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Introduction
N

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?
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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.

A, HIART &1T%hes 0T IRTAT ATATT 3T HeEr 90T AYUIR G, A, § AT HTAHAR Teh
HETdTHT 37C 3TE - 3907 31 31T GEUIR MGl Sf Tiehe-haaraR (UTeT 3ehcll 1 37 3107 1) HlGal I3 Aehellel.
FEUTST AT 3T A (RIfSg) & AR foig 3rarel arfgerd.

o P
Figure 1a:Square grid and dot on grid Figure 1b: Rectangle drawn on square grid
3Tl 1 31 wliepe g 31TOT dtendre foig 3Rl 1 & Tehe HIETETR HlGelell 3T

Materials required

FATHTS ATIR Afee:
Grid papers (each student will require three to four square grid papers), pencils

-G (e faATLITT ATIRUTOT AT d IR Ah-HIaTG dreTclier), Afedel

Look at the grid paper you have.
JHTATHS Il diehe-hNG Hie gl

Let us call the length of the line segment AB (shown in figure 2a) as one unit of length

Tll, TGS AB Y ofiell 1 Teheh 31TE, 318 AL AT (3HTehell 2 3 ALY S TAITHATON).
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H
Figure 2a Figure 2b
JATeRr 237 3 29

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.

37T, YNES AB Y ATl 1 Ueheh HTToAT 3MTohcll 2 AT PRI &t fohell 3r8el, T HIM? 31 JFgTeT Hr
qTEd? Ardegel JHEAT JTUTIHT <l .

Task 1: Any more unit areas...?
Fell 1: 1 U &ITBB HoleT HTFHK....2
Draw a few more (at least two) figures such that their areas are also one square unit.

TOTEY ThAT GleT 3TTehcdT 37RIT HleT, SATY &1thes 1 TRE Teheh 3.

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

Fell 2: SISET FAANAAT QTS THABIAT o A TX...?

The polygons drawn in figure 3 are called rectilinear polygons.
el 3 ALY FHGeledl qggm@d‘im TIBET qgagmlclgcﬁ FguTdId.

Draw five such figures and find their areas and perimeters.

37T JehRTAT YT 3TehcdT el 0T AT &17thas odrd IRTAT rar.

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

STETT €T, AT 3ehcdia §d RIS @ dieérear fager 3rael urigaid.

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

WA SEHAHAN & RN TF Fgefeiicpell I, T Al Thax 90° fhar 270° @d. I¢ WA

CC-BY-SA 4.0 license, HBCSE. May 2022 2



Vigyan Pratibha Learning Unit

Exploring a square grid through rectangles

Figure 3

el 3
Task 3: What if some adjacent sides are NOT perpendicular...?
Fell 3: ST AIAAT FTET 15 o WA .2
Figure 4 shows some polygons. Find the area of the given figures.

3Tpell 4 HEY HIET TEIHAHAT TR, T HTpedTd &TTHS FHIaT.

(1) (2) (3)

Figure 4
am—ﬁc 4

Task 4: Focusing on rectangles...?

Fell 4: AT TS 9TE AT .2

Draw five rectangles on the grid paper. Keep in mind the following:
THlehe-hrTeTaR U 3 Hel. § U IHATAT ST STelY el Sar:

1. The vertices of the rectangles should be grid points.
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Iadre ARG & =ienérr foig 3rdel arfgard.
2. The rectangles should be of different sizes.

3 39T39TeAT ATIT 31l Tifgaid.

3. At least one of the rectangles should be tilted.

TP T Iy 3 faTehT (Fhelold) 319 UTfga.

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

TORRT 3T FaTe5TT, ST AT &7Thes 0T ARTACH #Hem 31for forgr. Jrgrer 3ok el Aerel, Ardege Tt
.

Figure 5: Tilted rectangle
3! 5: TRt 3mareT

The vertices of the rectangles should be grid points!

ImaaTe BRIfdg 2 e fag sryes arfesid ! (smaedt 1 918T)
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Task 5: Perimeter same but rectangles different...?

Felt 5: IRFA TATT q0T AT TS .2

Sub task 1
39t 1

1.

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

SEE] dlere-pRTETaY 3 9T AT Hlel, AT IRTAT 16 Taheh 370 (TFRTeIT AFY Blcilel cdde I
<hlaT).

Complete the table given below based on your rectangles.
AT AT ATfRaR TR & & oTell derdl $1T.
Which rectangle has the largest area? Which rectangle has the smallest area?

PIUTT HTAAT &TT%cS TaTd STEd 3112 ? UTT JTIA 813 HdTd AT 3R ?

Compare your table with those of your friends.

qHTAT TAFATCH ATRAT JoIeAT SARTAT cTeFcATclTel ARGl .
Did you get a square in your table? Is a square also a rectangle?
THATHT TFAFTAR I TEIET “aRA’ 3118 1?7 TRE &7 3T 31Tl hr?

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

e 3madardr “3rIaRfAS” & carear aRfAdar 3neff 3.

Perimeter is 16 units
aRTAH 16 Teheh

Rectangle Length Breadth Semi-perimeter Area
T CICH) &ar HIRFAT S ERTe
i
i
i
iv
v
Vi
Vi

Table 1

e 1
Sub task 2
39t 2

1.

