Vigyan Pratibha Learning Unit Shades from Shapes

Shades from Shapes
el eSS 6fled b S Bl &F&FTWIBIS6T

Materials

QUIT[HETS 6T

Task 1: Beaker, water, ink, dropper.

QFWIGL 1: LIS85IT (LNE6DI6L), 8560016001 [T, 60D, Q&FTLLY.

Task 2: 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 tea cups.

QIFWIGL 2: GSHMBIEMLD L6, GHLOIMUI FH600T600 [T, 2_600T6Y FITUILD (LIS 3160605 FlaullL|
BImLD) - eflen&HEs5L&EHTIFILLD FemLSEL0D, L0me)| LlemgFeausmasmer LITSSHTLD, 10
SHeooreoor Tl LIGaI&m6T (gm&SSTp 250 L0160 QSsMeTerene Q&Meiorl gl - 626166
AQAISSHHGSD  QROTM,  QUQEIRISGEET  SHe0oTeo0iHlel eSS  GFWIWLELD
RLILINH6USMETE 6U600T600TLD &H6VIHS HeMT CF&fl&H &), 5 GH6U6M6TSH6T

Task 3: 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.

QIFUIGL 3: GUEDOTEOOTRIGET GFIGSLILLTES G826V Q60T SeT (LD6flends s aHemLLI6v
BOLEGD a5MUS @O0 boeUaTSTIen Cgeger S, Gl B oiees)
IHMaUG GBI, SLITTSLIGHE06T SHenTEev (1%), LN6mmenvly & &H6UemeTs6T (QleuelGeu )
QUL QIMBIGEHESHTET 2 (HOUFE&HETTEH - FTHCL VS GHHH 2 (HeUFET6m6T
LILeTLI( & &6VITLD), 100 LAL.6Ol Q& METEmeTe) Gl&smetoTL 8560016001 LY. LIS &, b oLl6LeVTs
356V GQISITETEEV60T 3J6V6VG Tletoreoorld, emai(HD 2 (HemeT (100 LAL.6Y Q& TeTeT6T6Y),
(LI (heater or stove), G6DMEUTEOT &HTTHSH60T60LN GI&HT6O0TL GQILIMIHETEH6T: HCl SH6MITEF6V
0.1 N) jevevgl S ILIEHMENW FH(ped LIWeTURSSID Sidlevld (10 LOLTBIE S600T6001 )
HVHHI) VeVGl TILAIFFLID FTMI (RIH G6UMET S5600T6001 16V @) T6evor(h 6TewLAIFSFLD
LILDEFSFTM SHeVHSHS)), LIL_LJ SIT6T (butter paper)/e6rflL|@&LD LI6TTENVLY 85 SIT6iT

Task 1. Movements of particles in liquids

QFWe6L 1: BImIG6Tlev SIFeaTaHerfletr @)L LIQUW TS

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

& 60016001 TV BITLILIL L 62(H LIG86mT 6T(h & SISO &HMETEBMRIGH6T. 2iFH6v F M
Slerfls6T emnenl G&F(HRIG6T.

Q1. What happens to the ink drop?

G5.1. 60LDG Fl61T15 G 6TeOTeoTeU TR M S)?
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Vigyan Pratibha Learning Unit Shades from Shapes

Q2. What colour change do you see?

B85.2. 6T60T60T BIMLDMMMEHEMS LITTSHRNITEHET?

Q3. Why doesn't the drop of ink stay as a drop?
G5.3. 600G glerfl greor glafluimeCeu smIGAILallcveney?

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.

B5.4. 2_HIGEHL LI St aumb&emnas W6y Brls6T LUMTSHS @) & CLITeTm ML) s6T
GOMBSLLFLOME CLOGTENM GIFTeVEV(LNIWLDM? STMHMI 3j606Vg euerlnmIgerflan
QIbS bl&LD6&6T GUISSI FBHI W BISET.

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

G5.5. @(h Slefl FIGEmILITENS &600T600! 160 26mM M 60TTEV 6TEOT60T [FL_G5@GHLD 6TETLIENS
FHMHLIMGOTF QI F I MHBIGHET.

