Vigyan Pratibha Learning Unit Shades from shapes

Shades from shapes

3MTh R Bl

Task 1: Movements of particles in liquids
il 1: SAHL FIOMAT HOTAT STS AT

Materials: Beaker, water, ink, dropper

HIITS! AIS: ST, ITol, 37Ts, Ao

Take a beaker filled with water. Add a few drops of ink to it.

IO HROYes Uab AguTH &1, T 25 d dblel A T,

Q1. What happens to the ink drop?

T3 1. 2o A9 SThdTdR B S5 ?

Q2. What colour change do you see?

A3 2. J¥elal AT DIVAT 945 ST fGqHs1?

Q3. Why doesn't the drop of ink stay as a drop?
93 3. TS AT AT YT AT YA BIR 9a bl (e 617

Q4. Can you think of at least three similar examples from your daily life, where you see such phenomenon? Try
to think of such phenomena in air or gases as well.

T2 4. FEI aHfa SiaTdiles ATARE! BT T STeR0l A 2AhTes B, Sl 331 T gearl faHd ? gal

Q5. Imagine what will happen to a drop of thick sugar syrup in water?

U3 5. ARGRTIT 9 UThTdT Udh & UT0Td STh T, TR BT Blsed AT BT+ BRI 72
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When you add a drop of ink to a beaker full of water, the ink diffuses in the water, eventually spreading evenly in
the beaker. This phenomenon of mixing of fluids (liquids/ gases, as in examples above) happens on its own,
even without anyone stirring or mixing the fluids. This phenomena, though widely observed, was very difficult for
scientists to explain. A clear explanation could only come after it was recognised that matter must be consisting
of very small particles (later called atoms and molecules) and these particles must be in constant motion.

Siegl el UTvT ARG ST TgUTAT s a1 U U4 STh e, AT 3Tg YTUTd TERe AT ok dguraTd FHT
fra@dl. s yared faesuarl 8 gl (5d/d1g, a6 ISTERUIYHT), MURd g8d. 81 geHl 3 dhal
IHSTOTHAT TS 3T, TR AT AT AT T IDBRUT 0T, HIR HSI0T 3105, & <Ig] T $es Sleal &
HHSIes DI e UG 31 GBI BUNURIT dcres A3 UTSOId (JT BT =ik 370] TOT X0] 372(1 =77 feedt et
31T T T Fard TTherzites 3rTey Ui

The small particles in fluids cannot be seen by our eyes. These particles can move in any direction. When there
is a movement of large number of particles, from one region where they are more to another region where they
are less, it is known as diffusion.

SRS BB BUT Y0 THRT SlodiH1 UTg A ATel. § BHUT BIVATS! (G2 BTHdTs/RTIAR B bl
STegT UehT ST HISAT W& 3Ryl BN/ BTeFdTes/ AR S DTl W] ¥l 32 3F21T GHA=AT SN
EEARINIE R CIESNURURIGH

Q6. Based on above discussion, tick the appropriate option:

U3 6. IS T MR, AT GITITAR feeh BT

Diffusion of a substance happens from a region of

a) low concentration to a region of high concentration
b) high concentration to a region of low concentration
T faaR

1) BT el AT STHaRa SR Al 35T STHRIhS

) SR B! ST STHdRa hHT gl 3Tyl SRS

Task 2: Effect of surface area on diffusion
il 2: YSHBTET FIARUITER BIOTRT R

Materials: Wheat flour, tap water, food colour powder (green or red) — available with grocer, a bowl (for making
the dough), 10 glass beakers (about 250 mL capacity- one for each shape, to submerge shapes in water and for
collecting the coloured water for comparison), 5 cups.

