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Exploring a Dot Grid Through Rectangles
QF6U6IGMIFE 6T eLpeuLd L|6Terf18 S L LD 6edTenm QT TUl&H60
Overview
F[HSH&HLD
Students observe and recognise patterns. Based on their observations, they draw some
conclusions. But not all the conclusions are valid. These conclusions may be valid in
some cases but not in all cases. Consider the question - “What will happen to the area of

the rectangle if its perimeter increases?” Many students answer that “with an increase in
perimeter, the area also increases”, which is not true.

LOM60OTEUI&HET  eMOLIL|EMETL LTSS ML WITETD  &IT600T LIMTISHET.
SeUisear 2 mmIGHTESHWeMMeT ol ulley, Hlev  (PLIEIGHEM6TS
SILOMefILILIMTSH6T. L6076V, em6l TS SICI FFWLMEOISTSH @)(HEHELID
6T6OTM  QIFMLEVNILWINEL. Flev @LMSeev  Fflumsed, Geum HFlev
QLBIFGL  Saummseyld @HHEHEHEFGID. "QFIaISESH6T  FHmeTe
IAHEHSHHML 6T LITLILIATE| 6TedTeoralM&GLD?" eTedorm Goetalleml 6T(h& S
QGBITETEITEVITLD. "FMMETEY AHFHSHLILSTe, LFLILIETE|D S &8 @GHLI0D" 66T
QUIBLDLITEVITEOT LOMeooralJ&6rTledT LISI6VMS @)(HEELD. 24,6016V @& 2 6001600
3|6V6V.

In this Learning Unit, students will explore this question and more such questions using a
dot grid and construct various rectangles on it. Based on the observations, they will

arrive at the conclusion that there is no obvious relationship between the area and
perimeter of rectangles.

@QBss smmev  Liflalley, @bss GCoserallenwu]ld  @&CUmeTm L6V
GomeTallmemeTuld  LjeTerfles  &SLLLID (Dot Grid)  eeormlél  LIsuGeum)
QFCIAUSMIEHEN6T  GUEMIEUEHE0T  CLOGVLD  LOMEOOTEUI&H6T QLT MUIGUTT&H6T.
2 MMICHTHGS506T 2 LILImL U6y, QFaIaIGHMIGET6T FmmeTe| LMMmILD
leummlesr LIFLILeTeYs@& @emL G Qgefleumer Q&ML g&iLdleuemey 6TedTm
WP6|5E b SIIHIEUTTEET.

An important idea is that we need to look for counter-examples to understand statement
is not true. As a part of this unit, discuss how in the case of establishing the correctness

of a mathematical result, giving examples is not enough; in the case of proving a result
wrong, counter-examples are enough.

BT 2 SMTI6TRSGTEH CHHEUSET CLNEVIDSTET ([H FnMm 2 650TemL0
2]6V6V 6TeOTLIEMS LI L|flH &G STeTeT @UISVILD 6T60TLIGI BITLD Q&5 SISO 8 MeTer
BGeue6DoTIg UL (LPSSIWILDMET 62(H SH(HSSTSD. @bl Llflefler e LG U6y,
o FMJOUTHRIGMET  QULBIGST LMWL @M  SHeofls  Sieller
Fifl&5e0memLenW BlepL&Ge @UIeVTS! 6T6TLIN&SSH GMISS! 2 6T UM(H\BIG6T;
QLT MBS  HaUQer  &SMTL(BeUSHEG BT 2 STI6e0ormIs6T
GUIMSILOITEOTS.

These questions can be also explored using other contexts, but since the main purpose
of the activity is to find counter-examples, we have chosen a specific context.

Gouml Flev GLoLGETIaND @)5CH6TaNGN6ET QL TMUIGVITD. QLE0TTeV 6THIT
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o SMIeoImIGMTS GCHhels @FQsFWweUTLIqer WHERW  GBMEsLI0D
6TEOTLIGS MOV, GMILILIL L 6(H @Loemevs CHIHQEH(H & SI6TCETTLD.

This activity may be attempted by students individually. However, discussions between
students may be encouraged as they attempt the tasks.

LDITEOOTEUT 6T SH60fBLITSHETTE @)FQ&FUIEVLITL Q60607 2{eIGHEVTLD. 6T60fleiLD,

QFWEVEET  GLMOSTATEBLCUME, LIm@LET  &Hevbslienyumbhelens

26185 & 6 UL MBI 6T,

Minimum time: Four sessions of 40 minutes each.

GMMBSLILF CBILD: 40 BILAL HIHE06TE Q& T600TL [BIT6NE 2ILOFT6)SH6T.

Type of Learning Unit: Classroom

&mmev Lflefler euemss: eugLiLienm

Unit-specific objectives

urLUifley sMibhs @ 6vsHE o6t

» To find the areas and perimeters of rectangles on a dot grid.

-YeTefles &L LD eeormler 2 HllGUMh Q&FeUeusMmISaN6T GMMeTe ds6T
LOMMILD LITLILIGTEY 8 606Td 8560018555 (h) &56V.

» To formulate conjectures based on the areas and perimeters of rectangles.

- QEFelaUGEBISGaTleT  LITLILIOTOS&ET LMmMILD  SMHMETe|&HemeTd:  6l&meoor(h
DENGHHIGHENET 2_(HEUMTEHEHH6V.

» To understand the relationship between the area and perimeter of rectangles.

cQFalausmIsGailedr UFLLeTOS@GD  &oHmeTads@Gl @)L Guiudmeot
QBTLIemUL LhSIG & TeTEhE6V.

Prerequisites

G emeauwlment Liflg 60861

Students should be familiar with basic understanding of area and perimeter of rectangles
and triangles.

QFEUAISMIGET LDMMILD (LN&HGSMevormIgefleor LIFLILETe| LDMMID SMHMmeTe)
G5 2 LILIemL L1 L1866V LOMEo0TeUT&H6T 618 M600T L. (H& T Ceuetor(hLD.

Introduction

(LPeoTERIem

You have calculated areas and perimeters of figures like rectangles and triangles, many
times. Have you ever wondered what is the relationship between area and perimeter of a
figure? What happens when area increases? Does the perimeter increase or decrease?
What happens to the area if the perimeter decreases?

QEFIASMIFZET MmN (PHCHTOTRIGHET  GUIMTETM  6UIGIMHISHEHEGL
LgLidere Lmmitd &mmerenel BiigseT Leupenmsd &e0ordS\L 1 HLILTTSHET.
R 6UI6ISH6T LTLILETeYS@GD &FMmmemelsh@Gn @enL Gl 6T6dTeoT Q&L
@QBHEHGD 61T CUIMEFET GQFWISHEHERMTHETT? LITLILIETE NS SHS55me0
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6T60T60T BLG@GLD? GMHMeTe] AHSHHGWT 3eVeVSE GHMMUWLDMT? FMHMETE]
GH6MIBSHMEV LITLILIGTEY 6T60T60TeUMTEHLD?
Here we will explore the relationship between the area and perimeter of rectangles. We will

do this, however, with an important constraint - the rectangles will be those that can be
drawn on a dot grid such that the corners (vertices) of the rectangles are grid points.

QF6UeUSMIGET6T FMHMmeTe &G0 LFLILIeTe @G0 @)L GUIWITeT Q&ML JemL
@M BT STML 2 6TGATITLD. 6Tedflenild, @@h (NEHHIU &L (HMLILMHL60TS 60T
@en&EF QFw GUITSHICMITLD - Li6Terflés &L L migserflev (Dot Grid) 6U6MTWIG T Lq LI
QF6eUaISMmIGET DL (HNGTET  6T(H&SISHRQSHTETETLIGUITSHICMITLD.  ©)5560TT6V,
QFeUUEHIGHN6T  (LNEOETHET  (vertices) SHLLEHeveTer  LeTerflaGarm(h
QUITHHSHGeU6ooT(hLD.

Materials

QUITIHL_S6T

Grid papers (each student will require three to four square dotted grid papers), pencils.
HLLE STeTsH6T (6R6UG6UT(IH LomeooTelflL(LpLD eLpedTmI 3606V BITETE FHIT
Lieimerflas &L L& SHTeTs:6T @)(Hes Gauevor(hLD), GILIGTF6L&6T.

