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LU 8.11 An Experiment on Measuring Volumes
LU 8.11 $€ HlUcll U As Yol

Learning from “The crow and the pitcher” story
‘dwUl staLstell cudiell ollwds

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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Figure 1 : The Crow and the Pitcher
wglQ 1 ‘deeeu swoustsll audl

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

Al

* 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)
As Uss WReds stousk (RAes) Rl 500 Al wellell cled A Wl Aol GURall eldl sl oltvll).

« Glass marbles (~40) of similar size
UHlel sEo{l sl AVElRA (HGic) (~40)

« Smallirregular stone which can fit into the cylinder comfortably (see note in task 4)
WS olloll WAAURA WIsIRA ULUR B otousRHL R AHI2 A3 B (5121 4 Ui ol )

* Ruler
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Huugdl

* Marker pen (fine tipped)
52 ot (B Wil Qausdl €13 a3)

» Straight edge (like another ruler or edge of a notebook)
Al wR (Ao Huugl AUl Yretsoll uR ¥d)

* Beaker (with graduated volume markings)
ollsR (seall iEd RA wd)

+ Atray may be kept to collect water spills
Audd wel AsAd sal 1 As wat Avll asia

Are you familiar with these ideas?

9 R Al QA URRA 817

* Volume
s€ (clleyy)

» Displacement of fluids by solid objects
ot UELl gLl Yaldloj [Areuuet

* Average/ Mean

AR (HeUs)

Task 1: Creating your own volume measuring instrument (a graduated cylinder)
121 1: M1 Wcllo] € Mol Ulbol tlolladg (B alousi?)

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.
ollsal Gualal 531 sty yds 50 Ml well Wl URA dal WREAS AR (RIASR) Ml oltrll. M5R Ust oll GUADL

531 tousR UR UlRlle] 2R Rldd s
ii. Repeat this till the cylinder is almost full, marking successive heights at the steps of 50 mL.
OISR AL CRLE ot st ll Yl o] Yolrlaldot 53, €35 50 Al A slcusRA R 53

iii. Label the markings with appropriate multiples of 50 mL. (50, 100, 150,...)
50 Aclletl 2o dfells A (2R RS 5. (50,100, 150, ...)

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.

8, dHZl WA As B dousk B, B s€ WUl 23 B, R B2 ¥ WU Al slousiRall GUlaL 5 50 Mcllotl

ojelisHl s€ Hiual H2 531 ASlA Gl Al 50 Al A a BB atousie] Ay U (ke 51Ge2) B. % welle]
AR A (Qodlotl aRA dlat, Al WU Welloll cRell dy AP sell RAosal taulotHi ce ASA Sl

The maximum volume your graduated cylinder can measure is (highest marking on
the cylinder).
dAHRL B atousiRell WUl 2stq HedH s€ (stousik UR el ay Rdd djulis) .
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Task 2: Measuring the average volume of marbles
stal 2: culldlallo] R SE HIU]G

i. Take the empty graduated cylinder and fill it up to the 200 mL mark.
WAl iEdt dousik A A Aul 200 Acll Ros Yl wel Rl

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.

SOUSIRHL A5 ULl s, dlRlddl scll, AVlElA oltull. Al YBa &l Yl 53, 22U Yl wells 2wt Ros

Yl ot al. Wil 5 ¥ otll crlidlA Ayeiud welldi goll ol 8. Aed ¥, wells R ol cvlidledl GuR &g
RSA, URlle] R aB B sR0L ¥ €35 AWl Wdlell s€ Becl ulllal (Qeuld 52 .

Volume of water before adding marbles
AVLERA GARAL udetl wello s -

Volume of water after adding marbles
AldlAl GRal ugl wells st -

Number of marbles required to raise the water level to the next mark
Thus, marbles displace volume of water.
WPl Ros Yol welloll el aral 12 %331 dAvldlAledl dvall -

U, AR wellstl - s€ o [Qrauldd s? B,
iii. Use this result to estimate the average volume of one marble, obtained experimentally. (y )
exp

Average volume of one marble -
As ALlEle] BEIYA SE HUAL HE L URRIHA GudL sA.(y )
exp

As AWldle] URRAA SE -

Task 3: Comparing the volume of a marble estimated by two different methods
512 3: A WAL AU Us(AA gl Allotl UEIRA Ustgnell detoll

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.)