FHATST AIfged: e Uis, uroft, @rvare 1 (a1 fdhar S16) — & T BRI G SUGE 813 Ihdld,
TS HiS (HI0Th ARSUVATATST), Dol 10 AU (FAR 250 ). & — U U BUlhal YD 3MHIR
UTUYT JEfAUATATST M1 gicsed $Hid UrogTel G HRUITATS] ariRuATd A5 ), 5 HU.
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i. In a bowl, add a tea-cup full of wheat flour.
i. TPhT YieATd Uh HY9 Y=ad TaTd Us €T,

ii. Add food colour (use adequate to get very dark colour) to the bowl and mix it well with the dry flour. Keep
some coloured flour aside.

i, ST WU 7 &7 ATOT BIRSAT NS AT AT (1 U Tes [S8es, ST YHTUI BT, AT Ted
TS N Y3 FTS[AT DbIgT Sl

iii. Add water to the remaining flour in small quantities. Mix the flour and water well after each addition of water.

iii. S5 fUST AT<AT-ATSAT JHTUITT G107 T3], U d da] Aol "dedTiaR YIS IiiTe} Hal.

iv. Continue kneading the wheat flour till it becomes a nice smooth dough with uniform colour. The dough should
be slightly soft, not hard.

ON O\

iv. BT YIS TTes Yool , YA T Bl Has BT, BHivTeh fehferd 73, 1A, B dh/dlds THTdl.

v. In case you add extra water and the dough gets sticky, add more remaining coloured flour till it gets the firm
and smooth consistency.

v. SR I SR 9707} sy AT 0T fRehe STesl, AR T ATl Big Saeies ¥ dis, Said &ior
g ITfO1 Tholid BId ATal, AI9id e

vi. Divide the dough into four equal parts, making small balls (spheres) of approximately 4 g each. The exact
mass of the balls is not important but all the balls should be same in size and mass. You may use a small
bowl/cup/medicine bottle or a rough balance to compare mass/size of the balls (for more accuracy).

vi. TIR ST HUTHd IASTS 4 IH TSI BEFGE TMed g7d1. oo™ IR M 30 Haward ATel,
N e TMeog el JTHRHAT AT GRJHT HH A3, & UTET. &b b aTd] Moodd AThR febel avgaT
T I HRUATATST 6! BBT arc] / B / SNV SIee < g fdhar ATh aRTe] e aTuR s bl

vii. Using different moulds or by hands, mould each ball of dough into different shapes: a cylinder, a flat round
disc, a sphere, a cone and a brick or a cube.

vil. I ATe g fhdl BTAT, BUIhel Y MeodTT didie] TR 1. S G713, JUIE MATDR
g, TGART TMe3, 2 AT dre fobaT &

viii. Measure the dimensions for each shape, such as the diameter and height of the cylinder; diameter for the
sphere; slant height and diameter for the cone; height, length, and breadth for the brick etc., and record in your
worksheet in table 1.

vili. I JATHRTET TRATIT HIST, S SSMSTET T A0 IT; MeATar A; gl Rl It 107 gr;
it ST, Sidt anfor ST, 2 A1t JHea RIS (Work sheet) TaT 1 ALY Aiadl.

ix. For each shape, take separate containers and add 150 mL of water to each. Label the beakers with hames of
the respective shapes.

ix. JUD ATHRIATST, e AUTH 6 TADBI 150 ST, qrof =T, HUrh=dT SMHRITAR AUraAiar 1
foret.

X. Gently place the shape in the respective container without spilling any water.

X. SIUEATCE qTof} G2 7 Ug <<l HUIhd JAThR SRIRYYI T-gT ATl SguTae Sl
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xi. Please note that the shapes should completely immersed in water and all the containers should have equal
quantity of water. Add more water to each beaker if any of the shapes is not submerged. All the containers

should have equal quantity of water.
xi. Il g &1 Pt MMHR YUYl YTUATd JEoies JMed ANV Hd IgUraTd ARET Uil 3178, SR TEE] ATBR

qIoTd §SI3 AT TS, I AU 31fere aroft <!, |d IeuraiFed Urofl RIS 10T 3e, § UTEL.

xii. Keep the containers undisturbed for about 30 minutes. Use this time to calculate the approximate surface
area of each shape. You may use the expression for surface area given at the end of this unit.

xii. TG AR 30 FAFC RR a1, AT SR TS MMBRT IASTS] ISHS BIe]. ATHNT AT TShTed]
AT frs e BT AT aT0R Il B ADI.

