Vigyan Pratibha Learning Unit Shades from shapes

Shades from shapes
SMTAIRTAT BT

Task 1: Movements of particles in liquids

&l 1: SETIEN BIVTAT HUTIT BT aTe

Materials required

HIATS! BRIV ATfeed:

Beaker, water, ink, dropper

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

IO HRe5es e guTa &1, T 3Mg o blal Ud el

Q 1. What happens to the ink drop?

T3 1. e A SThodTaN BT 315 ?

Q 2. What colour change do you see?

21 2. J¥eldl A BIVT 9665 SATes AT fadesn?

Q 3. Why doesn’t the drop of ink stay as a drop?
2 3. FMS AT A UT0ATd e UH BR I Bl fahe 817

Q 4. 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.

U2 4. eI SHfad SiigARile IRE! fBHM 9 ISTER0 | 3[bIe Bl, S A3 TSl TSl
fesacTa? g4 fébar aryg Ficiles 31 T faaR SHRUATT YT B

Q 5. Imagine what will happen to a drop of thick sugar syrup in water?

Y21 5. HIERAT Yg UThd] WQET TuTc STh AT, X hI3 SI?;O’) T BT BRT?
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When you add a drop of ink to a beaker full of water, the ink diffuses in the water, eventually spreading
evenly in the beaker. This phenomenon of mixing of fluids (liquids/ gases, as in examples above)
happens on its own, even without anyone stirring or mixing the fluids. This phenomena, though widely
observed, was very difficult for scientists to explain. A clear explanation could only come after it was
recognised that matter must be consisting of very small particles (later called atoms and molecules) and
these particles must be in constant motion.

Sieg] el UTvaT HRGSIT TgUTA Mgl U A STHadl, deal 2T UTvgTd THRe ! 101 R a3
A o). s1g et fraeuard € g (Sa/d1yg, aXics SET8RUNYHAT), JATsId gSd.
g bl ATBSTUTH Ulfeeres] A3, TRT GLaTdI3 ATHS T AT THIBROT S0, BR B0 5.
2 @1 WY 315 Sieg] & AHSI) Bl Fd UG 3 8T BHUNURLT d9cses e UTgoid (IT BN FalR

3707 ATFOT XU 372l A7l ferest st ST < ol Herel TIferzies Aoy qIfeora.

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.

SIS I8 HUT JTYUT JHAT SToodi+1 UTg 2Aehdl ATEl. & PHUT BIVATE! (G2 BTerdTes/RATIR B
3ThdTd. STg] U] STRT HTedT & TS IT BN/ BTaTes/TATTAR 1Y BT Ged] HHT I
3721 GA=AT ST BI, AT AHAAT AR 0T FUITe].

Q 6. Based on above discussion, tick the appropriate option:
T3 6. IS T MR, I GITTAR feh B

Diffusion of a substance happens from a region of
T faRoy
a) low concentration to a region of high concentration
31) B! Hedl TN ST SR Wl o5l SIS

b) high concentration to a region of low concentration
) SR el AT STHaRa hH! gl 3Tyl SRS

Task 2: Effect of surface area on diffusion

Fcll 2: EHaET fARRUIER FI0MRT 9RO

Materials required
HAITS! FRTUMR ATfee:

Wheat flour, tap water, food colour powder (green or red) — available with grocer, a bow! (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.

TeeTd Ye, uroft, @roare 37 (f2Ra1 fhan &1e) — & 7 fHRI0 I IS 81 Adhdrd, Tdb Wis
(H0Th ABSUATATST), BTadl 10 TGUra (GAN 250 F). &Had — T Igura HUIdhal T JATHTR
qTUATd JEfIUATATSt YT acsedt ST qvard JoT HROITAS! ariRvaTd ), 5 H.

i. Inabowl, add a tea-cup full of wheat flour.
Ueh] HiSATd Udh HY A= TTegTd UIs =1

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

Vii.

viii.

Xi.

CC-

Keep some coloured flour aside.
HieTd WogTET I =1 AT DIReA Glomed IR i1 (W WU Tee fa¥ies, gaaan o

7). ITeies ArsH Wi Ui o[l HIg oal.

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

IV AT TSI 2ATr<saT- 2T TETOTTd UToft T, T dod! uToll gTdedaR WS IiTed Hodl.

