Vigyan Pratibha Learning Unit Shades from shapes

LU 8.10 Shades from shapes
AThIRTHAT Bl
Overview
SAlcldl
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.
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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.

=T aferda SR HEcii=al T 61 el HRTds Bl SlGals 8. Sl @iorl Tal
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AR AT SQTERIT feefl geaard HReiles.

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.

AT 9 a1 fadeyon/fsifedr (59 usrii=an qedid) JRE e gcdh [qaRum=al aRraR
IR HRATA. SieT Bl JeHMYT [TaR 8l — S d U=l WRIERIS Sifdd gihaimed ged — d@]
IS QU He<drd] YT goirad.

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.

Pl 2 AT 3 A, fenmell fIaRum=aT SRTaR YSHaTT HAT YR BIal, o UTsdics. Sl 4 ALY, 3erd dral
ISTERY] - S B ARI B 30T A AL Ig — AT YNH Hewd B A, JiRiel] ol B
Frehara. faeneil e Siayf&Thd g1 IeTex fe5g .

Minimum time required: Two hours or three sessions of 40 mins each.
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fPH 3Ta3g® A : 1 a1 fhar 40 Aifeid dv w3

Type of Learning Unit: Laboratory and classroom
T YSHIAT YBIN : TS M1 a9

Unit-specific objectives

NI THT! S8

e To understand the concept of diffusion

=T 81 Hehou FHSH "ol

e To understand the influence of surface area on the rate of diffusion across surfaces
dIdToodT YBWh o3I CREIEAIRER SIUTIXT t{ﬁUTP:[tI'I—E"ﬁ

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

fafay e Saiwed fGaRomE fohar 311 S e ITkilies Ae<dral Aae FHo ool

Links to curriculum
JRIRTHATIN gaT

NCERT Class 7 Science Textbook: Chapter 2, Nutrition in Animals (Nov 2022)
NCERT Class 7 Science Textbook: Chapter 7, Transportation in Animal and Plants (Nov 2022)

Task 1: Movements of particles in liquids

el 1: ST BIVAT HUTTT FTSATH

Materials: Beaker, water, ink, dropper

Take a beaker filled with water. Add a few drops of ink to it.
UTUIT WRees db AguTa BT, T 2ATsd Ble! 249 T,

Q1. What happens to the ink drop?
U3 1. 359 A9 SThHITAR BT 33 ?

Q2. What colour change do you see?
A2 2. gl IS INGIESYEIRI] Irei‘{-loﬁl?

Q3. Why doesn’t the drop of ink stay as a drop?
2 3. AT AT A9 UG A B BR da D] [&ebe 181 ?

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 4. I QAT Siaiies IRyl fehaTT 9 SETeR0T AT 2AhTes D, ST 3F21T T TSI [SHdwd ?
ga1 fhdT 91y Ficiles 3131 T famR BRI T DI
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1. Perfume spray in air.

&I 3R HaR.

2. Spreading of flower fragrance.
ERIEINUERRNY

3. Smell of insect repellent spreading in the room.
I DICHARIGIET aT¥ TRl

Q5. Imagine what will happen to a drop of thick sugar syrup in water?
Y2 5. HIERAT YS YThTd] QEBQ—GI UTugTd ST sl dX Bl Slscé Tt BT BT ?

Introduction
aoseg

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
partlcles (later called atoms and molecules) and these particles must be in constant motion.

SE gﬁsl UG HReredT TGUTATd 3MsaT Ueb Ad TTh a3, el Mg U0l AR 301 ScR guraiTel
FAT T es!. STy uarel fAqwuare €1 TeHT (S4a/d1y, a¥ies SETexvIyHToN) JTI3Tae 7 Sl Hsd.
Bl "l 3BT UIfEciedl TS, dRIe! Fodlial AT ford TETHR qUT, BR B0l ey, |
geT1ef 3 GBI BN dToes AT (JT HUNHT FaR 370L 3107 0] 37t <774 f&esT AT A1for o oy

A TR AT 7 Sieal FHOIe) el o TE SITes.

