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Exploring a square grid through rectangles

Alhc iRl A

Introduction

MNdq

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?

JeeT FrepIur 37107 SR ARIRET 3l &Ahes AT URMAT el Blee! AU, YR TP &Thd
3for aRfAH IiegTe e BTy 3rAdl, ATa faaR Jrel Bel Besl 31T 172 ST ATdhedd Ah dled d@] B
B ? IR ared @1 41 814 ? SR IR 41 STl R &% &1 8k ?

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 square grid such that the
corners (vertices) of the rectangles are grid points.

Y, JATIAT &A% AT TR TFeard AT Hae A INYVIR MBI, ATH, & DA JIITIAR Teh
HETATd! 3T 3ATE - 3MIUT I AT YIEUIR JATEI S dlhe-DIarar (8T 377gpd] 137 M0 1§) Bladl I3
3BT, FEUToTg AT I BN (RBRIFY) T leci fdg 3rdes aifgor.

o o
Figure 1a:Square grid and dot on grid Figure 1b: Rectangle drawn on square grid
3Tl 137 : Fldbe BTG 30T Flh I 3Tl 1§ : FIbT BITGIAN BHIGHHT AT

Materials required
FATS! AR AT
Grid papers (each student will require three to four square grid papers), pencils

dlbe-BRTe (T [Aeegies] QIR (i d IR dldhe-BHe SNkie), UF=Te!

Look at the grid paper you have.
JIRATHS RIS AT ldhe -BIG e TTal.
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Let us call the length of the line segment AB (shown in figure 2a) as one unit of length

TAT, NS AB Il ST 1 Geheh 3ATe, 31 A1 AT (377hcl] 2 37 AL SRATACATIHATN).

A B

H
Figure 2a Figure 2b
3] ?(_‘H 231 3.]737?‘? 2q

Now, considering the above length as one unit, what can you say about the area of the shape in figure 2b? Why
do you think so? Discuss with your friends.

3ITAT, NURES AB &l SIdl 1 Tebeh AIFTSIT 3Tghct] 2 § Al DRI &IAhes fbell A, o A2 31 JFBTS3] Bl
qred ? Y es AT ATIHI Feil Dl

Task 1: Any more unit areas...?

it 1: 1 Theh SFABSTA IS MHR...2

Draw a few more (at least two) figures such that their areas are also one square unit.

SNV fHAT 19 JATH T 37T BIST, ST AAHS 1 AR Ydhdh .

Task 2: When all adjacent sides are perpendicular..?
el 2: ST HITAT A15] THHBTT B IRAAIS aIX...?

The polygons drawn in figure 3 are called rectilinear polygons.
3Tepell 3 ALY DTG or ol TGYSITh T FRORYII TgYSIThil” TSI

Draw five such figures and find their areas and perimeters.
SIRIT UDRTYT YT 3T T hleT 3 0T T & ed ad URTH! Blel.

Remember that all the vertices of these figures should be on the grid points.

eI 1, T AT e BRI & gl = fagar e’ qifgord.

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

ARG YS! B 3N U IgYolipal 3, FTd DI Tdbar 90° fhar 270° A, Y& W@
IgYSITdhiId DIal DR SEdesos e

Figure 3

5 3
Task 3: What if some adjacent sides are NOT perpendicular...?
il 3: SR FITAN B! I15] &d TAUNS TAX....2

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

Tl 4 HEY BTE] TSIl e, T AHeATd &THD BIeT.

(1) (2) (3) (4)

AMefl 4
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Task 4: Focusing on rectangles...?
Hell 4: TAT A IIE AT .2

Draw five rectangles on the grid paper. Keep in mind the following:
Alhe -BITGTIR YT AT BT, & DRI JAAT oI5 qTdT el Sal:

1. The vertices of the rectangles should be grid points.

3T BRI & At fdg 3rdes urfgoid.

2. The rectangles should be of different sizes.
AT I TeodT HIYTH 3T ) l'III%\!M.

3. At least one of the rectangles should be tilted.
fhHT Teb TR 3IRI KIR&T (PF ) ST ifgot.

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

R 3T aTesdT, $aR ST &=t 3MToT R A/ 311 forgT. JRTeaT ST w2l T, daes
T B,

Figure 5: Tilted rectangle
3 5: faxaT 3

The vertices of the rectangles should be grid points!
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Task 5: Perimeter same but rectangles different...?

it 5: IR THH o7 3R A5 .2

Sub task 1

UGl 1

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

gHI tl\IC’DC',‘C’DI‘ICiICN 3@ I AT hlal, \ﬂ»litlhl U Q ﬁﬁ_‘i 16 Udhd IAHA (g*‘élc"ﬁl AR SICI(\IO') dde JATId
1)

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

JA=T ST HfeciaR JAMETRT Y& fSerest TerdT 4.

3. Which rectangle has the largest area? Which rectangle has the smallest area?
OIUTT ATIATT &Ah oo S CIRRVIRS 311%? BIUTT ATIJT EAh b qard Byl GTI%?

4. Compare your table with those of your friends.
T JaTciTes ATfeiiEl Jo3T SRl dacdleies ATfgdiall Bl

5. Did you get a square in your table? Is a square also a rectangle?
AT TERATIIR T QETET R 318 D17 FIRH BT AT A 1?2

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

e : ATt “3refaRfF” € e uRfAci=ar areff 3.

Perimeter is 16 units
TR 16 Teheh

Rectangle Length Breadth Semi-perimeter Area
<IRS| IEIl sl SEEINER] FAHD
[
ii
iii
iv
v
Vi
vii

Table 1

dodr1
Sub task 2

Ui 2
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1. Draw different rectangles on your square grid, all of which have a perimeter of 18 units. (Draw as many as
you can.)

