Vigyan Pratibha Learning Unit Shades from shapes

LU 8.10 Shades from shapes
PRI Bl
Task 1: Movements of particles in liquids
it 1: AT EIUMAT BT TG AT
Materials: Beaker, water, ink, dropper

Take a beaker filled with water. Add a few drops of ink to it.
UTUAT W o505 Yeb AguTa 1. TG 2ATgd BIe! A9 T,

Q1. What happens to the ink drop?

U3 1. 359 A9 STh TR BT 303 ?

Q2. What colour change do you see?
A2 2. JrelAl NI IV 605 STA A feaaT1?

Q3. Why doesn’t the drop of ink stay as a drop?
2 3. AT AT A9 ITUGTe A T BR de bl Cebe 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. 1 QHlaT SIS ATARE! fHHT < I&T8RUl AR AT I, SIYf 32T Tl TSI [SHAT ?
g foha arg Aiciies 321 T fa=mR HRugrE g BNl

Q5. Imagine what will happen to a drop of thick sugar syrup in water?
Y21 5. HIERAT Yg YlhTd] WQ—G[ UTUYTd CTh AT dX dIY 8[505 Tt BT HRT?

Introduction
S ITC

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.

NES g*sl IO HReredT AU 3MsaT U Ad STh o3, el Mg UT0dTed TaRe3 SMTO01 <eR gurairel
FAT T es). STy uarel Agwuare 81 TeHT (Sda/d1y, a¥ies SETexvIyHIo) JTITae 7 Sl s
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Bl "TAl B! Ulfecies! e, dRie! Goariial AT e TEIHR Jul, HR HSI0T 5. Fd
TeTef 31T GBI BUNITYA Fesed JAFAT (IT PHUTHT AR 370] 3{TOT V0] 372t A7 f&hT Iedt) SIfor of ot

Jad RIS IAdTd 8 Sig] HSTos JaT o WE SITe.

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 GBI BT ATV THT Slodi+1 UTg Thd ATe]. & HUT HIUITa! fSRIF BTHaS B AN, Siea]
THT SIRT ST &S 3RTohed] HUITd IR SiY HUridl 6] &1 378 3721 o1 SR 81, &1
Y Eﬁaal aﬂqulw.

Q6. Based on above discussion, tick the appropriate option:
U3 6. IS Tl AR, I GATITIR TGO R

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

ggrI faRoT
31) BHI Hadl AT SRR SR a3 es o] SIS
) SR ! ST SIHIRa hH! Agell 3Tyl SRS

Task 2: Effect of surface area on diffusion
it 2: IETHBIET fIHRUMER EUTRT RO
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.

FraTe! Wit @ s, uroll, Wugrd 9 (2R fhdr &1e) — & W1 fBRI0 gahTd Suee I,
T Wi (T3 HBSUARATAY), Bl 10 Agura (FAR 250 ST, eFicra — Teb Sgura Bolhal T JAThIR
UTOYT JSIUIATATST 30T gcsed i rogTl Jo511 HRUATATS! aTaR YT Iseh), 5 Y.

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

Uehl HiedTd Udh 6 W el I &,

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 QWrogrEn 97 =41 A0 BT fUsmed aive! el (37 WU Tse fa¥ies, saaar JHmvle &),
ITiTes oATsH W GS IIo5[e] Big Sl

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

S5l ST ATST- AT THIOIS U0 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.

TTegTa 4IS Aol Y@Yodlcl, Th AT T BIUc Haa BT, D0 fhferd 7 3TN, Hsdh T4l

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 el ST ol Ay SAfoT fores forebe SiTes!, R T AT5e] g Sdeses X Uls, S iorh
gg M7 vapsfia 81 e, Arda .

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).
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IR ST HUTH TSl 4 IH I FBASBI s gaT. Moo IRIAT A FFU Fe<dTd ATel,
U Hd TMedid THRAT AT TRIATT FH A4S, © UBT. M Agbasrs] Modid ATHR ]
AT Il JSTT HRUATATS! JFel Sl d1e! / HU / AL qieera g fhar AT aRIs) ATEr ariR 6

3Mhdl.