Dimensions of the
Sr. No. Dough shape shape (diameter, Surface area
31, HUDHT 3TBR height, length,
breadth, etc.) J8h 6
JATHRTET TRHATOT (T4, ST,
Sidl, ¥4l 3.)
1.
2.
3.
4.
Table 1 dd<T 1

NOTE: One way to obtain the radius of a sphere is by wrapping a thread around it to find the circumference and
use the circumference to calculate the radius.

<1Y: MSTHIE g YT URe INgAr Il AT GRETE amaR HRad a1 Bredl Ad. Mard o
[REJERRIEIIRC A RIRIIRECIE

- After 30 minutes, gently decant the water into a separate glass beaker or carefully remove the dough from the
beaker. Observed the coloured water in the beaker.

» 30 TR, IgUrETes UToll E@ARYU Bereal H=AT SUTATE T fhdl T B0 Bldoigdd
Bl B1. TGUTAIIe) Ml UTodTe f+Refor 1.

* Arrange all the beakers side-by-side, starting with the darkest colour to the lightest.

« qd TYUTH, TS& UG G-I TMRIT AT ATl

* Place next to these another beaker with plain water, and record this as zero ('0").

« T AISTR] |IEAT UT0gT HReyes Ueb AuTa Sl AT T3 3 (0°) A1 L.

* Record your observations in table 2. Indicate the intensity of colour of the solution in each beaker as “very light,
light, dark, or very dark”.

CC BY-SA 4.0 Licence, HBCSE 4



Vigyan Pratibha Learning Unit
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« IR Boyel R T 2 7 Aicdl. Ydd dguIATiie S1aomed] ATl SdT uge ATaR @y |9,

A, TS fdhar U Tes” 373l g BRI

Sr. No Dough shape Colour intensity of the
35P. HUThTT ITHTR solution (very light, light,
dark, very dark)
ST AT <A (U |,
qI=, e g, YU Ts)

1.

2.

3.

4.

Table 2 ddT 2

Observations of the activity performed
PosedT el FIRIeor
» Name the beaker which has maximum colour to the solution?

- HIVTAT FYUTEATI STAVTTSST T SR T 37T 378 ?

* Name the beaker which has minimum colour to the solution?

- HIVAT AGUEATA STIVITAT AaTd HHI 7 JATAT 312 ?

Q1. Arrange the dough shapes in the increasing order of colour intensity:

U3 1. DUTDT R T TSN IR HiST?

Q2. Arrange the dough shapes in the increasing order of their surface areas?

U3 2. HUThd JThN el Y8 TR do T hHTINIR Hier?

Q3. Why did we initially make balls of approximately equal weight?

T3 3. JATYUT AT AT &Il FHI GofTd TMod b d+des ?
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Q4. Why should all containers have equal amount of water? What will happen if the volume of water across the
beakers is unequal?

T3 4. 4 SUTHAHL] U707 AR JHTUI BT 8ol T ? SR BIe] AqurHed gIodrd JH101 FH T I
BRI ESS?

Q5. Why should the shapes be completely submerged for the same duration in water?

3 5. BUIHD TR AREATE dobebiRell U0 YuIvoT g8 eies Bl STae ?

Q6. Why does the colour intensity of water change with different shapes?

3 6. DUTHTT AT JTHRIJHR AT0Tcies T ATl BT gacsd ?

Q7. Based on above questions, explain whether there is any relation between the surface area and the rate of
diffusion?

U3 7. a1 T YR, UShes JAT0T fIGRUT SR AT BIe! Aae 3 DI, o TE B

Task 3: Observing the diffusion in gelatin box

it 3: frosfed Tkiie faamoma fieror w=or

Materials: Gelatin powder without any added colour (any branded gelatin powder available with grocer), tap
water or any potable water, phenolphthalein solution (1%), plastic cups (as moulds of different shapes—
chocolate or cookie moulds can be used), glass beaker 100 mL capacity, a shallow wide container or bowl,
measuring cylinder (100 mL capacity), heater or stove, dilute base: NaOH 0.1 N or soap solution (10 drops of
any liquid soap in 100 mL of water), dilute acid: HCI solution (0.1 N) or bathroom cleaner acid (diluted 10 times
with water) or lemon juice (juice from two medium sized lemons in a glass of water), butter paper / transparent
plastic sheet.

