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Exploring science and mathematics

8.9. Tehdiaelel 3T

Exploring a square grid through rectangles
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Introduction
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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 (See Figure 1a and Figure 1b)
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Materials

didhe-HIE (IS (IS AERUYY fH O IR AdHe-HIIE BISG ), URI5

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

gHAID S Ao dIidhc-DdllTg =Ic ugl.
Look at the grid paper you have.

AT, JES AB ol BT 1 Udhb ATe, 31 HIAT (MMl 2 37 HL SRITSITIATI ).

Let us call the length of the line segment AB (shown in figure 2a) as one unit of length
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Figure 1 a Figure 1 b Rectangle drawn on square grid
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Figure 2 a Figure 2 b
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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.

S hell 1: TUeh Yehch SITha3Td 3IS[H SMTHR...?

Task 1: Any more unit areas...?

ST fHHT QI STHT MM BIST, ST AADHS 1 AR Uhd 3.
Draw a few more (at least two) figures such that their areas are also one square unit.

et 2: AT AT FI5] TRABIAT T AT aR....

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

3MMPcH 3 A BISH T TSR] TRBVE T TSPl
T,

The polygons drawn in figure 3 are called rectilinear

polygons. |

eI =T, T AT e BRI & == fagar 3oy
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Remember that all the vertices of these figures should be on
the grid points.

ARG TGSl &1 331 Ueb qgHSITel] 319, Fo7a I
UHaR 90° febaT 270° . J& ARBNYIY TgYSITPhdd
PBTe! AMHR SRGAcS 3Mad.

A rectilinear polygon is a polygon, all of whose angles are el 3
either 90° or 270°. Some examples of rectilinear shapes are Figure 3
given here.
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ST HDRT GTd ATh T Dhlel 3 O T &Ah e T9d TR BIal.

Draw five such figures and find their areas and perimeters.

>

el 3: SR T hlgl dI9] Ad AT aR...?

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

3Pl 4 HEY DTE! TEYSIIPI AT, T AThITd EFABD Blel.
Figure 4 shows some polygons. Find the area of the given figures.
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Figure 4

el 4: AT ST TG AT ...?
Task 4: Focusing on rectangles...?

dIhe -BRIGTIR UTd AT PI31. & BRI Y1 1! el Sl
Draw five rectangles on the grid paper. Keep in mind the following:

1.

3T RRIfg & diedia fdg ardes ifesia.
The vertices of the rectangles should be grid points.

I IITIATTeoT HIYTT TS TfRoid.

The rectangles should be of different sizes.

. TP Ue a1 I R (P Ssadl) ST iRt

At least one of the rectangles should be tilted.

foIRep TTret aTeselT, SR STl &1=Tthed SATIOT TR Hioi 371for
fore]. TTaT ST H2i fwTell, Trees Tt &

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

Ml 5 : v abT ST
Figure 5 : Tilted rectangle

T RRIfAY 2 Secrd fdg s aifesia ! (ammdhl 1 98T)

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

SPl 1

Sub task 1

8.9. Tldbclavics 3T

1. T AIHC-SHIRTAR 3R A I BIeT, STl IRATT 16 T e (TReTe] T Bldle de NI HIa).
Draw different rectangles on your square grid, all of which have a perimeter of 16 units. (Draw as many as you can.)

2. JHAT TN ATfiER TR Y faoyest Ta 9w

Complete the table given below based on your rectangles.

3. DIV I &5hos Fdid ST 312 ? BT AT &% Jdid BT 32 ?

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

4. JAE daANie Hifee= gerl SRl daxdciles HTfecial bl

Compare your table with those of your friends.

5. T TIATIIR AT QEIET R 3718 P17 IR BT AT 31 Pl ?

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

g T ‘SreuRfA & <umear Rz 3t s

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

IR 16 Thd
Perimeter is 16 units
KD St st iR AADBSD
Rectangle Length Breadth Semi-perimeter Area
i
ii
iii
iv
v
vi
vii
T 1
Table 1
5 2
Sub task 2

1. o dIdhe-BIIGTAR 3 AT I HTaT, AT TR 18 Yeheh 31RYe3 (TFeTel AT BIRITE dde AT BIeT).

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

2. AT TN AR AR e (et e wRl.

Complete the table given below based on your rectangles.

