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Exploring a square grid through rectangles

Alhc iRl A

Introduction
LEGSIEEI

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?

eI FrepTur ST ST IIRARRET 3Tl iol &lathes ATOT URIAT SThal Plec] . TETET AT
ghes 3TOT IR Teard e BTy Al I faaR el Bell hesl 3T D17 Sieg] Pl &Tho
qTed d@T B Bl ? IR a1ad B Bl 81 ? SR R HH! ST aR &=hord BT Bl ?

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.
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o o
Figure 1a:Square grid and dot on grid Figure 1b: Rectangle drawn on square grid
TP 137 : Flbe BTG 0T FlH T TPl 19 : T BITRTAR BTG AT

Materials required
FAIATS! BRUMR ATy

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

Al -BITe (FAD [Tenegie] Qe T d TR Adhe-HNE SN ), UTe!

Look at the grid paper you have.
JHATHS A AT dlhe-HIIg HIc UTel.
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Let us call the length of the line segment AB (shown in figure 2a) as one unit of length

TAT, NG AB I ST 1 Geheh 3ATe, 31 A1 AT (377hcl] 2 37 HE) SRATIATIHATIN).

A B

H
Figure 2a Figure 2b
3iip drosr 3.]@7—(# 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.

3T, NUTES AB Il Bl 1 Uehdh AT 377hcl] 2 § AHTeh JATHIRTI & Ahe fdhell e, o FI? 31
T BT g1 ? Y es AT AT =i Bl

Task 1: Any more unit areas...?

Fcll 1: 1 T AFAHSI IS IMHIR..2

Draw a few more (at least two) figures such that their areas are also one square unit.
Wﬁ»‘ﬂﬁaﬁa@w I3 BIT, ST B 1 TR Udhdh IS,

Task 2: When all adjacent sides are perpendicular..?
el 2: STET BT 5] UHABIAT d TS oI]...2

The polygons drawn in figure 3 are called rectilinear polygons.
3Tl 3 AR BTGSeI TGS RSN TgYSAT] .

Draw five such figures and find their areas and perimeters.
33T Teh R UTe JATHeT bIeT 0T T &Tthe q¥ra TR Dlel.

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

ST BT, AT ATl g BRI 2 Dl e figax ares urfeord.

A rectilinear polygon is a polygon, all of whose angles are either 90° or 270°. Some examples of
rectilinear shapes are given here.
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ARBYYIY FEYSIIPAT Bl 372N Ueh IgqSTIgpeil 3, ST DI UdhaR 90° bl 270° 3R, Y& ARG

TEYSITPIId PIET JATBR TRITChe AT

Figure 3

3Tl 3

Task 3: What if some adjacent sides are NOT perpendicular...?

il 3: SIY ST BTe dI5] & THAIS TX.....2

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

3Tl 4 HE BTE] TGYSITPeil TR, T P AAB e DIal.

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

el 4
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Task 4: Focusing on rectangles...?
el 4: THT A I AT ...2

Draw five rectangles on the grid paper. Keep in mind the following:
e -BITETER YT AT BIGL. 8 B AT JaIes qTdl S3eTed ST

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

3T BRI & e fdg 3o urford.

2. The rectangles should be of different sizes.

JMIT T HTUT RT3 TTfgoid.

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

fFAT g T M R & (FHAST) AT TIfE .

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

R 3T I, SaR AT &AHes MO IR Hior 31T foxat. TeTa I w3l AwTe!,
ITE 3 o BN

Figure 5: Tilted rectangle
Sfgpct] 5: fIR T ST

The vertices of the rectangles should be grid points!

3T RRIfY g Siwc i g sRics aifgsia ! (Imd 1 978T)
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Task 5: Perimeter same but rectangles different...?

it 5: IRFAN TAE 90T T S .2

Sub task 1

Sl 1

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

AT b -PBIETAR I IIAI0s AT BleT, STl TR 16 Uheh 3 (JFele] AR BT
I AT BIaT).

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

AT ST AT iaR e Y faeyest el @RI

3. Which rectangle has the largest area? Which rectangle has the smallest area?
HIUTT ATIATT & Ah b i ST GTI%? BIUTT ATI AT EAh b qid B 311%?

4. Compare your table with those of your friends.
I Jacdciies Alfeidl 3T SRl dacdiciies ATfgiall Bl

5. Did you get a square in your table? Is a square also a rectangle?
GHZAT d4UTINIIR &Id Ydlal AN ST[%EF[? I BT AT AT Pl ?

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

ig: AT “3reuRfAh” & e uR A= reft s,

Perimeter is 16 units
TR 16 Teheh

Rectangle Length Breadth Semi-perimeter Area
S| it sl SEEINER] FAH S
[
ii
iii
iv
v
Vi
vii

Table 1

dodr1
Sub task 2

S 2

1. Draw different rectangles on your square grid, all of which have a perimeter of 18 units. (Draw as
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many as you can.)
T didhe -BIRTEAR 3R A 3T BIel, SATe! TR 18 Yhdh IS (TS 3[FT BT

dde 3T D).