Look at the grid paper you have. |
o MIGETILLD @ (HEHGLD HLLE STem6T LIMIHHISHET.
Let us call the length of the line segment AB (shown in figure 1) as |.| .. g—g----- -
one unit of length. i i i i
CHML(DG&Ietor(h AB-WI6tT BeNdHend @ VG HETLOMG |-+----d-mmmt--mmda-
61(H\&S15 GG METETEVITLD. b

Figure 1
Ask the students what are the other lengths they can consider as UL LD 1
units on the grid paper. Discuss what will happen if the diagonal

is chosen as the unit.

QeEmMh&sLIULL &L 5rr61ﬂ61) GeUQMBE  HETHBIGENET 36V 6T

(N &S5 QG TETETEVITLD 6T60T M) LOMTevoTEU T & 6ITIL_LD G5 GBRIGET.

eLNEMEVAIIL L GH6MGE 3IV&ETSH T(HHSIH Q8MeTelS eTelelmMIHE @D 6T60TLIS!

GG S5 560HSINTWIT(HHIGET.

If we consider the diagonal as one unit, then the length of the line segment is L units,

V2

which is less convenient to deal with.

eLNEMEVANIL L GH6MG R 3I6V&MS 6T(H5ESI6 Q&MeooTGLTGIN6TMTEV, CHITL (NG

STLEHer Berih L eredrmm@d. @8 SHeottEsSHOHILCUTS eSS
12

QGHHTEI. i

Now, considering the above length as one unit, what can you say about | ! | |

the area of this shape in figure 2? Why do you think so? Discuss with rI:I

your friends.

[ e R

QbsS ~ SGTLEHET  BeHms  @F  Sesns || |
(OSBGOS MEOTLMTeY, LLLD 2-60 26T6M  eUQeusHeor [F 7 7

LgliUeTeneld GMSS 2 MIGETTe  6T60T60T  FnM(LPLU|LD? Figure 2
oLz
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SITJ600TRIFH60)6TTE FaDELD. o _migserleor [H600T LT & @THL_63I L0
FHVHHINTUWLMTH HIGH6T.

At this point, do take some time out and discuss with your students about the meaning
of 'the area is one square unit'. Try to emphasise the fact that any area equal to the area
covered by one square of side unit length is defined to be one square unit, and is not just
because the area of a square is side x side.

QBsE FLWSFH, HiNflg CBIL  QFeeleflESE ‘@6  LITLILIETEY
QR(HFSITVE 6T60T LIS M E>T60T ATSSOD LOIT600T6U [J&56THL_60T
FHeVH ST WMHMRIGET. R 360G HET LISEHE5055 Q\5T6TL 62(H F ST 60T
LTLILI6TeY S @& F FLODMSH QHHGSLD 6HS 2(H UIQaILOLD, 62 V& FHITLOMH
QUeN W MISSLILHILD 6T60TM 9 _600T60LNGOL (edTentlemeulILI(h &
(PUOHFURIGET. GsYLD, @ FEHISHer UTLLeTe| LSS x  LSsI0
6T60TLISS M6V DL (N GLD @)6u6UT Ml @)(hHLILIS606m6V.

While asking the students to draw different shapes of area one square unit, ask them

why they think these shapes have area one sq unit. Remember that one unit length is
the distance between two adjacent dots. Some examples are given here:

RMHFSITIVG UTLL6eTM6IS  G&HMeooTl GleuelGeum  6UeUHRIGHE06T
LOITEOOTEUTEET 6UeMTHH (HLDGLITS, 316060 R([HTFSIT6VEG LITLILIGTE06U S5 Te0T
Q& TeooT(H6TEMS 6T60T J6T [Hl6MEOTEHINTE6T 6T6e0TM CoeTallemUl 6T(LOLIL|BISSET.
DS5SH\SS @6etor(h L6l & @@ @)60)L GUILLITGT HETLDGTE0 ‘R -{60E-
Berrn’ ereoTLIENS Blemeotalley QBMETEBMRIGET. Flev TS HGHSHMTL(H&6T HELD
Q&HTH&HEHLILIL_(H6ITET60T:

,,,,,,,,,,,,,,,,,,,

Figure T1
LI LD T1

After the students have drawn figures of area one square unit, ask them to justify their
answers.

QRHFSITAVG LTINS QST QUL 6UMHIGHEN6T  LOM600TeUTEH6T
aeIbE WHES Llertery, eurseflear USHeusemnsT  BWmWLLBESS
QEFMLAIMIGHEIT.

Task 1: Any more unit areas?

QFW 1: @ VG UFLUeTemel Q&Meoorl Geuml QUG 6IMHIS6T
9 _6TETE0TeUT?

Draw a few more (at least two) figures such that their areas are also one square unit.
RMHFSITIVG UTLILIETMEIS Q&Moo G Flev QU eUBIGE6T
(GEODBSLILFLD @ T6tor(h) 66T HSH([H) BISH6T.
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In the following task, encourage the students to draw
various rectilinear figures. The main objective of this

urdiusrey = 3 #gT
) 8V SiT i !
S St s SRS

activity is for the students to realise that area is not just a ; ;
formula, and that they can actually find the area simply by N PN
counting the units squares or half-squares on the dot grid. uriuael = 4

- . S R ROt SR BN |-=8|T Ss0&ser
One way to calculate the area of a rectilinear shape is : !

shown in figure T2.

Glurgs urtustey =3 + 4 =7 51 He0gssr

Lleoteu@®ld  GQFwelley, LevGeum  GBIGHTL(H Figure T2

QUL QUTBIG 606 QU T HHL LOIT600TEU [T 8560061 T2

oardh @GN BIGET.  UPLILIeTe] 66eTlg  Qleumitd

GSHTLD LBV 6TeTLIEMGULD, Li6Terfles LU LSFHVIETET FSIThIS6T
VeV SN T -F ST THIFH 66T 6T600T6TD) QUG 60TELNGVLD LTLILIeTen6Es
FHEOOTEGHILGVITID  6T6OTLIENSWLD  LOMEOoTeUT&H6T 2 600t S Q&memeuGss
@QFQFWeleT  (WWEHW  CHMHEHLMIGL. CHICHTL(  aUlgeusHSHeor
UTLILIeTeneUs  &HeoordhH(heusmaEmer @@  eUplpemm  LILWD  T2-6V
Q&HTHSHEHLILIL_(H6TETS!.

Task 2: When all adjacent sides are perpendicular...

QFW6Y 2: Q&MHSGSLILLL allgamiseafley OSSO LG SEMHIG6T
I|60)60TH SN QFRIGSSHTEH QIHHGSLD CLITS!...

The polygons drawn in figure 3 are called rectilinear polygons.

LD 3-60 eUenTWLILL(M6TeT QU eUMRIEHET 2emn6oTdHenSUD CBIECSHTL(hLI
LI6VG & T6O0T Rl 6T 6T60T MEMLO&HFGMITLD.

Draw five such figures and find their areas and perimeters.

@& GumeTm WHS 6CUQAIHBIGHEET 6UMIHSI

| |
Seummledr  UFliLeTe]  WLMmMID  SHHMETEne6Us |

6007 P (H RIS,
Remember that all the vertices of these figures should be on
the grid points.

@euaulqeumkiserfleor (LDEDIGOTE 61T S|EMEOTESILD Figure 3
SLLSHavleTer LeTerlla&Germ(h QUM BbHS Ceuesor(hLd b 3
6TEOTLIEN S LDEOTH6D 60615 H1 50\ & ITETEHMRISET.

* A rectilinear polygon is a polygon, all of whose angles are either 90° or 270°. Some
examples of rectilinear shapes are given here.

* GBICHTL(HL  LeVESHT6o0TD  6T60TLISI  6(HeU6M&HL]  LI6VESHITEOOTLOMGSLO.
ummlev, CHMHSHEHHG @)L GUIUITeT G MEroTHRIGET UMD 900 6VEVS
270° 95 QHSHGLD. CBHICHTL(H QUAIMBIGEHHGHEF FeV 6T(HSHHHTL(HNESH6T
QmICH Q&BT(HEEHLILIL(H6ITET60T.
In the following task, try to bring to the students’ attention that the figures given above
can be found by cutting some triangles from or adding some triangles to a rectilinear
figure. And hence one way to calculate their area is to subtract the area of the said

triangles. The main objective of this activity is similar to the earlier one. This activity will
encourage students further to calculate area by counting.