PaIATS! Fifed: BIvrral W 7 ool Tesfes qraey (fhR10N T IUGE 8IS Ahed 313N BIUie]
Rtesfes uraeR), et arofl fhar fyvaraie arofl, fhaieh e Sraur (1%), SIREHd BT (T ATHRI
AT T dldbosc fhal Hobl A A aTaRdT Aciles ), 100 fHS!. Bra<d SUTH, IUS AFcrer TARS His fdhar
e, AT (100 f.), Blex fhar Wig, faRe 3FSRI: 0.1N NaOH fddT |Evmd g1avr (100 T, aroara
PIVATE! S AEUMT 10 99), IR 3F: HCI STa9T (0.1N) fhdT M8 Wee HRUIM 311+ (10 Ue groft
@ faRes doyey) foba fosama X9 (Ueh TSR UT0gTe HEIH SR 19 f3aieal I9), 92X UuR / UR&E3ID
SIRES 3le.
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i. Take 100 mL water in a beaker, and heat till it boils.

i. IgArETE 100 ST, uToft 21 37T IHe! ISR ATST IWIe =,

ii. Add 5-6 gms. gelatin powder. Stir to mix well.

ii. 1T 5-6 T RTSfeT yrass fraest. {8707 aiTes sdwl.

iii. Continue heating the solution till the gelatin is completely dissolved.

ii. TTO3 e quiuul fRAREreuRicT STavTeT ST 1.

iv. Stop the heating and let the solution cool down for 5-6 minutes.
iv. STUITETT W GOF i AT < 5-6 FAfC of s B1es .

v. Add 3-4 drops of phenolphthalein.

v. SIaUId AT 3-4 29 G

vi. Add 1 mL of NaOH or soap solution.

vi. 1 TIST. NaOH < gTav7 fehaT |10 ST90T STehT.

vii. Mix well to get a dark pink colour.

vii. STAUITET TG ST [ YIRS of =iTes e

Shades from shapes

viii. Use a measuring cylinder to pour 10 mL of this coloured gelatin solution in each mould.

viii. ASTarETd 10 . Tfa Rresfed graor s 3o uie |r=and 31T.

ix. One can also make one’s own moulds by using household items, such as an empty match box for getting a

cuboidal-shaped gel.

ix. MUV BRI I[N IR Ha] 91 AHT g9 2Abal, ST DI RBRAT Breucrdr giaR - grdhel]

MMHRTY T TAR HIAT U, BN,

Figure 1

Sl 1

Figure 2

St 2

Gel in two different cylindrical moulds: T AT SSNBTHR ATRTHS ST
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X. The amount of gelatin solution poured can be more or less, depending on the size of the moulds available. But
pour the same quantity of solution across all the moulds, i.e., one can put 15 mL of liquid gelatin in each mould
instead of 10 mL.

x. SUGE STl AT ATBRIAR, RIS o5 STaume THI0 ST fdhar w4l 31 31dhel. U d
QI G107 FREITE JHIVI &1, TS e Areard gwel 10 AT Uasit 15 e, Sdls [Sofed sa u9
el

xi. Allow the gelatin to set for 30 min. You may keep it in the refrigerator to speed up the setting (see Figure 2).
xi. T3 feT ag BroaTaTe 30 fFeTa de &1, Sads Ug BIvARITS Jwe! o WIoTHE] Sg 3AdhdT (AT 2 UTaT).

xii. Carefully take out the shapes from moulds, and put them on a butter paper/ a clean plastic sheet (see Figure
3).

ii. AT MHR PHIBSIdD dTeR BIGT ATV oI JeR UIR fhdl Tee SIRe Aed” SdT (AT 3 UTaT).

xiii. Measure the dimensions of the shapes prepared, and record them in table 3.

xiii. TIR HosedT NTos e BRI TRHTOT HIST ATFOT ) ot 3 HEY Aigdl.

