Vigyan Pratibha Learning Unit Shades from Shapes

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

F(HSH&HLD

In this unit, we will study the movement of particles occurring across the surfaces of differently shaped
objects. We will make different shapes using coloured wheat flour and immerse them into water. We will
then see how the colour of the water changes. This shows diffusion of particles from solid surface into
water. Also, we will see the opposite case where - it is an acid diffusing into a block of solid gelatin with
phenolphthalein indicator and decolourising it.

@QbsHs sSmmev  Ulflalley, QeucuCaum eN&HmeT eIl eUBIG6Ts: Q& MeoorL
QUMpeTSHeTledT  CmUTLILSefledr 2e1GL  FBISHWWD  SHSGETHET0r QUGS558
HHMIGHCSHTETETLICLITRGMITID. 6U600T600TD &606%H GHMEIMLOLOTENE! LILGTLI(HSHS)
QeUaUGaM  QIQAIMBIGEMET 2 (HEUTHS, LI6TerT eUMenm  HeooTe00! (HEE6T
ELOLDSFQFUIGAUTLD. @)&H60T LIME, 8600160011160 BIMLD eTelUaUT M LDMTOIGHMS! 6T60TLIENS
SHeueoflIGUMD. Hevorn CLMUTLILNESBHE Hevoretoi(he:E SiISHaT1sH6r allIe|elend
UIegeme) @& STLFILLMHSSHID. CLaID, @FMHE& CHOIHITTET Bbl&LhenaIu|LD
LUMI&H&66T@aTmd -  slieormsligedleor mmmisTlly GHFissLILUL L. 618261960
HL19.5@&6T Ldleuid 2er(h\Hedl S6dT BIMEens GLOLILIS!.

Minimum time: Two hours or three sessions of 40 mins each.

GODMBHSLULEF GBILD: 40 BILOLMIS6TE CETEITL CLNGITMI SILDT6YSET {6V6VE!
@) gevor(h) LD6voT | GBI THISH6T.

Type of Learning Unit: Laboratory and classroom

&HMHmev Liflefleir auends: oyulousin mmih euGLILenm FTIHSS

Unit-specific objectives

Lfley eMibHs ©)6vsH & &6l

+ To understand the concept of diffusion

- allTeygev (©lTeu6v) 6T60TM SH([HSMS L FHSICSMeTEBS56)

+ To understand the influence of surface area on the rate of diffusion across surfaces

- allgeusy lFRBEH6L LmLILTLILETeN6T STHHGH0SH AN HSHIGSHTETEHS60, GOSN
Lievadls LTIl &serfleb @ems LIflbSIQ & meTEnse6v.

+ Torelate the importance of surface area in various biological structures in the context of diffusion

. UeLBeaum 2 uwlflwey emwliLsserfley ymiuglitereller  (N&HUSSI0UE5
allgeuGeum(h QSMTLILLI(HSSIS6V.

Links to curriculum

LTSS L SIL 6T 2_6T6l Q& TL[JL|S6IT

CC-BY-SA 4.0 license, HBCSE 1



Vigyan Pratibha Learning Unit Shades from Shapes

Class 7 Science Textbook: Chapter 2, Nutrition in Animals
Class 7 Science Textbook: Chapter 11, Transportation in Animal and Plants

Introduction

SHMPSLD

Diffusion is a process of movement of particles from regions of higher concentration to regions of lower
concentration. When an air freshener is sprayed in one part of the room, the fragrance spreads to other
parts of the room. This is diffusion of fragrant particles in the air in the room. Similarly, when we put a
drop of coloured ink into a beaker of water, we see the ink diffusing into the water in the beaker. Diffusion
is a physical process. It is a passive movement of particles across a medium such as water, air, and so on.
In task 1, students start with a generic example of diffusion in a liquid.

Qamle] GsLMaT LGHSHallmha Mo Gommbs UGHHEDEHEES SISH6TEHET
B&HIUCH allgeuey ereild aULBl(LNEmM. QUTEFEM6TL] GILIMTIHENET (air freshener) emmUIledT
@@ LGHWIL Q&6flEsmsy bHs aumgener Siemmwiler Caum LIGH&HEHEHE LigaL.
QUTEFEET  SIHATHET  emmuilaveTer  &STHmMley  allgaysey @& ACHELIM6,
G600T600T 6N Q&EMeoorL. LiGasflev @ Q&FTL(h) euetoreoor enlneml @) HILGLIME,
Tgaflev 2 6Tem  Sevotenoiflel oo allgeleuemsd BT LTSSV, alljaley 6
Qumilwe ealwenm. @& BF, smhom, wmmid In oer_smisertler euldl@u
SIFHETHET SMHMOFTITON @ UBIGISE. QFWe 16v, BILSHe allgausy ererTm
QUTSIeUTET 6T(N&SIFHETL_(hL_60T LOM600TEUJEHET Q& ITL_HI(G6UTTEH6T.

Several factors such as temperature or viscosity (in case of fluids) of the medium, affect the rate of
diffusion. Whenever diffusion occurs across a membrane, as it happens in biological processes at the
cellular level, surface area plays a very important role in the process.

o6TL_SH5HT QeulILBleney, LUMGSHSHmenn (R(HLDMBIGETTS 2 6Temr@UME) GLImedTm
LieuGaum &rpeoilgeT allgausy eSS S5Hmes LTHESEGWD. GQLOETLL6VWD  (membrane)
eeorledT eSB! ellJeusy IS CUMGIGEVEVITD, LimUiLFLiLere] L& (L& EuILDTesT
LBGaRGGD. QF&H6T aralley mlawd o wilflue aublwenmsefley mLLILIS
@ &M &M TS SIHHTL(D).

In tasks 2 and 3, students will see how surface area affects the rate of diffusion. Then in task 4, teachers
can discuss the importance of surface areas with examples that students may list down in the student
sheets, or various other examples such as gills of fish, and villi in intestines.