CC-BY-SA 4.0 license, HBCSE 5
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LYledTeu(mLDd QFWedlev, ) CBIGsHTL(H) QUL Q)G SHIL_60T Flov
(PECHTOTRIGETF  CFILILST  evevg SPlILLgTey  GGev
QEMTRHGHEHLILL(N6TET el eIBIGeM6TL  QUMMIOIL6VTLD 6760t S(HHNS
LOITeoTeUE61T160T  &H6U6TESEISE Q&Meor(h eUT (PWMEFIWBISET. 3,8560IT6Y,
GOILUILL W&EGsmeormisGeafledr  UFLILeTemes  SLOILILISETEL6ILD,
QGAISH 60T LITLILIETENEUS S600TdhB(heUd @@h QULILNeDm WG, QhSHEF
QFWNeT (SR CHITHSOL (LPHMSW QFUIedeT GBTEHED GLIMEVSSTET.
@Q&FQFWeLLIMH),  QUQEUMBIFGHN6ET  6Te00TEIEISHE0TELOGVID  LITLILIGTEN6UE
FHe00THR(H6US MG GLosILD 2618 & L06rf 8@ LD.

Also ask the students if these figures are rectilinear figures or not and let them reason
why these figures are not rectilinear figures.

Guald, @emed  CHIGCHTL(H  GUQEIRBIKGETT  @6V6M6VWIT  6T60TMI
FHeooT(HLIQ &@LU LDMooTaUT &6l LD Sn MIMIFH6T. 3jemel geor CBICsHTL ()
6ULQ.6UMIGH6T ©)6L6016V 6T60T LI&M T T60T G ITIJ600T R 60)6IT S6UT&H6T
FHH&HHL_(HILD.

_____________________

) O @)

Figure 4
LIL LD 4

Task 3: What if some adjacent sides are not perpendicular...?
QFWL 3: 9N HS5DHHS LISHEHMBIGHET QFMIGSHHMEH @)6V6M6VELIGTMITE...?

Figure 4 shows some non-rectilinear polygons. Find the area of the given figures.

GBIGHTLMM LIVESTETHRISET FleveumenmLI LILLD 4-6V BHRIGET LIMT&E6VTLD.
QEBTR&HELILIL (N6 Ulg eI 6rTledT LITLILIGTen6U S 856001855 (h\hIG6T.

@ @ @)
Figure 4
LILLD 4

For the following task, encourage the students to measure areas using alternative
methods. It is not necessary that everyone uses the formula to calculate area; they can
count the number of unit squares inside the rectangles, or divide the rectangles into

CC-BY-SA 4.0 license, HBCSE 6
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squares and add their areas, or make triangles and find the area. Different methods will
also give them assurance of how the measure of the region—i.e., area remains the same
even if different methods are used.

LNedreu(pLd GQ&wedlev, Lomm oy euldl(nemmaesemeaTLl LiuleTL(h&E LTLILIeTemn6lE
FHEOOTEGHIL  LOMEoTaUIEHEM6T  2a1g@GllmIs6T. LTLILIOTEN6US &5600Te:5HIL
GHSPTHMSSSTOT LUWeTUBSS Geueor(hild  eTedrm  HeuGwidlevemev;
QF6UISMIGEI6 2 6TeM QR VG FHITHRIGEN6T 6T600T600T6VITLD, VLS
QFaIAIEBIGmETE FITmIEGemTs Nfless  jeummlesr  LITLILI6T6 86068
Fnl LeVMD, Vevd  QUlQeISHe0  (LNECHTETRIGEMET NS SID
FHE0UTHFL_GVITLD. LIVGaIMI (LNemM&EEMETL] LWL S SIEUSHET eLNGILD, 62(H
UGHWleor  ugluememnel  emallhell®ey  eurseT  BLLISHenSL
QUMIGUTT&HEIT. SIS QeueUGeu M ULl (LPEM M B6m6TL
LIweaTLI(h &S 6oTmanild LITLILIGT6) 6260TMITEHGEUSSTET @)(HE&LICUTHRIMS.

When students come up with rectangles which are not aligned to the two perpendicular

axes, ask them to explore the possibility of finding the areas and perimeters of these
rectangles.

@Queoor(h)  QIFRIGHS FHFEHEHCHTTH QUTHHHTEH CF6UAITHMIGHEN6T
LOITEOOTEUTEET U HSHTIEHGETETMMEY, AeUMMledr LIFLILIETES6T LoMmmILD
FMHMETEFHEMETE &H600TeRH(HILD QULLIE 66T 2T TUIE Fo MIHIG6T.

One of the ways of finding the area of a tilted rectangle is to surround the rectangle with
a square and remove the areas of the triangles as shown in Figure T3.

@)6UEUMTMITET FMUIHS Q&F6UaIGLD 66T LITLILIETEN6US F600rdSH(hID 6Ll
OQREG QEMHSSLULLMETONE. AFQFASHSMES D 6TaTL&HIU  6(hH
FITHMS  aleIWmIGeT.  Llererd,  QFaessSHms smmluleTer
FSITHIGTeeTeT (LNS&GSMeroTRIGETl6T LTLILIETe&Hm6Ts: SHLOISSH (hHISET.
LIL_LD T3-6V ©)6008 [HaIG6T LIMJ&H&6VITLD.

- r
|

L

l

Figure T3

LIL LD T3
The students might find it difficult to find the perimeter of the S A e e e
rectangle in the figure T4. You can ask them to calculate the -} .........
length using Pythagoras’ theorem and encourage them to f-i-i- i iNC.
discuss what the length can be. This might need you to -{--i-i =
introduce to the students how square roots can be added (e.g., -1
V2 + V2 + V2 + V2 = 4v2 and not v8). If some of the students -1
suggest that v2 + v2 + V2 + V2 = V8, ask them to justify their -}~
answer. Help them see that this is not the case. One way to do |
this is to square both the entities (4v2 and v8 and see that S B
they are not equal.) Figure T4

. . .o . . . . LILLD T4
UL T4 Q&MOSSLLLGIETET  Q&F6U6Is s 60T
FHMETEN6UE F600TEHH(H6US LDTEOTEUTHEHEHGHSH HLQ6OTLONS @) [HEE6VITLD.

CC-BY-SA 4.0 license, HBCSE 7
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Bemsenss GeorsGHIL LISMeren CHMMEmMSES {eUTEH6T LIWTLI(HES6VITL.
LNedTenr), QF6UeUSETH60T [BETD 6T6TeTaUTs @) (hEGLD 6TaTLIMNS S GHMISHS
o WML 2aGGLBISGT. @QB&HEF FLIWSH6D 68 8CLN6VHIGE06TES
Gl Qougd GMGS LMeoellsGEhHE AMWPSELD CFWL Celsorlq Ul
QBHEBHGSID (6T.&., V2 + V2 + V2 + V2 = 4V2, V8 3J6V6V). V2 + V2 + V2 + V2 = V8
TeOTmI  Hev  LDMEOUTRUTSHET  QEFMETeTTISQ6mermmey,  LILIFHlemev
plepe@nuUY  Fammiser. @& Fflwmeor  allemlullévemey  eTeTLIENS
2THERSEGL Ul emeulmiGeT. @eor(h  6Tetorsefletr  alsh s 565
600185 (D UGS ETELNEVD @6MGBF QFUIUIGVITID (4v2 OMMILD V8 L E\lemmleor
QUG 5MIGET FLOL6VEM6 6T6OTLIENSHS Q& If1H S EH6 5 TETEHMHIGET).

The important thing is to note that for any tilted rectangle on the grid, the side of the
rectangle is of the type vn, where n is a natural number.

Lieierflss SLLEH6V @)L LDGLMMIETET 6TH&HGUTIH SFMUlbHS Q&F6U6E 55 60T
L&D Vn 6Tedrm euemdULley @ BEHEGLWD 6TeoTLS (LNSSHIWLMEGLD. @B, n
6T60TLIS @)UI6V 6T600T 2, &LD.

Task 4: Focusing on rectangles

QFWIEL 4: QF6UEISHEIFHEMETE &56160f 1L IGLITLD
Draw five rectangles on the grid paper. Keep in mind the
following:

1) The vertices of the rectangles should be grid points.
2) The rectangles should be of different sizes.

Figure 5 Tilted rectangle
3) At least one of the rectangles should be tilted. LIL_LD 5 &FITUI6) GIF6)I6)&HLD

4) Measure and write the area and the perimeter of the rectangles which are not tilted.

