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Exploring science and mathematics

8.10. 3ThRAT Bl
Shades from shapes

JATeldT
Overview

g7 AT Wﬁ_&, SHATYUT T oo HAThIRTA] q{\i'OQI ‘iB*‘II‘qu‘E\IOﬁ ST BISHaTS AT 3TRITRT BRUMR TSI AT
TeEre fUsTd ddTes 31 i-‘\'l‘{‘loé"l T ST IA7Te8 MBHR TV SMBId ?ﬂTﬁT%\HIC}?N qTuYTd g dUNIN Silzld. AT
IO ¥ T e, 3 STV ITEUR SN, AT cpcnqd RIS gsﬂlillqum U TTUTe BIOTR fIAR0T UTeTrIesT
o5, 30T AT Se RIS UTEvIR M8l — ijdl"lbu fhiemdfe S3id s e ATYRY RT3 fe=an
ST 3T fIRRIT 81t ST ATAT TTEN DR

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.

R gfehda SRy Agdliedn AIIRE B! sl WHTTdhS Bl Bledles B, STegl Wio el Yebl W, -
GIIED (YIR-IHAR) BaAR AT S| Ted] GIeT Wil SR AFIE! ARl & WIos el gdd GTerd HM og ATeres
fIRIRUTE S1ac]. ATAYHTY, SiegT STTAvT yTugTed] S quraTd YHId 2AMsar U A9 STehdl, el SgurAiies JIvdrd s
faaRa BT saedrest fewrd. favRor €1 ue wifcrs wfhan sime, droft, gd1 M1 AR JIeqHid BorE! EIvmd
Sha STeraTe ST, el 1 98, SaTIedl BIOT=IT fAARUIT=AT AT SaTexvI faenedi goard adle.

Diftusion 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.

AT A1 b fa=ifad (s yamei=an radida) IR 3 g AT SR1aR URUMH $HRATG. Seal el
TCHTY faRR0T Bl — ST U3 RTINS Sifdd Afhaiaed gsd — el YSthe QU He<drd! AT Folrdd.

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.

il 2 31T 3 e, ferenef fa—umea SRTaR ySharET B IR BId1, o UTedie. Bl 4 Hed, fR1edh brel IaTevu -
PITYRRTD Bl IaTER0I fo5g AP

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.
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fhaT STz T® A% YA g hIdl HhIX
Minimum time required Type of learning unit
S 1 foa 40 ffrei=h o= |9 TIRTMGST AT 3t
Two hours or three sessions of 40 mins each Laboratory and classroom

3T geahrdl I

Unit-specific objectives

+ IR 8 b euT FHSA Tl

To understand the concept of diffusion

* AT YRHATET AR GRTAR BIVIRT TRUMH YTl
To understand the influence of surface area on the rate of diffusion across surfaces

- fafay Sfae dxaimed faaRom= fihar il ySwe dreariies Fe<dral Hdg FHg 8o

To relate the importance of surface area in various biological structures in the context of diffusion

STTHhATRIT gal
Links to curriculum

NCERT Class 7 Science

Chapter 2 : Nutrition in animals (Nov 2022)
Chapter 7 : Transportation in animals and plants (Nov 2022)

dAT T1
Table T1

S el 1: gaiFed GIOTI=AT HUTIT gleTdTeA! @m

Task 1: Movements of particles in liquids Materials
qTUT HRe5e5 Qe TguTa BT, T 25 <l ble! od STl ST, e, Ts?, SEEC
Take a beaker filled with water. Add a few drops of ink to it. Beaker, water, ink, dropper

U3 1. AT A9 SThITaR BT 35 ?
Q1. What happens to the ink drop?

2 2. JEETe] NI DIV g8 FTeHT (a1 ?
Q2. What colour change do you see?
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T2 3. TS AT U9 UTUgTd 499 WBUHE BR I Bl fShd A181?
Q3. Why doesn’t the drop of ink stay as a drop?

T2 4. I Qe Saie ARIRE! fhaT e S8R0l | FBTe3 B, S A3 TeT gl feqar? gd1 fdar arg
Jiciies 313 geATdT f[IaR HRUATAT Il B,

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.

U3 5. ARINT TS UTHhTa] Ueb A9 IT0ITd STh ST R B BIs a3, ATa] Hod=T BRI?
Q5. Imagine what will happen to a drop of thick sugar syrup in water?

Bdd 3R HaRI.

Perfume spray in air.
2. Pl GIIE UARI.
Spreading of flower fragrance.