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.

geooreoot I BITOLIW e Ligaflev sp(h Sl6rfl emnemul GaIssmev CHILIGLIMESI, 3H5
D Seooteooglev  eflgell Lissdflev  em@rmes ugalell(h. e(hLOmIsET
CVGSTHSSLILLBETET  dhHIHHTL(HEHMETCLITL & JaUmIgS6T/aUerflLomIgs6T)
HSVBHHID @QBSH BIHL6, Jeumenm WTIHLD  HeVSH&STINGIT,  &HeTmmnGeuIT,
F\eoorLMLOGeVIT SMeorMeGCal LG, LTINS SHeUellSasLLUL L. @@ [BIHLD6ITS
@QmBSTID, @ang allafllilg allepehmeflemeErsE WEaD &51q6TNs @) (FHSHS.
QUMBETSHET WHFFAMIL SIGH6THM6T (LN60T60T G866 LDMMILD CLNEVE Ja. M)IE6T
6T60TMEMLO&H G LILIL_L_60T) Q&5 T600T L. (IH & (FH G OG0T MILD 360)6) eTLIGUIM&ILD
BEHIHSIQHTOTCL @ (HSHS CouetT(hGWeTmID ST ESS LIeTLSTeT 6
Q& erleumenr efleUTemeoTemUl GULOMIS (LNLLHSHS.

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.

@(b\LomIsafleveTeT @beHE FMIL SIF6ETEHET BLWLNEML U HeooT&HEHSEGS QSFIWTE.
@eel dh5s5 HemsWID [BHEHFEVTLD.6Te00T6o0fHemMEBUIN UHEHMES @) HEHGHLID
LGS WO BHE, Gemmelns @MHeHEGID LGH &G @)5SI66T856T GLIIHLO6TeN6 HIHLD
BUITE 31608 alJ6 56V 6T60TMEMLOEHICMITLD.

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

CC-BY-SA 4.0 license, HBCSE 2
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B5:.6. GG QSHBMHGHELILL(H6TET HevbhEeMTUWMLE0l6T g LliLenLulev, H&HS
LIS 6N 6T 2 HH6L LILSGMIULIL e @(HHISET.

Diffusion of a substance happens from a region of

(b QuUmerfler allreuev

a) low concentration to a region of high concentration

a)

QFEMle] Gemmbs LIGH WO mBHE EFmley & &M LGS enul CBTe:S) b8 WLD.

b) high concentration to a region of low concentration

b)

QFEMla] H sLmer LGHWIeNmHE Qanle] Gemmbs LIGHenul GBTe:S) H8WLD.

Task 2: Effect of surface area on diffusion

QWL 2: ellgeuedlev YmLiugliuerelledr $mé&LI0D

Procedure

el Lpemm

Vi.

Vi.

In a bowl, add a tea-cup full of wheat flour.

&(H FeooT6t0TE TV, (D CHIBIT G6UMET 2166 CHMEHIMLOLOTENE GF(HMRIGET.

i. 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. GH6OOTEOOTE TGV D 600T6) FITWLGHEMS (HEVEV S(LDE&ELOMET BIM&GemMS QLIMICUSDE

BHemEUWITET 216T6) LWeTL(h&SIMI&GT) CFIHS, 2 60VJHS LOMEL 60T [H60TMIMTS
HVBHFH(HHIGET. @)\ HSH 6L6D0TE00T LOMem6) Q8 TEHEFLOMTE S560f1GUL 6T(H & Sl6m 6| MHBISSET.
Add water to the remaining flour in small quantities. Mix the flour and water well after each addition of
water.

LSS (LPGITEIT LOMEYL60T Q&BMEHEFLD GG TEHEFLOME: S5600T60016MTE CF(HBIFET. 6UQEUM(H
Wenm  Heooreootend CFIHSE LI6Teor, LOMemeUU|D  SH600T600l MWD  HEdTMITE
&H6VHSH (HHBISET.

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

60T MIGUITETM BIMEH6V, [H6VEV QILDETENLOUITET LIGHH 60 CHMSI6mLD LOMT6) LOTMILD
aemIuley QSHTLIbHE SmS LIenFums6r. me SFImlsere] QLeTemLoulns
@\H&HSH Geuevor(h\LD, &HLQ60TLOME @) (H&HSHSH Fal M.

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

I|6TOUSE B EHLOMET SH600Te00 60T HRIGET CFIHSHSHMV me)] LlgLelumslL
GUIMeTTeL, 2iFI QS IQUIMET QLOETEnWMET LSSSISHEG Wrmid  elenguiley
LOF&(LN6ITEIT FITUILD S6VIHS LOMemed CFI&HS (hmhIGs6T.

