.

Q. 1: Which minimum conditions do you need to construct congruent equilateral triangles?
2 1: Uehay FHAYST eI HIGUITATS] JraTel DIV b IcTeh T ST TR 31 ?
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Q. 2: Which minimum conditions do you need to construct congruent squares?
U3 2: Uy TIRY HIGUATRITS] JFETe] DHICTHHT HIVI AISI ST ?

Q. 3: Which minimum conditions do you need to construct congruent rectangles?
U3 3: Uehay ST BTG UITATS] JRTAT DHIThH! BIUTH ATl 31Tes ?

Q. 4: Which minimum conditions do you need to construct congruent rhombuses?

U3 4: Uh<ay TIhIT HIGUATAS] JraTes] HITDHH! DIVIH HITSl ST ?

Q. 5: Which minimum conditions do you need to construct congruent parallelograms?

U3 5: YehRaU FHIARYST TIehI DIGUITATS] JFRTSAT BHIcThH! DIvIi] AT BTiIes ?

Q6. Which minimum conditions do you need to construct congruent trapeziums?
U3 6. Uhd GHG 1D BISUITATST TRTAT HHIAHH! HIVTH AT BHIc ?

Task 8: Constructing a pentagon
el 8: GBI HIGUI

Q. 1: 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?

T2 1: 37T Fel&] Yeh<ay 10T fdhal Tahsay A=l DIVDIVIRAT IS ITAR Bl Adl, T A TS,
TAT IR, AT GBI BIg I SR Ty D101 HISUATATS! HHIdhH! il AT dIF 3RIes

AT ThwY AT BISUIATATST BHITRHT ST ERAT UTd 305, IR Uhwy UghI+ BHIGUITATS]
IR ST e fohell 3T, 3T JFRTAT are ?
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Q. 2: 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?

U3 2: 33N HeUl BRI B O daaMEEd AR 377, T 991G S UhdI AT FIE

AT Gereh I AT Tad Tal, YTRATS! JFal bIUThIv] HIfS ! radre ?

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.

TRl gaaore! Al TIE YR TSd B, I UL, aies Y3 JFel Sil Algdl ARIuIR 3f8ld,
TR TR A0S YD PTGUIT T Bl

Q. 3: Think about why this set of information will lead to congruent or non-congruent pentagons.
U 3: T H %F‘I TAR U=y &q DY dHdom Ugh I bl IR 8IS A dld, JTdx IR P

Q. 4: List the conditions that worked for making a unique pentagon.
U39 4: ThHHJ GADBI BHIGUITIATS! BIUTH 0T ST STTcies, ATl ATaT BT,

Task 9: Finding the number of conditions to construct a congruent polygon
Pelt 9: T TEYSATG ! HISUIRITS! BRIV Tl fhATH A 3o

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.

AT TBIHT Uhay DIV, Uhayd TlhI 3N Yhvay Yeehld BIQUATHIS! JATa2ddD ST Al
T HIEIT 31Teh] 3. IST X, 3Nl Ubh<ay Ychld I Uhwy AT BIeuIrTe! fadl 3rel
ST, < UTg 1.

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

BTET IETS BRI AT fEyedT BITGTAR T B, TN QTSI dail 1 7L Al fo5aT.
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Number of sides in Name of the polygon Minimum conditions required for
the polygon W:‘W constructing a congruent polygon
EEESIEIRI) Uh@y  ggYSlipdl  BIGUINIS]
EISEIRG TI3TD RT3 ] HeT
3 Triangle 3
IEEaL
4 Quadrilateral
EICak|
5 Pentagon
ECa]
6 Hexagon
YT
7 Heptagon
AIDIA
8 Octagon
DI

Table 1: Minimum conditions required for constructing a congruent polygon

T 1 Uhvay g YSiighcl] BIGUATHIS] BTV BHIdHH] 37T

Proving our Conjectures
3o A Rig w0

Let us find out how we can prove which guesses are right and which ones are wrong.
I, AT DIV A IRIGR TS AT DI el MM, o MIUT (G B 2l bl o UTg 3T,

Draw a quadrilateral.

U TIhI- BIal.

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

T BT 3T U BVl BHIST B Al I-Ta G (e I0T qciies. 3Tl 1 UTal.

(Here we have drawn two different types of quadrilaterals).
(Y, 3ATAVT G T HRA b1 HlGes 3Mad).
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Figure 1: Triangulation of quadrilaterals

3Tt 9: T BB

We see that every quadrilateral can be split into two triangles in this way. We know that for constructing
a unique triangle we need three minimum conditions.