3. QI BICHRIDIE I AR
Smell of insect repellent spreading in the room.

MNead

Introduction

STeg] gre! UTvdT WRosed] SguraTd ATl U A4 SThel, el 21Ts Tt JaRe! 30T FaR aguraTd GHMa Fase!. a1,
ugTef FrAsuarEl g gel (Sa/dR], aRIe SQTeRUIYHI) AISId 7 aod] Hed. & 9Tl ATHSIuN Uigoia] eI,
TRIET AT ATHSIT el THTBRUT S0, BIR BSI0 Ioh. | UGTef 3fTeh 38T bUNURIT dveses AT (TT BT ek
3YUT 30T 0] 372t AT f&est st SATfOT < ol Hered TTITRNTed SN & STegT AHOTes <Ieg] <f W 105,

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.

§T§?ﬂ?§ ‘gl hUl ATYIT j‘i‘l@ll SIEIE tﬂ—%’ 3Hd ATEl. § B BT (G2 ETHATS & AGI. ST@] Ul ST ST
AR T BT TR S BN AT BHI ATe A3 GA=AT SN B, T AfhAAT [aFR0T T Urera.

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.

T2 6. TN TN IR, A YATATAR 0T B -
Q6. Based on above discussion, tick the appropriate option:

REPIEAERRU]
37) BHI He il RIS T ST g ST el AT SHIhS
) SR FeEdll 3T ST gH BH! el 3Tyl SHhs
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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

>

Procedure G PR gHEE Sy

et 2: YSThesIaT fAERUER ghotRT aRRoTs
Task 2: Effect of surface area on diffusion @ Materials

e dis, U, @ogr
&1 (RRar fdar o) — ®

JFA, Th ws (s

&l P
Riere a1t fha! fISTEl SgaRel &% FTddrd. FE 10-15 I WTUIrET el G WA ol
Teg 7 e, =AAT, HellaR [HSUIT=IT STaurrar 37 fhehe Tg 2l
IIAT AT ST Bemdas BRe faenea=r siowdr IuR

AGBUATATS), B! 10 AaTA
(AR 250 ). e — U
U DHUTHE TAD DR
qugTd  gSquarSt 3o

3-4 faermeat=ar TeTd ol SIS . AR 4-5 TS HeT

HRUATATS] ARG IS,
5 &0,

reId. WIUATT BTed AT fBRd © Tsg I fhebe ST 1S SuIT

g APId. colour powder (green or red)
This task can be done in groups of 3-4 students. For about 4-5 groups, - available with grocer, a bowl
the teacher can arrange for half kilogram of flour. To this, 10-15 g of dark (for making the dough), 10
food colour must be added. Otherwise, the colour of the resultant solution glass beakers (about 250 mL
remains faint and students may not be able to differentiate between the capacity- one for each shape,
shades of different solutions. Also dark colours, such as red and green to submerge shapes in water
food colours available in the market, will work better than lighter colours. and for collecting the coloured

Wheat flour, tap water, food

water for comparison), 5 cups.

vi.

UehT HisATd U Y W T YIS =1

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

AT 0T 7 &1 AT0T DIRSAT {USTHE AT ] (37 U TTeg f&¥ies, g JHI0M &), Ieiles ATsd
UISEICEIS CICIES ST

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.

S¥oreT fUaTd reaIT- e JHTuTTd aToft ST, Tld dedt aroft eTaear=as Ui TivTes Aal.
Add water to the remaining flour in small quantities. Mix the flour and water well after each addition of water.

iv. T U1o FRTe) @I, ThaH T BISTId A &1, B0 fhfad 79, S amdl, Hsdh Tard].

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

SR el TR uTofl fRTeses ST1foT ftTes frdhe SiTes!, R QT aT9[e] Bl Sdacies Wid Uis, SHia vt gg a1for
In case you add extra water and the dough gets sticky, add more remaining coloured flour till it gets the firm and
smooth consistency.

TAR SATSRT HUTHT STl 4 IH IO SEFSEM Tl g1, Mg id CH‘\:J,“II"I SIgd 0T HE<dTd | é Wﬂw
ModTd 3MTHRAT 30 AXGHIT AHIA dN'ICII(*) % EERSIEED \HQ‘CbCN‘IIC'JI Megid AMHR IEHIT I G gl
HRUTHATS] ﬁ ST A1l / $Y / N9LTT I EE forar e SNH I 9TUR ¥ 3ehdl.
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vii.