Discuss how you got your answers.

Lieierflss &L LG Smeflev mbg QFaIalsmS6T aUenTbhH (Hms6T. LleTel(bL

FH([H5SI5HFHEMEIT Hl606oTall6V G\& TETEBMHIG6IT:

1) QF6UeUGMmIG6rl6oT (LDEDYEOTES 61T &L L GFer LieimerflasGerrm(h)

QUTHHSHCeUevoT(HLD.

2) QF6UGUSMIGHET QeU6UGCEIMI 2I6IT6)FH60)6ME GG M600T LY. (HIEG6U600T(HLD.

3) REOTMIMTEUS FTUIE| QF6UAISLOTSH @) ([HEFHE6U600T(HILD.

4) FMLN6VEVIT QF6IaISMIGETIET LTLIL6Te LMMID SHMHMeTeel S6mhHIl
SMHS MEUU|MBISET. 2 MG LIG6VEm6T 6TeleUT M QLIMMITEHET 6T60TLIS!
S &S5 560H ST WIT(HHBIGET.

For every sub-task in the next task, draw a table like Table 1 on the board and record the

students’ findings. (Table 1 provides one example for perimeter equal to 12 units.)

IBHSEH GQFWEL D 6TeT  IMOTEHSIH SIMETTF  GQFWLEHEHEHGLD
S Lelemeoor 1 GUITETM 6ReTemMs H(IHLOLVNSHUND  alenT B (HHISHET.
@56y, Lomesoreursefletr LSeuEemerll LIS eI(hImIGET. (3L LeUeneooT 1-60 12
36L& HET FMDMETEN6USH Q& Te0oT L 6(H T(H&HSEHSHTL(h
Q&HMTHHEHLILIL(H6Tergl.)
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Table 1 (3JL_L_6U60)600T 1)

Perimeter is 12 units
GrDMeTe] 12 VG eI
Rectangle Length Breadth Area
QFeU6USLD BerrLd I|&H6eVlD LIgLiLieney
[ 1 5
ii 2
3
4
5

While you are recording in the table, you can try to record the lengths in ascending or
descending order so that the students notice a pattern in the length and the breadth.
Discuss with the students which rectangles are congruent (same) and which are not. And
why?

I Leauemeoorwiley, [HermiseneTr gmiauflens oevevgl @mmieuflenguiley
LUSNHMRSGET.  @&Hermey, Herld mmild SH0SEHHEG @enLCu
SMDLIL/QSTLTL o _GITENSIT 6TEOTLIEN S S Q& B SIHCSMeTeU S
LDITEOOTEU TS EHEE 6T6fBMeH: @ HEHGD. 6THEHEF QFIAISMIGET 6260TMIGLIMEV
D GTETeOT  6T6OTMILD  6TemRU6ETEmER  LTMILHTEMS!  66aTLeMS WD  GmISS
LOT600T6U T & EHL_60T &H6VIHSI60 T WIT(HMHIGET. FITT600T G606 LD Jn.MIMIGHET.
Apart from tables, you can also use graphs, or plots of lengths versus area. Plots make
some of the symmetry more visible.

I L alemeoorgHemnens Sl eUenTLILBIGemeTL ] LILeTLI(HN& &SV, SMeUS
LgLiLerne] Lnmmitd HemsSer @60 GUIUITET 62(H eUemTLILLD. aUemTLIL BIG6T
Flov QHTLILIEHm6Ts Q&erfleuns GeusfliLbmeSID.

You can also bring to their notice that in case of perimeter 16 units, the largest area is
occupied by the square (length and breadth are equal). In the case of 18, the largest
area is covered when the difference between the length and the breadth is the lowest

possible. Do point out that the difference of 1 is the lowest possible because we are
working with whole numbers.

FOHMETE] 16 AVGSGSHET @HHGSGD LLFEH, FSITD (BETIOD &HEVLOLD
@%ev FWm) sreor  Weslufl UglueTemels — Gl&meoorld (hEELID
6TEOTLIENG LD LOM6ooTelJE56rTledT S6U60T8S&I8E Q8MeooT(heUJeVTLD. &MHMmeTe) 18
A5 @ HHGCUTSE 6T60T60T BleMeVemLD 6T6dTMI LIMTEEEVITD. [HeTH SIS ELID
IHVESIHGD @emL Guiuwlmer CaumiLim() L& GHMMEUTETSH TS @) (HHSSTeV
Wesleu@@ph ugliuere  BIFUUUU@GM. (W 6T60oT&HemeT [T
6T(H S SIFHQ&HT00T(h6TEEITITLD  6T6OTLIHTEV Q)(H 6T600THEHHE  @)60L_GUILIT60T
Nes@emmealmerr CaumiLimh 1 UHSHTET @) (HEHSH(PGUILD  6T6TLIENSE
FL1QSH&TL(HMIGHET.

The two numbers 16 and 18 have been chosen, because for one of them (16) you get a

square of area i.e., 16 square units, and for the other (18) you do not. You can use this as
an opportunity to have a conversation about the form (4p) for a perimeter which is
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necessary to get a square of that perimeter. So there can be questions like, "Can there
be a square of perimeter 22 on the grid?” Ask them to give reasons for their answers.

6T600TG6IT 16 LOMMILD 18 CHIHOSHHESLILIL LG FQ6TedTMMey, eormley (16)
LFLILETe| SIS @ (HSHELWD, AUSMUS 16 FIIT VG, LDHQMTETMII6V
(18) SleUGUTHI G\BHSH&HTS. QBSSH SHETTTHENSLI LILIGTLOSS Srmmiereileor
QUG (4p) GTUUTMIBHSTL SHSHF FMHMETENEH GCISHMOIL. M FSITLD
POLEHEGID  eTeoTLE  GMISHEH 2 MTUWMTLEME BIGLLSSHMD. O)hSHEF
FLOWSHH6V, 2283 SMHMETETEH 6Tl @@ FHF LeTalled &L L&FHe0
@pLILG FTSEHWLOM? GUTeTm C&HeTall&H6T 6TLOGVITLD.  LOMTEITEUTE606TE
HHIG6T60T LIS6L&EH 65 HE HTJ600TRISHEM6NTE JaMIDLILG CHEHHIGET.

For all the sub-tasks in this unit, while you are recording in the table, you can try to

record the lengths in ascending or descending order so that the children notice a pattern
in the length and the breadth.

@QBss SHMeL Lflalley 2 6Tem  emeTsSIs5 Sliemeoord QaFuleussefleln,
I Lauemeoorwiley BemmigGeT WMHMID 3{56VHBIGEMET Jmialflend eveugl
@QMhE afloguley LSl PWOHSFIWBISET. @)&H60TTeV  LOMT6ooTeUTE6T
eTerflgmas 6T600TS EH 5 & LD&HIW6L @) H&HGLD el IemLIG
QB HBSIHC ST (LOLG U] LD.

The vertices of the rectangles should be grid points!
QFsUaIsBIF6T 60T (LNenETEH6T &L L LI L6TerflasGerm(h)
QUITHHSHCeU6toT(HLD!

Task 5 : Perimeter same, but rectangles different
Q&F W6V 5: G &rMHMeETemeaUS Gl&MeooTL GleU6N G M Q& 616 S MHIS 6T
Sub task 1

1) Draw different rectangles on your dot grid, all of which have a perimeter of 16 units.
(Draw as many as you can.)

2) Complete the table given below based on your rectangles.

3) Which rectangle has the highest area? Which rectangle has the smallest area?

4) Compare your table with those of your friends.

5) Did you get a square in your table? Is a square also a rectangle?

SIS GIFII6D 1

1) o msefler Lemefles &SLLEG Smefled QeueuGalm  G&F6lU6EHIGe06T
UM HH (HBIFGET. SMEITEHS QULLAIMBIGETIET SFMHMETAD 16 HEVESHEETTSH
@\(H&B 8 Geuevor(hLD.
(6TEURUETEY (LDLGWBLOIT, 6666 GIF6UAIEBIGEMET 6Uem T HF(HHISHET).

2) 2 MG QFAISHIGEHSHGL MmUY LI6TalmLD L L 6U6m600T6m
BT (GBIss6T.

3) hsHEF QFalausld WsUGUlw LTLiLeTemelds Q&meor(heTengl? 6ThsE
QF6UaUSLD LGS GBS LITLILIETEN6UE C\&mesor(h6Tems)?