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 rough balance or a small bowl/cup/medicine bottle cap to compare size/mass of the balls (for more
accuracy).

Fflumes B sLUUGHSTTS  Wmamel  LNfsHMhMmEG6T.  6eU6leuTeT M
JOHSTL 4 GIMD e, WmEG0aTn ST 2 (HeooTenL S6TTs
CoHMaTHIFHET) 2 (BL(DBIFGET. 2 (HEOITEDLGHETIET  6TehL.  6TedTe0T  6TedTLIS
(LNEGHULDTEOTHIVEMED, ILE0TITEL 66U METEHSID @G (6Me D  6T6mL_ULD
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Vil.

Vii.

Q& ME00TLY (H & T C6U6ToT(HILD. 6TEML_FTTeNE 6V6VE! T M) GF600T600TLD/(G6U6M6MT/LO([HH S
LITL_LQ 6V eLOLQ 60)ULI LweTU(R &S o (HevoTemLG6rfledl 966 /6TemL_6mUL
@UILIL (O LIUMI8 856D (S16V60 WSS 60TenLNem U 3F\ &5 55).

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.

QEUEIGAIMI 2 (HEU FFEET VLG MEHEHEMETL LIWLETLHSS), 626UQ6UM(H LOMeY
9_(H600T6ML_6MUIU|LD Q6uUeIG6UMI UL GUMRIGETTS 2_(H6UTH G MISHET.

viii. Measure the dimensions for each shape, such as the diameter and height of the cylinder; diameter for

viii.

Xi.

Xi.

Xii.

Xil.

the sphere; slant height and diameter for the cone; height, length, and breadth for the brick etc., and
record in your worksheet in Table 1.1.

QRAUGIAUT([H UL EUSTET 6TEUTMETD 6THE 2 MIG6T QFWMmSmerfleyeTer
S Lalemeoor 160 UBeNOBIGET - 2 Bemerulledr 2 wiglh wmmid el LLD;
CommemsFHleT L LLD; SwmlDLledr &Fmile) 2 Wrh wmob L LLD; Q&mIgEeder
o WL, Berd mMILD &6V GLITETMEm6Y;

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

66UGIUMIH QUYISHSISHGD, Caum Coalm Q&HTETHEV6TEHN6T 6T(h&SIEH6I&HM60oT(H)
alGleUTeTMIID 150 LAL.6Y SevoretotenT CFISHH(NMBISGET. HSHSH 666N 6T
L& & 86rfl60 918607 QIUILTEEMET &M &S (hhigs6T.

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

IGOTHET  QEHTETHEVE60  QUQAIRISGET Seooteoty  QeusflGu  FbHSMHLL
QILDGIEUTSH 60)6USS) (HBIF6T.

The shape should be completely immersed in water. Add more water to each beaker if any of the
shapes is not submerged. All the containers should have equal quantity of water.

6ULQ.EILD 5560016001 16V (LN(LDEMLOWIITES eLALDE) @)\ (H8:85 Cauetor(hLD. 6T&H UG 62(H 6ULQ.6ILN
eGSR (HE56116V606V 6TEOTMITEV &H600T6001 6T 2HS LiGasflev Gswld GF([HMmISHET.
S|NETH S Q& TETE6V60TE ETHLD QT 3|66 5560016001 6055
@ &M600T L9 (H & & BEU600T(HLD.

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.
JOHSTLL 30 BHILOILBSHEBHEGG G&HTETdHTEHMET Q&GTHEHI6 gSIN E)6VEVITLON
MUSH(HMISGET. @bs CBhIHmME LWaTURSS 66UQeMT[H 6615 6T
G mmwILDmeT LmLUIUgLiLeTenel SHeorsH(hmser. @bsll Llfleler @misuiley

QETMH&SLILIL(HeTerT LT LILI6T6) 8585 60T 55\ JTHIG606IT PraigserT

LIWI6oT LI(H & &H6VITLD.
Table 1.1
O|L_L_6U6DI600T 1.1

Dimensions of the shape
Sr. No. | Dough shape (diameter, height, length, breadth etc.)
. . . . Surface area
aler | Lomeledr QUL 6UET 60T 2|66 E56T S
) : o : i : LmUUTLIL6Te)
600T | GUIQAILD @IL_LLD, 2 WFLD, HeTLD, &{86VLD
GUITEOTM6D6)

CC-

BY-SA 4.0 license, HBCSE 4
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1.