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).

dTTes AT aTa<ae fohar gIdl, hUThRT YD IeodTes] Tl AHThIR <1. S GSics, ¥UIE MATHR ddndﬁl,
AR TN, 3 30T die fdhar o.

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.

fRiereh géles et Uaia gaq 3rchdid
Alternatives that can be suggested by the teacher:
AT YSHaiiies BRETE! A1 BRUATHNT Had HRUITATS] MMURET T AT #g 0TS R1erehiil Uehl SIS Yehd

PR g . TaT. 3. HI Jacd BT T A AP a1 ST JATHRAT I JAes. ATh N fremedf
3Gl eI d1eq BT fhal ITITT AT BHI Ha Jbeld. T, GART I dITed] JTHRAE S8 g

3PN, Fald AT, AT TeiT ARl THIEHAI JA3T BRIAl. I MATBR ATBR JAATIST FT0T, A

BIVIR 18], BRI MATAT T FHRT™ ISHS HISTU - ST B GIaq@IbR ATDR - f[engarc! walv ese.

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.

viii. T STHTRTAT TRHATY HIST ST SN AT AT I ; AT AT Al R =t 37107 ey fae 3=, it

31T ST, B A1fedt G pigRAdheiles (Work sheet) e 1 HeY Aical.

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.

. I ATHRTATS], TS AT B YDl 150 e, UTofl #R1. BTl ATBRIGAR Gguraiar 7rd fessr.

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

. TYUTARIE U707 qTeR 7 UG <l HUThd ATPHR FBARYY! AT-T ATared] T odl.

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

PTE] JATHRIBINT, BT FSHFT AT TebT2 HUDId ST T GEHRITDG T [GHR0T IRFes TS 2. TS
fIIRUT 819, 2T s 3T URUIMHBRS JSHe HHI BI. B THRIT GIF TR BTSN I$63: i) AR AT B A ST DI
I FUTE Y8 AU TBTST SR T8I, fhar i) quTe ISHRT=IT dRTS3] e TR GEIS dela fhdT Hral
ST01 ST, S0 HUIh =T AB[BHSIcs SHRT AT I T8 AT 3R 1.

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 their flat surfaces do not lie on the bottom of the beaker, 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.

Xi.

Xii.

SIS THS, AR AGUTAT 31feres 9rofl STepT. | AU urofl AR g/ 3 ¥e, © el

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.

YU GAR 30 AR RR 91, 1SRRI YD SMHRT AT ISHS DIa1. JThINT AT TehTed AT faore
qEthooTed] AT dTIR W] B Al

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.
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BRI IRAT (T,
SIBEL HUTHAT 3MBR 31, i, $91'3.) JEHD
Sr. No. Dough shape Dimensions of the shape (diameter, Surface area

height, length, breadth, etc.)

1.

2.

3.

4.
GES LN
Table 1

E9: MSTHET G ST TR ST A< 0T TRETET dTIR HRa 251 HTadl Adl. Mot o frasfuarar 81 ve ggiit
AT 31R.

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.

SR DUThT i ThIR YU I% SIUITHEY Rr cdoy, d¥ g STAUTET T STI3UT HIRE] %ﬁ@ Achdl. e,
PHUIH AR 30 FATSTUE TR de UTvTd og .

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.

30 IR, FguraTiies Tofl BgaRyuvl dreeal GH=IT AgUTaTHE] AT fhdl gUTaTHE HI0Tdh BldoigdD DTG
1. U3 I ITogTe fAR1eTor .
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.

[ IGUT, S AMIRIA AR FMGRA A Al
Arrange all the beakers side-by-side, starting with the darkest colour to the lightest.

TR 2ASTRT AL YT WRobes Yeb T guTa SaT 10T ATesT 3 (0°) H1 2T.
Place next to these another beaker with plain water, and record this as zero (‘0°).

Tl Boses! FRIeTl et 2 7 Aiigdl. Ui IgUTATiTe STaumed] Wl gl g TR “Td |iRI, iR, Tea
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”

ST ST e (YU |,
STFhH HUHAT AHR i, TSE, EY TS8)
Sr. No. Dough shape Colour intensity of the solution
(very light, light, dark, very dark)
1.
Be
5
4.
BESIM
Table 2
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e et Prert

Observations of the activity performed

* IV AUTATI S STV Fa T SR 7 AT 378 ?

Name the beaker which has maximum colour to the solution?

* DIV FYUTATI S STV T DT I AT TS ?
Name the beaker which has minimum colour to the solution?

