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Exploring a Dot Grid Through Rectangles
QFeUaGEEIS6r e epeuld LieiTerflss S L LD eiTemm T TUIG 60
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 (PHCHTEOUTRIGHET  GUIMTETM  6UIGIMHISHEHEHGL
LgLidere Lmmitd Smmerenel BiigseT Leupenmsd &eoordSL 1 BLILTTSET.
R 6UI6ISH6T LTLILETeYS@GD &MHmemelsh@Ghn @emnL Gl 6T6dTeoT Q&L
@QBHEHGD 61T CUIMEFET GQFWSHERMTHETT? LITLILIETE NS SHS55Me0
6T60T60T [FL&@GLD? &MHMmeTe] SF&HEHEGWMT VLS GHMMUILDT? FMHMETE
GHMIBSHTEL LITLILIGTEY 6T60T60TeUMTELN?

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 FMHMmeETe @G0 LFLILIeTe @0 @)emnL GUIWLIMeT Q&ML JemL
@M BT STTU 2 6TGATITLD. 6T6vflemilDd, e (&SI SL_(HLILIMT(HL 60T TeoT
@enN&EF QFIW CUTRGMITLD - LeTerfls &L L migkerfley (Dot Grid) QUEMTUIGSnlq Ul
QF6UaISMIGET LU (HGTET  6T(HSSISHRQSHTETETLIGUITSHICMITLD.  ©)5560TT6V,
QF6UEIGMIGENET  (LNEMEITHET  (vertices)  HLLGHeveTer  LeTerflaGermm(h)
QUITHHSHCeU600T(HLD.

Materials

QUITIHL_& 6T

Grid papers (each student will require three to four square dotted grid papers), pencils.
HLLG SIMETHET (R6UG6UTIH LomeoorelflL (LoD eLNETMI Bi6V6VS! [BTETE FSIT
Li6merfles &L L& SHTeTsH6T @)[He8 Gauetor(hLD), GILIGTF6L&6T.

Look at the grid paper you have.

o MIGETILLD @(hEHEGLD HL.LE STem6T LIMIHHSHET.

Let us call the length of the line segment AB (shown in figure 1) as one unit of length.

GHTL(N&Sleoor(h  AB-WledT  HeTHemsS @ vE HeTons  hS5S5
Q& TETEITEVITLD.
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Vigyan Pratibha Learning Unit Exploring a Dot Grid Through Rectangles

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 your friends. =

@bhLHEH — HOITLSHT  BeTHens @R VSIS
TN S5SIHCGHMEOTLTY, LILID 2-60 26767  6UQeISSH 60T
LTLILIETen6UES GMISSH 2 MIGETTeV 6160160l SmM(LOLQULD? [
HITJEO0TRIGHEMETE FaMELD. 2 MBIGET6T  [HeoorLITSHEHL I Figure 2
SHeVHSINTWITH\BISET. LILLD 2
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Task 1: Any more unit areas?

QFWE 11 @ 3G UFLileTemnel Q&meorl GCeuml  6UI6lHISE6T
o _6TemeuTRUIT?

Draw a few more (at least two) figures such that their areas are also one square unit.
RMHFSITIVG UTLILIETeM6IES Q&Moo G Flev el eUBIGE6T
(GEOMHSLILFLD @ T600r(h) 66T HE([H) BIGH6T.

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

QFWe 2: QSTHSSHLILLL allgaumseafledy JOSFHSH LISSHMHIS6T
I|06TH SID QFHIGSHTSH @ HHGSLD CLITS!...

The polygons drawn in figure 3 are called rectilinear polygons.

LD 3-60 eUenTWILL(ETeT QU eUMRIEHET 26060THenSUID CHICHTL_(hLI
LI6V G55 T6O0T RIS 6T 6T60T MEMLO&H T GMITLD.

Draw five such figures and find their areas and perimeters.

@& GumeTm MFS CUQEIHKIGHEN6T 6UMTHSI

[
| |
eummledr  UFLILeTe WLMHMID  &FMHMeTeneUs L]

5600185 (h I S61T.
Remember that all the vertices of these figures should be
on the grid points.

Figure 3

QeURIHBIEHENT  (LPEDEITHET  METHSID LILLD3

HL_L S5 eVI6Ter LyemerflaGarrm(h) QUIMBHS

Beu6toT(HLD 6TEITLIEN S5 LOGITSH6V 606U F 565 METEHHIS6T.