2.

3.

4.

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.

GOILL;: BTV 6eTenm CHMOTHMSGE SMMl UGS FMHMETenel &euord: S (heus!
AUTHMGS GUMUGDHETT @ el Ulerery, @&ammeTtenelll LweTUhHSS)
QL TH6M G 560018 L_6VITLD.

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

30 BIVILBISERSHGL Lletery, SHeoflQuimm SHeooreoorTly  LisasHflev  Sevoreotemy
LL(GID  GOeVeY 2EMHMIMBISGET Vevd LIGafled(pha  Dmemel  SHeUeTlons
S HMMIMBIGHEIT.

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

WESHLMT BImEHL QFTLMEG Qeuefliw Blmmsear eerm  auflemsuiley,
2SS LGS TSHm6TULD SHSSDSS 2HOSHEMIGET.

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

QeUMIQLDETT  SevoteooienT WL (HGL Q&MY (HHGLD  @)6T6erT(h LG0T
@eub M6 BV 0I6USH S, 600G LLEBBIUILD (0) 6T60TMI GMISH (HIhIS6T.

Record your observations in table 1.2. Indicate the intensity of colour of the solution in each beaker as
“very light, light, dark, or very dark”.

PRIGET  Selallssamemm S Lalemenr 1260 LSHNIOMESGET.  66IC6UT(IH
s fledweter sempaedletr BmsSalrsemns Wseayn Qeueflmiw, Qeuerflnilwl,
SIPSSLOITE, S{EV6VS [HEVEV SH(HSSHLOMEDT" 6T63T 1! GOIST(HIAISHET.

Table 1.2

3|L_L_6U6Em)600T 1.2

Sr. No. Dough shape Colour score of the solution
611.6T600T LOmel6dT UIg LD FHEMJFEO6T [BIM 6T600T

1.

2
3.
4

Observations of the activity performed

GO MG & ITetoTL Q&F W66 2_HMIGHITE &6V 6T

The shape that gave maximum colour to the solution is:

HNJFNGHE PG LILILGWITET BIMEMS SIS QUlqalLD:

The shape that gave minimum colour to the solution is:

HNTFNISHG GMDHS LI UITET BIDGH0S HHS evlqeld:

Q1. Arrange the dough shapes on the basis of the colour score:

CC-BY-SA 4.0 license, HBCSE 5
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B55.1. BIM 6TevoTEn0T160T LQ LILIeML_UII6V LOMEY 611G 6UMBIS 66T aUflen&FLILI(h & SIBIGH6T:

< < <

Q2. Arrange the dough shapes on the basis of their surface areas:

G5.2. LmLliugliLeTeysserfleor 219 1L Ulev LOITEY QUL GBI G606
aUflen&LILI(h & SIMIG6T:

Q3. Is there any relation between the surface area and the rate of diffusion? Explain.
853, allgausy aHSSHHGSGID LmUUFLLeTe&H@G0D @emLCUl 6&HmeUg QGTLITL
2 6Tengm? elleuflmIgG6T.

Q4. Why did we initially make balls of approximately equal weight?
G54 QBMLEHSTH, FL LSS L @G 6lemL6mId QEMe0oTL. 2 _(HEs0T60L_606T 6J6dT
BITLD ©_(HeUTESHGeoTTLN?

Q5. Why should all containers have equal amount of water? What will happen if the volume of water across
the beakers is unequal?

B&:.5 g s S QsmeatsevenEmeflapin Gy  gjemelley Sevoreoor )
@) (& &HBeuevoT(HLD? L& aserflev &5600T6001 [ 160T QG TETETETEY FLOLOME
) 6L606VEILIEOTMITEVL ETEOTEOTEU MG LD?

Q6. Why should the shapes be completely submerged in water?
B55.6. GULY 6UMBIGEIT 6J60T (LAILDEMLOWLITE: &600T600! 16V CLALDGUI (H 58 Geuesor(hILD?

Q7. Why does the colour intensity of water change with different shapes?
G5:7. QeueuGalml AU AUBIGHEMET QIUTMISS Hevoteoo fleor  BIMSHITD  geor
LTOILGSH MESI?