U3 1. BTk JTHR AT TS JIdJaR ATST?
Q1. Arrange the dough shapes in the increasing order of colour intensity:

U3 2. DHUThT JAThR e Y8H TN e AT shHTTHIY aier?
Q2. Arrange the dough shapes in the increasing order of their surface areas?

T3 3. 3TAU] FHARNAT SEToT FH JoTT 16 BT g5 ?
Q3. Why did we initially make balls of approximately equal weight?

W2 4. q4 UL qTofl GRS YHIVT BT Hdles 3T 2 SR HIe] SAgUr=iaed YIvdrd FH10 FH1H THS R D1 Bl5ed ?

Q4. Why should all containers have equal amount of water? What will happen if the volume of water across the beakers is
unequal?

T2 5. HUTH MBHR ARET de YTuATd JUIv0] g8 obes P AT ?
Q5. Why should the shapes be completely submerged for the same duration in water?

U3 6. DHUTHe] o] ATHRITHR YTUATIS IITHT eIl BT gachel ?
Q6. Why does the colour intensity of water change with different shapes?

U3 7. GRIh YT MR, IS SMTOT fIARUITT §% AT HTe! Hefel 3195 6T, o WE &l
Q7. Based on above questions, explain whether there is any relation between the surface area and the rate of diffusion?

i< @i IR fo5g siedrar, Rierd 9d [qenegi™aiead adl & Abdrd. J™FIe! I AT JMMdTS dae3 I
U o RISTHi BIeTal SRS (W2 1 T8T) 31 dIdiTeed] Tei=al MaTaidl Aig ’1dl SRis. SR faemeatzar
TS HE] BRe ATGwHedTd AT e BT MM B Tees AT, ATaR Tl BRI, SR GETET TS YRAT I el
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I dX, UTugT=] TS BIP BT HHY YUTR ATEY. dT TTE MATIIT 6iCi|\)1|j‘HN JMPHR TIR BRI, dLIa!
[ T TAR Hoves T MMDHR AREITE GHT ATed, AT T Ha &l

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.

>

Vi.

vii.

viii.

Fet 3: s sipaardla AR
Adteror ot

Task 3: Observing the diffusion in
gelatin box

AR 100 AT, qroft e AT o Ipal.

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

T 5-6 T4 Rrosfe uraex figesr. frsror aimes g

Add 5-6 gram gelatin powder. Stir to mix well.

FoTesfe quigul faR e qRIT STavIesT ST @l
Continue heating the solution till the gelatin is completely dissolved.

. STITST ITAT 0T 79T 371 o 5-6 e ofs 8%, =

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

STIUTT fheiTeheiferd 3-4 o HTAT.
Add 3-4 drops of phenolphthalein.

1T, NaOH T STquT fohdT AT G107 ST,
Add 1 mL of NaOH or soap solution.

STAITST TS osTdl T AVYTATST o HivTes ieer.
Mix well to get a dark pink colour.

AT 10 ST, i Rtesfes s1aor sam snfor e arema AT

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

ix. 3ITYUT BRI Rl dTIR e &l gl ATl §97q ADbdl. ST

RBTRIT HISYCT ATIR HRa TP BRI SIe3 TAR BRaT
S, ADN.

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

. UG o5l Gredied] HRIJAR, WTiles [Tesfe g

SRATOT TR febdT T 319 2Mehcl. IR Ad AT e STV AR
TV &1, F80Tol Ui AredTd gwel 10 et . gast 15 el
<o Tesfed ga U 2.

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.

@Gﬁ?ﬂ

Materials

PIOTATE! ¥ 7 iAo obt RTesfes uraex
(RO GaId SUGE 8%, ADS
RN PIvEl Nofed gras), Tom
g} fbar fugr 9rofi, fheiewmefo
S (1%), WBIRCHY HY (ATTed]
BRI AT B didhosc fhdl Hal
I AR aORal IdS), 100 B
I TGUTH, IS A5 JARC A
febar ardl, Jeura (100 fredt.), gex
fdbar ¥ere, faRes AR 0.1N NaOH
fba Argorer graor (100 fAelt. arogr
PIATE! §d AEUT 10 o49), foRe
3TF5: HCI Zmavr (0.1N) fdbar e
TS HIUYT 37+ (10 U Uroft gz
fdRes boyey) far fosamn | (T
TSR IUYT HEIH JATHRIAT &I
faater ), T IR / DiReHA
RISCEEICS

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.
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3t 3Heit 2

Figure 1 Figure 2

xi. foTo3fesT ag gvamrdt 3o fAfei=n dw @1, Gaax ag B! Jrel o WISHed Sg 3T (3 2 TgT).