4) 2 IGETET  HeooTLITHETT L L 6U6D6IOTEEHLET 2 _MiSEHe0L NS
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RUILN(D\HBIG6T.

5) 9 _MIG6T |L_L_alemeuoTilev FSIGGILD @)L LDQILIMMIETETSIT?
RMHFSTEHMSHTF CFIAEHLOMEE|D HHFHE GG TETETEVTLOM?

Note: “Semi-perimeter” of the rectangle is half of the perimeter.

GO QFUEHESTHOT e T-GMMETe]"  6TeTLSE ST  Smmerailev
LITSIWMEGLD.

Perimeter is 16 units
FrDMOeTe] 16 VG &6
Rectangle Length Breadth Semi-perimeter Area
QFeu6US LD BerrLd GV | YemT-sHmere LgLiLerey
[
i
Sub task 2

1) Draw different rectangles on your dot grid, all of which have a perimeter of 18 units.
(Draw as many as you can.)

2) Complete the table given below based on your rectangles.

3) Which rectangle has the highest area? Which rectangle has the smallest area?

4) Compare your table with the tables drawn by your friends.

5) Did you get a square in your table?

SIeM60ITEF QFUI6V 2

1) o mseflear Uemefles sSULES Smefley QeueuCalm  Q&F6IaISHISN6T
QUMIHH (HBIFGET. SMEITEHS QILGAIRISETIT SFHMmETED 18 HEVEGSETTSH
Q& Geuevor(hLD.
(6TeUAUAITEY (LOLYWL|GLOIT, 2{6U6UETE)| QF IS HISEN6T 6U6M T HH (N HISET).

2) 2 _MIGET6T QF6ISMIGERHGL ghmeumm LN16Tal(plD L L 6U6n6toTenL
BITULN (D BIG6T.

3) aBsF QFalausd WsUUflu ugliueTeneld Q&meoor(heTendl? 6TheHE
QFaUaISESLD LGS GMMIBS LITLILIGTEN6UE & Meoor(h 6o ?

4) o MG [HeooTLIGETeT QL L 6U6EITHEBLET 2 HISEHNL LIS
RUILN(D\BIG6T.

5) ©_MIGET L 6Ue06torUIev FSHTGLOSID @)L LDGILIMMIGTETST?

Perimeter is 18 units
FMOMETE] 18 VGG H6ET
Rectangle Length Breadth Semi-perimeter Area
QF6aISLD BerLd 3|&H6VLD SlOT-FMHmene] | UFLILe6Te)
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In the next task, for every sub-task, draw a table like this on the board and record the
students’ findings.

LNeoTeu@pld QFUwIeley 2 66T SIS SIS HIeN60TE QFULINGHEBHEGID @)S
GUITETM R 3L L aIemetoTenlld S(HLOLIVENEHUWI aUeTHEH(HHIFH6T. 56V
LDITE0OTEU T E61T160T HT6USHem6TL LIS (D hig6T.

Perimeter is ___ units
FOMETE] ____ V& GH6IT
Rectangle Length Breadth Semi-perimeter Area
QFeU6USLD Berid &GN | p-Ghmere] | UFLIL6Te

In the case of 36 square units, try to bring out the fact that the square (each side 6
units) has the lowest perimeter. And that for a given area, larger the difference between
the two lengths, the greater is the perimeter.

36 FHT VGH06T 6T(HSHHIQHTETEBLICLMS, FSITHSHHEG (RUQGUT(TH
LIS&LPLD 6 360G &6IT) LG8 &HMMEUTET SMMETe) @)(HE@GLD 6T6dTM H(IHSNS
(Wpeoteoflemeul LGS — (PWUOHFUMISGET. GCaId, @@  UFLILe6Temel
6T(0 5 S156\ & M6oTL_IT6V @) T600T(h) LIS MIGHETI60T 2665 EHEE @)L GUUITeoT
Geumiim(h S\ 5L0IM60TTeV & MMeETeLD GILIFIS TS @)[hHa@LD.

Please note that for at least two of the sub-tasks given below, you will get at least one
pair of tilted rectangles whose area would be the required area.

GODHSLLFID @ Ieor(h  HOoTFQFWLEeTley, 6@ GRmyq  Fmule)
QFAISHMIGHETTEUS QBTHSHEHLILILL LITLILI6Ten6Ud
Q& T600T L. (H &85 CEU6TT(HLD 6TEITLIEN G S 8561608 TH6V 60)6U | MRIGET.

If the students do not come up with these examples themselves, give them clues to
draw these tilted rectangles and find their areas and perimeters.

ObBS THSHIGEHETL(NSHEMET  LOMEOTEUTGHET  QFMELEVAIIVEMEV  6TETMIT6L,
@ EFFMUI6| QFIAEHIGMET UMTHFHILE|D AeUuDmIeT SFmhmerTe| LnMmmid
LLILeTenel emallle|ld S6JHEHHGHS SILIL|GHem6T 6ULpmIG (hHhISs6T.

In these tasks, the students will work with 3 numbers; 36, 17, and 24. Each of these
numbers gives different types of rectangles whose area is that number.

@ FQFWIELEHETIEL LDMETITEUTEET eLNGOT M 6T600T&HEMETL] LILIGOTLI(N & SI6UT &6
36, 17, 24. @)&60TELOGVLD, @)6UGIeU6ToTS6ITl6dT  LITLILIOT6 860068  Gl&MenoTL
QEUAIRIEUMI GUETGHUITET QF6UGUSMHIFGHEN6TL GILIMIGAITLD.

In the case of 36, you get a square (side 6 units) along with a few more rectangles; you
will also get tilted rectangles whose area is 36 square units. For 17, you get 1 rectangle
whose sides are parallel to the grid axis, which is definitely not a square. But you get a
tilted square of area 17 square units. (see figure T5). In the case of 24, you don't get a
square on the grid but get rectangles both straight and tilted. Interestingly, in case of 24,
you get a tilted rectangle which is 3 copies of a tilted rectangle of area 8 square units
(see figure T6).
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Vigyan Pratibha Learning Unit Exploring a Dot Grid Through Rectangles

Task 6: Now...some same area rectarmy

@

36-83 6T(h &SI & Me0oT GL_ITLOMEOTITEV, 62(H FSIT(LOLD (LISEHLD 6 6VESHEHET) GLOSILD
Flov QFAIAIGBIGEHLD BHLOGHEG HEOL&HGLD; 36 FIIT 3VGHE606T6 Q& Me0oTL
FTUI6| QF6UEISBIGHMETULD QUMIETTHET. 17-6@&, AF&HHCHT(HSHEHEE
©)6M600TWLITEH @) (HESELD (H CF6UAISHEHMSL ! QUMISTTSHET. @& 5600TLq L ILIMS
(H FSITLOMEH @ HSHEHTH. QLE0TM6V, 17 FHT AeVGHM6TH G&HTO0TL 62(H

FTlle| FHIHmMSL QUMIETTSET (UL T5-8 LMIBHBIGET). 24-83 QUITMISHS
aemIUWley FSITWD @QBSHEHETH, 6e0TMeV  GHIMET LMMILD  FTuleuTeot
QF6UAISMBIGMETL QLMIETTSHET. SraUMIeVWLLONTS, 24-6@& UMD FTuley
QF6UISEH6L CLNEIT M [FFHEVEET 8 FSHITI6VE G\F6UAISLD 2 6T6meoT. (LILLD 6-83

LIT(HMHIS6IT)

The vertices of the rectangles should be grid points!
QF6UEUSMIGETlET (LNEMETSH6T &L L LI L6Terlas@erm(h)
QUITHHSHCeU6voT(HILD!

FU6L 6: BT LITLILIGTeN6UESH GG 60T Flev Q& 616 85I 6T

Sub task 1

1)

2)
3)
4)

Draw different rectangles which have an area of 36 square units. (Draw as many as you
can).

Fill the given table.

Did you get a square?

Compare your table with the tables drawn by some of your friends.

SID6TOTEF QF LI 1

1) 36 FHIT SVGHET LITLILIETeN6UEH Q&6 QeuelGalm Q&F6U6ISMHIGHE06T
QT HH(DBIGET.  (6TeUaUETE]  (PIGWGCLOM,  3J6U6U6TE|  GIF6UAISMBIGHEMET
QUM HS () BISH6T).

