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LU 8.9 Exploring a square grid through rectangles

AlbcIaNles A

Introduction

M

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 TepToT 30T ST JIARET 3dheiia &=he 3T YR 3dhal Bles! . TGN hdrd
gA%es AT IRFAT JiegTe dde By 3rqal, Jrar faaR 1 Bl ST M2 B17? STegl MMPpard ATho
qTe< el DI Bl ? IRETT ared &1 ! 81 ? SR IR BT STt IR &TthoTd b1 B 2

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.

JY, IS &FAHes 30T IR TTTT T ST HEeT YT INEUMR SMEIT. T, T BRA]T SMIARTAR
Ueh HEITA! 3T 3MT2 - 3MIUT 3 MY UIBUIR AT S lhe -BRIGTAR (377! 137 M1 1§ Y8T) Dl
U, B, FUSTT AT T HIIR (RRIAY) & Al fdg aros urfgord.

Figure 1a 3]7?)_«#737

Figure 1b: Rectangle drawn on square grid
3Tt 19 : FlbT BRIGTAR PGS ST

Materials required
HARITS! FTTUMR AT :

Grid papers (each student will require three to four square grid papers), pencil

dIhe BTG (YA fAemeaies! ARy A o IR dihe -hre SR ), URIs

Look at the grid paper you have.
JHUTD S HH S Al tI\ICbC-CbI‘IC{ e el.

Let us call the length of the line segment AB (shown in figure 2a) as one unit of length
AT, NUIRES AB Tl BidT 1 Gebeh T2, 1A AT (37Thcl] 2 37 9 SRIGATIATI ).

Now, considering the above length as one unit, what can you say about the area of the shape in
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figure 2b? Why do you think so? Discuss with your friends.
3T, NURES AB Il Bidl Udh Uehdh HIMIT 377ghcl] 2 § AElle JATHIRTI & he el e, o ARM? 31

BT &1 dIe, e e AT i DI

-

Figure 2b 377?7_\#2 g

Task 1: Any more unit areas...?

Helt 1: T Theh §ABRT IS[H MBR...7

Draw a few more (at least two) figures such that their areas are also one square unit.
MU fHHT S1H STTHT 3121 HIST, ST &FHe 1 ART Uhdh A,

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

Pelt 2: STRT FITAT G1o] THABTAT B SIS TR...

The polygons drawn in figure 3 are called rectilinear polygons.

3T 3 AR BTG TZYSITDH T RSN TSIl T VI,

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

SET =1, AT 3MMPpgid Fd BRI 2 A= fdgar 3oy urfaoid.

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

BN YOIl o1 N3N Ueh IgqIIpal 3, FoTa DI UhaR 90° fdhar 270° SdTe. Y& TR
TEYCIHI BIET IATBR TRITse) AT

Draw five such figures and find their areas and perimeters.
12T TN UTe JAThedT DIGT AT T & THd TREFAT Bl

Figure 3 3]7?7?[’) 3
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Task 3: What if some adjacent sides are NOT perpendicular...?
Helt 3: TR ST FIel 919 H9 TS aR...2

Figure 4 shows some polygons. Find the area of the given figures.
3Tpctl 4 FEY BT] TgYSIThil TS, T ATH AT &ABo BIST.

\

(1) (2) (3) 4
Figure 4 377?)7#4

Task 4: Focusing on rectangles...?
Helt 4: TST AT IIE AT .2

Draw five rectangles on the grid paper. Keep in mind the
following:

dIhe -BITGTIR UTd AT BIGl. & HRAT Joies bl el
GIR

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

ST BRI & Aad fig sres wfor.
2. The rectangles should be of different sizes.
ST I TeodT HIYTH A ) qll%vicl.

3. At least one of the rectangles should be tilted.
[EZIEREIRNECIDRANREINCI RIS RS SIS Figure 5: Tilted rectangle 31l 5: [IvaT ST

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

fOR% 3T I, SR AT &Be M1 gRENAT AT &1fYT fosgr. TRTar ST H2N HITe, IaEs

EEICNE
Qﬂﬂﬁﬁlﬁﬁ{%ﬁﬁﬁ%ﬁ{mmﬁﬁﬁl@ﬂﬁ1w)

Task 5: Perimeter same, but rectangles different...?
Helt 5: TRERN TAE, 901 3T IS .2

Sub task 1

Il 1

Draw different rectangles on your square grid, all of which have a perimeter of 16 units. (Draw
as many as you can.)
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qaA Aldhe-HRGTIR 3 AT 3T BT, STl IR 16 Thd 3 (T3t A G ESCL
AT BI3T).

Complete the table given below based on your rectangles.

AT ST AR MR Y fesedT el 4.

Which rectangle has the largest area? Which rectangle has the smallest area?

PHIOTRT AT & Adidd ST 31T ? HIOTRT AT &AH e Adid HHI M ?

Compare your table with those of your friends.

oA dadTeiles Aifecil o3 gax el daxdciles A3l BRI,

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

I TIRATTAR AT YETET DR T8 b1 ? R BT A A< DI ?

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

e : T "SruRfA B <t uRfFc =T ardf s,

Perimeter is 16 units
qRIR 16 Thd
Rectangle Length Breadth Semi-perimeter Area
T ZIEl S SBRINEGI gTHSD
I
Il
1]
v
Vv
VI
Vi
Table 1 AT 1
Sub task 2

STl 2

1.