QFWL 2 LMMmID 36V, allJeusy SEGSME LMLILITLILIETE| elelelmm LUMHE&EHmS!
TOTLIENS  LOMeooTeU&6T Q& Fh&QsmeTelmiser.  Ll6mery  Q&FWe 46V,
LmLIUgLiUeTesefler (p&RULSSHINSHMES THSHSIGHTL(HEHEBLET T FWTsH6T
LOITEOOTEUTSEHLET  SHEVBHSIMTUIMLEVMD.  LO6e0fl6dT  Q&F6U6TH6T,  GFHLevderflaeTerT
FIGLL eNFeL&6T (vill) GLIMETM 6T(N& SIS (HEEM6T LomevoTel] QaFuMm&meTaserfley
I|QUTGH6T 6T(LDFH GG STETETEVITLD.

Materials

QUIT[HETSH 6T

Task 1: Beaker, water, ink, dropper.

QFWIGL 1: LIS8IT (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
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water and for collecting the coloured water for comparison), 5 tea cups.

QIFWIGL 2: GHMBIEMLD LOMTEY, GHLOIMUI FH600T600 [T, 2_600T6Y FITUILD (LIS 3160605 FlaullL|
BIMLD) - eflen&HEs5L&ETIHILLD FHemLSEL0D, Lome| LlengFeausmasmer LIT&SSTLD, 10
SHeooreoor Tl LIGaI&m6T (gm&SSTp 250 L6 QSMeTerene Q&Meiorl gl — 626166
AQAISHHGSD  QROTM,  QUQEIRISGEET  SHe0oTeo0iHleV eSS  GFWIWLELD
RLILINH6USMETE 6U600T600TLD FH6VIHS 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: HCl 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.

QFUIEL 3: GUEDITEOUTTBIGET GFFSHSHLILILITES G826Vl 60T S&T6T (LDerflends 86 Uilev
HOLSHGD FHMeUG @@ DHMIEITESI0T 66T e, GLOM b jeveug
&G GBI, SLTTTSLIGHe060T HenT&ev (1%), LN6Tmenvl) & &H6UemeTs6T (GleuelGeln)
QUL QUMBIFGEHESTET 2 (HOUFSEETTH - FTHGL VS GHEH 2 (HEUGFFEHEN6T
LIwedTLI(m 886VITLD), 100 L6l QI&sTeTeITeTe) Gl&meorL 860016001 ML LIG a5, 24 LoLoleveuTs
3|56V GIBITETEEVET {606V Tevoreoorld, emai(HID 2 [HemeT (100 LA1.6Y Q& TaTaTET6Y),
(LI (heater or stove), (GH6DMEUTEOT &MTTHSHE0T60LN GI&HT600TL GILIM(HETEHET: HCl S6MTEF6V
0.1 N) 3J6Vevgl SLIILILIEMMEN &6l LiweTUMSSID L6leuLd (10 LOLMBIE &H650T600! f
HVHSHI!) VLGl TILAIFEFLD FITMI (R(H G6UMET 556001600116V @)T6vor(h 6TeVILAIFEFLD
LIPFEFTOI S60HSS), LILL T SITET (butter paper)/e6rlLi@&LD LNeTmerviq & Hmei

Task 1. Movements of particles in liquids

QFWe6L 1: Hrmiseflev SiseaTaHerfler @LLIauUWIss

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

GH600T6001 IV BITLILIL L 6(H LTFH8607T 6T(h &SGR & METEBMRIGHET. FHeL T m)
Sl6rflE6T 66l G (HMHIGET.

Q1. What happens to the ink drop?

B5.1. DG Sl6rflas & 6T60T6OTOUTHR MSI?

Q2. What colour change do you see?

B85.2. 6T60T60T BIMLDTMHM&HEMS LITTEHSRNITEH6T?

Q3. Why doesn't the drop of ink stay as a drop?
B5.3. emLng Flerfl greor glerfluumssGeu RGN allsuemney?
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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.

G5.4. 2_MIGEHL U HeotFf] aumpdHenssWiley BraigseT UMiss @) SICLIMTeTM HlasLD6) 56T
GOMBSLLFLOME CLOGTENM GIFMeVEV(LNIW|DM? STMHMI 3j606vg euerlnmIgerflanin
@S H&LD6,S6T GMISS FbS)U|mIGET.

1. Perfume spray in air.

1. &THNIL Q&6rflessLILL L BMILD6DOTLD LIT6|SH6V.

2. Spreading of flower fragrance.

2. LD6VIf160T BUMEF6m60T 675 556V.

3. Smell of insect repellent spreading in the room.

3. LLFF T 19 5561160t 6UMEFemenT 26mME:@H6T LIT6S6V.

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

B5.5. (1 Hlel FTHEHMTUIMTENS 5560016001 160 26eMMNMI6TTITEL 6T60TE0T HL_G5@GHLD 6T60TLIENS
FHMHLINGOTF G\ FUIUL|HIFHET.

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.

gevotevot I BIFLOLIW e Lig&flev e Slerfl emneml CFIg S mev CHILICLITESV, bHS
el Seooreootfley  allgell sl em&rpms ugellell(hh. e(M\LomisseT
CLAVRAETHSSLILIL(M6TET  T(NESHIGHTL(NEGMETCLITL  HTeUMRIS6T/6U6 I LOMmIg6T)
HVBHHILD  @QbFH BIHL6, euMenm WIHL  HeVsH&STINGCT,  SHermmnGeurT,
FPeooTLITLOGEVIT HMeoTm&HG6 BL&HEGWD. LJaI6VTH SHeUedissLILl L. @@h bHlELDeITS
@ BTN, @eng alleuflliLig 6EhehmefleeEnsE WG| SIS @) HHSHS.
QUMBETSHET WHFRMIWL FIGETHM6T (LN6T60T 2emIG86T LDMHMILD CLNEVE: Ja. M)I856T
6T60TMEMLN&H G LILIL_L_60T) Q& T600T L. (IH & (GG LD60T MILD 260)6) 6TLIGLIMEILD
BEHEIHSICHTOTCL @ (HEHSH GCeaustr(hGeTMID ST SS LIeTLSTer  6(H
Q& 6rfleument efleUgemeoTemU GULOMIS (LPLLHSHS.

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.

@(OLDmIG6TeeTeT @QBHE FMIUl HIG6TEH6T HLOLPEML U SHe00Ts:6EH&HG&HS CISHIWITSI.
@enel 6THHE5 HenFWIID  [HSIEVITLD.6TE00TE00NSHNEHUIN  F&HMS @ (HEHEGLD
LGS WO BHE, Gmmelns @HHGID LGH &G @)5SI56T856T GLIHLO6TeN6 BHE(IHLD
GUIME! e & alJ6H6V 6TeOTMENLLEFHCMITLD.