2) S6TeT 3L alemenorem BIFLILN(HBISET.

3) FSITD HOLSHHSHT?

4) 2 _mBIgerleor BevoT LIT8s6rfl6or L L_6UEDI600T 61T Fleveumnl oo
o MIGEHOL LIS L ILN(HMHISET.

Area is 36 square units
LITLILIETE] 36 &FSIT 3|0& 6T
Rectangle Length Breadth Semi-perimeter Area
Q&F6U6IEHLD HerLd I|HVID | eT-FOMeTe| | UFLILe6Te)
i
i

Sub task 2

1) Draw different rectangles which have an area of 17 square units. (Draw as many as you
can).

2) Fill the given table.

3) Do you see any congruent rectangles among the rectangle you have drawn?
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4) Compare your table with the tables filled by some of your friends.

SIM60TEF QI FULI6V 2

1) 17 F&IT 6VG&HET LITLILIGTeN6IEH QST GleUalGalm Q&F6IaISHMIFGHED6IT
UMIHH (NBIGET.  (6TeleleTe]  (PIQWCLOT  6UI6TE)| GIF6I6SHISEN6T
QUM HS (N BISH6T).

2) BWETT L Lauemevorem BITLILI(HBIGET.

3) PRIGET eUMIHS U AIBIGETIV (NWSIQTES GCF6UAISHBIFGET (congruent
rectangles) J&ILD @) (HEHHGOTMSHT?

4) 2 migerfleor pevoT LIT8s6rfl6or L L_616DI600T 61T FleveumnleoL_eor
o MIGEHOL LIS L ILN(HMRISET.

Area is 17 square units
LJULETE 17 FSIT V&S S&HET
Rectangle Length Breadth Semi-perimeter Area
QF6I6aISLD Berid G | SeF-ghmere] | UFLILeTe)

Apart from the standard rectangles like 17 x 1 or 1 x 17,
for area 17 square units, one can also get a tilted '
rectangle like the one given below. =g

17 FSIT 96V & SH6T LITLILI6Ten6Y
T(HSHSIFHQSHTETEBLOCLMS, 17 x 1 B6VeVSE! 1 x 17
GUITedTMm QLITEIGUTET QFaIaISMISG6TS Sl
FCL Q&BMHHEHLILL (H6TemenSGLIMEY 6(H SFTUI6Y
Q&FEAISHSHEMS LD GILIMEVITLO.

Side of the square = \/12+42=\/1+716=\/E 1 9o

Figure T5
UL LD TS

4 o605 Hsi

So, the area of the square is 17 square units.

SEIEBT UBSD = 17 Tr16=/17

LGV, FSITEH 60T LITLILIATE 17 FSIT V& E6TTELD.
Sub task 3

1) Draw different rectangles having an area of 24 square units. (Draw as many as you
can).

2) Fill the given table.
3) Do you see any congruent rectangles among the rectangle you have drawn?
4) Compare your table with tables filled by some of your friends.

SIM60TTE G FLI6 3

1) 24 FST VGSSH6T LTLILIATEN6US Q&Moo QeuelGam GF6I6I&HHISHEN6T
QUIHH(DBIGET.  (6TeUaUeTE]  (PIGWGCLOM,  3J6U6U6TE|  GIF6UAISMHIGHEMEIT
QU T HEH (D BIG6T).
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2) BWETET 3L Lauemevorem BITLILI(HBIGET.
3) BBIGET  6UeIHS  QlQeImISGETL  FIaUFD  QF6IAISMIGET gD
@) ([HSHPGOTMEOTEUIT?
4) o migerleor Bevor LI &serfleor L L_6UEm600TE6T Fleveum oL _eor
o MIGEHOL LIS L ILN(HMRISET.
Apart from the standard rectangles like 6 x 4, 8 x 3, 12

x 2, 24 x 1, for area 24 square units, one can also get a
tilted rectangle like the one given in figure T6.

24 FSIT SJV&SH6T LITLILIETEIl6D, 6 x 4, 8 x 3, 12 x 2, 24
x 1 GUMETM GILUMEIAUMET QF6UAITHMIFHED6TE
sl LILLD T6-6V
QHTHSHEHLILIL(H6TeTenSLICLITEL  6(H  FITUIGY
QF6UAIGSHEMS LD QILIMEVITLD.

2 ywgsar. B | : ;

Look at the square ABCD. If you count the number of unit Figure T6
of squares inside ABCD, you will find that there are 4 full LILLDT6
unit squares and 8 half unit squares. So the area of

square ABCD = 8 sqg. units. (4 + 8 x 1/2)

ABCD 6T60TM) FSITHMNGLI LIMHAISGET. AHETET @ 36V& FIITHIGE6T
6T600TEOILDGLIMGI BTN (P FHIMRSHEBLD 6T (h e J-FSHITMRISHEHLD
QOLULUMSS SHHEHIHEMETeNH6T. Q&6VMT6V, ABCD 616N &FHITHSH 60
LTLILIETE) = 8 FSIT SI6V&G 56T (4 + 8 x 1/2).

Hence, the area of the rectangle ABGH is 8 + 8 + 8 = 24 square units.

QL B6VITEV, ABGH 6T60TN Q& 6UAIESESH60T LITLILIATEY, 8 + 8 + 8 = 24 FHIT V& S6T.

The vertices of the rectangles should be grid points!
QI F UGS MIFHET60T (LNEETEHET &L L L LiaTerfled
QUITHHSHCeU6ooT(hHILD!

G

Task 7 : Next, rectangles with equal areas and equal perimeters

QFWL 7: IHSHSHTH, CT UFLIL6TE ST DMMILD & MMETe)|8e0 6T
QI &IT600TL. QI F6UGUSMIS6IT.

Can you draw two different rectangles whose perimeter is 14 units and area is 12 area
units? How many different rectangles did you get? Compare your rectangles with those
drawn by your friends. Are they the same?

14 VGS&H6T &FMHMETe] LOMMILD 12 VGS&H6T LITLILIOTN6ES Q&Moo @)@
QeueuGam QFCUAEHHBIGHEN6T 2 MMIGETTV  GUeNTU  (LOIQU|LDT? 67860607
AELOMeT  QF6UAISMBIGETL QUMMTSHET? 2 MISEHeL Ul  [HE0oTLITS6r 60T
QF6UASMIGEHL 60T L ILIN(HMRISET. 366l 6260T MIGLIMTEV @) (HET6OT M E0TEUIT?

Did you get different rectangles? If yes, share your answer with your friends and your
teacher. If you think it is not possible, think about why not?

@6y QEUEICAIMTSH @ HSHPOTMST? D 6TOTMITEY, 2 MRIGHEHnL L
AW WOHMID  HeooTUISHEBLET 2 miGeTler LFemevl]l LS(HHIGET.
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SleUemm @LILG FTHSHWLLI6V6m6VQUIETMITEV, 60T 6T60T M FIHHL MBI 6.

After these tasks are completed, try to reach some conclusions for the following
statements (More such statements can come from your students.)

1. It is possible that even if the area of a rectangle increases, the perimeter decreases.
2. It is possible that even if the perimeter of a rectangle increases, the area decreases.

3. There are rectangles which are not congruent but have the same area or the same
perimeter.

4. There is no obvious relationship between the area and perimeter of a rectangle.

5. If for two rectangles, the area and the perimeter are both equal, then the rectangles
are congruent.

@) FQFWIEVEHET SMETEHSID (LI HS LIedTeoT, SBD6TeT FaMMISHEHHEGE Flev

(LPLY6)B6M6T 6TL L (LWIMFWMBIGET. (@& CUMeTm GLaD TV SnMHmIgemneT

o MhIG6MTIEdT LOM6uoTeU &6 Go MEVITLD)

1. @@ QF6IISHSHT LTLILTE AHEHFSHSTVID SHelemL U SMHMETe)
SOMBH (heUg FTEHHUIGLD.

2. R QFUSHSH6T &FMHMETe] AHSFEHTEBD HslemL Ul LITLILI6TE)
SOMBHH(heUg FTEHHUIGLD.

3. FIGUFLOTEH @V6VTH QFIAIGHIGEHIN @CT LTLILIETE| Vs GCT
FMDHMETEN6US GG T600T L (HE&H & Fn (HLD.

4. @B QF6UISSH6T LTLILIETE @D SMmeTad@ln @emnLCul Qgerfleumeor
6THSHS GSHTLITLLD &) 6V6Mm6L.