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.

ST BT HUT AT THT Sleod i1 g 2ADBd AAT8l. & DU BIVATE! (G2 BIHATH B ADN. S|
U] SR ST W IAST BT ARSI BTl HRT BHT 318 33N AT SR B, <
BIE DI CRNYESRINE

Q6. Based on above discussion, tick the appropriate option:
U3 6. Al Tl JATER, I GATITIR TGO BRI

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

EEICACRN|
31) BHI Hadl AT SRR SR Wl s o] ST
) SR ! ST SIHIRa HH! Agell Aol SRS

Task 2: Effect of surface area on diffusion
it 2: IS fIHRUMER EUIRT g
Materials: Wheat flour, tap water, food colour powder (green or red) - available with grocer, a

bowl! (for making the dough), 10 glass beakers (about 250 mL capacity- one for each shape, to
submerge shapes in water and for collecting the coloured water for comparison), 5 cups.
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FraTS! Wit @ Yls, uroll, WugTd 9 (2R fhd1 &16) — & W1 fBR10 g S 31T,
T WS (UIS ASUIRITS)), Bradl 10 AUy (FAN 250 ST, & — U SguE Hurhdl T JATHR
U JSIUATHTS! JATIOT gcsedT I UTUgT JA3T HRUATATS! aTaRuATd A ), 5 HY.

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

B Pl 3-4 fqeneatear e bodl §S 2ADBd. AR 4-5 TSTS] Hg Biere srerf fhosl fUST erereyr &
DA, AL 10-15 T G0 e 17 FBRIa]. I, Pell-aR HesUm=a1 graurmer 3 fthae RTg b,
res el derdeTedT STaumed] BeiHdles BRd ATy ABUR ATRld. WIUAT TS& W I&T. SIeh AT
f&=an T fthebe IaTiUer 31fere UM Ug Frehela.

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

U] WiSATd U $HY HB e YIS =1

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.

HiSATd GTUATET 7 &7 371101 DIReT fUSMe) IRTa1 el (1 QU Tes fa¥ies, saadn Y1 &man).

ATHTes AT N YIS Il Dig Sl

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

S5l TSI ATST- AT FHTOI Uo7 9T, U ot grof} eTdedr=iar Uid e’ Hel.

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

ST U138 <o) [@Yedid, ThHT M BT Hov+l BT, Dl fehfeIa 79 AT, e TAral.

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.

SR grel SR aToft ey 37ToT fores forahe SITelt, TR T JTS[3 higH Sdcsol JATd Uia, S o

Hg 3ATMOT Uehoilg gl 18T, Araid e,

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

IR HATST HUThd TSl 4 IH IO FBHBI Tod g7al. Mool el IIAT e A HE<Td T8,
N e TMeodid IHRAT AT GGATT FH AEeies, & U8, Afeh Agbasas! Medid bR b
R AT ST HRUATAIST Gl BBl d1et / HU / LTl qieesra 2 e |rem aRIs) A ariR 6
3Tl

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.

dIATes AT ATYE fdvd gldli-, dUThRT YR ool dITciTodl JThIN <. o Q-G‘Ilcé, SEIFRITICHA

gehll, TGARE] TTes, 2 301 die fhar o

Alternatives that can be suggested by the teacher:

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
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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.

ﬁwg&ﬁamﬁmﬁmw

e AT YNwaiiies BReMEl o1 BRUATHINIT Had HRUITATS! ATV Uh AN TSl Ierdhi=l Yabl
T Uehd JAThR g <01, ST, 2Ap. HI dJacrd BiOld ard<ad 3R 2 g-d1 Sid ITHRATT Ao
3. AT faerell sigdl It areq AT fhal YRITaT QT HHI B DN, IATIIHIV, GERT TS
TN TTHIRATI SN g9 2ADhl. Al Al ool i<l Alfeciral Y Iaqol Jes-l HRId!.

Y MATHR ATHR FTAIST AT, I IR T8, BRU M3 0] TR JEHeS AIST0l - 5
Pl FITIBIBR 3MDR - [l Hoi slss.