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

G5:.6. BBV Q&BMHESLILL(HETET SeubhEemIWTL06T Qe ulley, HSHS
LIS 696 2i(hHeL L IL|1&@GMIUT 6L @) (hMRIG6T.

Diffusion of a substance happens from a region of

& QuITHerfledr allgeuev
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a) low concentration to a region of high concentration

a) QFMle] GemmbHS LIGH WIS BB QFmle) A& sL0meT LigSHenul GBMTeHS) Hl&WLD.

b) high concentration to a region of low concentration
b) Q&FMle] S &M UGHUNeNmbBE QFmle] Genmbs LiGHenl GBS Hla L.

Task 2: Effect of surface area on diffusion

QFW6L 2: aflgeuedlev LymLILIFLLeTeledr &m&hasLD
Procedure

adlenm

This task can be done in groups of 3-4 students. For about 4-5 groups, the teacher can arrange for 0.5 kg

flour. To this, 10-15 g of dark food colour must be added. Otherwise, the colour of the resultant solution

remains faint and students may not be able to differentiate between the shades of different solutions. Also
dark colours, such as red and green food colours available in the market, will work better than lighter
colours.

ELNGOTM) [BITE0T(E LDME00TEUJEH6M6TEH Q&ML GH(LDEEHE06T M6USHSE QBHHEF GIFUIM6V

QFWIWGVITD. gM&STLY  BTOTeNSHHS HWLEHEHEHHEG 05 HCT ST  LOmemel

AAFWTSHET gHUT(H QEFUIW6TLD. @)L 60T, 10-15 GJMD (DSHSLOMET 2 600T6)

FTuLD CFI&&LILIL Gaustor(hLD. ©)6VemEVQUIGITMITEV, (LALGAUMTE S & ELD FHemIaFedleor

BIMLD LOMBISEVTE @) (HEGHEVITLD. @) &H60TIT6Y, LOMTEIoTeUTEH6T GleUaUGaIM FHemTEevas6rleor

BIDFFTULNSEHSEG @)L Caumimenl &5eor(hLG&HS (LW GUTE@GLD.

GLad, FHenSHWIL HLHGD HWESLOMeT BHimaaFmuledaverer Feulll] WMo

LI & BIM 2_600T6) FMUIMISET GQeueflmiwl mlmmisenemalll Ggerfleumer ellemL_s(HLD.

i. Inabowl, add a tea-cup full of wheat flour.

i. (P H\6ooTeroTSFH6V, R(H CHBIT GH6UMET 6T6 CoHMSHIMLOLDMTEN6 CoF(HHISET.

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. T\EOTEOITEHGL 2 60016 FITUSENS (HEVEV (LDSSLOMET BIMSEMS QUMIOISDHES
BHeMEUWITEOT 216T6) LIW6TLI(h&SImI&GeT) CFIHS, 2 6VJHS LOMEL 60T [HE0TMITE
FH6VHH (N HBISET. @\HS CLED0TE0T LOMen6U QSMEREFLOMS S560flGW 6T(H & SI60I6U | RIG6T.

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

iii. LOG(LNETEIT LOMEYL_60T GISMERFLD Q\SMTEHEFLOMTE: FHe00T600 608 CF(HBIGHET. 626UGI6UT(IH
(Wem  Seooreoten] CFIHS  LNe0Teor, LOMeMEUWLD  SHe0oTevotemT WD  [HEOT TS
&6V (hhIG6T.

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

iv. 6260TMIGLIMETM BIM&FHV, [H6V6V GILOEITENLOULITET LISSHH 6V GoMEIemLn LOMT6) LOMMILD
aemIWley QSHTLIBS Iems Llemsulmiser. me FIiMlgere QLOeTennulnss
Q&S Geuevor(hlLD, &HLQ60TLOME Q) (H&HSHE Fal M.

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. QTeUHEG TEHLOMeT Heooreooen] BalgGeT CFIsHEHEMev e LlaUlaliumslL
GUIMeTITeL, & QSHLIQUIMTET QLOETENWTET LSS SHIEHEG Wrmid elenguiley
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LG & (LPETET FITWILD &H6VHS LOMemel CFIEHS (hhIS6T.

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

vio. Fflmes  Breorg FlUGHGaTTES  Wmeamnel  LIfSSHHIms6T. e@el6eumermild
gOSSTL 4 &Homh L WledmsGharmg SoFm 2 (HeooTenL&H6TTs
CHMaTHIFHET) 2 (BL(DBIFGET. 2 (HEOITEOLGHETIET  6TehL.  6T60T60T  6T6OTLIS
(LPSHLILDTEOTHCLEME), SLETTEV 3606 METHSID @CT 6Teld  6TemLULD
Q& M600TLY (HEHFC6U6T0T(HILD. 6TEML_ST TN 6V6VE! T M1 F60oT600TLD/(G6U 606 /LO([HH S
UTLIg60 eplgemul UWeTU(RSS 2 (heootemL&Herfledr  2i6mey/eTemL 6oLl
@UILIL QO LIUMI&86VITLD (S16V60 WSS 60Ten DM H\ & fl55).

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.

vii. QeUIGCAIMI 2 (HEU FEGHET VLG MEEHEMETL LILGTLMSD), 6UQ6UM(H LOMeY
9_(IH600TENL_60UILLD GleUeUGeUMI UL UMISETTE 2_(HeUTH G MIGHET.

Alternatives that can be suggested by the teacher:

AR AWT L& TEH &S] U LDMTHOIQILLISET:

An additional way to help students compare the variation in surface area is to let one group choose one

shape such as cone. Then using the same amount of dough let them make cones of different dimensions,

for example, by simultaneously increasing the height and decreasing the base diameter. Similarly, another
group can make cylinders of different dimensions. The data of different groups should be compared
together in the end. It may not work so well with spherical shape as calculating surface area of its variants,

i.e., ellipsoids, would be difficult for the students.