xiv. Take a shallow but wide container or a glass bowl. Pour sufficient quantity of a dilute acid solution so that
the hardened gelatin shapes can completely submerge.

xiv. IUH 355 TERE Wis fohar Hradl ardl &1, | R RS ST STa0l &1, SUidhRa ded Sohed
RT3 PR QUi Feciies.

xv. Gently place all the gelatin shapes into the dilute acid solution. Try to put all shapes in the solution at the
same time instead of putting them one-by-one.

xv. T |4 3MBR faRe AT STI0MA BRARYUN ST, DR YDA Uh A SIUATNGSH HY DR
UhTd dodt STV STUITAT Te .

xvi. Note the time when the shapes were placed in the acid solution.

Xvi. SIEgT 3MTHR ST STIU SdTes, T doaddl Al H.

xvii. Observe the coloured gelatin shapes and the time taken for every shape to become colourless. Record your
observations in table 4 (see Figure 4).

xvii. TT3ICTa TN SMHR AT YD MMHR WS BTG BEIS] de ATd RISV BRI, Tl hosorl
FRR1eT0r et 4 Ay AT (3Tl 4 TET).
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Figure 3

3 3
Disc: Tl

Cylinder: T8

o

Shades from shapes

Figure 4

3Tl 4

Gel after removing from moulds: ATRAITHY BTG TR foTes

[CH

5 minutes after immersing in acid solution: AT+ 5 fafre RSER SRR

Observations of activity performed

PosedT peidTe FRleror

CC BY-SA 4.0 Licence, HBCSE

Dimensions of shapes
Sr. No. | Gelatin shape (diameter, height, Surface area
P, | ISTesICHAT THR length, breadth, etc.) ISHh o

BRI gRHTOr /AT

CISASEIRZIIRTES
1.
2.
3.
4.

Table 3 dddT 3
Time when the Time when Time taken
Sr. No. Gelatin shape | ghape was placed he shade to become
3gh. | ForasfesTan smer i(:;;:i::c(;luﬁon becaml: comewurles-s(sec)
) colourless SIVITATS] STy bl
TSTd TR STAT <t ) N (e
- (ﬁ Frerd ) (min:sec) ( )
JTHR TSI ST I
I (e Aea)
1.
2.
3.
4.
Table 4 dI<T 4
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» The shape that took the maximum time to become colourless is

* The shape that took the minimum time to become colourless is

« ST THRTAT VB IH BI0ITATST HaTd hHT dod 5 TTosT Al

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?

13+ 1. TS feT=a1 g1avmd fhTeh A f—~a8 NaOH T ST BT BTdes 3T ?

Q2. Why did all the shapes turn colourless after immersing them in the acid solution?

T3 2. 4 3MDR AT SIATHIR MBI BT FTe3 ?

Q3. Why did the different shapes take different time to become colourless?

73 3. IS MHRIAT TR BIvATATST ITST I8 BT BITHT?

Q4. What is the role of gelatin in this experiment?

T3 4. T HANTI T3t YT 1 3 ?

« T MBHRTST B BIVITATS! FdTd TR d&d STTAT 3

Shades from shapes

Q5. What would happen if phenolphthalein was added to the solution in the bowl and not to the gelatin?

U5 5. SR fhiehfes Rafeaed fgasvamasi! ¥iedia STauTd eTh e’ ax BT 8ls ?

CC BY-SA 4.0 Licence, HBCSE
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Q6. What will happen if we put these discoloured shapes in a strong basic solution?

U3 6. SR 3{TY0 § B 3MMHR e SMFSRIT STIU Sa X BT Blcs ?

Q7. Can you suggest other easily available dyes/pH indicators instead of the one used in this activity? What
changes do you expect when you use those indicators?

W2 7. A1 fehdd draRes e MU SR HESl SUGE 3deies ¥ fdhar A (p) 3l Jre! g ABT Bl ? Sieg]
eI < T2l ATuRTe 8T JRTAT BV dao3 fawiles ?