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.

TS ATBRTET GRATI AT, S SSNSTE G 30T IT; MTan F14; 3igal fardt T 31for =ar;
it I, it anfor S, T Arfeh G BiagfRIddics (Work sheet) T 1 ALY STl

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

TR JATHRIATST, IIITes AGUTH B TADI 150 Hest. Irofl HRT. HUrh=dT ATHRIHAR AGuraiaR rd
fora.

X. Gently place the shape in the respective container without spilling any water.
AT I3 dTofl ATeR 7 Ug <l Ul TR SRARYU T-T ATared] SguraTd Sdl.

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.

BIET ATHRIBRAT, HOTHAT JSHRT AUTATA] T@T21T HUBId AT T ISHRITDGT (R0 s ST,
], IS [TARN B Thed ¥ URUTHGRS JSH BHI B, & THRIT G YHR B0 5 : 1)
3MPTR M2 bR SaTad Bl i HUIE YSHNT AU TR SRIVIR A1, fhdT i) FaTe J89rTre
RT3 TcTed IR YT dcied fehal STal 10T SaTdd, STulh¥ar] dhUlhedl Todlheies YSHIT JATIOT ST

T T 3R Ieles.

xi. Please note that the shapes should completely immersed in water and all the containers should
have equal quantity of water. Add more water to each beaker if any of the shapes is not
submerged. All the containers should have equal quantity of water.

I Al 1 B ATHR GUigol 0T JSores AT AT Fd Agurard aRe= qrofl 312, SR TEIaT JThR
U JEAST TS, TR FGUTAT 3feres groft STehl. qd rguraise urofl |REIrd JHI0I F9e, 8 Yal.

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.

T GAR 30 A RR Sa1. I1 ST IS BRI JASTo JEHS BHIeT. TNl FEIIT TSH]
e faosedT Y8l ATl dTuR Jral e 3l
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Sr. No. |Dough shape Dimensions of the shape (di:{gle)ter, height, length, breadth, Surface area
3h. |hUlDhT DX WW(@W, ?',Tcﬁ, ?ﬂ‘eﬁ"‘ﬁg) J8Hhad
1.
2.
3.
4.
Table 1 il 1

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

<Y MSTHIGT T JSTd= aiRe Fngar Al AT gRETeT qraR H¥e F2rsg1 dredr Ad. Mard! e
Hesfeuaran 81 Ue qait 7 37re.

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.

SR HUIH A0S JATHR TU I8 STauHe] fRR 3de5, IR Fdd S1auliel 1 STTaurd FH 818 2l
U, BV JAThR 30 TAFTSTUET SR I8 ITuaTd S =1

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

30 fAfeiaR, dgurEndies urofl gRdRuu dra<dl T Uil 3l fhar Uy Sivrh
BIBSIYdh DG BT, AGUTATcies LI qroare feieror e,

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

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

T ASTR] AIEAT UT0gTH WReses Ueb AguT ST 31101 T3 3 (0°) 1, 3T,

* 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”.

TR oyl R0 TadT 2 wey Aigal. Y dgurATiies STauredr T digar urgd ATgaR gy |IR,
AR, TS5 fhaT U g ” 3131 Aig A

Sr. No.| Dough shape Colour intensity of the solution (very light, light, dark, very dark)
31%h. | HUTHAT IMBR STIUITAT AT ST (U IR, Wi, T8, U TTea)
1.
2.
3.
4,
Table 2 il 2

Observations of the activity performed

P Bl Frderor

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

» DIVT FYUTATIS SIS Fald SIRA FT3MST3E?
* Name the beaker which has minimum colour to the solution?
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* HIUTT AUTATIIS STV Fald HHI ST IME? __

Q1. Arrange the dough shapes in the increasing order of colour intensity:
U2 1. BHUTHT MHR T ST AR HiST?

Q2. Arrange the dough shapes in the increasing order of their surface areas?
AT 2. ©Uh T ATDIR AT Y8 ST e AT sh HTTHIN qrs1?

