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An Experiment on Measuring Volumes

60T |66 &H606T 6eMHHL 6 LIl G TS em6or

Learning from the crow and the pitcher story

SIS OO LITemeoT LD Sem&Wled b S &M am)&6 & MeiTEnh s 60

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!
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From The Aesop for Children, by Aesop, illustrated by Milo
Winter, Project Gutenberg etext 1994

Materials

QUITHL&6IT
* 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)
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* Glass marbles (~40) of similar size

- GCT jemallevITeoT &600T600TITLY. G856Vl 5 EH600T(H &6 (~40).

» Small irregular stone which can fit into the cylinder comfortably (see note in task 4)

. 2 memerwilev eTerfl& M HeMLPWIS Fald Ul FIMIGHE). (QEWIGEV 4 83 LIMIHHBISET)

* Ruler

. 96MeB&HITeV

* Marker pen (fine tipped)

« FalJPE060TENU 2 60)L LI @Qﬁ]uﬂ(@m @LI6DTIT. (fine tipped marker pen)

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

- GrradleflbL] (Geu@MITH 2 6TeB5sTeV 216L6VE (H CBITL_L|&S60T allerflLL)

» Beaker (with graduated volume markings)

. ISBsI/(nsemel (B6r 616 GMILT(H 86m6m8 QasmetorL_gl).

» A tray or tough may be kept to collect water spills

- QeuaflGW Fb&ILD Sev01600 60T CF&flEHa (H HL_(h VeV LIMEHTLD (trough).

Are you familiar with these ideas?

LY edTeu(HLD B5[H5 S 58606 Bl eT GaeTallLILIL 19 (h& BN TE6ITT?

* Volume:

FH60T 2|6IT6Y:

* Displacement of fluids by solid objects:
G6ooTLOL I QLITIHL_GHETTeV HJeUmIGH6T @)L LDmmmUILIH6eUS!:

* Average/ Mean:

Fynaifl/mlev:

Task 1: Creating your own volume measuring instrument (a graduated cylinder)

QFW 1: QFMHSLONEH R SH60T 6T6e] 6eTail_(H&Homallenll Il 6l6mLDSSH 60
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i. 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.

- M LUsosrfley s0 W60 oevoremoflengs SHeuerons  SeThE, ems  eerfllE
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o (HEMETUIEL H600Te00r T @) HEEGLD 2 UITHNSHH GMISH (N HBISET.

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

.- 2T HLLSLL  BlerhbHOWheuemy, @enss  HGLUE QFUIg,
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QS TLIEF&IWIMeoT 50 LO.6Y). 2 _WIPMHIG66Ts GHMISSH () hIFH6T.
iii. Label the markings with appropriate multiples of 50 mL. (50, 100, 150,...)
« 50 LO.6Y). LDLMI@ 86 L60T (50, 100, 150 ...) eTei(D & 6m6eTs: GHMISHSH (N hIFH6T.

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.

SOHCUMTEI, &6 3iememel eMHHHILD GMIUIHSGem6Ts: QST 2 (HEM6T 60T M)
o MIGETILLD 2 _6Tengl. @b 2 [Hememenl] LIWeTLI(R&SS), 50 LO1.69). LOL MBI 6855 TeoT
FH60T |6TeM6U ETHFIL(PLQULD 6TeTLIENSE 56160 SHHLILTTSHET. &H60TMen, @\bHS
2 [HeTWIET GHMMIBSLILE emaurss 50 LO.69. @ mEHmG!. @ retor(h) G&mILi(h & EhssE
@)L G 6006001 60T GLOGVLOL LD @)([H&HELOMEOTITEY, HSHME A HHRew6Ter @GmILL (b
96IM606) BITLD 6T(H &S SIS HTATGRUTLD.