Task 4: Diffusion in living beings
el 4: FoTlaiaed BIOTR faRmRoT

Have you ever wondered how nutrients from our food enter the bloodstream? The process is similar to what you
observed in the above activities. However, in humans and other living beings, diffusion occurs across
membranes. A membrane is a material that acts as a barrier or divider between two regions. A permeable
membrane allows most substances to pass across it. On the other hand, a semi-permeable membrane allows
only certain substances to cross the membrane, but not others. Most biological membranes such as cell
membranes are selectively permeable.

YT IS UINbge] YFITaTaTd DHall T2l BN, AT Y27 JFaT] Bl TSH1 ATe BI17? &1 UlshaT Y0y
RIS P UTSsed] UIsh I ARG 3. HIH, AL 3T 3R FoigiAed f[auRomme fha1 qeameg sid.
UCSH B QM HETHE] YT AU $HRd fHhar SHISTHRIRG S o, IRYCS (YRYTH) dgdd qarir
AT SIS <did. SOl 9], AHURIUCS haw brel Mase JaId=rd My SIS odid, Ny
AR TSI, TgD SIfddh IS, M BIe! Wiiuees, 1 Fased TRYTe SN
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capillary network

Villi

small intestine

blood vessels

Figure 5 Small intestine showing villi with capillary networks

3P 5: HBI ATTSATI S i3] ST Ige
How is the small intestine adapted? : G&T 3fTde HH AJHice e ATe ?
Capillary network: B13TeT STyt
Small intestine: G&TT TS
Villi: Sge
Blood vessels: YadTig=aT

Q8. Can you think of more examples, of organs in the body, or in nature, where larger surface area affects
diffusion? Here is one example:

a) Diffusion of oxygen from lungs into red blood cells.

U3 8. IR rqaard fhar fFawfa, R Aieen ysware o fhdar aRomT gidl, ol ! IgTevor
JFe1 AR ABTS B1? J& T I&TevY fSoies oTe:

37) SifeASTTa UHHAHYT B3Teh YA faRor

Expressions for surface area

IEHTHT A
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Sr. No. | Shape Shape diagram Expression for surface area
1 Sphere fmrp?
71 Cube m 6 x side®
3 Brick (Cuboid) H
L W
r
4 Cylinder and flat disc h
5 Cone ! _—
Table 5
Shape: 3D

o\

Shape diagram: 3TRTE1/ 3fTdhell/ o
Expression for surface area: m Nkl
Sphere: lirc)

Cube: Y+

Brick (Cuboid): dIc (G-TdhT)

Cylinder and flat disc: SS1Tc3 3TUT HUTE Tdhcil
Cone: 3P

Side: 915

References
L]

* Diffusion https://www.biology-online.org/dictionary/Diffusion
» Diffusion BBC GCSE Bitesize http://www.bbc.co.uk/schools/gcsebitesize/science/add aqa pre

_2011/cells/cells3.shtml

Figure/lmage Source
EINCICRCIR]

* Figure 5: meyersnet.info/wp-content/uploads/villi-in-small-intestine-biological-examples-of- diffusion.jpg

CC BY-SA 4.0 Licence, HBCSE 13


https://www.biology-online.org/dictionary/Diffusion
http://www.bbc.co.uk/schools/gcsebitesize/science/add%20_aqa%20_%20pre%20_2011/cells/cells3.shtml
http://www.bbc.co.uk/schools/gcsebitesize/science/add%20_aqa%20_%20pre%20_2011/cells/cells3.shtml

Vigyan Pratibha Learning Unit Shades from shapes

Credits

Main Authors: Rekha Vartak, Anupama Ronad, Vikrant Ghanekar, Sasikumar Menon, Adarsh Shetty
Contributing Author: Rohini Karandikar

Reviewers: Gouri Krishna Rajesh, Maithreyi Narsimha

Editors: Beena Choksi, Geetanjali Date, Ankush Gupta, Reema Mani, K. Subramaniam

Marathi Translator: Pranali Parab

Marathi Editorial Team: Deepa Chari, Aaloka Kanhere, Vijay D. Lale

Creative Commons Licence: CC BY-SA 4.0 International, HBCSE

CC BY-SA 4.0 Licence, HBCSE 14