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.

dITCTes AT aTqa+ ol 2ldld, dUThl YD IToodTerT dITdITe] JThIN €T, oIy C{S‘Ilcé {HUTC MTATDIX

gehll, TGARE] Tes, 2 301 die fbar o.

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 JATBRTE! GRATI AIST, S SSNST I 301 IT; MsTan F14; 3igar fordt 3T 31for aar;
el I, it anfor ST, B Aifech e By fKIdeiics (Work sheet) Tl 1 ALY Aigal.

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 BHRTATS!, A6 FGUTH HdH TdebTd 150 FHes. UTofl WR1. Bl MHRITAR AGUraR 1

fesar.

X. Gently place the shape in the respective container without spilling any water.
AT o3 IT0fl ATeR 7 Ug <l Ul TR SRARYU! T-T STaTed] SUTaTd Sdl.

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.

T G BT Bl JATHR YUIToT qTodT geoies 3Med MO Fd SUTaTT AR 9ofl 312, SR TEIET AThR
TUYT JS AT T, TR SUTAT Aferes Tofl STepT. e AUI=iFed Urofl AREATE YAV 31, & Bl

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.

YU FAR 30 P fFRR 341, I1 SR Td ATHRTY SISl Y8 BIe]. ATh Nl ALIAT HShT]
e faosedT Y8l ATl dTuR Jral Ba 3.

Sr. No. |Dough shape Dimensions of the shape (di:gjter, height, length, breadth, Surface area
SIgep. | PPN STDTY MR RHATY (T4, 31, Sidl, $a1'3.) e
1.
2.
3.
4.
Table 1 eIl 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.
S MeTHrecd! grm Jere qRe Agar Al M1 aiRerer 9qraR Had odT Siedl Ad. Ml e

afavamar 81 ve TR 91 are.

» 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.
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30 fAfeiaR, dguEniis uofl sgaRuu dr=l T AgUIEEed 3idr fhar IgurEEgA Hivh
BTSN DG BT, AU LI qToaT FRIeror B,

* 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’).

AT ISR ATe] YTUAT {Royes Ueh TguTal SdT 31107 TaTesT 3= (F0°) 1+ 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”.

Tl Posos! FRIET) ot 2 A AT, Td AgUAIIe STauedT AT ATl 9Tgd ATaR “Ed |iw,
AR, TTeT fohdT QU T8 37l Aig B

Sr. No.| Dough shape Colour intensity of the solution (very light, light, dark, very dark)
31eh. | PO B STAUIT=AT AT ST (U |19, |, T8, U TTeq)
1.
2
3.
4
Table 2 kil 2

Observations of the activity performed

FoseaT et Frdem

* Name the beaker which has maximum colour to the solution? _
* DI TYUTATI TS STAUITSAT qqid ok S’ ?

* Name the beaker which has minimum colour to the solution? _= .~
* DIV TYUTATI S STIUNSAT Fald BH TMSTHR? __

Q1. Arrange the dough shapes in the increasing order of colour intensity:

U3 1. BT MHR T TSI AR HiSI?

Q2. Arrange the dough shapes in the increasing order of their surface areas?
A2 2. ©Uh ™ ATDIR AT Y8 ST e AT sh HTTHIN Ars1?

Q3. Why did we initially make balls of approximately equal weight?
U3 3. Wﬁqunlcél 3TETS! AT 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. 4 SUIHAL G707l ARSI FHIUE D1 el 3T ? SR Dhlal dguraiFed qrogred JHI0 FHE

TS NPT BISS?

Q5. Why should the shapes be completely submerged for the same duration in water?
Y39 5. BTk DB ARETE dcb YTudTe Yuigol S oies Bl AT ?
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Q6. Why does the colour intensity of water change with different shapes?

U3 6. DUTHEIT AT JATHRIHAR 0TS AT ATAT 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 N, WS 3107 IR &R JIATd PIe! Heae e 1, I T DI

Task 3: Observing the diffusion in gelatin box
it 3: T T Srhmanits faRoms fAteror 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.