Task 3: Observing the diffusion in gelatin box

QFWI6L 3: Q6L 1960T QUL 19 ulev allFaleney 2 MHmIGHITSH G S 6V

i. Take 100 mL water in a beaker, and heat till it boils.

i. @m Ussfley 100 W60 HevoreootenT eT(H&SIH60SHToT(H), GS&THBlemnevem
6TL_(hLheuem w6y &L ME&HMmISET.

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

i. 56 GIMD GNeVIGET FTemeT CFISH(HMIGET. [BEOTMMES  HEVLILGMHETSH
&) 600T(H MBI & 6TT.

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

iii. QE26VL_LQ.60T (LN(LDEMLOWITE S6M T UM TUI6V HeMIF6m6V &L MG MHISET.

iv. Stop the heating and let the solution cool down for 5-6-minutes.

CC-BY-SA 4.0 license, HBCSE 6



Vigyan Pratibha Learning Unit Shades from Shapes

iv.

vi.
Vi.
vii.
Vii.
viii.

viil.

Xi.
Xi.

Xil.

Xil.

GLTEGES  BosSHall®), wBps5T1n BHUOLBSERSEE  Se0IFen6)
&600t 1 (D15 6T/ el (h MBI ET.

Add 3-4 drops of phenolphthalein.

3-4 QFTL(H&H6T &LI60T TS L185606060T G (HBIGET.

Add 1 mL of NaOH or soap solution.

1 101.69 NaOH 3j6v6vg! GFMLIL| 60T F6m6v CFIHS (hhIgs6T

Mix well to get a dark pink colour.

BEOTMIMTEH S6VHSE S(LD&SL0MeoT LNMhIS QLoeTReULIL) BlM&emnd QLI mImkIgH6T.

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

Slemail_(h 2_(HemeT 6eTenm LIWETLRSS), elGeUT[H 2 (Hel FFewn 10 Lil.ed
QE26VL_LQ.60T &6 JF60I6V 26T M MIhISH6T.

One can also make one's own moulds by using household items, such as an empty match box for
getting a cuboidal-shaped gel.

Il 8VIETeT  QUIMTHETEHEMET  eMeUSSID  BHIGET 2 (Hhed AEFFEHEMET  SUIMT
QFWIWLIEVITLD. 6T(NSHIGSHITLLITH, SeoTFSIT Ul 6USHIMIETET GlE3606060 GILIM &HTeVl
FUGLLL1gemU LWeTL(H&S6VTLD.

———— @rew@ QauiGom 2@er |
GEL IN TWO DIFFERENT CYLINDRICAL MOULDS 2FHHafL G20

5 ———

The amount of gelatin solution poured can be more or less, depending on the size of the moulds
available. But pour 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.

o (H6U SFFGETIET 3jememalll QLITMISS, G836V Q60T S6MTEFM6V 3T FHLOMEHEG6IT
GmeUTHCaM 2ermmeurd. 10 .60l Hlyau Qe es@E LSS 66UG6UT(H
2 (el YFFD 15 WY Fal. 2ETMMHMEVTID. YEOTTEV, DOTES 2 (H6
I FGGafaD 2B 3|66 F560)TEFEM6V 26T MMIMRIGET.

Allow the gelatin to set for 30 min. You may keep it in the refrigerator to speed up the setting.

@6V _1960T Q&L WITaISME 30 BILOILMBISGET SHMTHHHHRISGEHT. & Q&L I UIMELID
QF WMV llemIeuUTss GeTLEGGerMMUI6L (refrigerator) 60)6U&HFHEVITLD.

2 ey NE&SHMeNBHE 1[5 5006 Cmsd

N N

Carefully take out the shapes from moulds, and put them on a butter paper/ a clean plastic sheet.
QUYL AUMRIFGENET FHEUETLONMS 2 (Hed UF&H&amha QeueflCw ei(h&Hg!, LILLT

CC-BY-SA 4.0 license, HBCSE 7
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GuLILT/&&SLmeot Lemmerulg & simerflev emeusd S (hmigsarT.

xiii. Measure the dimensions of the shapes prepared, and record them in table 1.3.

xii. 2_(HEUMSHSLILLL.  auqelmisefledr  eteysener  amall(mseT. @ eumenm
I Lalemenor 1.3 6V LIS e (h\BIgs6T.