As Yl el Asugl As 10 AllElA, Aol Wl olscl. (As AUl wR sl Hiuugdal As ol W

AHAR Yo, dR cioll, Aisdl Ul clotldl Ml Aol cRell WARAHT AVIELAL o064l )
ii. Measure the end-to-end length of the line of marbles.

End-to-end length of ten marbles

AW ElAL As Bstell oflest BsL JYelloll doue wl.

AWERAA clouss -

iii. Use this measurement to estimate the average radius of the marbles.
Average radius of one marble
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L HIU GUAL 531, As AWElo(l AR Blulell vigly ROl

As Aol u2219 Az -

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

calc™

Volume of one marble (obtained using the formula)
R Yt 53¢t Boeiell GualoL 53 As dlléletl uatsaell olactdl s (y :iJUS) .
¢ 3

As AWle totsn -

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).

Percentage difference =

dA olltr] 83 ¥ ul A UglAQull gkl Ultd UAA Usisn As oflostell 2lst WAl BD. Avllotl UatsOHL dslelcd Aal

Alldle] dotsn (SlFuel usld glRl) ol opelldell Ul dsleldotl 2stell el Aacll s B.

dsgldddall esl =

Task 4: Measuring the volume of an irregular stone
st 4: wAAMA uLU0] 5€ MU

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

WAl Bt dousik A wal Aui 200 Al Ros Yell wel Rl

2. 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.)
weldl waRd uegr Y5l (U uear Ayeiud wellell vieR goll ¥l AR wal wells] 2R uearedl oL

Ay 2-3 W GuR &g ALA.)

3. 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.
welloll Qraud Hiolle] waclset s3lal ULaRell 501l ey Aolcl. ¥l Ulklle] R 518 AssU HUEIBA Ros)

AUA AL ot WL, cdl AL HIU AHELY A 289\

4. Now, immerse enough marbles to bring the water level up to the next marking.
&a, AL Ros Yl welle 2R USR, @l Yl stousRUl AllA ol

Volume of water before adding the stone

ueR GARA udcll wello st -
Number of marbles required to raise the water level to the next mark
ULLIAL Ros Yl wiellotl 2cRal ctral M2 %331 dAvlélAl ol dvall -

The irregular stone + marbles displaced volume of water.
AN LR + AVERA, wellott s€ o (rauldd 52 ®.

5. Use the mean volume of marbles, y obtained in task 2 to determine the volume of the stone more
exp

precisely.
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Volume of the irregular stone -
sl 2 1l HOG As Aldle] ARRAA SE U A WAARA ULURe] ay uAe s€ AnA.
exp

AR A UeURq] sE -

Task 5: A challenge
sl 5: USSIR

1) Fill up the cylinder with water to the 50 mL mark.
slousRUL 50 Al Ros Yull well aR.

2) By adding enough marbles, try to raise the water level to the top of the cylinder.
YRell yreHl Arldlll GRS, wellell Rl stousiRell GUR Yl cleiclsll Yt 52,

3) If you do not succeed in raising the water level to the top, note the highest marking to which the water
level rises.
S R Welloit et GUR Yl uslusal usn ot ald, A Wl R B 1o Ros Yl dryf dla Asll lle Al

Maximum marking to which the water level rises

B HsdH Ros Yl wellef 2R atll 2 B, A -

Number of marbles required to increase the volume by this amount
Ul Yl welle R auRal W2 %331 dvlldlAodl qval -

4) Can you think of an explanation for this?
9 R Al URq] 8 sRel (QAURL 28 812

5) Do you think the thirsty crow would have succeeded in quenching its thirst? Explain your answer.
9 Ml Al B ¥ AR 510181 Aoll AR lulaaHi e U0 sA? AR Yellol UMl
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