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

gHdl C{\ICbC-CbI‘IC{ICH SREI TS JHATId dlal, ST IR 18 Uchh ) (g‘-ﬁl@l AR Sld‘\loﬁ ddo
3T Pre).

Complete the table given below based on your rectangles.

AT ST AT TR AR Y& feesT el -1,

Which rectangle has the largest area? Which rectangle has the smallest area?

BT AT &P od Fdid ST 31T ? DBIUT AT & Hdid hHT 37 2

Compare your table with the tables drawn by your friends.
oA dadTciles Hifec SATOT gaRid! ATl i Jesl BN,
Did you get a square in your table?

JHAT TFATTAR ATd YEI] TR T8 BT7?
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Perimeter is 18 units
gRfAC 18 Thds
Rectangle Length Breadth Semi-perimeter Area
SR ZIEIl Rl SERINEG PR

I

Il

1]

v

Vv
VI
Vil

Table 2 hr 2

The vertices of the rectangles should be grid points!

AT BRIAY ? SiedE g srre mifgia! (et 1 9rs)

Task 6: Now, some same area rectangles ...?

il 6: AT, HIET T SAH DA ...2

Sub task 1

Sugl 1

1. Draw different rectangles which have an area of 36 square units. (Draw as many as you can.)
gH=l 'C{\qud'qvl‘ICiICN SR# dIdiToe0 SR dlel, Td dFhos 36 TINY Uchh I ) (Q*SIC*)I AR SICI‘\Ioé
d9Q AT DIaT).

5. Fill the given table.
feoyedT daaTd I #:T.

6. Did you get a square?
JETAT THTaT AIRY HosTesT 1?2

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

AT daTcies Hifecl AT SaRT= ATl Ireard ol B,

Area is 36 square units
SFHS 36 AR Uhd
Rectangle Length Breadth Semi-perimeter Perimeter
SRR el Sl SLRINEG BINEG]

I

Il

1]

v

\Y

VI
Vi

Table 3 73
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Sub task 2

Sugit 2

1. Draw different rectangles which have an area of 17 square units. (Draw as many as you can.)
AT dlbe -BITaTIR 3 dIATes AT BIeT, AT &ABo 17 YR T IIe3 (JRTAT A Blclles
dde AT PTIa).

2. Fill the given table.
faoyedT daard HTfgd M .

3. Did you get any square?
J=TA1 TR ARy H@IST B1?

4. Compare your table with the tables filled by some of your friends.
T daTees ATfed AT auTiclies gaxie Al ATeTd o1 1.

Area is 17 square units
gAH 17 AT Thd
Rectangle Length Breadth Semi-perimeter Perimeter
3 IE]l L&l S BINER] BINEGIl

I

Il

1]

\Y

\Y

\
Vi

Table 4 THr 4
Sub task 3

ERFTIK

1. Draw different rectangles having an area of 24 square units. (Draw as many as you can.)
&dth o 24 tI\N‘H Udhdh T ce)ed dITdTTed 3MId hlcl (g‘-SIcél AR Sld‘\lo’) dde 3ATId Cblcél).

2. Make a table like the one above.
IR fETIHTOT U a1 g1,

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

TRl PISHT YA T3] DIV AT Yeh=ay T [T bl ?

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

SEEIIRERINIC R EN I CEICRIN NN K ERIENCNEN

Area is 24 square units
B 24 AR ThHd
Rectangle Length Breadth Semi-perimeter Perimeter
SIDK| it Sal SEPRINER] BINERI]

I
Il
1]
v
\Y
VI
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vil | | | |

Table 5 d<KIT 5

Task 7: Next, rectangles with equal areas and equal perimeters...?
il 7: ST, THAH &AHS 0T T IR ST IM...2

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

I 3 QI I8 AT BIel Bl Sl YR 14 Udhds AT &1hes 12 AR Yebep MM 2 el fobell
TS AT BTG5 ? Tl BIe3ed] I JAT SARI BIS3edT AN BRI, T I FIR 3T
P17

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?

TETHT Ao I H@Tes BI1? AT IR BT AT, T IR SAR(AT AMOT RBNeAmi=T M. 317 31y
TET, 3T RIS aIcedTd, ‘BT ATel 3T faaR &1

Task 8: More with the grid...!

it 8: ABHE IR AU B, |

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 a1, IR Bleayed] 4 AThedid Hd RRIFNG & dlbe -fdgar 3o Uifgoid. dlde-HrTara ariR
DR AT YSTes Yl S 2.

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 JMIATT STt {MoT BT T AARTh IAT NI, ST AT &5 &) faus IR ses, a) &1
e JuR AR ! BT i ?

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 ST Siet o1 Bt T a1 T A, o1 < refaRfA &) fauy Jw=a7 s ey, ax &1

AT EABRITHG] T DI HMeS ?

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

AIdheC-BRIGTER BT HDIVE &b HRI-BRI Ay ABA ? AT Jearedl qd uc! Fasre

SIESECal
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4. What are the possible areas of grid squares (squares with vertices on the grid)? (These may not
have integer sides!)

b -PBITETER BIGsed] ARA BADBe DY 3G 2Abhd ? (ARAM! I15] Qulich HAT AT, Y T8 1)

5. What are the possible areas of tilted rectangles (rectangles with vertices on the grid)? (Hint:
Look at the tilted squares first).

T BIecsedT IR ST &3thed B 317 Aehela ? (S19: AN Br@cies ok AR UBT).
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