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. QLLOLOMM 3L60TITEL | FEVLNITET GG TeITE>6V6m60T GULIIT 8>600T600TITLY. 55)600T600TE> 6008 GUIIT
61D & SIFHC G TETEBMIGET. @)HEU6T, GHMMBSE ALIVESSHETENNE GG (hH
FHNJF606V GFH60)6UIT6OT {6IT6)| D6 M MIhISH6MT.

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.

x. GOMBHS ALNVSHHETENNE Q&ML HenIFelled  THSH  GIS6VL 1960
QUL AIBIGHEMETILD QLGIUTEH 6USH(HBISGET. QIQAIBIGENET  60TGIMITET MITS
HNJFIL U ILGSHEGL LIF6VTES SeMeoTdHemnGULD @CT GBI&FHeV GILOMESSELOMS
MEUST(HHISET.

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

xvi. ALO6VE FHETFEI6L 6LLY EUMRIGHEMET EMEUEGLDCLIMSI, HS CHIHNS GHMIW|HBISHET.

xvii.  Observe the coloured gelatin shapes and the time taken for every shape to become colourless.
Record your observations in table 1.4.

xvii  GU6D0T600T QIE26VL_LQ.60T GULQEUMBIGHEMET 2 MMIGHTEHGMIEHET. 6UGGUMT[H 6ULEI(LOLD

BioLMHm CUME (HHSIHOSMETEHD CBHISHMSUID GMISHHIRSET. 3L L 6)60600T

1.4 6V HAIGET S6U60flEHHeUDEmM GMISH(HHISHET.

oS EQFILg sy

Table 1.3
3|L_L_6Ueme6oor 1.3

Sr. Gelatin shape Dimensions of shapes Surface area
No. | Q6L 1960fl | (diameter, height, length, breadth etc.) LmUUTLILIETe)
6U.6T | 60T QUIQGILD QUL QUMBIGEITI60T 2|66 SH6IT
600T @IL_LLD, 2_WrLh, HeTLD, &{86uLD
GUIMeTMEM6Y)
1.
2.
3.

CC-BY-SA 4.0 license, HBCSE 8



Vigyan Pratibha Learning Unit Shades from Shapes

4.

Table 1.4
3|L_L_6U6D)600T 1.4

Sr. | Gelatin shape | Time when the shape was |Time when the shape| Time taken to become

No. Q86VL_1q placed in acid solution became colourless colourless
6).6T 6ofleoT (min: sec) (min: sec) (sec)
60T | GUgelLD jdlev HergFedlev aULQ.EILN BIOWOHOILIGCLITS
QI eILD Bl oIL 6T()\& &1 56\ G T6voT L
MeUSHSLILILL GBI | GuimeoT GBILD GBI (QBITLY.)

(MBI LD:QBITLY.) (BILOLLD:QBITLY)

MW

Observations of activity performed

GLMHQSMeoTL QF W6 2_MHmIGHITE 8605 6T
* The shape that took the maximum time to become colourless is:
- BioLHmIL CUIMS SIFH& CBISmnS 6T(h & SIS0 8 MTE00TL QLY aLD:

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

- Blowomitlt  CUME GombES  CHISME  dHHIIGESHTEOIIL.  allgelild:

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?
B5.1. Q1226VL_1.60T HeMTF6V &LT60TTSL 18560601 60T J6dT NaOH GF &S LILIL L SI?

Q2. Why did all the shapes turn colourless after immersing them in the acid solution?
Gm:.2. Slevs HMIFNlL AIQAIBIGHMET EPDEHEFOFUIS GCUME geT Ijemel
26MeTSSILD BImMHmItIGLITUeor?

Q3. Why did the different shapes take different time to become colourless?
Gs:3. BoLmHMILICUTS, QeleuGaim  allQelBIsGeaT g6l QeuauGaum GBI
6T(H & &1 &6\ 8> T600T L_60T?

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

BG5.4. @b LFlGHFMTEemenTUIIEL Q826U 19 60T160T LIMIE 6T60T60T?

Q5. What would happen if phenolphthalein was added to the solution in the bowl and not to the gelatin?
B85.5. Q1836VL_19 601160 &LI60TTSL15606m60T CFIEHSHTLON §)600T600TSFHEVIETET 856008 VIL_60T
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Vigyan Pratibha Learning Unit Shades from Shapes

GFI5 S (HHSHMEV 6T60T6oTeU TN ([HEGHLD?