Allow the gelatin to set for 30 min. You may keep it in the refrigerator to speed up the setting (see Figure 2).

xii. AT JMMPHTR PIBSNYddD dTex PHIGT AT I e YUR fhd1 Wee @IREH ATcdr SdT (AP 3 U8T).

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

Xiil. TR FHosedT Rrfe=ar smaRi aREToy \ror 3nfor <t da 3 7 i,

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

xiv. S 3RIse3 UIRT A fdhar Hradl arct &1, T R IR 3FaTa S1avl |1, Siidhad e $oies o fed

PR Ul gSiTes.
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.

xv. FT3 e |d AR faRes AT ST SBARYY SdT. ATHR YhIaR Yo A SauATNGSI| e IHR TebTd dod]
ST STUYTAT S NI
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.

.STET MMHR ST STIONT SaTed, T doodl Aig .
Note the time when the shapes were placed in the acid solution.

xvii. RT3 e THA MR M IS SMHR JEH BIVINIG! BRG] de A1 RIS $R1. Jel Boses! FRIET) T 4
HeY HigaT (ATl 4 ).
Observe the coloured gelatin shapes and the time taken for every shape to become colourless. Record your observations
in table 4 (see Figure 4).

XV

3Pt 3

Figure 3 Figure 4

10
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S BRI IRAT (AT, S, Bidl, $1 5.) JEHE
Sr. No Gelatin shape Dimensions of shapes (diameter, Surface area
B P height, length, breadth, etc.)
1.
2.
3.
4.
dadr 3
Table 3
IS JMEHR TS MHR [EH e <t :
R 9m (Rfrede) B N A
agpu | R smeR , . BAGHI 5 (Weba)
. Time when the shape Time when the shape .
Sr. No. Gelatin shape . Time taken to become
was placed in acid became colourless
. . . colourless(sec)
solution (min:sec) (min:sec)
1.
2.
3.
4.
o<l 4
Table 4
Observations of activity performed
© I IMHRIGI SN gl gald ki d@ st e e
The shape that took the maximum time to become colourlessis _ _______________________________
.+ AT ATHRIG] TTEHH BIVITS! Fald HHI de ST dl 31

72+ 1. NsfeT=ar graond fhaTem {8 NaOH T STa9T BT HTd e 3T ?
Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?

T2 2. | SMHR AT JSATATIIR TR BT STKh ?
Q2. Why did all the shapes turn colourless after immersing them in the acid solution?

73 3. IS SMHRIAT TR BIoATATS! ITAS] I8 BT BT ?

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

11
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T2 4. AT AN foTesfeT= YfHdT o1 g ?
Q4. What is the role of gelatin in this experiment?

72 5. SR fhTemeifor Rrosfemed faavariasi! HieaTiles STavi S R HI Bls e ?
Q5. What would happen if phenolphthalein was added to the solution in the bowl and not to the gelatin?

T3 6. SR ATV B TR NP g JFARIAT STV Saes O BT Bl ?
Q6. What will happen if we put these discoloured shapes in a strong basic solution?

W2 7. 1 A aTaR T TGSl 3R S SYGE 3ol ¥ fdhal AR (pH) S2ie Jre! ag, Al d1? Sied] gl o Gl
qTURTS <Teg] JFaTel DI e faweiies ?

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?

Pl 3 FedTiar, Rierds 94 faemeaiaRiay =9l o AHhdI.

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

Pell 2 AT J51 BT, Jeier U2 faeneai=an 71 I, Adbda:
In comparison with previous case, following questions may come up:
TR HITHE] 372l Swdh W1 &l fead ATl ?

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?

RITYHE 0T WY -5 e YSHAITER BITR fIR01 @ garelies fRom=an Jes-Id ATl 31, & IMRTes HIROT
31Te. UL XId HUIHT dTaiic X RATY TSTATHYT g8 e [AuId Blcil YUl SarHed] I URRal. e 37l gRyeail
AT Fa@ G (Tl FTe) Samed fagm I3 3. RT3 Siaear=a aracid fa|=or Araehi3l 81d e,
I ST IR WIS Sceh SR AT SR ds &g 2rehdl.

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.
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8.10. 3THINTT BT

ii. Pl 3 A UTFEIATHHATYT STAUIT fhTehfes AR gid el &1?