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

*  GBHICHTL(HLI LIVEBSHITEOOTID  6T60TLIGI  6(HeU6M&HLI  LIeVESH 00T LOMEG L.
umMley, CaHMH&EHEHEG @)L GUILITET GoMTET0THIGET WITED 900 eVEVS
270° 948 @ HSHGLD. CHICHTL(H AUAIRIGEHHGHF FeV 6T(HSHIHHTL(HESH6T
@ mICH Q&BTHEEHLILIL_(H6ITET60T.
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Task 3: What if some adjacent sides are not perpendicular...?

QFWOL 3: 9(HHHDHHS LISHHMBIHET QFMIGSHSHMSH @)6V6M6VELIGTMITE...?
Figure 4 shows some non-rectilinear polygons. Find the area of the given figures.

GBIGCHTLMHM LIGVGSTE00TRIFHET FlevauMenmLl LIL LD 4-6V [BiIG6T LIMT&H&56VITLD.
QEMTHSSLILL (66T aulqaumIgerfleor LFLILIeTen6UE &600T8 5 (hmhlS6T.

0 T ) O )
Figure 4
UL LD 4

Task 4: Focusing on rectangles

QFWIEV 4: QIF6UEUSEIGHEMEITE 86160 LIGLITLD
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.
3) At least one of the rectangles should be tilted.

4) Measure and write the area and the perimeter of the
rectangles which are not tilted. Discuss how you got your
answers.

Leterflles SLLE Sl ®baE  QFeleuEmEemer Figure 5 Tilted rectangle

U HE (HBISET. LedTauU(BLD TS SI5Hamen HEL0 5 FLG) QFeialIs0

Blemerellev Q& METEHMIS6T:

1) Q\&F6U6US M6 6T (LPEDIGOTES 61T &L LSS0 Li6iTerfla@erm(h)
QUITHHSHBeu6voT(HLO.

2) QF6UAUSMIGHET GleU6UGCEI M I6IT6)TH60)6TE 61&M600T LY. (HI>8GeuUevoT(hLD.

3) 6RE0TMITEUSI FITUIEY QF6UAISHLOTS @) ([HEFHEeU600T(HILD.

4) Frmalleveum QF6eUaIGMmIGETleT LITLILIOTE| WMmMID SHmeTenel 3ieThS
GMSS MeUUMBISET. 2 MG LISeVE6m6T 6TeleUT M QLIMMTSH6T 6T60TLIS!
SMSH S5 VBN TUIM(H\HIFET.

The vertices of the rectangles should be grid points!
QFeU6UGMHIF6T 60T (LNEETEH6T &L L|6Terflas@
QUTHHSHCeUetoT(HLD!
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Task 5 : Perimeter same, but rectangles different

Q&F W6V 5: G SrMMeTemaUS Gl MeooTL GlaU6lGel M Q& 6165 MHISH 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?

SN 6TE QFLIEV 1

1) o misefler Uedtefles &ULg smefly QeusuGaum  G&F6I6ISMIGEm6T
UM HH (HBIFGET. SMETEHS QUL AIMBIGETIET SFMHMETRD 16 HEVESGEETTSH
@\(H&B 8 Geuevor(hLD.
(6TeUAUAITEY (LOLYUL|GLOIT, 2{6U6UETE)| QF6UAISHISEN6T 6U6M T HEH (N HISET).

2) 2 MG QFAISHIGEHSHGL gMMLUL LI16Tel@mID L L 6U6m600TemL
BT (GBIss6T.

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

4) 2 RIGETET  [HeooTLITHETIT L L 6U6m6IOTEEHLET 2 MiSEHe0LUIENS
RUILN(\BIG6T.

5) o _MHIGH6IT |L_L_alemeuoTilev FSITGLOSILD @)L LDQOLIMMIETETSST?
RMHFSTEHMSHTF CFIAEHLOMEE|D HHFHE GG TETETEVTLOM?

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

GO QFUEHEESTHOT e T-GMMETe]"  6TedTLSE  S60T  Srmhmerailev

LITSWMEGLD.