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

SO SHem6TE Q&ML 2 MmIG6Tledr 2 (HemeT, eTEHEHHFIQL AFHGLL FE &Heor
3|66 -
@_memermuileverer HH&LIL &8 GmIuib)

Task 2: Measuring the average volume of marbles

QFWL 2: BTG @ evoTIq60T FIMTE] S60T 6emenal 3jemall(H g6y

i. Take the empty graduated cylinder and fill it up to the 200 mL mark.

i.  GOIUWIH&HEM6TE Gl&Teo0TL &HITEOILIITET 2_(Hememenl 6T(h & &8Q & mevor(h 6V 200
LO).651. j6m6y e U6V S6voTET0TeMT BT LIL|MBISHET.

ii. 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.

i. GHMEIGGT(HEHEMET QRETOMTEOTMITEH 2 (HEMETUI6L  6T600T6001 8618 Mevor GL
GUT(HBIFHET. SHevoteooifledr GVl LD HSHSHH GOIUTLemL 6T (HILD  eUemT
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eOLDE @MLILMS 2 MIFHEF QFUILMRISGET. ASTeUS, 8560016001 Fl60T GLOEVLOL L LD
2|6060TE S8 G MelSEHEELD G [HE8 Gauetor(hD. eeUGeUT[H C&Hmedld: @ 6vor(hLD
SHETEBIEMLUI 60T TG ©)6M600TWITEOT  HE00T6o0l T {emenel @)L LOmMHmLD
QFULIGUGSTEV G5600T6001 [fl60T LOL_L_LD 2 WITSHIMS.

Volume of water before adding marbles -

Volume of water after adding marbles -

Number of marbles required to raise the water level to the next mark -

Thus, marbles displace volume of water.

3556015556001 (h) & 6M6EITE GFI&H LD (LpeoTL &600T6001 If| 60T G607 21676

Commells@eoT(h&Gemens GFisHSLl L6l  S5600T600 fl6dT &0 66| -

Ab0&555 GOUL(HEGS Heooreo fleor WL LSHMES 2 WIESHS CHemeuliL(pID

CC-BY-SA 4.0 license, HBCSE 3



Vigyan Pratibha Learning Unit An Experiment on Measuring Volumes

@556 8 (& 600T(h S>61T160T 6T600T600T 18560785 -

LGV, Comedl&: & 600r(H &H6iT 60T 6116 &5600T60016M T @)L_LOMMMILD.

iii. Use this result to estimate the average volume of one marble, obtained experimentally. (Vexp).

i.  UlGamEmemeTWiledT eLpeVID GILIMM @)HS (LNLLEDE 606USHT (H CaMeVIEsE;600TLY 60T
FIMEFIS] &H60T 3|6Tem6Us 5600185 (hHIS6T.

Average volume of one marble -

(1 G860 & (&H600TLq.60T FIMEFIflG S60T |66 -

Task 3: Comparing the volume of a marble estimated by two different methods

QFWey 3 @ueor( QeucuGaum eudlpenmsefledr epeuld el LiLil L

B &5 M651 & @ 6voT(H B>61T160T & 60T 2 6ITeY SHem e &L ILI[H &6V

i. 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.)

. REOTMIHOSHTOTN QGTHLUIUTS USH Comedld@eor(hsemnsem GBhiCsHsTL1g6V
emalWmisGer.  @bomer  ellefllblemll  QUTIHET  eedlemmU|d,  FH)
@eLQeueflalll () SBHG @eM6oTTS:  36Me|CHTL  QRETEMMUILD  MeUS S
ammmhHenLulev  [Beromeer,  GMISW LTS D (HeUTEHE6VITLD.
jauailemL_Qeuefluilev Gasmedlss @6t (h&em6T 2i(H 8560618 &H6VITLN.)

ii. Measure the end-to-end length of the line of marbles.

i. Gamedl aulflenawiledr HemsHens 2emell(HmISET.