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

QT3 ST SITYVT AThTRa 3D ATl T, STIUTHE b AT TaE e aTes Id 3T, IR STa01 AFSEHT STTRI b
I TR BT, T ST fhTemerfes amme fdhar eY, O TUridT IS 3. STa0T feher] BISUid T AR
FRIGeATaR S0 AT T A1 &1, o T8l

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.

o> (aN o a o o o o
iii. RTesfeT=T SIdheddies TG AN MFATD IAR0T 3T TS AT FARIERIER (ﬁ ATAT SN[
o v TN . o o o
B T ATHATFTIRIR (S TSI TR F9ad) TG 3o AMAFHAT HROMYT 3112, AThs e .
3731 TR Pll 3 HE Pell 2 2T Foseicd, TAROTRINIS SeRE! IR (1eh A THAT TgT AdIa.
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.

S elt 4: Tofiaiasd gomR fawRor
Task 4: Diffusion in living beings

3ITICAT IS UINBG IFTIATET P21 T3] BT, 3T U3 Jeles] BT TSAT 1S HI7? B FhaT A a1 AL
eyt UfhIREE . ATH, AaTed 3N 3av Fofamed faaRoma! a1 TeaivyT 8. Uea & QI WiTHed
JSY®T AT B fhdl GHISTHIARY BRI BRI, URICH (IRIUCH ) TgIh U RATATHYT ST ST, GA=AT ITS(aT,
FIURIUC T HaD DI (o TSI AT FIATHYT ST aalld, U SRIT ASaAAN. TGP SAddb Uces, ST BTl Uzuces,
gl fase™ URUCH .

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.

BT IS HH ATHIA SIS IMR?
HOW IS THE SMALL INTESTINE ADAPTED?

PR TS
copilcey ratwoek GE'Ej

o [
xx:. o o
wnall inleiine
CHES
higiod vegeple
XAt

PN 5: FETT STTSATCA I PN~ SAledTvled Sgel
Figure 5: Small intestine showing villi with capillary networks
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Exploring science and mathematics

T3 1. IR 3razara fhar fema, R Aiear yswanrs fawavor frdar aRomT g, orh s Serexor gt |f
3BT B1? G Yo IaTexYI faeies e
37) HAfRASTTd PUPAMYT BTeh JaTuNHed fqaRor

Q1. 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.

SAN 3q g
a. gCied STidTes qrofl 4o Mg aTgH we Sir.
b. R HYTE ST T8 UT+T CO, =T fAARUMATST HIS &3 SYehe] BRIl
Other examples:
a. Transport of water from soil to plants through root hairs.
b. Flat and thin leaves of plants: Greater area available for CO, diffusion.
Expression for surface area
3T SR STHRTA el JEHIT G
Sr. No. Shape Shape diagram Expression for surface area
i) -'ff q-\\' 2
1 i
Sphere L.j--_ j amr
) L] s% 6 x 9192
Cube 6 x side?
3 de (st " QLW + 2HW +2LH
Brick (Cuboid) I
w
p SN SO YIS Fehed! o1 (r + h)
Cylinder and flat disc
5 AR ! 7 (r + £)
Cone

GESIES]
Table 5
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8.10. 3THINTT BT

SfAh=AT el
Extended activities
SiegT TETe) Sifde U3t — Sar. 3rier fohar WRIfRBRE - grvard srdd, dl e Uaidies geref arvarg foadid g1a

TTEI. 3R BT B ? & U2NUCH JAIHS BId. RN edTd f[uRUl JIGUITATS! UolUee BT TS bR, ITa! Hedl
YTATATST YSI3 Pl o3l ST 3Nehl.

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.

TTegTeg] I fUSTURET S AR 3THR TAR BRI, ThT ATDBRTeS] @ des el o5d BT
Prepare two identical shapes from the coloured wheat flour. Coat one of the shapes with Vaseline.

Peil 2 JETOI, SIET JATHR UT0GTA] Tl IguraTd odl. T ATHRINTS] rodred] Wdhs @& odl. Qe
TGUTATE] BTE] B fag I S B1? 3, TR AT WETHRU BT €M ?

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?

& 31feren ara=TaTSt
& Suggested Readings

o Marek, E. A, Cowan, C. C., & Cavallo, A. M. L. (1994). Students’ misconceptions about diffusion: How can they
be eliminated? The American Biology Teacher, 56 (2), 74-77
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