LmUugliueTeflspeTer Geumiml el LIl (QILILIMTES LDMeoTelJ8:6H85HE 256 62(H

Fo(hBL aOWTE Fanldl] CUTETM IGAISMS GCHIHOSHHESH @ WL LD

QFmeLeVEVITLD. LN6dTenT, GG 2i6mey omemed LILeTL(HSS GleuslGelml (66 &H6m6IT8

QIEBITEOTL S LDLGHEMET QUTGHET 2 (HeUTHEL (HLD. 6T(HSHHHTL LM, @CT GBI S 6V

ST 2 UTEHMES SFGHESIND 9l LEMS GOmeHEEHD  QaFUIWI6ETLD.

91C5BUMV, GleueGaIM 6Me)FHEM6TEH: Q&ME00TL. 2 (HED6T&HEN6T GaURIMTIH GH(LD

2 (FEUMEHSGEVTD. Q@QMIGWITS, GUWEHSETET  HIeUsHeT  eTMICFIHESLILL ()

@UILILIUL Gauetor(hild.  G&HIMeT el AIMBISERHE @SICUTETm @  eulbl(nemm

Fifleugmney GUIMGEVITLD, FQeTedrmmey HeTCHMeTmRIg6eT GUITETM LM MIIHEU IS 66T

LimLILTLILeTen6) &600T8 5 (h6US! LOMeuoTel & 658 851960TL0MEH @) (HEELD.

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 1.1.

vii.  @EUQEUMH QULLEUSH6T IETEUHEMETD SEMHS D _MRIGH6T GFWMSTersvieTer
S Lelemeoor 160 LFNOBIGET - 2 memeTwlledr 2wyl wommib el LLD;
CommensFHeT L LLD; SwmldDLledr Fmiley 2 Wrh womob LD, Q&mIgEedeT
o WILD, Hemd mMILD &6V CLIMTETMEm6Y;

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

ix. REUQEUT(IH GUQAISSIHGSLD, Caum Goum Q&HMTETEHEVEITEHEN6T 6T(HN&SIFH6\&Me0or(h

CC-BY-SA 4.0 license, HBCSE 6
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alGleUTeTMIID 150 LAL.6Y SetoretotenT CFISHH(NHBISGET. HSHSEH 6L eIHKIS6r T
L& & 86rfl60 918607 QIUILTEEET &M &S (hhigs6T.

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

x. HEOTHET  QEMETHEV6E0160 G AUBIGEM6T  Sevoteooid  QeueflGw  HHHTsLIN
QILDGIEUTS 60)6USS) (H\BIF6T.

For some shapes, contact of dough surface with base of the beaker prevents diffusion from that surface,

thereby reducing the effective surface area contributing to diffusion. This problem can be dealt with in two

ways: i) by keeping shapes in such orientation that that their flat surfaces do not lie on the beaker bottom,
or ii) by putting a thin wire loop or some grains at the bottom below the flat surface so that there is gap
between the bottom surface of dough shape and the base of the beaker.

Flov QUQEIMBIGEHEG, LisaHler 1 ILGHIW 6T Lomelledr LmLUIUFLL] Q&smesor(heTer

Q&TLIY AULTUILNedmba eflgeusy BLLLNS SHHIGELD. @)860TM6eV, (LDLOEmLOWLITEOT

Loliughgn  ellpeusyse unisefliug Geomuh. @UUITEsFanerenul @) resor(h

aldlsafley  BissemD: i) SlemLwmeor UplLgseT Lisasfler g lin@sulley

FL_SHGHTHEITN 6L 6UBIGHEN6T ST M6USEVITLD, S(6V6VG! i) LOMEY 6ULY 6)MhIg6rleoT

S LILTLULSGSW LisaHler QULGHEG0D QLG @eLGleusrfl o 6Temelmm

QU aImISGafler SLemLWmer AWLILUGHEHEG B Hlev STeflllmseT 6Vevd ([

QILN6VESW SLOLY UEmETUIS NS CLIML (HemeUE86VITLD.

xi. 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.

xi. 6ULQEULD G650T600! 16V (LN(LDEMLOUIMTSS CLALDER @) (HE8 GauetoT(hILD. 6T8MaUS! 62(TH 6ULY LD
LD (HE56116V6006V 6TEOTMITEV &H600T6001 6T 2B LiGasflev Gswld GF([HmhISHET.
S|NETH S Q& METE6V60TE ETHLD @G 3|66 5560016001 6055
@ &M600T LY. (H & & BEU600T(HLD.

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.

xi. FOSSTLY 30 BINLBISHEHEHG QSMETHVTHMET GSMHEHTE FgSID @)6V6VITLO6Y
MUSH(HMISGET. @bs ChIHmME LWaTURSS 66aUQeMT[H 6615 6T
G mImwILDmeT LmLUIUgLiLeTenel SHeorsSHhmser. @bsll Llfleler @misuiley
QETMH&SLILIL (HeTerT LT LILI6T6) 8585 60T 55\ JTHIG606IT PraigserT
LIWI6oT LI(H & &H6VITLD.

Table 1.1
3|L_L_6U6eD)600T 1.1

Dimensions of the shape
Sr. No. | Dough shape (diameter, height, length, breadth etc.)
. . . . Surface area
aler | Lomeleor QUL EUSH 60T 2{6IT6YSH6IT S
; : - : i . LmUUTLILeTe)
600T | GUIQEULD @IL_L_LD, 2_WFLD, HeTLD, &{86VLD
GUIMeTMEm6)

1.
2.
3.
4.
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Vigyan Pratibha Learning Unit Shades from Shapes

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.

GOILIL: BTV 66etenm CHMATGHNSE SHHMl eSS SFHmeTenel HeoorsR (el

AUTHMS GUMIUGHETT @ el Ulerery, @&ammeTtemelll LweTUbhSS)

S T5608 556001855\ L_6VITLD.

If the different shapes of dough are kept in solutions for a long time, with the systems attaining

equilibrium, all solutions may acquire the same colour shade. Therefore, the shapes should not be kept in

the water for longer than 30 minutes.

QeuelCaum LOMe) GUQAIBISHEHLD FHS&WMeT CHIL HmnJFedley emeudsLiILL (),

@euaUemILILE6T FLoBlemeveml 6T Gl LITED, UeTSHSE SHenJFaVSHEHLD  6GCT

LTS Flwmer BImEFFTwemev QUMMISIL6VITD. 56TTeY, 30 MBI BISHEHSHEG GLO6Y

QUL QUMBISET 8560016001 16V @) (H& T80 LS.