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

e AT AR TR e faest e w1

3. Which rectangle has the largest area? Which rectangle has the smallest area?
DIUTRIT AT &Aoo Fdid ST GTI%? DIUTT ATIATT &Ah oo qqid B GTI%?

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

AT dacdTeies ATfgt JTIOT g Hifec Jieard o3l bl

5. Did you get a square in your table?
I THITTAR T TR IR 312 T2

Perimeter is 18 units
EINECIREREES

Rectangle Length Breadth Semi-perimeter Area
SIDG] iG]l Sl SEEINERI] HABD
i
i
iii
iv
v
Vi
vii

Table 2

daqdr2

The vertices of the rectangles should be grid points!

ImaaTe BRIfAY ® dieca fag sryes urfesid ! (smmdsedt 1 918T)
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Task 6: Now, some same area rectangles ...?

el 6: ST, BT TAH AFBDBS TR...?

Sub task 1

Sl 1

1.

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

gHI Aldhe-HITETAR 3T IS 3T BIGT, ST &% 36 AR Udhdh A (g*‘él("ﬁl A

Il dae AT BIaT).

Fill the given table.

feoredT daaTd Arfec) W],

Did you get a square?

IR TETaT ARy @IS 617

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

e dacdTeies ATfet JITIOT SR Hifecl Jreard 3T bl

Perimeter is 36 units
TR 36 Theh

Rectangle Length Breadth Semi-perimeter Area
S| it sl SEEINER] FAH S
[
ii
iii
iv
v
Vi
Vi

Table 3

AdKIT 3
Sub task 2

Sl 2

1.

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

T Fldhe -BITRTR 3 A AT BIRT, W ATHS 17 ARA Thd JAAS (IS AH

Il dae 3T BIaT).

Fill the given table.

3o TaaTd AT ¥_T.

Did you get any square?

RIS UETET AR AT 1?2

Compare your table with the tables filled by some of your friends.
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oA dacdTeies ATfet JIMIOT ST Hifeel Jreard o3l Bl

Perimeter is 17 units
BINECIRVAEES

Rectangle Length Breadth Semi-perimeter Area
S| Sidl Rl S REINER) FAH S
[
ii
iii
iv
v
Vi
vii

Table 4

dair 4
Sub task 3

Sl

1. Draw different rectangles having an area of 24 square units. (Draw as many as you can.)
&Ah b 24 IR Uchh 3ol diTdTeo 3T Pla] (gfswn 3R BIATS A AT dDIGI).

2. Make a table like the one above.

TR IO U T 7aT.

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

T BTG es T ATIAHE] TFBTAT BV AR Yeh=ad T fGaeITe bl ?

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

IR ERINC RN ICT RIS NI ERICNENCN

Perimeter is 24 units
gRfAc 24 T

Rectangle Length Breadth Semi-perimeter Area
S| Sidt Sl SEEINER) FAH S
[
ii
iii
iv
v
Vi
vii

Table 5

AHKIT5
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Task 7: Next, rectangles with equal areas and equal perimeters...?

et 7: AT, TATH GBS ST T GRFRT e’ 3.2

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?

T 3R I AT AT BIeT bl Sl TR 14 Uedheb AT &rths 12 TR Ueheb 3ATe ? el febell
TS 3T PIees? el BIaesedl AR 51 FaRIAl Dleredl AAARN BRI, o AT ARG
3Med BI1?

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 76 AT SBT3 B17? AT IR 1Y ST, D IR gaRI1 M1 BTeres =T |idr. 317 31

TET, 31 TRTAT IS, BT ATe! 34T faaR B,

Task 8: More with the grid...!
el 8: AIHS RGN 3MMUTE 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:

ST ST, TRl Plecredl d 3Mhedrd e RRIAG & dlhe -fdgar 31es qIfgoid. dldhe-PraTdl diu”
ENECHY R CCR RIS NE 18

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 SidT AT F<T AT AARTh FRT < Ies, JATOT AT =% o favH TR ey, d) T
Tt TR AT T BT Fi e ?

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 it 3nfor ST AT TR et iy, ST e SrefuRfA B favw Het e,
TR T ST AT BB TFal BT TS ?

3. What are the different possible areas of triangles drawn on the grid? Are all the multiples of half
achieved?
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ADhe-BIETAR BBl DI SHS HIRI-BTY S| BT ? JNMAATAT AT AT U

T e d 17

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

HIh-BIETIR BIGIT AR &FABe BIY 3 3D ? (ARAME! qT5] YuIie AT AT, 39

e

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

%! PIE T IR AT &hos DI 31 Aehelled ? (S19: e Braeres fikeh FIRE TT8T).
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