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Exploring science and mathematics

8.11. IAT HTRRAT HSAT!
An experiment on measuring volumes

JETFIT hidosT SMT0T UTugT=AT YRl M= freheur

Learning from "The crow and the pitcher" story
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Do you remember the childhood fable of the crow and the pitcher?
(See figure 1.) In this unit, we will imitate the crow in the story and use
the concept that ‘a body submerged in water displaces an amount of
water equivalent to its volume) to carry out some measurements. The
last task in this unit is closely related to the tale — and you may reach
a surprising conclusion at the end of it!

TS I HeheUHT ATGId 3Tad hl?

Are you familiar with these ideas?

Volume

.+ WY IRER 59 IS BTN faRemaT
Displacement of fluids by solid objects Figure 1 The Crow and the Pitcher
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Materials

. 31%q disSTd Udh URG3d A (fhdT disTds draaa! 500 frest. arogrdt Rar qiees!; drsrararar a4
TN BIIHR THHT VYT IR ATET)
A narrow transparent cylinder (or a transparent 500 mL water bottle with the top cut off; the cylinder need not
have uniform diameter across its length)

. RO R BRI BTl AT (AR 40)
Glass marbles (~40) of similar size

« HISTUTATT FESTIV STS 3 AT BT, AR STHRTET TS (Pl 4 Fefls <Y UET)
Small irregular stone which can fit into the cylinder comfortably (see note in task 4)
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Ruler
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. GO HRUITATS] e ST RT3 AT U
Marker pen (fine-tipped)

« W@ Bl AT IR (A1 peug] fhar aerdl Her)

Straight edge (like another ruler or edge of a notebook)

BRI GUIT 3Hses JfTifehe AT
Beaker (with graduated volume markings)
+ qroft g T AT T TRE

A tray or tough may be kept to collect water spills

el 1: ATHRAT HISTOGHATS! Toel:d JTYA TR 0l (Sierifhd wierars)
Task 1: Creating your own volume measuring instrument (a graduated
cylinder)

50 fycH. UToft STyl AISTOATATST Udh UTS BT AT TRl ST cs el TR G 31 AISTITATG o Al Il IT AISTIT=Td
50 F¥csT. UToaT U] 1Y 31TE, <1 AR U aTqa 50 ST, T o7 B

Use a beaker to carefully measure 50 mL water and transfer it to the transparent cylinder. Mark the height of the water
column on the cylinder using a marker pen.

ii. ST UBR, & AISTATH 0T R & Pl GraTYa1 BRI, Tdd doot 50 ST, arof) HReAaR qroar] urdest 91 U e,

A HISTITATER GOT .

Repeat this till the cylinder is almost full, marking successive heights at the steps of 50 mL.

SITT, AISTATATR T 50 Fest. aroft wReaiaR 50 1., 100 Fredt., 150 e, , ... 371 Qo .
Label the markings with appropriate multiples of 50 mL (50, 100, 150,..).

ST AT Ueb 33N Tehel ATSTITH 3178 3TT10T JATHIRATT HISTUATATS! e T aTuR e ATl JHeT BT ATes TS Bl
SITIUT T 3Tl AISTUTATT B3I BHT 0T Bt 50 st =01 USI JMMBRAT Al 2Aball. T, i AT FHTH
A9 50 FTCHT. 3772, 3R 0T AT . SR YTUATHT UTaicd! QI GUTTe SXRIT 3RS, TR UT0aTH UTcias! AISTATSTaR e ST GoroTae
3RYe3, < HIG ST Brell.

Now you have a graduated cylinder which measures volume. You will notice that we can use this cylinder to measure volume
only in multiples of 50 mL. Hence, 50 mL is the least count of this graduated cylinder. If the water level is between two
markings, we take the reading as the mark that is closest to the water level.

A 3fnifhe ST Faia SR el SATBIRAT AT 2Tehel 2

The maximum volume your graduated cylinder can measure is (Highest marking on the cylinder)

>

el 2: TeTi™ TR ATRRATT HiTol

Task 2: Measuring the average volume of marbles

31TaT R aizTifea ArSTITS &7 M1 T 200 Fest. Fordia qrof w1,
Take the empty graduated cylinder and fill it up to the 200 mL mark.

i, SIORI UTogTET UTde! JeedT QU ared ATe! A AISTaTTd Y- TIe! AISTd YTudTd eTehd Ral, Wi 61 &

e TN YTvdT Yoi9l gScred] 3Ted. TUreTd qIugrEl gide! |4 el aR el 3le. AISTarakiles qrogra!
T @l BTN Teieh T fered el ST RATES dTof faRefie .

Drop the marbles in the cylinder, one by one while counting them, until the water level rises up to the next mark.
Ensure that all the marbles are fully submerged in water. That is, the level of the water should be above all the marbles.
The water level rises because each marble displaces an amount of water equal to its own volume.
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SR qTUAT U] &1 GUTTeaT SYRIT 3¥e, IR 0T UTdas! ArSTIrETaRIes ST GUIsTas 3R1e3, < A9+ {907 B,
If the water level is between two markings, we take the reading as the mark that is closest to the water level.