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

- 30 BLBISEBHGL Llarer], SHeoflQuinmm Seooreoorly Lisasflev  &evoreootemn
LL(GID  GOeVeY 2eMMHMIMISGET Vevd LIGasfledl(pbha  Dmemel  S&HeUeTlons
S HMMIMBIGHEIT.

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

« IWSHSHLMT BHMESFHL QSTLHEISH Qeuaflmiwul MBlmmigGeT ererm  euflenauilev,
2SS LIS &ISHm6TULD SAHSSDSS! 2O SHEMISET.

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

- QeuMIGINGT  SevoteooiemT LG QST (HHGD  @)6TQeTT(H  LisaHemnT
@eubler SIBHHL M6US S, SienS LLBLSILILD (0) 6T60T D! GSMISH(DIBIS6T.

* 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”.

- PEseT  Saellssamemnm S Lealemeor 1260  USIOMESET.  6IGCeUT(IH
Lgafledweter sengsedleor BlmsSallrsemns ‘Wsan Geueflpliw, Qeusrflpdlul,
(DS BLOITETT, 3{6V6VGI [BEVEV H(DSSLOMEDT” 6T60T M G MISH (DIBIG6T.

Table 1.2

3|L_L_6U6m600T 1.2

Sr. No. Dough shape Colour score of the solution
611.6T600T LOmel6dT GUIQ6ULD FHEMTFEO6T [BIM 6T600T

1.

2
3.
4

Observations of the activity performed

BLMQSTetoTL Q& W 6dl6tT 2_MHmIGHTE&H6V56IT
* The shape that gave maximum colour to the solution is:
. HOMIFNGHEG SIFGLILILQWITET BIMEMS HbHS QULQeILD:

* The shape that gave minimum colour to the solution is:

CC-BY-SA 4.0 license, HBCSE 8



Vigyan Pratibha Learning Unit Shades from Shapes

-+ HOIFNES GODBSUGWTET BlDH0S SHS eUlgeuLD:
Q1. Arrange the dough shapes on the basis of the colour score:
@55.1. [BIM 6T6v0T600f160T 219 LILIeML_UN6L LDMEY 6L QUMBIGHEMET aUflen&FLILI(H & SIbIS6T:

< < <

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

35.2. LmLiLgliseTesserfleor I UILIemLUilev LOIT6Y QUL QU TRI 606
aUflen&LILI(h & SIMBIG6T:
< < <

Q3. Is there any relation between the surface area and the rate of diffusion? Explain.
5.3, allgausy aHGHSIGGID LoUUTLLETeSHEG0D @6l G 6i&maug QSMLTL
o 6megsm? efleuflumIgs6T.

Q4. Why did we initially make balls of approximately equal weight?
G54 QBMLEHSTH, B LSS L @G 6lemL6mlid QEMe0oTL. 2 _(HED0T60L_E60)6T 6J6dT
BITLD 2_(HeUME:SHIGeoTTLD?

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

GZ:5. gl MG QETEaTHVETHETIND Gy  eartelley FHevoretol
@) (& &HBeuevoT(HLD? L& aserflev &5600T6001 [ 160T QG TETETETEY FLOLOME
(9)6V6MELGIUIEOTMITEV GTEOTEOTEUMEGLN?

Q6. Why should the shapes be completely submerged in water?
B55.6. GULY 6UMBIGEIT 6J60T (LAILDEMLOWLITE: &600T600!1 16V eLALDGUI (H 58 Beuesor(hILD?

Q7. Why does the colour intensity of water change with different shapes?
G5:.7. QeaualGalm QIQAIMBIGEMET GUTMISSE SHeoorenjler  BHmsSallFLD 6J60T
LTOILGS MEI?

After the students have finished writing their answers, the teacher may conduct a whole class discussion.
For this, she may have to draw a table of groups and trends (see Q1) and note results of different groups. It
is important to note the differences, if any, among the students’ results and discuss what may have
happened. If a group has not added enough colour, the difference in the colour of the water might not be
perceptible. All the groups are working with their own sense of approximation while making shapes.
However, make sure that each of the shapes made within a group are of the same mass.

LOMeooTeUTS6T ellemLGemeT 6T(WE (P SSLINETL, (W UGLIemUWD 2 6TemL &SI
&(H F6VHSIMTWITL06V AW Bl&LDESSHVTLD. @eNGHF QIFWIW, G(E86T LDMHMILD
SIeCUMEGS6T/SIalalfleng (85.183 LIMHAIGET) GISMToTL 6(H 3iL_L_6160)600Ten
ARFWT eI bHs QeualCalm GGG (PLIeEHemeT GHMISH L Gauesor(hLD.
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Vigyan Pratibha Learning Unit Shades from Shapes

LomevorelJaserfledr (Wplgeydserflev ergid GeumiLm(h&6T @) BHHSTEV, 3HSN60T G660 LILIS!
Seufwd.  etteory,  e1&Heormey @& BLBHHBSHGD  deaTUenSHEH  GMISS
HEVBHSIMNTUITLVITLD. CGLIMSILOMTET FMLSMS @ W CFI5861606m6eVRULIGTMITEV,
Ge00T600 fl6dT  BIMSHev 2 6tem CeumiLim() SHeooTems &L LIGULILIL TS 66UGleUT(H
GWaID  IITHERHCHT M @ GHMIMWES  HeooleH QIAIBISHEN6T
O (FEUMEGEUMIGET. 6T60(eIlD, @M GHLESGHT 2 (HeUMEGELILMGLD  6R6IGC6UT(IH
QUYL QU(LPLD G 6TEML 60 GG TE00TL_& TS @ (BLILIENS 2 MIFH Q& UIUL|BISET.

Task 3: Observing the diffusion in gelatin box

QFW6L 3: Q6L 196T QUL 1qulev allFauemney 2 MHMIGHTE G560

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

i. @M Lssfle 100 W60 gevoreoofeny  6T(h&HSIH6&HToT(H), GQSTHBlemevemn
6T (D6 T W6V &L T8 (G MISHET.