Q3. Why did we initially make balls of approximately equal weight?
U3 3. W{iquﬁlwl 3TETS! FHE IS Mo T ddes ?

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

U3 4. G4 AGUHALY YUl AREITE AU BT el 3TATd? SR BIel AguTAHed YT JHT0T FHH

TS TR BT BISS ?

Q5. Why should the shapes be completely submerged for the same duration in water?
U39 5. BUIhd JTDHR ARETE ded YTudTe Yuigqol FSoies Bl AT ?

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

U3 6. DHUTHEIT AT JATHRITHR 0TS AT AT BT e odel ?

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

U3 7. a1 YT SN, W 31T IR &R T PIe! Heae ¥ 1, I T DI

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.

el S IR fog srearar, Riere 94 fqeneaiaed aal @ 6. J[ie! I AT TS
IS Fiel Yeb Tl [RIEDBIAT BISTdl B (U39 1 98T 3TOT STeiTood] TSl (ebTesi Aia BR1dl B,
SR faeneatzr MeTa™Me B sleseurs AT g 1 31O B TS 3T, ATAR ] BRI, SR TETE
e AT T FAesT 6 d), I0dT=T WIie BRE baled S99 JUR 18], |4 e AIe]

Sidl\ﬂlj{ﬂ% JMPR TIR PG, dulel F9 TS TIR HA3d TP IMMHR ARG IJHTATH 3HTed,
AT W] T &l
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Task 3: Observing the diffusion in gelatin box
it 3: T e Srpwandits faRoms fA-teror wor

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.

FHArEST Afed: BIvEE! 0 7 fesce! NofeT gt (AR §hMa SUsE 8% Tha 3Rl
DIviE! ofed uraex), Tora gt fhar fuar aoft, SaiewfaT s@am (1%), @iRkeada w9
(T BRI AT B dlbose fhal $abl A AT aTaRdl Adiies ), 100 ST, B dgur, Ius
A THRE Wi fdhar aret, drerara (100 ), ex fhar Wiw, IR sFSRIT: 0.1N NaOH fdar
HEUIT G197 (100 FASHT. UT0gTe DIVATET Sa FIGUM 10 909, faRe 3 : HCI G107 (0.1N) fdhdT S8
S HRUYT 373 (10 U UTofl A faRes ooy fobdT fosamT I (U T THHR UTUATe HedH JAThIRTT
S fosatar ), 923 T0R / WIRedd! URE3l e,

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

UL 100 FesT. TTof T 10T I IHRT.
ii. Add 5-6 gram gelatin powder. Stir to mix well.

T 5-6 79 NTosfed urasy figesr. s aiTes gawl.

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

RTesfe quiol faR e TRIT STa0TeST SWIHT 1.

iv. Stop the heating and let the solution cool down for 5-6 minutes.
STAUTTSST ST <07 figaT 37T I 5-6 fife of s 81 .

v. Add 3 4 drops of phenolphthalein.

SIdUTId Tt fesTd 3-4 A HTT.

vi. Add 1 mL of NaOH or soap solution.

1T9e8Y. NaOH o STavT fdhat TGO STa0T T4,

vii. Mix well to get a dark pink colour.

STV 1SS AT I3 AVATATS o FMTes AT,

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

HroTqraTd 10 frest. TNg NresfeT graor = snfor e greand 3.

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

JATqUT Hﬂ{ld‘\l CHfj\tH drux dxXad Xdd:dl qM™bl 99 Abdl. oI RBTRIT HrSUCHT dqIUR B iDI"II{J_')\‘IC\I
BRI T TIR HRAT U, BN,

T ————
I AT SSNSIHIR TS S

Gel in two dlfferent cylindrical solids

=
e .
Figure-iﬁ1 Figure 2 STIQ-TVﬂQ
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x. The amount of gelatin solution poured can be more or less, depending on the size of the moulds
available. But pour the same quantity of solution across all the moulds, i.e., one can put 15 mL of
liquid gelatin in each mould instead of 10 mL.