5. @@ GFIASHIGETIOT FMHMETEYSHT WMHMILD LIFLILIETES&6T &FLOLMS
QBHSHEHETMITEV, A6M6U FIEIFLD QF6IEUISMIFHATTGSLD.

Claim: If for two rectangles, the area and the perimeter are both equal, then the

rectangles are congruent.

QUIMSLD: @)(H QFEUAISMIGETIET SrMMETe 6T LoMMILD LIFLILIGTES6T FLOLOMS

Q\BBSHEHETMITEV, A6M6U FIEUFLD QF6AISHMHIGATTGSLD.

Proof

[l erp L16ooT LD

Given that: Rectangle 1 and 2 have the same area and the same perimeter.
QFAIAUISGMIGET 1 MMID 2 66T UTLU6Te MmN 66T &MmMeTeneld
Q& MeooT(h TSI 6T60T M 6T(H & Sl G&HTETETEVITLO.

Let 1 and b1 be the length and the breadth of the first rectangle, respectively, and />
and bz be the length and the breadth of the second rectangle, respectively.

(PE6L QFUAISSHGT HETD WLMHMID ANHVD PeMBW 4 , b 6TeTMILD
@\ TEUOTLITID QF6UaISSTHT BT LMMILD {E6VD LNeDMBUL 5 b 6T60TMILD
6T(H & &I FHQ & TETEITEVITLD.

Given that the area of the two rectangles are equal.

S0, I, xXb,=1,Xb, - (n
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and 2(1,+b,)=2(L,+b,)

[,+b,=1,+b, e (1
From (I) and (ll) we have,
I,=I,+b,—b, - (1)

So substituting (lll) in (1),
(12+b2_b1)><b1:lz><b2

SO, I,b,+b,b,—b2=1,b,
b,b,—b;=1,b,—1,b,

Therefore, b,(b,—b,)=1,(b,—b,)
Hence, (b,—1,)x(b,—b,)=0
So, either p =p Or |=p,

@ evor(h) QFeUaISMISETl6T LITLILIATE| FLOLOTSE @) (HEELD CLIME!,

l,=1,+b,—b, " (i)

(111)-83 (1)- 6V @)L &LD,
(L,b+b,—b,)xb,=1,%b,

SV, | b +b,b,—b?=1,b,

b,b,— b =1,b,—1,b,

S5 b1(b2_b1):lz(b2_b1)

Qigerey, (by—1,)x(by,—b,)=0

bBHEVITEV, G\T600TICI6VITEOT DI fy = b [ =1,

The two rectangles are congruent as all the sides are equal and all the angles are equal.
IMTHSIL] LUSHHMEHEBD  eMeTHSIEH  CHMeooThIGEHD  FLODTS
Q@OLILISTY, @ J600T(h QF6U&HMBIGHEHLD FIeUFLOLOTET60)6U b E&HLD.

Let the students explore the following questions, on a grid paper. You can also ask them
to check for more such patterns.

Neoteumld  GomeaTtallsemeT, &HLLES  SmemeT  LwerU®MSSH ST,
LOITEOOTEUT 66T AUNFHU|HISGET. @& GUmeTm el s6T GauGmgi
O GTEMSIT 6TedT NI CFTH &G Fn MEVITLD.
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Vigyan Pratibha Learning Unit Exploring a Dot Grid Through Rectangles
Task 8: More with the grid: possibilities and impossibilities

QFWe 8 UedTefles SLLBIGemeT eemalsHE Can  SME6VITLD:
FISHWMISEHLD FTHHIWLDMHMen6IU]LD

Remember that all the vertices of all the figures you draw should be grid points.

PaIsGeT aUemTBH(MD SMTHS QU aIMRISN6T (LNEMETHEBILD &L L &5 60T
LeiTerfl & Garm(h) GILUMBHEHG6u60oT(HLD 6TedTLIEN S BlemeotalleV Q&sMeTEIhHkIS6T.

Use the grid paper, explore, and find answers to the following:

HLLGE Smemerll UwWerLU®&S), eteumh Comemall:ers@ll LSevaEemer
QL JTUI6LD:

1) If the length and the breadth of a rectangle are natural numbers, and its area is an odd
number, what can you say about that rectangle's semi-perimeter (half of the
perimeter)?

1) @@ QFIISHESFH 6T HETD WMHMID SV @UIE) 6T600T&HETTEH @) (H&EGHLI0D
LILFST0, IDMMID IH60T LITLILIETE| @ 6Memm 6T600T6e00r T8 @)(BHST6V,
IFQFIAIEHESTT eMT-SMHMETen6lsd: Emmeralley LUMS) Gmlss Hhlsser
6T60T60T QIEFMELEV(LOLY UL|LD?

If the area is odd, it means that the length and the breadth are both odd. And hence

their sum, which is the semi-perimeter, is even.

LITLILIETG)] eMemm  6T60oTeoor s @) (BHSTEV, HemILAD &6 @Memm
6TEOUTHETMTS @ (HEHEHGCUT(HD. LHEVTEY, UMeNME: Fal Gl QLIHLD
Q& ITeMNEWLIITEOT {60 -&MM6ITEY @)TL_60)L_ 6T600T600T T @) (H&HESLD.

2) If the length and the breadth of a rectangle are natural numbers, and its semi-
perimeter is an odd number, what can you say about the area of this rectangle?

2) @@ QFUEHEEFHT BT WMHMID AHEVD @UID 6TEOITSHETTS @) (HEHEHLD
UL &SP, LOMHMID 56T enT-LITLILIETE| 6 6MeMN)  6T600T600T TS
@ BBSHT, AFQFaUHESHT LTLILTemaES GMIGHS BRseT  6Teoreor
Q& MELEV(LOLY UL LD?

If the semi-perimeter is odd, it means that either the length is an odd number or the

breadth is an odd number, and the other is even. And hence their product, which is the
area, is even.

SO T-LITLILIETE) 6MemMm 6T600T600T T @) (BIHSTEV, HETLD VLS {8608 FH6V
CTHMEUS R60TMI 6RMEMM 6T600T600TTEHELD LDMGMTEOTMI @\ TL_60L 6T600T600T M5
@) H&BFH Ceustor(HLD. 3,&6VIMEV, @)6UGIAIETITEHEMETL] GILI(HEE aUIBLD LIFLILIGTEY
@\ TL_60)L_ 6T600T600T TS @) (HEGSLD.

3) What are the different possible areas of triangles drawn on the grid? Are all the
multiples of half achieved?

3) YeTerfles &L L&FH6V e TULILIL (N6TeT (LN&>@8sMeuT bl 6THEE & T8 ULILOIT60T
LITLILIOTEY&H6T  eTeoTQentedteor? SemgWlledT  LOLBIGSHET  eMeTSHenSLLD
QUMDY BSST?
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Vigyan Pratibha Learning Unit Exploring a Dot Grid Through Rectangles

All the multiples of half can be achieved. For example, look at the triangles given in
figure T7. If you continue this process then you
can get any multiple of half.

e guileor 9466)66@'551 LDI_I'B_I@ESGG)GTU_lLb
QD PGULD. TOISSISSHTLLTES, LD T7-

6V Q&BTHSHEHLILIL_(h6TerT

(LNG5 BB M6UOT 1h185 6061 L LIMBRIGHET. |- 44— o—b4—b-— -
G aviaTerT eugjl(goemmmu_lu 12285 1 agy sue ¥25HT 257 owe
LNesTLID M 60T 6L 2jenguiledr 6Thg | ¢ —

LOL_Mlen &L QUHmedLeurTLh. Flaure 17

4) What are the possible areas of grid squares
(squares with vertices on the grid)?