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

i. 56 GIIMD GNYeVgeT GTemeT CFISHMHMIGET. [[BHEOTMMES  HeVLILGSMHETSH
BT\ BIGET.

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

iii. G1226VL_19.60T (LA(LDEMLOUIITE 860D 6UeMTWI6L G560 TF606V &L T8 G HISH6T.

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

v. GLTGEGS  BHlosHall (B, wbsmm HUUOLBIGEEFSEGEG - HOJFN6
&eoot el (D 16T/ el (h I ET.

v. Add 3-4 drops of phenolphthalein.

v. 3-4 QFTL(D&6T &LTeoTmeL 1860160607 & (HMARISHET.

vi. Add 1 mL of NaOH or soap solution.

vi. 110965 NaOH 216L6V8 CGFIMTLIL] HEMNTFM6V CFITHH (N HIFH6T

vii. Mix well to get a dark pink colour.

vii. [BEOTMIMTE HEVHE SI(LD&SHLMeoT LIS (QLOeTEHeULIL) BlIM&Hems QLI MIGISH6T.

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

viii. emei_(h 2_[HemeT 6eTemm LILGTLI(HNED), 26UGeUTIH 2 (Hed SFFaID 10 LI.60)
QE26VL_LQ.60T F60)JF60I6V D6 M MIhISH6T.

iXx. 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. eI IQeVeTeT  QUMTIHETHEMET eMeUSSID  BHIGHET 2 (Hed HEFSFHHENET ST
QFWIWGVITLD. 6T(HNSSIGEHMTL LTS, SHOTFSIT QIQISTHMNIETET Q182606m60 QLIM &medl
FUGLL g emUl LWeTLI(H&S6VTLD.

@rew(® QeusuGoum) 2 (Heu
GEL IN TWO DIFFERENT CYLINDRICAL MOULDS 2FHHafL G20

e

X. The amount of gelatin solution poured can be more or less, depending on the size of the moulds
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Vigyan Pratibha Learning Unit Shades from Shapes

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.

x. 2 (H6U &6l ememelll QUITMISF!, G836V 1960T SenT&Fen6) S &L0TsCaT
GMeUTHGam 2ermmeurd. 10 1Le0l Hlyau Qe esH@E LSH6eTsH 66166
2 e SFFID 15 60 Sml 2EMMHMEVTID. YEOTTEY, SMETHSE 2 (Ho
S|FGGHETIID CH 2|66 FEMTFEM6V 26TMHMIMHKIGET.

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

xi. QL1960 Q&L IQWIMEUSMES 30 BILVILBISET STHHBRISGET. S G I UIMEGLD
QFWIEmM6V llemIeaUTss &6 TLIESGerMMIULI6L (refrigerator) 60)6U&HHEVITLD.

2 (heu MFHSafled(mha aThEsHsUMNaL G2
B -

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

xii. GULYQUMBIGHEMET FHEUGTIONE 2 (Hed 3F&F&aledmhag QeuaflCw (&g, LLLT
GuILIT/&&&L0meot Lemmerulg & smerflev emeud B (hmigsarT.

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

xii. 2_(HEUMSHSLILIL L. eulqelbisefledr  eTteysmemner  amallmsGeT. @ elmenm
S| L6Uemeor 1.3 6L LIS (H\hISs6T.

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 EOTITEV B{F6VLOITE0T GG TETE6060)60T GUIT 85600T600TITLY. &) 600T600T S 60185 QLT
TN & SIFHC S TETEBMHBIGET. @)HEU6T, GHMMHS ALNVEHETENNE GISTEoTL. 6(H
FH60JF606V GH60)6UWITE0T 6IT6)| D6 M M)IhISH6T.

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. GOMHS ALNVSHHETENNE Q&ML HeIFeNlsd  THS G186Vl 1960
QUQAIMIGEETUD GLOSITSH MeUSH(HHBIFHET. QUIQEIRIGEET  R60TCMITETMTS
FHMIF606V UL ILIGMEGL] LIH6VTH emeoTdemS LD @CT CHISHV QLM SLOMS
MeUST(HRISET.

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

xvi. AL6VE FeTFEI6L 6LLY AUMRIGHEMET EMEUEG LGNS, B CHIHMNS GHMIL|BISHET.

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

xvii  GU600T600T Q1EZ6VL_LQ60T GULGEUMIGHEMET 2 MMIGHTEHGMHIGHET. 6UGIGUT([H GULQ6I(LOLD

BlowmHm CUME d(RHIGHOSMETEHLD CHISHMSUID GMISHHIMRSET. 3L L 66m600T

1.4 6V [BEIGET B56U60fl S HeUDEMNM GMISH(HHISHET.
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Vigyan Pratibha Learning Unit Shades from Shapes

Table
1.3
3|L_L_6U6m60or 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 &6
600T @JL_LLD, 2_WrLh, HeTLD, &{86uLD
GUIMeTMEM6L)
1.
2.
3.
4,
Table 1.4

3|L_L_6U6ED)600T 1.4

B D:QBTL) (IO LD:QBITLY)

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

No. Q6vL 19 placed in acid solution became colourless colourless
6M.6T 6ofleoT (min: sec) (min: sec) (seq)
600T | GUIQEILD jlev Hengaedlev QI aILD BIOWHILIGLITS
SIS BlmWmHoIL 6T(H &5 &SI & 61 HM6O0T L
6MeUSEHLILLL GBI | GumeT GBILD GmBILD (QBITLY)

2
3.
4

Observations of activity performed

GLMHQ&MetoTL Q& W ededT 2_MHmIGHITE 860860
* The shape that took the maximum time to become colourless is:

. BowHmIL GLIMTS SF& CBISMS 6T(h & HIEH6 8 MTE00TL UL 6ULD:

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

. Blowomitlt  CUME GBS  CHIHME  61(HN&SIH68Te0orL

CC-BY-SA 4.0 license, HBCSE
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Vigyan Pratibha Learning Unit Shades from Shapes

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?
B55.1. GQ1826VL_1Q.60T F60TEFEVI6V &LI60TT L 18560163 L_60T 6J60T NaOH GFJ&H&HLILIL L &I?

Q2. Why did all the shapes turn colourless after immersing them in the acid solution?
Gm:.2. IlevE HEOTFIL  QIQAIMIGET CLNNSGSFQFUIS GCUME 6T  emel
SIS SILD BlmmoLIGUTUlleor?