UG ST Il JMHRIFAR, T3 [oTes ST STavIrd 101 SR fdhar T 3177 2rebdl. U |d
[ G907 ARSI AV BT, F0ro] Y A1 gral 10 et Qast 15 fred). odiss fosfed sa
H; ADI.

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

Rresfe v BIvarrdl 30 e de =11, Gadr Ug BIvaTaTo! g o WIoTed 3 AT (31l 2 U8T).

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

AL ATBR BIBSIYdD dex BIGT ATV < TR YUR fhal Wes WIREH 2Alcar SaT (APl 3 IaT).

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

TIR BT ST STeh R TR¥Tor TSI S7fO1 <Y dadT 3 HEY AAigal.

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.

IS s} AT WIS [hal Bl a1t &1, T Y (IR a1 S1avl &1, SUdhad Hsd STeoiod
RTesfeTd TR quigo gsdies.

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.

RTesfeTd Ha AMHR AR ARSTAT STV FRARYYN Sal. DR bR Yeb A STV I JATBR
UhTd do! ST SuATa] T b,

xvi. Note the time when the shapes were placed in the acid solution.
SIeg] 3P ST STIUTT SaTes, T dadd Al .

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

Rfesfesa SN MepR MMM gD MMBR JEH BIVIRITST SRS des id RIS BRI T Dhosod]

Figure 3: Sﬂg':_rﬁ 3: Figure 4: 377?7?’? 4:

Sr. No. Gelatin shape Dimensions of shapes (diameter, height, Surface area
3geh. | FTosfe=n R ~_length, breadth, etc.) JShed
MR RHATYN (14, I=T, Sidl, $a1'3.)
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Table 3: dd<T 3:

_ Time when Time taken
Time w?en (tjh.e shqge tge shape to become
. was placead in acli ecame colourless
Sr. No. | Gelatin shape solution (min:sec) colourless (sec)
STgeP. STPR AT MBHR TS ol 9D (min:sec) PR ST
(Ffre @de) SHR TR ST | o) smresest
dw (e ) I (V<)
1.
2.
3.
4,
Table 4: <IakiT 4:
Observations of activity performed
o5l BT fFRTeror
* The shape that took the maximum time to become colourlessis _____
T MMHRTST TR BIVITATS! Faid SR 988 BT Al SIS

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

ST 3MHRTGT TTe I BIOATAIST HaTd HHI I SITHT ol
Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?

73 1. R fe=ar g1aund fhaiehefosag NaOH © ST0T BT HTdes 31T ?

Q2. Why did all the shapes turn colourless after immersing them in the acid solution?
U3 2. | DR S SIATTaR T8 BT 3Te) ?

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

U3 3. P A RHT TTEH BITITATS! IR I BT BTS2

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

I3 4. AT FANT 3Tt AT 1 3e ?
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Q5. What would happen if phenolphthalein was added to the solution in the bowl and not
to the gelatin?

U3 5. SN fhATe®m e RiosfeTqed I vaigsil HiedTdies STavd €Th e d) B BI5cs ?

Q6. What will happen if we put these discoloured shapes in a strong basic solution?
U3 6. SR YT § e JMHR e ISR STI0d Sdob R b1 Bls 2

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?

T2 7. 1 fohd aTuRese™T VS ok He ol SUGE 35l I fdhal | (pH) S3id ! Jag 2l
B1? STeg] Il < Q31 dTIRTe el JFaTal BV da e fawiies ?

As after previous task, the teacher may conduct a whole class discussion.
In comparison with previous case, following questions may come up:

il 3 AT, et |d feneafaRiar ==l &% ardhdrd.
Pl 230 TS BT, YT U3 [Teimeg =l A1 ASs b

(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?

() TN 3T TrEE Rresfes aieameies AT St &1 faad, a) arvdTd SiTd ST R
qroT=dT I SMfOT TTE URTHEY 312l sovd WA &1 faad el ?

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.