(These may not have integer sides!)
H)&L_LSH V6T FHITMHISEHEE (eUMMI6T (LNeM6Td6T SL_L L L6TerlaGerrm(h)

QUMMmBS Geuetor(Hd) FISFHIWILDTET  LUFLILIGTE 6T  6T6TQ\60T60T60T?
(@ 6UMMI6T LISEMIGET (LN(LDETEO0TEETITS G)6LEVITLOILN @) (HEE6VTLD)

It will be obvious to the students, that for a perfect square number one can always draw
a square whose area is equal to that perfect square (side is equal to the square root).
Ask the students if there are any other possibilities. You might have to give them hints to
start looking at other possibilities. For example,

M (WW eIJHE  61600Ten6ooTll QUMIISME,  6UG6U600T60)600T L
LTLILI6TEUTE:& G&HMe00TL 62(H FHTHMNS (UIEFHLELNEV(LOLD LISHEH(LOLD FLOLDMTEH
@BHGLD) UMIHHL UMD 6T6TLIMS  LOMeooTeUJ&H6T MBS HLILIMTIE6T.
GauGmaIld  QULISGET 2 GTEMHT  6TedTM  LOMEo0TeUI&HEM6TE G EHhIGET.
IQUTHEHEHGEF Flev FILILGHM6T 6flSH(HMG6T. 6T(h&HSISHSHTL LTS,

I: Consider a right-angled triangle of sides a
units and b units (see figure T8), then the

length of the hypotenuse is \/ (@ +b°) units. Nexoy/, P

I a LOMMILD b SVGSFHEN6TL LISHSHMISH6TTS 2 b
Q& Me0oTL 62(1H G\ FMHIGHTE00T (NGB TEO0TH 60

6T(H &SI FHQ&HTETGRUTLD (LLLD T8-89 Figure T8
LIM[BHISET). GLOSYILD, ST Q&FLDLISE S 60T LILLD T8

Berid J(@+b?) SIS SETTGSLD.

If you draw a square of side a+b units in such a way then, the side of the inscribed
square is \/m units.

So, the area of the inscribed square is 2 5Q. units.

a’+b
a+b VG FHEMET LIGGHLIOME Q&ML (H FSITEHMS U THS TS 6IT6T M6V,
o | FSITSH 60T LIGELD J 2+ b SIVSSETTSLD.

25, 2 L FSHITSHDN60T LITLILIETEY 2, 12 FSIT SVGSSHETTESLD.
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More importantly, the side of any grid square can be written as a square root of the sum
of two squares, for example \/Tb — : :

UT&HSE 6I600T&H06TE Fnl_Iq, HSH
&L@g’;@@n@&%uﬁ]e&r QUJHEH
PSS  D6USS! &L L5560
o 6iTer 6TLF)§58: FSITHS 60T

uaaasg‘)@g)u_lm @@]Q‘)@Lwn’m ______
Qs Blemeoralled  emeUU|MHISET. Figure T9

. y — LIL LD T9
TS HIHSHITL_ LS, Ji+D
Il. Also given any tilted square like the one in figure T9 (a), it can be seen that the side of
that square is of the form, units (see figure T9 (b)).
. Gad, ULLID T9 (a)-6V 2 6Teamendll GUMerm &FMUle] FHTHMOSH
6T(0 &SI FHC\ & M6ooT GLITLOMETITEY,  &H60T LIS JE+D et BHS5FH 6V
@ HHGLD 6TeTLS QSHRME.
Here it is clear that the length of the side of the given square is equal to
@) SHEOTELNGVLD, 62(TH FHITEHF60T LIS8L0 b 6T6OTLIS QIG6TleUTEHImS.
From (1) and (ll), it is clear that, for any number which can be written as the sum of two
squares, one can draw a square whose area would be that number.
6THS (H 6TevoTen600T @\J6voT(h 6UIEHS 6T600T&eM60T  Fal L 6VGS TN WITE
QUMIAISTE 6THS QI 6T600T @)(HEEG LD, MG L1 LITLILIETEUTEH Q&T600TL 62(H
FIITHMS UOTHFILVITD 6T6dTLIG () LoMMID ()- &V @ BHE Serfleuns
QsFE D!

5) What are the possible areas of tilted rectangles (rectangles with vertices on the grid)?

(Hint: Look at tilted squares first).

5) M6 QF6eUaIsBIS6Tly (@eummleT (Wemerser &L L LI LaTetlaCermh
QUMBIBHS Ceuetor(hLD) FMESHUILDMEGLD LITLILIET6Y 86T 6T60TG\60T60T60T?

(GMILL: FTile] F&imigertliev Lermmlul (emmemL] LIMIBBISET).

Suggested readings
Gev aUMALILND &

1. An interesting exploration of area and perimeter of triangles:
De, P, Sircar, S, Titus, S (2017): LFHC - Area, Perimeter and Congruency (APC), At
Right Angles-November 2017, Azim Premji Foundation
(https://azimpremjiuniversity.edu.in/SitePages/resources-ara-november-2017-LFHC-
area-perimeter-congruency.aspx)

1. (&G MeooTRIS 66T LITLILIETE) LOMMILD &FMMETe] GmISE SreUTIeruUlLDTeoT

ShUle:
De, P, Sircar, S, Titus, S (2017): LFHC - Area, Perimeter and Congruency (APC), At Right Angles-
November 2017, Azim Premiji Foundation

(https://azimpremijiuniversity.edu.in/SitePages/resources-ara-november-2017-LFHC-area-

perimeter-congruency.aspx)
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2. A book which talks about Pedagogical Content Knowledge:

Ma, L. (1999). Knowing and teaching elementary mathematics: teachers'
understanding of fundamental mathematics in China and the United States. Chapter
4

sl pile) 9mle GMISS  WSLULLL  HI6:
Ma, L. (1999). Knowing and teaching elementary mathematics: teachers' understanding of
fundamental mathematics in China and the United States. Chapter 4.

. A presentation on mathematical proofs and examples of proofs:

N.J.: Lawrence Erlbaum Associates- https://study.com/academy/lesson/mathematical-

proof-definition-examples-quiz.html

. 8600118 Blmiausy LMHmILD Blmiaususseaflerr eT(N&SIGSHTL (HEemeT allemd @l

(2)60)600T LI LIS & LD:
N.J.: Lawrence Erlbaum Associates- https://study.com/academy/lesson/mathematical-proof-
definition-examples-quiz.html

. A short course on mathematical Ilanguages and language of proofs-

https://www.birmingham.ac.uk/Documents/college-eps/college/stem/Student-

Summer-Education-Internships/Proof-and-Reasoning.pdf

. &600flg QLMY Lmmith Bloauevsefler QLMY GMISS @ Fo sHMEY

I_ﬂlﬂal - https://www.birmingham.ac.uk/Documents/college-eps/college/stem/Student-Summer-

Education-Internships/Proof-and-Reasoning.pdf

References

IBITeL& 6T

De, P, Sircar, S., & Titus, S. (2017, November). LFHC - Area, Perimeter and Congruency
(APC). At Right Angles, Volume 6, No.3, pp.53-58. Azim Premji Foundation.
https://azimpremjiuniversity.edu.in/SitePages/resources-ara-november-2017-LFHC-area-

perimeter—congruency.aspx

Ma, L. (1999). Knowing and teaching elementary mathematics: Teachers'
understanding of fundamental mathematics in China and the United States. Lawrence
Erlbaum Associates.

CC-BY-SA 4.0 license, HBCSE 21


https://azimpremjiuniversity.edu.in/SitePages/resources-ara-november-2017-LFHC-area-perimeter-congruency.aspx
https://azimpremjiuniversity.edu.in/SitePages/resources-ara-november-2017-LFHC-area-perimeter-congruency.aspx
https://www.birmingham.ac.uk/Documents/college-eps/college/stem/Student-Summer-Education-Internships/Proof-and-Reasoning.pdf
https://www.birmingham.ac.uk/Documents/college-eps/college/stem/Student-Summer-Education-Internships/Proof-and-Reasoning.pdf
https://www.birmingham.ac.uk/Documents/college-eps/college/stem/Student-Summer-Education-Internships/Proof-and-Reasoning.pdf
https://www.birmingham.ac.uk/Documents/college-eps/college/stem/Student-Summer-Education-Internships/Proof-and-Reasoning.pdf
https://study.com/academy/lesson/mathematical-proof-definition-examples-quiz.html
https://study.com/academy/lesson/mathematical-proof-definition-examples-quiz.html

	முன்னுரை
	Task 1: Any more unit areas?
	Task 2: When all adjacent sides are perpendicular...
	Task 3: What if some adjacent sides are not perpendicular...?
	Task 4: Focusing on rectangles
	Task 5 : Perimeter same, but rectangles different
	Task 6: Now...some same area rectangles
	Task 7 : Next, rectangles with equal areas and equal perimeters
	Task 8: More with the grid: possibilities and impossibilities
	References