Q3. Why did the different shapes take different time to become colourless?
Gs:3.  BoLOHMLICUTSH, QeuslCaim  allQeIBIGET g6r  GeleuGam GBI
6T(N & &1 56 8> T600T L_60T?

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

G5.4. @S LUFlIGTFMHemeoTUI6n Gle36uL 19 60fl60T LITAIE, 6T60TeoT?

Q5. What would happen if phenolphthalein was added to the solution in the bowl and not to the gelatin?
B8.5. Q1836011960160 &LI6TTSL185606m6T CFIEHGTLON §)600T600TS: TV ETET 856008 6WIL_60T
GFI&HF (HIHSHTEV 6TedTeoTel THRUIN(HEELD?

Q6. What will happen if we put these discoloured shapes in a strong basic solution?
G5.6. P& SHMTIESETNNG QEHTEOTL 6(H SHeNFFI6L @\HS BIMMM 6L EUMHIFEN6T
60)6USHBCHTEILDGOTMITEV 6T60T60TEUMEHLD?

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?

Gs:7. @BsF  QFwellev UWeTUMSSLILL LS — SlisHSE 6eflsHTes
FROL_SHHHIIQU  FTWLMBIGET/PH  BIMRIGTL Q6T 2 HBISHETTE  SnMLOLU|LOT?
@ BBIMMAISITL LY 85606 LILIETLI(HEEH60TT6V 6T60T60T LOMMHMIBISET [H18(LOLD 6TedT Ml BIhIgH6rT
TS TUMTSSR M T&H6T?

As after previous task, the teacher may conduct a whole class discussion.

(WDHMSUEF GFWemevll GUTTCM, @MIGL (W eIGLemL 2 6TaTL &SI ([
FH6VHSIENTWITLEM6V QT FIWIT [BLESHEVTLD.

In comparison with previous case, following questions may come up:

(PHENGHWE QFUIaVIL 60T L ILN(MLDGCLITE, LN6oTeu(hLD C&6Tall&H6IT 6TLDEVITLD:

(i) Why is there a sharp boundary between coloured and discoloured gelatin, whereas in case of dough in
water such boundary was not observed between coloured and colourless water regions?
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Vigyan Pratibha Learning Unit Shades from Shapes

() LDMeY &evoreoniflel emeudsLILL LUCUTS BImWEHsS Wmm BIMWMHM 5560016001 )
LUGHHEHEHOLCWL  QF6TanSQ&H6Tlaumer 6@  6l6LeMeVSCHITL ML [BITLD
LTI &6160606V. QL60TMeV, BIMLAES LMmID BIMWmHM Qe 10 e&HE @emLGul
@) 6UBITMITEOT 62(H 6TELEDEVEHCET(hH) 6J60T 2_6TETSI?

This can be attributed to slower rate of diffusion within solid and across solid-liquid interface as compared
to diffusion in liquid. Thus, in case of coloured doughs, as colour slowly diffuses out of solid, it spreads
faster within the liquid. Hence such (faint) boundary zones can be observed in liquid during the initial
phase (few minutes) only. With slower diffusion in case of gelatin blocks, the sharp boundary between
coloured and colourless zones is visible for longer time.

Freamisefley Blew allyauemsy eULIGHWMEUTS, Heoorld QUIMBETHET WMHMID
FlevorlD-FJeu @emLLILIFLiLler 2em@Lujd ellgeuedler Geausdsld GQLOGIeUns @) @mLLS
@QEMHEHMEOT  HMTJOTLONEH — QHEHSHVTD. FH6EVM6V,  GUEIOTE00T  LOMEY6M6IT
QUTMISSHIMT, HornsgsHE eusfléw B  Qgens ugeld  Cuns!
FISIIGHGHT GCousomg  LUJeDd. @&6Tmey  GSMLESSHe LG &lev
BIULBISERHEG) HrausHe @aICUTaTD  GIneedll  6TeuemeVECEHM(H &606T
HITEOOTLOLG WD, G126vIqe0T &L 19&H6flel allJausy @eoTenild QLOGIQUTS BlSHLDAISTV,
BImL&E LHMILD BMWMHM LGS S5 EH&ER LG 616060605 CEHT(H) HeooTL CBISH MG
QaHlwb.

(i) As in previous case, does phenolphthalein not diffuse out in the solution?

(i) (LPHENSUIE QIFWIEIN6V BHlELDHSHSICLIMTE, S60TE60I60 &LI60TTSLIGHE0l60T LITEUTSSIT?

We cannot negate the possibility. Most likely, phenolphthalein may also be coming out in the solution, but
due to acidic nature of the solution it is not showing up any colour. One can check presence of
phenolpthalein in solution by taking out the solution and adding base to it till it become alkaline and check
if pink colouration develops.

@QbBSE FTSEHWEMS BHIIMTGFHSWQWTS. QUIHLLUTID, &LI6TTsl18560010
HONJFNHGET LITQD. 60TV, SHenT&eoleor LBlevES6Temnulermey Gl 6THS
BInSmSWD QeuaflliIL(R&GSTINN @ HESHSHIFBID. HIFedlev  &LI6TTsL 18560160
@QBHERPMST  6TeoTLemNS BTN CoFMHmMeTdF QFUIE UMTISHSUIUD. @&HMHG&,
HNJFMEV QUG eT(hSH G, SIS HMTISHSHTNmMI QLMIDaImTWI HTI&SmEaF
GF &GV, LletTeor, LIMHIG BIMLD & (HeUTHIMSST 6TedT M LIMIHHBISET.

(iii) It might be worth pointing that discolouration of gelatin block is due to diffusion of acid and its
simultaneous reactions with base (neutralizing it) and with phenolphthalein (making it colourless). Thus, in
comparison to task 2, the phenomena observed in task 3 also involves chemical reactions in addition to
diffusion.