3. DIV I &5hes Fdid ST 312 ? DIUTT AT &3%had Jdid HHT 3 ?

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

4. JHA1 JaATiE AT ST SR ATfe Fieard gesl BRI

Compare your table with the tables drawn by your friends.

5. JHAT AFATIIR T YHIGT dIRY 3”%3’7[7

Did you get a square in your table?



Exploring science and mathematics

aRfrdt 18 T
Perimeter is 18 units
A it a1 SrefaRfr aThos
Rectangle Length Breadth Semi-perimeter Area

i
ii
iii
iv
v
vi
vii
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Table 2

AT BRI 2 e fdg ardes arfgoid ! (3l 1 98T)

The vertices of the rectangles should be grid points!

S el 6: AT, FHTg! A AARSA MTA...?

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

Sugl 1

Sub task 1

1. GHAT D C-DHIQTIR &Ah 6 36 IR Ydhd 3 ches dIdTed MY Plal. (g‘f’l(’ﬁl 3R BIKNTSS TdS 3RIT BIE )
Draw different rectangles which have an area of 36 square units. (Draw as many as you can.)

2. foyea dawara wrfee W=
Fill the given table.

3. JEETal el ARy ATt 17

Did you get a square?

4. JET daANiTes Hife A0TSR ArfEdt Fiedned ol Bl

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

SABS 36 AR Thdh
Area is 36 square units.
K1 CIE]| Ll SR INE R RN
Rectangle Length Breadth Semi-perimeter Perimeter

i
ii
iii
iv
v
vi
vii

GESLE)

Table 3
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Sub task 2
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1. gHAT dIh - DNIQTIR &AH o0 17 IR Yhd 3 ches dITdTad Y fhlcél.(g‘f;l(ﬁl 3R BN TS 3T B1S )

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

2. T qaare wnfedy wR.

Fill the given table.

3. JEETa UEIel ARy Tt 617
Did you get any square?

4. JHN qaATIS AT SATOT qATicies SR Afed AieaTd gesl BRI

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

TGS 17 TG Thh
Area is 17 square units.
I GIE]] sl KRN RN
Rectangle Length Breadth Semi-perimeter Perimeter
i
ii
iii
iv
v
vi
vii
GESLP:
Table 4
STl 3
Sub task 3

5. SFH® 24 ARY Uhdh 55 A0 AT BIeT. (JFRTHT TR Bl ¢ AT BIST).
Draw different rectangles having an area of 24 square units. (Draw as many as you can.)

6. I e U Udh dddl g4
Make a table like the one above.

7. IR PIecr e IYAHE JreTel DIV X1 Tehvad A &I B1?

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

8. JHET RIS ARl JoT aATIiles SaRiedT AR ERIAR BRI

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

Spelt 7: SMTCT, GHE SFha o1 g0 uRfA sraa«t emaa...?

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

! 3 I dITTeb ST Blel Bl Syl aRF 14 Tahep AT & 12 TR Uehdb M8 ? Jre! fohell AT AR PIGes ?

! PIEeS T AT JHT SARI BISHAT AT BRI, < AT FIRE TS B17?
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?

TrRIT e I DTS H1? T SR B AR, JAD IR SR 0T RNeresi=n A, 31 2 T8l 31 BT

qTC I, ‘BT ATel” 3T faaR &
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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?

>

elt 8: AhéleRIaR HTOTE Fralt... !
Task 8: More with the grid...!

& SdT, el el 4 MPid Jd RRIMg 2 dlbe-figar 3o uifeord. didbe-SRerEl aTuR B_1 A1 géies
SR ST M.

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:

1.

SR ST Sidl M1 Sl T ¥1fiTeh T 313, 31T T &5t & fawa Gyt sies, R <1 Siadr=an
SRS T BT Aes ?

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 e M1 St a1 AAfiTen =T 3rclies, SO QT refuR A € fawe deea aies, o) I smaarean
BRG] T BT AT ?

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?

Alhe -BRIGTAR PTG DIV &thes BII-bT Y DT ? AT AT Fd US| BT AT Bl 7?2
What are the different possible areas of triangles drawn on the grid? Are all the multiples of half achieved?

dIhe-PIIGTR DTG5l AR EHe DT A A< ? (ARAT T YUITeh HeT 31cies, 37 T8 Y)

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

%! PIeos el (R AR B DI Y A ? (S19: e Blecres [k =R aT).
What are the possible areas of tilted rectangles (rectangles with vertices on the grid)? (Hint: Look at the tilted squares
first).
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