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

qAAT dihe-hrTeTaR 3 A3 I Hiel, ST IRTAN 18 Teheh I8l (JFETeT AFT Blcllel ddde I
Ial).
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2. Complete the table given below based on your rectangles.

AT AT ATiga’ 3MenRd Je feier derar an.

3. Which rectangle has the largest area? Which rectangle has the smallest area?
PIUTIT TIAT &Thes HdTd SITET 3TR7? HIUTT AT &79%hed FaTd T 37

4. Compare your table with the tables drawn by your friends.
AT dsFcdTcitel Afgr 3oy ST ATfedY I=ara GECIER
5. Did you get a square in your table?
AT TFATTER Tl TEIET TRE 31T¢ hi?

Perimeter is 18 units

GRTAT 18 Teheh

Rectangle Length Breadth Semi-perimeter Area
3mad CICH] & JIRfA e
[
ii
iii
iv
v
Vi
vii

Table 2

e 2

The vertices of the rectangles should be grid points!

3T BRIfg § died = fag sricy arfeeid ! (3mase 1 918T)
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Task 6: Now, some same area rectangles ...?

Fell 6: AT, FIE HTT A ABBSI IHTA....?

Sub task 1

39t 1

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

Al Glere-pRIETaY 3 AN AT FIl, AT &P 36 IR Tehar 30T (TFETel T Blcllel dae

2. Fill the given table.
feoleaT deFcard ATfgdr 1.

3. Did you get a square?
JFETell TETeT TR fAesTeT hr?

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

AT cTeFcTeitel HTfECH 0T S ATl AredTeT Jefelm .

Perimeter is 36 units
aRfAAT 36 Tohas

Rectangle Length Breadth Semi-perimeter Area
3 CICH) & IIRAS SERTC
i
ii
iii
iv
v
Vi
Vi

Table 3

et 3
Sub task 2
ST 2

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

Al Tlehe-FHIETEEY 3 3939 IIT Hlel, ST &The 17 IRT Teher 1A (TFeTer AFT gidier dde

2. Fill the given table.
feerear dercara Arfgdr .

3. Did you get any square?
TFETell TETeT TR fAesTeT r?

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

AT TeFcTeitel HTfECH 0T S ATl AredTeT JefalT .
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Perimeter is 17 units

gRfAd 17 T

Rectangle Length Breadth Semi-perimeter Area

T CIEl T 7R fAS S ELTe)

Vi

Vii

Table 4

Jadr 4
Sub task 3

39l 3

1. Draw different rectangles having an area of 24 square units. (Draw as many as you can.)
&Tthas 24 TRH Teheh 3Hclel IS I el (TFTe AT Blcilel dde I HieT).

2. Make a table like the one above.
I fESIATIHTUT Ueh dardT Je1dT.

3. Do you see any congruent rectangles among the rectangles you have drawn?
TFEN FTGeledT ATAATHEY THgTell VT TR ThET I [T FI?

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

JHETAT dFcdTcilel FIfgcray Jefel ST ARSI .

Perimeter is 24 units
IRAN 24 Toheh

Rectangle Length Breadth Semi-perimeter Area
T CICH) ) HIRFAAT BT
i
ii
i
iv
v
Vi
vii

Table 5

e 5

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

Fell 7: HTAT, AT &1ABS IMTOT FATeT IRIAA 3rwerer 3maa...?
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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?

TFEY 31 2l 979N MM HlGT T ST IRTAN 14 Teheh 0T &Thes 12 TRE Teheh 318 ? JoeT Tohell daTaITd
3T HIGel? TGN PTG el AT Jelell SaTaiT HlGeledT AR . I TS RY e HI?

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?

TFETCNT A91as A AT &7 AT 3§ HHTN, JHY 3 Saiall 0T fRI&Tehicr Hiam. 3/ ey Ty, 318
JFTeN AT, ‘T +ATer 34T faam .

Task 8: More with the grid...!
Felt 8: TlFAaET ToTE FE...L

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:

ST AT, JHET Hieelodl Ha 3Hhedid Ha RRITdG ¢ wiehe-fiqaR 3/eer urfgsid. Tlhe-aeteram aray o 37for
qéTeT FeATET 3 QATeT.

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 AT et 30T T AT ATTeTe TEAT 3TdTd, 30T AT 819 &1 fave TEAT 31, X T 3Iadrear
ITIRTANEN T e Hiamel?

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 dier 0T &) A1 Aafie dEar sadia, 3o cardy srfaiRfady & fovw e 3@, av e
AT ETBAIHTEN T I HidMTeT?

3. What are the different possible areas of triangles drawn on the grid? Are all the multiples of half achieved?
e -HIITEIR HIGe AT TR STha HI-FIA Y AT ? ATl HEATTAT HaTeodT e fRA@TeAT 3o
&7

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

Tehc-HITEIR HIGe AT TNHT &TThes I 31 Ahcl? (ANH STe] YUlieh HEAT e, 318 &ATEN)

5. What are the possible areas of tilted rectangles (rectangles with vertices on the grid)? (Hint: Look at tilted
squares first).
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TS PlaelodT ToEHT AT &Tthas 1 31 Ahelld? (E17: 3TEN SiGelel foiteh =RE dg).
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