(i) JLlevsHeor allgeey LMHMID CT CHISHH L HMTIHIIL I (HHBHIEMeVUITEE5LD)
SLITT L 156063IL_s)IlD (BIMWMHM CLIMSHeMeUEHEGLD) Q182601 19607 &L 19 CLMQSMETEHLN
allemeoTEeTmeL gl BIMWHMICUTRME 6TedTLIMS &L 19S5 TL(heUg! LILISI6TeTS TS
@) HHGLD. F6VIMTEY, QFUIE 2 60T @UILNMHDELIME, QU6 3 6V allgeusvil 6ot CeuFHluiluicv
60 60TE EBLD 2_6TETL_MRIF U 6TeMS! Q& FIHIME.

Task 4: Diffusion in living beings

Q&Wwev 4: 2 ulifleormiserflev alleuey
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
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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_cooTellVIETET 26Tl L FF5SI56T 6TeUalTm @I6HH L LEH 6 Henp&Hms!
TOTLENS  GMIGsS  CUMHRGSeTaiTEmerT?  GaYeTar  GFWeussetley  Brhigser
2 HMICHTHERWaIDHenm CUMETM ULILPEOMSTET @BIGLD BISLLEMS. 6Teoflenild,
eflsiseflaun Up o wilflarbiseflaun  Feuasefler 2@l aflgaush HloLD.
@ eoor(h) LUGHEHEHHEG SHILLTE @ HHEGID 3i606vg aumenm LIflea@G0n QUM
Feue). @ 2a(N([HeUSHHHEH FeUe| GILIIHLOLITEVTET QUIMTHETHET HT0orly Q&FV6IMS
IVINHSSINHID. 60TV, RU6Te)-26M(H(HEUSSHESH &F616) (semi-permeable membrane)
Flov GMILLILL QUMTHETEHET SHMeorly GF6velemnd WL(HGL ANDINHEHGWD. Flev
QIUMBETHET QF6V6V (LPLLWIMTE. Q&6 FeUa|G6T GLIMeTm GILIBLOLIMevmerr 2 uilfluiey
F6U6 56T CHIHOSH(H &S QUIMTIHETHMET oL (HGL 261(h (HellFQ &Fsvevall(hLD.

HOW IS THE SMALL INTESTINE ADAPTED?

BISTTL6DLY @EMETLID £ (5L 6b eflycos 6im

SmIGL 6L

small intestine

blood vessels

QUSS DHIemis el

Figure -1 : Small intestine showing villi with capillary networks
LIL_LD ~1 : [I600TLIEMLO ©)60)600T LIMIGEHEDL UL & DIGL 6V 6l Te0&6emarT (vill)
FI& 551D Fl.oeL_6D Lil_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] eflJeusmney LITHLILSMHETET f(N& SIS (H&H6TTS
o | elleviemer 2 MILILIE6T  S6bevg  QUImemnsWley  SmeoorlIL(RD  QLITIHETS6T
Lmeumenm SIS mISH6T. @) CHIT 2(H 6T(h S HI&STL(H):

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

) BlIenTUTTeN RS @ THHE FlaUl LIS EHEE6T ,8&e360fler allTelev.

Other examples:

Lm eT(h & &158ML(h&6T:

b) Transport of water from soil to plants through root hairs.

) Caurgsgmall (oot  hairs)  eUOIWLTSE  LD6TOTE00N60(BHSE  SHTEUTRIGHEBSE BT
QL LbQLIWIT&6VL.
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c) Flat and thin leaves of plants: Greater area available for CO, diffusion.
@) SmeUrmIGeflerr &L 6mL UM QNS @)6m6eVds6iT: CO, Nl TEUIGHHTE G E5L0MeoT
LIFLILIeTe)] SemL_&@GLD.
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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’
&6 FSITLD Side
USSLD
3 [Brick (Cuboid) 2LW + 2HW + 2LH

CIFMISH6V ’

(FHEOTEFGF6)6) L

&L0)

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

disc N A

o _(Hem6IT

LOMMILD

&HL_60)L_ULITe0T

55 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

LiWeTL(H &S T LDLIN60T
e 2 WITEHENS LOMEOITEUTHET

FHE00THGPIL_6VITLD)
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Vigyan Pratibha Learning Unit Shades from Shapes
Extended activities

QSMTLIFF WIMET QFUI6VS 6T

When a biological cell such as an amoeba or a paramecium swims in water, the contents of the cell do not
diffuse in the water. Why is this? This is because of the presence of the cell membrane. The following
activity can be performed to visualise how cell membrane forms a barrier to prevent diffusion of
cytoplasmic contents.

AU 8jevevg! LMTmFIWLD Guimedtm 2 uNifluley QF6L&H6T &Hevorenot [flev B &HILDELITES
@ EFQFeSETIT 2 6TGET 2 6Temen6l  &5600T6001 (HIG&HeT llJayeudl @)6Vemev.  J6dr
@euelmm  BLEHMS? QF6v &Feale @MOUUEKSTET @&M&HsS  SITI6orLD.
nFL GLTN6emMEsRM&S6T 2 6Temeneal allgalalend SHILILISNE CF6) F6l6)| 6Tel6lT M
@M SOHLUL 2 (FaUMGEGRME 6eTLms STLAUILGSS LleTau@ld Q&ulemey
QIFWIWLIGVITLD.

Prepare two identical coloured shapes from the wheat flour. Coat one of the shapes with Vaseline.

Place both the shapes in beakers with water as before. Note the colour of water for each shape as before.
Is any difference observed in the two beakers? If yes, how can one explain it?

R&GSTICUMeTm  @uetor(h  BIMWES  allqaimsaeT  Commaiemn  melledmba!
O (HUTHGRIGET. 61HMUSE R0 eUQaISFHar G  aUTHFeSemer  LL&MmISET.
(LpedTEOTEmN T QLT G, &5600T6001 60T 55 Q& TevoT L g s aserflev @) g6vor(h)
QIQAIBISGETLGCL  MaUSHOHIGET.  @6IGEUTTH  6UeUSHT  BIMEMSW|D
SOGSH(HmG6T. @ Tevor(h Ligasiaserflev 61gmeug CeumiLImL 6L &HeUeflSSHTEH6TT? Q4
6TEOTMIT6V, @)6M & 6TeUeUT M LIfH & QS Me0oTIe T 856iT 6T60T M) 616 & MhIGs6T.
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Figure/Image Source
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Image 1 meyersnet.info/wp-content/uploads/villi-in-small-intestine-biological-examples-of-diffusion.jpg
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