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

g YIS iiTes Y oId, ThaaT T Blg U Aol BT, Bl fhfad 73 rATdl, dedh/dds
ENICTH

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 ! IR uTofl e el 10T iU e ST, IR QAT JI9[@] Blg sdaoes Wid Uls, Sraid
O T M7 Upoild B 18T, Argid .

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 ST HUTh QTS 4 I TS BBITS8I e 1. Meod el aJA A 30T HB<dTd
ATEl, WY | Medid AHRA AT IRIA T 3RS, © UTel. Afd fgdhdarc! eid
PR fehel TEJHT Il Jool HRUITATS] JRe1 e dle! / 6 / 9T aIee I g fhdr e
CIRTS] T ITUR A 3Tl

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.

IS AT 19+ fdhal 8T, HUThaaT Udd MedTAT i BN 1. SN TS, JUie
TR Fehell, TGARE] Ties, 2 MO dic fehaT .

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.

TRA% ATHRIET TRAT AS, ST SIS Tal QT AT I1; M1 G 3t foRdl =) 3ffor
T Al ST, Sidt MMfor Sl 8 A1fec) Jaeal SR ddla (Work sheet) a1 1 H&] Aiad.

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

iS22 31I<bNI‘{-IIan, SRICRIEY) 'Ci'{»ilﬂ?l U JAdbra 150 ST, groft wRT. wordean 31I€bNij’HN

Gently place the shape in the respective container without spilling any water.
TGS 1ol ITeR 1 Ug Sl Bk DR SRARI0] AT~ ATared] dguraTd odl.

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.
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All the containers should have equal quantity of water.

I} Aie B DI 3MHR YOIl YIoATd g5 3ed 0T 4 dqurTd R qroft 81g. SR Tgre]
PR I JSIFAT 9GS, IX AU s Tofl STehl. qd deUraiaed UTol IR YHT0
3, B UIEL.

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 M RR 31, I1 SRR IS AHRT ST ISHS BTGl JTHINdT AT
gl Aac] fSored JEH Tl AT IR gl e 3.

Dimensions of the shape
(diameter, height, length,
Sr. No. Dough shape breadth, etc.) Surface area
S HOTHAT STHR BRI gRHET (s, S, TEDS
@idt, $413.)
1.
2.
3.
4,
Table 1
T 1

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

E19: MeSTHIE &1 Yot qRe e AT AT IRETe arqR e FBroar dredl Ad. Meral Hoan
fresfevare &1 gep Tl AT aire.

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, dguriies urofl ERARYTT Hraed gu=dT AGUTATHE] AT fdhar Sgur=ag Hiorh
BTGP BTG BT, AGUTATIes M gTogT fHRefor .

Arrange all the beakers side-by-side, starting with the darkest colour to the lightest.
Qﬂ’cfdgqm, TS MIRIT | MR A AT

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

T 2ASTRT AT UT0GT WReses Yeb TguTa SaT M1 TesT 3= (0°) A1+ AT

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”.

T by FIRIEUI TaT 2 7ed Aigal. U dguTATiies STauied] T diedl YIge TR “ga
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Colour intensity of the solution (very
Sr. No. Dough shape light, light, dark, very dark)
3. BRI BN sTauTTeA M <fean (o A, W@,
TSq, GU TS9)
1.
2.
3.
4,
Table 2:
FHT 2

Observations of the activity performed

PHosedT el R

*« Name the beaker where the solution has maximum colour

DIUAT AU STIUMTAT Fdid STR< 7 3MTAT 3N 2

¢« Name the beaker which has minimum colour

ST SGUTATI STAUITST Fatd BT 7 JTHT 3T ?

Q 1. Arrange the dough shapes in the increasing order of colour intensity of the solution:

U3 1. BUThd DR IO T S clnlsldeN qrs1?

< < <

Q 2. Arrange the dough shapes in the increasing order of their surface areas?

T2 2. HUThD JHTDR <] Y8 AT de T shHIGNIR qrer?

< < <

Q 3. Why did we initially make balls of approximately equal weight?

T 3. AT FRdT ST ST FHTT TSTT TMod bl gTdc ?

Q 4. Why should all containers have equal amount of water? What will happen if the volume of water
across the beakers is unequal?

U2 4. 4 U ofl AR JHIUI T Bicles AT ? SR Ble! Aguraiaed qrodre FH10] FH=

TS TR PTI Blss ?