End-to-end length of ten marbles -

@b alflemawiley LIG s GamedlseT mIFLILILD [Berd

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

iii. @B 3jememalll LIWeTLHSS), Camedld@eor(haserfler Frmefl oyus5ems WSHILILIH
Q&I MBISET.

Average radius of one marble -

(1 G860 &H600TLq.60T FIME] Q4 ILD

iv. Calculate the volume of a marble (sphere) V= using the radius you have obtained.

i7Tr3
3

iv. BRIGET FHeooTGHIL L TSNS LWTLOEDS), 6 G5medls@etoriqer (GosMerLn)

F60T S|6TEDIEUE Vo= )| HeoorH S (HmISsET.

4
—Jr
3

Volume of one marble (obtained using the formula) -

QM GCHMIGHGEIQeT  HOT  S6Te]  (GSHTSHOT  epeuld  QUHMSI)

v. 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).

v. @bs @uevor(h  ULlWem&Eefled(BHE HOTHEHIL L F60T6T6 56T
FImMs6m6] CoumiLi(heUemS [BalGH6T 8561601155 ([HEE6VTLD. S60T36IT6Y & 6THE G
@emnLGuiwimeot GeumiLIM(N&ELD 62([HCEHTE0E: GH600TLIY 60T SH60T 665 EHLD
@resorigey e(meublpenmuiley QUM 2 6Tem AHSHMS FHaISSTH 6
QeueflliL(N &8 Ceuetor(h D) GeumiLim(h) F&65L0MS HHIGET &5600T88L_6VITLD.
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Percentage difference =

GaumILIML_(h F&6isLD -

Task 4: Measuring the volume of an irregular stone

QFWIG 4: (H 56V60160T SHeT3|ememey aTel(h&6v

i. Fill the cylinder with water to the 200 mL mark.

. 200 .60 GMILI(D) 6uemT 2_HemaTUIlev &5600T6e00l6emT BT LIL|MHIG6T.

ii. Put an irregular stone in the water. (The stone should be completely immersed inside the water
with the water level at least 2-3 cm above the upper surface of the stone.)

. QR(H HEVEM6EV G600Te00N (HEE6T CUMHMBIFHET. (560 (LNEUSILNTS  eNSHIWIHE 5
BGeuetor(HD.  &evedleor  CLMUTLILINOBHS GOMBSLULFD 2 (W& 3 Q&S
o WPTHFH6V FHev0T600! 60T LOL_L_LD @)(HE8 Geuetor(hlLD)

iii. 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 approximate measurement.

- @LLTHMD QEFWWLLLL  SHeooteoolfledr  ememel 2 MMIGHTE GG LNV
HEVEOIT HEOT ETED6UE  F6e00THFL_GVITLD. FHeooTeoo Fl6or DL LD gHTeUg 6@
SO (5@ LTS @)6veVs aUenTWle, @& CHTTITWILOTET 2(H 3{6Tei(h & MedT.

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

- QUGCUTE, 0S5 GMUWIL(0&E Heooreo fledr LOLLLID 2 U@L 6UedT
G556 8@ 600T(H Sem6T 2_6TC6T GLIM(HMBISET.

Volume of water before adding the stone -

Number of marbles required to raise the water level to the next mark -
The irregular stone + marbles displaced volume of water.

FH6V6m6V CUIMHEUSME (LNEOT 55600T6001 [160T &>60T {6116
IM&HEH GOUTL H&EE& Seooreoofledr WL LGNS 2 WIEHES GCHemeulll(hbD
@5 medl s 6rfledT 6T600T600f 1860055 -
&V +___ B&Mei&aT (eTevotevntldemas) _ 1A.60l. Hevoreoofemy @ L Lommmluig.

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

. @B&6 5560601607 H60T 6Memel GsYD FLeNWLNTs: eTall(heUsHMEH, CIFUI 2 6V
QUMM CammedserfleT Frmaif] &eor 3jememeul LiILGTL(H & SIMISET.