TSN YTUATd STHUATYd T JTogTEl UTefodt

Volume of water before adding marbles

313|T§|$Q, ________ ‘@ﬂémqaﬁga __________ ilaf.qaéamsﬂc‘rﬁ
Number of marbles required to raise the water level to thenextmark _ _ ____ _____________________
Thus, marbles displace. volume of water

TR AT A== aTaR BRT 3TOT bl T AR SHRATT BIET (V)
Use this result to estimate the average volume of one marble, obtained experimentally (V).

THT M TR JMBRAT

Average volume of one marble

elt 3: S 9= gt AT MEAT ATRRATTHT JAAT 0t
Task 3: Comparing the volume of a marble estimated by two different
methods

BTN UHH BT AP Uehl HRes Nu odl. Jeel Gebl aTo[3] pedg! AT gH=AT AT[es] Ueh AR ST 3RIIo ] a%]
ST B TBo IR HeRT P 3] 0T T TB e TS YbHb 1 e g 2Abl. I peuc e el 9ed
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Keep ten marbles in a straight line touching each other. (You can create a long narrow channel by placing a straight
edge and a ruler parallel to one another with a gap in between, with the marbles lined up in the gap.)

R NI ST UehT SIBIIRIT GAAT CIbTad SidT HIS.
Measure the end-to-end length of the line of marbles.

BT TICHIEl UehT CSIBIUA =T SIbIudd Sidl
End-to-end length of ten marbles

T IO dTUR e e} igTol IRTENT f3raa1 Hrar.

Use this measurement to estimate the average radius of the marbles.

. UHTACH (NH) JHRAM Vegpe = 277> BIGUIATS] JFRTAHT H@BIe5es! ST aTuRT,

Calculate the volume of a marble (sphere) V4. = %7113 using the radius you have obtained.

Volume of one marble (obtained using the formula)

NS Sl UG FA@Tosed ATBRAMHEY fhfrd B o, %WB&THSW 3RS %TWWE@? 31Te a1
"JHRATNS HID' (CC}’CNIIJ‘IW HISMC’))@HﬁT NS THIRAT (CbIUICQISIQ_Cb—[ch\'H"I dDIG‘aO’)(")) i NEISNERSE
3feTol Bre Adl

You may notice that the volumes obtained by these two methods differ slightly from each other. One can estimate percentage
difference as the ratio (expressed in percentage) of the difference in volume to the volume of a marble (by either method).
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et 4: AT TRRTT ST HTRRAT Aot

Task 4: Measuring the volume of an irregular stone
HISTAT 200 1. ORI JTog 1.

Fill the cylinder with water to the 200 mL mark.

ii. T ITUGTA Qb AFTITHA STHRTAT ST AT (STUThRa SIS YTUATd JUIIUT JSTeses] 3RIe3 3107 UTof) SIreTUet fohr

1-3 1. TR 3@, T @il 7).
Put an irregular stone in the water. (The stone should be completely immersed inside the water with the water level at
least 1-3 cm above the upper surface of the stone).

SIS AU STeredT UTugTEl UTded! UTg SIS JATHIRATATIT SGTSl BT, IR AISTITATEaR 6 JTuard] Teico!
PIUTCITE] GUIIRIGR Sebe] 18T, U & AT feTol 3Re.

Estimate the volume of the stone by observing the amount of water displaced. Unless the water level matches with one
of the markings, this will only be an approximate measurement.

ST, ATSTYTATT Yd@a el TSIl &1 UTuardl gTde! aed] GuRi Jod.

Now, immerse enough marbles to bring the water level up to the next marking.

Volume of water before adding the stone

Use the mean volume of marbles, (V..,) obtained in task 2 to determine the volume of the stone more precisely.

Volume of the irregular stone

elt 5: ek 3HTg=
Task 5: A challenge

AT 50 fArest. groft w=T.

Fill up the cylinder with water to the 50 mL mark.

GRRAT ST YTU T STehT 3 OT UTUATH! UTclos! AISTATATEAT IR SIhTadd aTequTal Ue] &l
By adding enough marbles, try to raise the water level to the top of the cylinder.

JFETeST UTuAT UTeics! ata g GOTaRid UTd I3 37Tc) ATe!, TR JTurdl UTclod] Hafd SR dIvredn Gorgid urerg
], B Jrel A IBTH D17

If you do not succeed in raising the water level to the top, note the highest marking to which the water level rises.

TTOTY UTeTes] Heafe] SRR ST GOraId aTa et <t ot

Maximum marking to which the water level rises

YToIT UTdS! dTGUITATS ! SRS T e Tee]
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4. IregT WEERTET faaR B,
Can you think of an explanation for this?

5. TEosed] HIdedTd! Tel HITe! R &17? BRI &l

Do you think the thirsty crow would have succeeded in quenching its thirst? Explain your answer.

SRTREET Std

Image sources

o Image 1: The Crow and the Pitcher: From The Aesop for Children, by Aesop, illustrated by Milo Winter, Project Gutenberg etext 1994