Q6. What will happen if we put these discoloured shapes in a strong basic solution?
B5.6. AP BTSS0S Q&HTEOTL 6(H HeMNJTFIL @\HS BIMMM 6L 6UMHBIGEm6T
60)6U&HCHTOILDEOTMITEV 6T60T6OTEUMEGLN?

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?

Cx:7. @QbsF QFwellev  LwWeTUMSSUIUL LG — Sliss eeflsns:s
PN SHEHEHFIQW  FTWMBIEET/pH  BIMBISTLIGE0N6T 2 BIGETTEV  SnMOLU|OT?
@\ BB MMBIGTL LY S6M6T LILI6TLI(H & EH60TIT6V 6T60T60T LOMMMIHBISET Bl (LDOLD 6T60T M) [HAIG 6T
TS TUTTSHRMTSH6T?

Task 4: Diffusion in living beings

QFwev 4: 2_Wilifleormiseafley allFeuey

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.

BLOLNEML LI 2_6ooTellVIETET 26Tl L FF5SI56T 6TeUalTm) @I6HH L LEH6 Henp&Hms!
TOTLENS  GMIGsS  CUMRGSeTalTEmerT?  GaY6TaT  GFWeussetley  Bhigser
2 HMICHTHERWaIDHenm CUMETM ULILPEMSTET @BIGLD BISLLEMS. 6Teofleniln,
eflsiseflaun Up o wilflarbiseflaun  Feuasefler 2@l aflgaush HlsoLD.
@ ueoor(h) LUGHHEHHEG SHILLTE @ HHGID 3i606vg aumenm LIflea@G0n QUM
Feue). @ 2a(N([HeUSHHHEH FeUe GILIIHLOLITEVTET QUIMHETHET HT0orly QFV6IMS
&@ID@@QG)S]@LD QLEOTITEY, 666 -26M1(H (HEUSHHEHEH F6)6) (semi-permeable membrane)
Flov GMILLILL QUMTHETEHET SMeorly GF6velemnd WLL(HGL ANDINH&HGWD. Flev
QIUMBETHET QF6V6V (LPLLWIMTE. Q&6 FeUa|S6T GLIMeTm GLIHLOLIMeVmerr 2 ullfluiey
F6U6 56T CHIHOSH(HHSH QUIMTIHETHMET Lol (HGLD 26r(h HellFQ Fsvsvall(hLD.
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HOW IS THE SMALL INTESTINE ADAPTED?

capillary network

Villi

small intestine

blood vessels

Shades from Shapes

HITITLSDL @EDETWILD £ m) gL 60 eli6os 6

@U55 HITETMHIS 6T

Figure -1 : Small intestine showing villi with capillary networks
LIL_LD ~1 : [I600TLIEMLO @)60)600TLIMIGEHEDL UL & DIGL 6V 6l Te0&emarT (vill)
FGHHGLD FlmiL_6V L LD

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:

B5.8. 9H\GL0MeoT LmLUILIFLILIeTe] eflgeusmney LITHLILSMETET f(N& SIS (H&H6TTS
o | ellewiemer 2 MILILIE6T  S6bevgl  QUIMemnsWley  SmeoorlIL(RID  QLITIHETS6T
Lmeumenm SIS mISH6T. @) CHIT 2(H 6T S SIS (H):

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

) BlIenTUTTeN RS @ THHE FlaUl LIS EHEG6T ,8&e360fleor allTaley.
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Expressions for surface area

LIMUUTLILIET6Y 88 T60T (&8 5\ [ g 6T

Shades from Shapes

Sr. Shape Shape diagram Expression for surface area
No. QULQ.QILD QUL QIS H60T LIL_LD LimIUTLILI6Te & 85M60T @SS [T
6M.6T
6007
1 |Sphere 4mir?
G&HIT6ITLD
2 |Cube 6 x side’
&H60T FSITLD Side
USSLD
3 [Brick (Cuboid) 2LW + 2HW + 2LH

CIFMISH6V ’

(FHEOTEFGF6)6) L

) w

4 |Cylinder and flat - 21tr(r + h)

disc N— |

2_([hedeIT

LOMMILD h

SL60)L_WITeoT

550 N~ |

5 |Cone nr(r + vh? + r?)

EomL.DI_I (students can use the Pythagoras
theorem to calculate the height of the
cone)

Usnasre Ca0OmHens

L6t &5 FnldL6or
e 2 WITEHENS LOMEOITEUTHET

FHE00THGPIL_6VITLD)
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