Volume of the irregular stone -

FH6060160T B>60T 26116 -

Task 5: A challenge

Q&FUI6L 5: 6(IH FUIT6V

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

50 WA.6Y @MW cuem T 2_(HemeTuIev &e6toTetol M BT LIL|MHBISH6T.

+ By adding enough marbles, try to raise the water level to the top of the cylinder.

. Gumginmer GomedlgemeTll CUM(HEUSET eLNEVLDME, 2 (HeoeTWleT 2 555515
&600T6001 160 LOL_L_&H60& 2_UITEHS (LDUIMEU|HBIFHET.

+ If you do not succeed in raising the water level to the top, can you estimate the maximum
marking to which the water level rises?

.« 556001600 fl60T LOL_L_LD @_FF56M5 QG TLaN60606V 6T60TMITEY, Gl 6T (HLD HFSHLIL &5
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SOILT 6oL DGR QW (LOLg ULOrT?
Maximum marking to which the water level rises -
&600T6001 [J LOL_LLD QBT SIFG&LUL T8 GHMIULID)
Number of marbles required to increase the volume by this amount -
@bS DL LEHHG 60T 6men6l AHHHEs55 CHamaullli(hn Gsmedls @ estor(haerfler

6T600T600( 1856085 -

* Can you think of an explanation for this?

. @BMSTeT N6eME:856M8 2_MISETTEV 6rflds (LNLWLDM?

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

. ML QeuMMISINEG ISOUOLUL  STHEMS SH0SHHHGD  6T6orm)
Blem6oTEH S M THETT? 2_MhIG6r 60T LIS 606V el @ mhisselT.

CC-BY-SA 4.0 license, HBCSE 6



	From The Aesop for Children, by Aesop, illustrated by Milo Winter, Project Gutenberg etext 1994
	Learning from the crow and the pitcher story
	காகமும் பானையும் கதையிலிருந்து கற்றுக்கொள்ளுதல்
	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!
	காகமும் பானையும் என்ற நீதிக்கதையை குழந்தைப்பருவத்தில் கேட்ட நினைவுள்ளதா உங்களுக்கு? (படம் 1ஐ பாருங்கள்). இந்தப் பாடப்பிரிவில், கதையில் வரும் காகம் செய்வதைப் போன்று நாமும் செய்யலாம். அதனுடன், ‘நீரில் மூழ்கியுள்ள ஒரு பொருள், அதன் கன அளவுக்கு சமமான நீரை இடமாற்றம் செய்யும்’ என்ற கருத்தைப் பயன்படுத்தி சில அளவீடுகளை மேற்கொள்ளப் போகிறோம். இந்தப் பிரிவின் இறுதிச் செயலுக்கு கதையுடன் நெருங்கிய தொடர்பு உள்ளது – அதில் எட்டப்படும் முடிவு உங்களுக்கு வியப்பூட்டுவதாக இருக்கக்கூடும்!
	Materials
	பொருட்கள்
	Task 1: Creating your own volume measuring instrument (a graduated cylinder)
	செயல் 1: சொந்தமாக ஒரு கன அளவு அளவீட்டுக்கருவியை வடிவமைத்தல் (அளவீடுகள் குறிக்கப்பட்ட ஓர் உருளை)
	Task 2: Measuring the average volume of marbles
	செயல் 2: கோலிக்குண்டின் சராசரி கன அளவை அளவிடுதல்
	Task 3: Comparing the volume of a marble estimated by two different methods
	செயல் 3: இரண்டு வெவ்வேறு வழிமுறைகளின் மூலம் அளவிடப்பட்ட கோலிக்குண்டுகளின் கன அளவுகளை ஒப்பிடுதல்
	Task 4: Measuring the volume of an irregular stone
	செயல் 4: ஒரு கல்லின் கனஅளவை அளவிடுதல்
	Task 5: A challenge
	செயல் 5: ஒரு சவால்