WIRHE IOT IATY-5d gl ISHNIER BIOMR {IAR0T € gaeles faaRumear gosid A
I, B ITATRTS BRI 31T, TV I HUThaAT Taciiad T IR ST 808 [aasid sl
Ul S I THRAl. TS 320 JHC] W1 hda Joalkilerd (bre! i) samey e
IS 3B, RT3 Srhcarar Sadia faaRoT Irael 8 eI, S o1 T 9IS
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S [T AT SR des fayy 2repd.

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

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.

(i) il 3 ALY YR ITIATY ST0Nd fhATemAd i R g1 A8l &1?
731 I YT AThT 2The] ATel. Fgdl, STaumAed fhalehdfGTadlcs g} Id T, IR
STIUT AFHIHT JAITD I TSI TE15. A ST hlemAdford arg fbar Arel, I qurad

A DB, STV JhHEHT BISUIT T AFSRT FHABSRTAR STAUNTST YSTET 37 AT BT, < I=T.

(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) FTesfeT=aT Sidheddiies Ve AN ST [AFR0T ST Teaded! T JIMFSRIGRIER (S
ST ISR BRA) AT (AT ATSTIRIGR (ST ITHT WEHF gadd) g 3ol AT
PSRN 3MTE, ATdhs G& d4l. IM2AT UHR Bl 3 ALY Padl 2 =T JId, [TERURENIS goRal
I TAfHAT Tg = AT,

Task 4: Diffusion in living beings

el 4: Foligiaed SN fa=oT

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.

IR NS YINhge IaIIdIETd B3l T3l BRI, AT T3 el Bl TSAT A8 HI7? &1 Ufshar
TCHHY B, IS B &I WAL ST (AT B fhdl GHISTH IR BT HRel. IRUCEH (TIICH)
gD TSI IFAMYT ST did. SHIT I, AYIRIYCH b Hlel Maseh TSI FieamgT
SIS ST, TR SR SN, g Sifddh ISy, STl bTel Uluces, 81 Maserd TRUC JTFdd.

ST 3T HI TS 3
How is the small intestine adapted?
oS SEL]

Small intestine

TqIATE 2
Blood vessels
Figure 5: Small intestine showing villi with capillary networks
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Sl 5: GBI TSI BRAAT AT ST S Ige

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.

T3 1. IRRKINS rqaard faar framta, {5 Aiean gswomes o fhdar aRom giar, i s
JETERUI JFe 1 AT ABTS D17 Y& U IaT8RYI faores 3ime:
37) ST RISTTd PUPHHLT STes YeTuNHe IR0y

Other examples:
b) Transport of water from soil to plants through root hairs.
c) Flat and thin leaves of plants: Greater area available for CO, diffusion.

EREEST gl
b) FRUHEN SR dToft {3 TGN AT wTes Silal.
¢) TATATAT HYTE 3T YTl U CO, =T fARaRUIRATS T AIS & SUGE Hdld.

Sr. No. Shape Shape diagram Expression for surface area

SSER] SICIN JATHRTAT ATel] USHRT G

Sphere ,
1 s 4nr

Cube )
2 g9 arq 6 X 9]
Brick (Cuboid)

Cylinder and flat

disk z

4 G ST HuTe g 2 (r +h)
CEX| (! R
Cone l

5 3 mr (r + 1)

Table 5: o<l 5:

Extended activities

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.

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

31t gl

SiegT YTl Sifad U2 — Ia1. 3rieT fhar TRl - grvard e, deeT Qe URidiss gare aroara
o8 g1 TR, 3N BT BRI?  PRNUCH ST 8. WRiigar fauRor Jguarare! viives &
SART BRI, Tl BT VIS GLI3 Pl bl TS el

T N fUSTARE S AR JATHR TAR DRI, U] ATHRISG] GH Il 3T Sl

Pl 2 JHIUN, Qe 3ITHR UT0IT=] dHdTd] SgUTATd Sdl. T ATHREIS! UTogral Wdhs && ol

el SIS BTe! BRD G Ud 318 D17 3R, TR T WETHRU] DY & ?
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