YT UTfees B, TP AlhIA AT UHR G AR fIurrar Adl. MUcdal 2edlis ARl 3 &
ThHT T AP BISUITATS! SMISATAT BHITHHT i TS AT D T,

So in this case, to construct the first triangle we needed three minimum conditions. For the next
triangle, we need three more, but as one side is common, we need only two other conditions to
construct a triangle congruent to the second triangle. These can be, for example, 1) a side and 2) the
angle that this side makes with the diagonal of the quadrilateral. Or alternatively, one can also give two
angles.

TUA U] FHPIv SIS STYITST < 1S ATI3IH 3MMed. YT FHBIURITST SIS 35
A 37T BRI, IR AT U dTS] GRS JFedT O=IT FBIvTel Th<ay eIl Hrevdrd
MICATHT B &I SR ST BN, T AT WU 1) Teb qT9] AT 2) AT AT BlebI-redr Bl
boses] DI Tl AT IETTS, ITYU DIUTE! &I DI @ bl

Another way of thinking about this is, once we fix the first triangle, three vertices of the quadrilateral are
fixed. So to fix the remaining vertex, two conditions (as in the examples above) are sufficient. Hence
these five conditions are the minimum pieces of information needed to construct a quadrilateral.

ITaT T fAaR BRAT Y53, Al TS Ul MUY UfeST Frpivr i v &t &1 dipEra dib
BRIfdg g sad. = Kol RRIGg Fia exvaEe], 9 ol (Wi SaTERvd

{1ilr}ldc'€4IHHIUI) qXRAT ATed. ¥V T fop AT g1 31 NCIS GIp AT I HRUITATS] REEURSHIGE

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

FEU Al -] BTN hHITDhH! SCITE 2T TS STHT FRIER SRl

What will happen if we do the same for a pentagon?
Y01 B9 Ugd YA IFTNTS! aTiRS! aR BT 8IS ?

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.

51 Teb YeIehI<T D1g AT BT Ueheh I DHHI BHI BUl BT fdbeil PP fAWITd Ages, o UTE. ATl 2

CC-BY-SA 4.0 license, HBCSE 10



Vigyan Pratibha Learning Unit Is your polygon the same as mine?

qTET. AT AT SET U DI 2 BT DHI@es A, GBI 3 FrepToma fawrar <.

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.
qfgedl P IvRITST ATTSITAT I 31T BRI, GAIT FABIVITATST IUITAT IS I 37T SIS,

IR U d15] AT S AT TS Had QI 3] BRI, aud =T FepIvmard! yearesn
35 &I 31T BT,

Figure 2: Triangulation of pentagon

3Tepct 2 GBI [Feb VBT

So, you can see that whenever you add a triangle, you add two conditions. So, the minimum conditions
necessary for constructing a unique pentagon are seven (3 + 2 + 2).

ATSRIT, T BT 315 IS DI YA dasl YT Ueh FHbIvT Siredl, el &1 37T aredrd. ¥
UhHT 3T G- DHIGUATATST HHITDH] AT (3 + 2 + 2) 37T ATazYeh TAII.

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

Figure 3: Triangulate the hexagon

3Tl 3 TSI [FBI0iIeHRTT BT

TS TR 3T YTHI, AP AT DA JITAIS! fHAT 31T fohell SRS, o UTg.

1. How many triangles can a hexagon be split into? (Remember that the number of diagonals drawn
must be a minimum.)

CC-BY-SA 4.0 license, HBCSE 11
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TETGT NEhIH fohcll IBIvNd fA9RTaT IS ? (S&ITd SdT, BIeced] BUlidl AT HHIAHH! AT

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

UhHT JAHT YD HIGUITATS! fHHT fohell 31T 3MMazad AT ? 17

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

TETET Awhid fohdl Freprord famTdr I arear? o172

Figure 4: Triangulate the heptagon

3Tl 4 IATBIATE [ADITIIBRT BT

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

ThHT T DI BTSS! fhHT fohll 1T 3MTazdd AT ? BT 7

CC-BY-SA 4.0 license, HBCSE
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Figure 5: Triangulate the octagon

STl 5 TFBITA BB BT

5. How many triangles can an octagon be split into? Why?
THTGT AEDIA el FepIoria [GHRTT IS 3rhal? B1?
6. What is the minimum number of conditions needed to construct congruent octagon? Why?

THEY DI BIGUITATST fhHT fhel) 31T 3fTasad JrAdTa? 17
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