Q 5. Why should the shapes be completely submerged? Why the duration of submergence must be
same?
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Y2 5. dUhT JAHThR  UIUY[d E[quﬁf gscics bl AT ? O AR dosh Rl YTodTd gscicy Pl

AT ?

Q 6. Why does the colour intensity of water change with different shapes?

93 6. DUTHTT AT ATHRITHAR UT0Tcies T Tl BT s ?

Q 7. Based on above questions, explain whether there is any relation between the surface area and the
rate of diffusion?

U3 7. RIS TR YR, I8 WHes JAT0T fIERUMET SR AT hlel Hae 3RS B, o TE B

Task 3: Observing the diffusion in gelatin box
el 3: Forosfes Akt famvoma Fdteror wwor

Materials: Gelatin powder without any added colour (any 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.

(e} (N o

HATST Ao : IVl T 7 AF@esel RTesfe uraex (fBR1on ghHa SUSE 81 b 3Rl
PIvrciel NTafed urasy), For urvft fhar fvaram aroft, fetemdfe sau (1%), WIRkedd o
(T JABRI™ A T Fibore [dhal Hebl ATe AT aTuRaTr Adiies ), 100 Fred). Hred dgurs,
IS IA¥eses YARC WIS fohdT arct, ArSUTH (100 Frst.), glex fdhar e, fave sFaRI: 0.1N NaOH
fedT TGO ST0T (100 THSST. ITUTd IVl Sa A1gomme 10 99), faRe *1Fer: HCI STavT (0.1N) fdbar
EE W HRUIM AR (10 e urofl e faves boyey) foban fosaman 39 (T TorawR roand

AL BRI QI [o5q7aT IH), Iex YU / URG3ID WBIRCH AT,

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

U 100 FesT. aTofl & 311for Sdhed! ATUIT TAT ST =T,

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

T1d 5-6 T9 TS fe uraex e, fs1or 9iies 3.

iii. Continue heating the solution till the gelatin is completely dissolved.
fTesfe quiul faRErsuid STavTesT ST 1.
iv. Stop the heating and let the solution cool down for 5-6 minutes.

SIUITET FWIdT SO 2fear 31T o 5-6 e o< &1 @,
v. Add 3-4 drops of phenolphthalein.
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S1qund fehTemeiferad 3-4 9 TTAT.

vi. Add 1 mL of NaOH or soap solution.
1 fIS5t. NaOH 3 gTa7 fehaT AT 19T TTehT.

vii. Mix well to get a dark pink colour.
SIAUITST TS STd! I JTITATST o FiTes AT,
viii. Use a measuring cylinder to pour 10 mL of this coloured gelatin solution in each mould.

TISIETT 10 T, SNa Rresfes sraor = o we arard 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.

S{TYUT &7 ot Q‘{\j\dl dIUR. e Xqd:dl Gl 499 Achdl, S B Re™=IT Hreudar arR dad
t]v-||ci)c|h| JMBHRID S5 TR HRAT A3, Db,

Figure 1: Figure 2:

STt 1 STt 2

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.

SUGE ST Al MHRIGAR, RIS T3S ST JHI01 SR fdhdT 1 31, 2.
IR 9 ArATHE] ST AR YHIUIG &1, 0o e redrd gl 10 et vastt 15 el
TS Rrosfed ga o, 3.

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

RTesie ag BIvamre! 30 HeraT 9@ =11, Sadx °g sIvIrTS] g d hisHe Sg ATl (3Tl
2 TTET).

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

AT DR BIFSIYd D dTex BT AT T TeR YUR [har wW@es @RS Aed” SdT (3l 3
qrel).

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

TIR PosedT RIS fe-TaT JMhRI= TRATOT HISTT JATFOT <Y TarT 3 e Al .
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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.

TS 5oy UARE Wis fbar Hrael aret =1, A YR IR AFaTe S1av] BT, SUhvad e
FToyes FT3 e TR guivol geciies.

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.

RfesfeTd Wd JMMBR fAR SaT=aT STaUMd FBARYUT ST, JATBR YDTHaR T A STuINTSi qd

ATHIX UchTd JSI STIIT STUIATAT T B,

xvi. Note the time when the shapes were placed in the acid solution.
SIegT JMBTR AT SN SaTeh, T dooal AlG v,

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).