AT dldhe -BRTRTER A I8 I BleT, STl TR 18 T 3RIH (JFRTAT A BIKITEH e AT
PTaT).

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

Jee AT AR 3eTRd e faes de w11

3. Which rectangle has the largest area? Which rectangle has the smallest area?
DIUTT ATIATT & A ch b qdid ST STI%? DITT ATIITH E A b qard HHl ST%?

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

AT dacdIeies HTfgdt JTIOT STl Hifec Jreard o3l bl

5. Did you get a square in your table?

JHIT AGATTHR AT YEIQT IR 3T BI1?

Perimeter is 18 units
BINECIREREES

Rectangle Length Breadth Semi-perimeter Area
SIDG] SIEll Sl SERINE I HABD
i
i
i
iv
v
Vi
vii

Table 2

dKIT 2

The vertices of the rectangles should be grid points!

3T BRIfAY ® died= fag srics arfesid ! (smast 1 918T)
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Task 6: Now, some same area rectangles ...?

el 6: ST, B! TAH BB IRA...2

Sub task 1
z 1

1. Draw different rectangles which have an area of 36 square units. (Draw as many as you can.)
gHI t{\ICbci-dr>I‘IC{Iq‘< SR# dITdTed 3T Dhlal, ST &Fh S 36 TJ\IW-I Uhd IAHA (g*ﬁlcﬁl AR E'wlclnlc*b ddo
3T PIaT).

2. Fill the given table.
fSoyedT daaTd ATfacl ¥R,

3. Did you get a square?
11 TEral dRY Tl o172

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

oA dacdIeies HTfgdt JTIOT ST Hifec Jieard Jes-1 bl

Perimeter is 36 units
TR 36 Theh

Rectangle Length Breadth Semi-perimeter Area
SR IEIl sl SEEINER) aAHD
[
ii
iii
iv
v
Vi
Vi

Table 3

AdKIT 3
Sub task 2

Z 2
1. Draw different rectangles which have an area of 17 square units. (Draw as many as you can.)

gHT dlidhc-PhHIGTdX I TS I dlcl, I d9AhS 17 'Cl\N‘{'I Uchdh I (g*ﬁloél AR 5](1(\]05 ddo
ST BTaT).

2. Fill the given table.
ey e TaaTd ATl 9RT.

3. Did you get any square?

JFETA YETa] ARY HBTAT B17?

4. Compare your table with the tables filled by some of your friends.
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oA dacdTeiTes ATfgdt JMIOT SR Hifee Jreard o3l bl

Perimeter is 17 units

IR 17 Thh

Rectangle Length Breadth Semi-perimeter Area

I SICI] B refuRfch AAHD

Vi

Vii

Table 4
dair 4
Sub task 3
UG 3
1. Draw different rectangles having an area of 24 square units. (Draw as many as you can.)
&Athd 24 IR U ) el di[dioo AT blcl ({J,*Slcél AR BIATS A STPII?TEFIET)

2. Make a table like the one above.

IR SATIHTO U Tl 4.

3. Do you see any congruent rectangles among the rectangles you have drawn?

T BTG es T AT JFBTAT DIV AR Yeh=ay T [GaITd T2

4. Compare your table with tables filled by some of your friends.

SIS E RN R RN ICT RIS NI ERICNENC N

Perimeter is 24 units

gRfAc 24 T
Rectangle Length Breadth Semi-perimeter Area
SIDK| SIEIl S SEEINER) FAHS
i
i
i
iv
v
Vi
vii

Table 5
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AdHKIT 5

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

el 7: AT, AATH 8BS ST T GRFRT 3reres 3Ra...2

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?

JRE! 3T I T AT BIa] DI STal GRIAT 14 e SATOT &3 12 TR Uehd 318 ? e fobell dTdires
3T PIGes ? TRe! DTGyl I JoaTl Saki+11 DIGered ST BRI, T ST AR el Bl 2

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?

JRTAT I I BT 172 AT IR B SR, T IR AR AT FBTeqesi= |, 37 7Ry 181, 317
JreTasT dieedrd, "&bl T8l 3T foaR &,

Task 8: More with the grid...!
il 8: ABSIEaRIER MUTE BrEY.. |

Remember that all the vertices of all the figures that you draw should be grid points. Use the grid paper, explore
and find answers to the following:

S od1, IR Bleayedl W4 A d RRIFNG & dlbe-figar e qiievid. dhe-hrardl gIuR HR]
3ATIOT gies Tl SN 3MelT.

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)?

SR 3T STl A7 BT AT AGHTD GRAT IS, AT I 9% o faus I=a1 3ss, ax ol
STt SFUR AT T BT FiTTes ?

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?

SR AT SidT M1 Bt AT AR Te=T I¥Aclies, 3MOT T SrefuRFAT 8 favy Wy o s, axk &1
ST B RIS I BTY AN ?

3. What are the different possible areas of triangles drawn on the grid? Are all the multiples of half achieved?
HIh-BIIETIR BIGIT (DI &ABe DI~ Y A ? AT JLATT AT U] fHsTeT
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3Med HI1?

4. What are the possible areas of grid squares (squares with vertices on the grid)? (These may not have integer
sides!)
b -BRIGTIR BTG5l AIRA SABe BT Y 3Dl ? (AR qT5] YUITeh HT A, 317 ATl

5. What are the possible areas of tilted rectangles (rectangles with vertices on the grid)? (Hint: Look at tilted
squares first).
TR BIesed AR AT & Ahos DT Y B ? (S1U: M Blacres [Rep IRH UTST).
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