Perimeter is 16 units

G MHM6ETE] 16 V&G SH6IT

Rectangle Length Breadth Semi-perimeter Area
Q&FeIaSSLD BerLd GV | YMT-SMHMeTe LIFLILIeTe)

iv

\Y

Vi

Vii

viii
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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?

SIeM600TE QFUI6 2

1) o misefledr Ueatefles &LLgES SHmefley QeuslGalm  GQ&F6UaIEHhIGEm6T
QUTHH(DBIGET. eMETHS! GUIEUMBISETIET SGMHMETED 18 VG S6TTS
@\(H&H5 Ceuevor(hLD.
(6TEURETEY (ALY WBLOIT, 6666 GIF6UAISBIGEMNET 6Uen T HH(HHISET).

2) 2 MIGETET QF6ISMIGERHGL ghmeuTm LN16Teal(Bl L L 6Uen6toTenL
BITUILN D\ BIGs6T.

3) ab&F QFalausd WsUGUlu UFLiueaTemneald G&meoor(heTendl? 6TheHe
QFaIaISELD LGS GHMMIBS LITLILIGTEN6UE Gl&MeooT(h6Tems)?

4) o miGeTler  BeooTUTSeNeT L L 6UEm6EIoTEEHL 6T 2 MBS EHL LIS
@LUILN(D\HBIG6T.

5) ©_MHIGH6T 3L LeUemenoTUilev F&ITALSID @)L DGOLIMMIETETST?

Perimeter is 18 units
GrMHM6ITE) 18 V& SH6IT

Rectangle Length Breadth Semi-perimeter Area
Q&F6ISLD BerrLd 3|&H6VLD M-S Hmere| | LFLILIeTe

[

i

iii

iv

v

Vi

Vii

viii

iX
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Perimeter is ____ units
FOMETe] __ VG &H6T
Rectangle Length Breadth Semi-perimeter Area
Q&6IaISLD Berid &G | er-ammerey | UpLiLeTey

Vi

vii

viii

The vertices of the rectangles should be grid points!
QF 6B HIFEITlE0T (LNEMEOTEHET SL_L LI L|6TerflesG
QUTHHSHCeUeo0T(HILD!

Task 6: Now..some same area rectangles

QEFW6L 6: BT LIFLILIeTemeUd: Q85 TevoTL F16v G\ &F6)6 5 MhI 6T

Sub task 1

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

2) Fill the given table.

3) Did you get a square?

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

SI60)600TEF GI&FLLIGD 1

1) 36 FHT VGEHET LITLILETeN6UH Q&Moo QeuelGalm Q&F6U6ISMIHE06T
UM HH (HBIGET.  (6TeUeUeTe)] (LPIQUWGLOM, 6UEUATE| GIF6IAISHRISHEN6IT
U T HH (D BIG6T).

2) S6TeT 3L Lalemenorem BIFLILN(HBISET.

3) FHITD HOLSSHEMT?

4) o migserfleor Bevor LI &serfleor 9| L_6UE600TE 6T Fleveum ) sxiL_eor

2 MIGEHOL LIS L ILN(HMRISET.
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_I-\rea is 36 square units .
Upuuermey 36 FSIT 3eV&S 6T
Rectangle Length Breadth Semi-perimeter Area
Q&F6I6&SLD BerLd I|HVID | eT-FHMmeTe| | UFLILeTe)

i
i
iii
iv
Y
Vi
Vi
viii
iX
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?
4) Compare your table with the tables filled by some of your friends.

SIeM600TF QFWIEV 2

1)

2)
3)

4)

17 FSIT VGEHET LUTLILIETeN6UES G&HMeooTL. QeuelGeum QF6U6UEMHIFH66T
UM HH (NBIGET.  (6TeUeUeTa]  (PIQUGCLOT  EUI6TE| GIF6UAISHISHEN6T
QU T HH (N BIG6T).

G LD6TET 9L Leuemevoren BITLILN(HBISs6T.

PhIgGeT auempIbhs QIQaImIGETly (NWSIOLTSHSH GCF6UISMHIGET (congruent
rectangles) GSILD @) (HETGTMGHT?

o Mg erleor HeooT LIT8s6rfl6or I|L_L_6U6DI600T 61T Flevaumnl sl _eor
9 HIGEHLLMS @LILIN(HMHIGET.
Area is 17 square units
LJULeTe| 17 FSIT V& S&H6T
Rectangle Length Breadth Semi-perimeter Area

QFeU6USLD Berrid G | Sep-Ghmere] | UFLILeTe

[

i

iii

iv

v
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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.