RresfeTa TN PR T TP MBR B BIVINIST BETSAT d&d Tid FRIET0T BRI el
Py [FRIETO eIt 4 HEY AlGar (3Tl 4 UTaT).

Figure 3:
3Tl 3 st 4
Dimensions of shapes
. (diameter, height, length,
Sr. No. Gelatin shape breadth, etc.) Surface area
3%, forosfesran s JMHRTE IRHATOT /419 (ST, RN
S, @i, v T.)
1.
2.
3
4,
Table 3
SESLK
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Shades from shapes

Observations of activity performed

PHoseT Hel AT Fleror

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

R AMBRIAT T BIVIRITST T SR 9% STTST ol

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

) ) Time taken to
Time w:'nen Lh_e Sh?:e T:)me when tlhe slhape SaEETe
was placed in aci ecame colourless
< 2, Gelatinjshape solution (min:sec) (min:sec) colourless(sec)
e : AMBR TTEH
SILEP, AT MMBR SIS Wt | SMBR [TE I SIST <t :
I (Riffeade I (Riffedde .
( )| ==t )| aw e
1.
2.
3.
4.
Table 4
T 4

T MHRIST MBI BIOATATST AT HHI I8 STTAST Al

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?
uz 1. o=t gTavnd fheTehAfe-Rag NaOH o 10T BT ETdel 3TTd ?

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

U3 2. | JATHTR AFAI FSATIR LB Bl 3105 2

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

T3 3. FUafE AR T BIvITATS! AT 68 BT SHTST?

CC-BY-SA 4.0 license, HBCSE
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Q4. What is the role of gelatin in this experiment?

U3 4. I TR fT3 e it 1 amre ?

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

U3 5. SR fhATehdfor N9l s vamiasil HiedTdiess STaUTd STh e d) B Bl5 e ?

Q6. What will happen if we put these discoloured shapes in a strong basic solution?

U3 6. SR 3{TY0T B TR 3MMHR e SMFSRITIT STIU SaS R B Blgcs ?

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?

73 7. A1 fhAd araResedt [INES gaR 981 SUSH 3 cses W fhdl 91 (o) S31e el gag Adhd]
H17? Siegl JFel o G3ld dTURTS Jd@] Gl DIV 986 [GHUIS ?

Task 4: Diffusion in living beings

il 4: Folaiaed SR faaRor

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

YT TS INheed FTIATET B3I T3 BT, AT T2 JFRTAT Bl U1 312 B17? Bl AfshdT
JMYUT RIS el AL UTig 5ol HIhAARE D 3. HIH, HITATHEY 3101 SR Aoiaided faaRom fohan
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UCHHYT BId. UCH § QI WAL ASABI AU HRd fhal FUISTHRIRE HRI B, IRUCH

(TRYC®) dgdd YAl IRAMYT WS odid. g9 di9a@l, JUURUCSH hdes dlal Fasd

TSI AT TS Idld, URg SaRiFl 3TSqdld. dgdd i geoy, SRl Blel Y2uce, &l
faser™ TRUCS IRIdT.

BT TS HH IFF o5 ST MR?

[ [N
CARIGARSIIICED

Sgd

Figure 5 Small intestine showing villi with capillary networks

TPl 5: FEIT STSATCAIF PIbT AleTvleT Sge

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:

U3 8. INRIIS qard fovar Feaiid, [ AicaT yShaMe [aRvr fhdar aiRom g1dl, 312l ol
IQTERV J¥e! A DTS 1?2 & U IaTevyl faoies 3ime:

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

SIS PUGHAHET STeh JaTuaiAe] faaRo

Expressions for surface area

ISH g
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Sr. No. | Shape Shape diagram Expression for surface area
SICIN JTHRTEY/ ATpell/ o | UShard G
1 Sphere 4mr?
e
2 Cube 6 x E|'|q2
I ar
3 Brick (Cuboid)
glc (TP
H
L W
4 Cylinder and flat disk
SSMe T HuTe
EE]
5 Cone r
AP ’
Table 5
THIT 5
References
GEE]

« Diffusion https://www.biology-online.org/dictionary/Diffusion_
« Diffusion BBC GCSE Bitesize https://www.bbc.co.uk/bitesize/guides/zs63tv4/revision/1

Figure/Image Source

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