SID6TOTEF QFLLIE 3

1) 24 F&T VGSSH6T LTLILIATEN6US Q&Moo QeuelGauml GlF6I6&HHISHm6T
QUMIHH (NBIGET.  (6TeUeUeme)] (LPIQWGCLOT, 6UEUETE| GIF6UIGHRISEN6IT
QUM HS (N BISH6T).

2) BWETT 3L Lauemevorem BITLILI(HBIGET.

3) PAIGET  aUIbBS  QUQAIBIGETID  FIaIFD  QF6UISHBIGET  gSin
@) (HE>5)60T M 6OTEUIT?

4) o migerfledr HevoT LIT8s6erfl6or I L_6U6DI600T 61T Fleveumn)leoL_eor
o MIGEHOL LIS L ILIN(HMRISET.

The vertices of the rectangles should be grid points!
QF6USHIFEITlET (LNEMETSHET SL_LLI L6TerfleG
QUITHIHSHBeUevoT(hILD!

G

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

QFWY 7: HSHSHMTH, CF UFLILI6TE&HET DMHMILD & MMET6|&HeM6TsH
Q &IT600TL. G F6U6USMIS6T.

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 QVGSH6T &MMETE| LOMMID 12 VG&H6T LTLILIeTeN6US Q&MeooT @)@
QaueuBaum QFCIAIGMIGEN6T 2 MIGHETTED 6UeMTU  (LPIGU|LDT?  6T&HHE060T
AELOMeT  QF6UAISMIGETL] QUMMTSHET? 2 MISEHeL Ul  [HE00TLITE6r 60T
QFEUAUEHMBIGEHL 6T @LUILIN(HMRISET. 3606 6260T MIGLIMTEV @) ([HT5560TME0TEUIT?

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?

@y QEUEICAIMTSH @ HHPEOTMST? QD 6TOTMITEY, 2 MHIGHEHenL L
ARFWT  WHMID  HEooTLUISEHLET 2 mIsGefledr LSlemeul! LIS (HHIGET.
SleleUTm @@LILS FMHSHWLAI6V6m6VE UIEIT DIV, 6760T 6T60T M1 T\ [HGH U MBISH6T.
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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) ([H QFUSHEESHT HETD LMMILD SHEVD @UIEV 6T600T&HTTE: @) (HEELD
UL &SPV, IDMMID 3185607 LITLILIATE] @ 6Menm 6T600T600T T8 @) ([HIHS5T6V,
IFQFIAISHETT eMT-GMHMETenals Emmerallel LUMS) Gmlss Hhlsser
6T60T60T GIFMELEV(LOLY.UL|LD?

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) () QFAISHSFH 6T HeTlD LMMID HHEVD @UIED 6Ter0TSeTTS: @) (HSELD
UL FEH60, LOMHMID AHOT eMT-LUTLILETE| 6@F MMM  6T600Te00T T8
@ HHSHMTEY, AFQFIAISESHT LTLIL6Tem6UES GG BhIG6T  eTedTeor
Q&FMELEL(LOLY ULLD?

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

3) Leimerfles &L L &SH6v auemnTLILL_(H6Ter (L& GasMeuT bl 6H & @ &8 S WLILTEoT
LITLILIOTE &6 6TeoTQeotedreor? SemTWledT  LOLBIGSHET  eM6eTSHenSU|LD
QUMY BSST?

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)
QUMMmBES Geuetor(Hd) FISFHIWILDMET  LUFLILIGTESH6T  6T6TQ\60T60T60T?
(@ 6UMHMI6T LISEMIGET (LN(LDETEO0TEETITE G)6VEVITLOMILN @) (HEE6VITLD)
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5) What are the possible areas of tilted rectangles (rectangles with vertices on the grid)?
(Hint: Look at tilted squares first).

5) FMU6] QF6UaIsBISE6TlL (SeummleT (WemeTser &L L LI LeTetlaCerm(h
QUMBIBHS Ceuetor(hLD) FMESHUILDMEGLD LITLILIGT6 86T 6T60T G\ 60T60T60T?

(GOILIL: &mule] Fgipmissefliev LeorLimmlul (emmenUIL] LIMTIBHBIS6T).
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