PSS! AIfE: BIVEIE! [N 9 Fgeese RTesfed qraer (1 g SUGE 819, Tbed 37l
FIvEl Niosfed aae), Fora gt fhar fvara aoft, Arewdfead s@am (1%), @IRedd o
(STTEAT BRI AT U Aldhose fhdl Fab! Jra AR aTaRdl Idied), 100 ST, Hra dgur, IS
3FGes gaRe i fdhar arct, Ao (100 Fredl.), e fdhar Wi, fave aRl: 0.1N NaOH fdr
FEUII G997 (100 FASHT. UT0gTd DIVTE! Sa FIGUM 10 909, R 3 : HCI STa0T (0.1N) fdhaT S8
IS HRUYT 33 (10 U UTofl g3 foRes oy fobdT fosama I (T T TR TURTd HedH SMThIRT]
S a7 I9), 92X U0R / SIREH! URE3N 31e.

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

TYUTATHE 100 F¥est. qroft e 311for & Shal.

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

T 5-6 I Rr3fe graes fogest. fAsTor @ivres gdewr.

iii. Continue heating the solution till the gelatin is completely dissolved.
fTesfe quiol faR eI STauTeST ST &l

iv. Stop the heating and let the solution cool down for 5-6 minutes.
STIOTTAT SEUTCT < OT iqaT 3MfoT d 5-6 fifie o< &1 m.

v. Add 3-4 drops of phenolphthalein.

ST fhTem {3 3-4 2 =TT

vi. Add 1 mL of NaOH or soap solution.

1THeST. NaOH T STavT fdvat AT STa0T T4,

vii. Mix well to get a dark pink colour.

STV TTee AT T YIS < Aoy el

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

o1 10 e, g Rrosfe graur =1 nfor ydes A= 3idr.

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.
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ATYOT hl%‘\ldhl q{fitll dIUX dxa XA T Gl 99 Achdl. ¥ RGTHIT BISUCHl dqR B bl"llfi?dhl

MMHRTY T TIR HRIAT U, BN,

‘ S AT SSNSTDHIR TS SIh
Gel in two different cylindrical solids

—

Figure 1 3TI§7_cﬁ1 Figure 2 3113%‘12

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 STesed] AT IMBRITAR, RIS STAST STIUIT JHTUT SR fdhar H1 31 3. I |4
AL ST ARG JATO &1, 0ol Uid ArTd gral 10 et . astt 15 el <wdlis forofed ga

TS B

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 vg BIvarrdl 30 e de =11, Gadr Ug BIvaTaTo! g o WIoTHed 3 AT (3Mdl 2 U8T).
xii. Carefully take out the shapes from moulds, and put them on a butter paper/ a clean plastic
sheet (see Figure 3).

AT DR IS Yd D ey BT 0T I gex YUR (el wWes @RS Aear SdT (AT 3 TgT).
xiii. Measure the dimensions of the shapes prepared, and record them in table 3.

dIR sl TS feT=aT JMTh R TRYUTOT AISIT 70T < Tt 3 HeY HiedT.

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.

JYD 355 TARE WIS fohal wradl a1t =1, T YA faRes ARG G107 &1, Sivih’ad hSdh 3
RTesfed 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 Hd AMHR AR ARSTAT STAUITT FRARYYN Sal. DR YhT-R Yeb A STV I JATBR
Uh T Job! STIOTTT STUITHT YT .

xvi. Note the time when the shapes were placed in the acid solution.
vicg] ATDh IR AT T TV Sdicd, AT Josdl A BNI.

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).

RfesfeTa SN sdpR 3T gD ATBR JEH BIVIRIST SFTST I8 Iid RIS BRI Rl hosos]
F1eT0T qarT 4 HEY Aigal (371! 4 UBT).
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Figure 3: 3]7?7_«#3: Figure 4: 3]7?7_«#4:

Sr. No. Gelatin shape Dimensions of shapes (diameter, height, Surface area
Aqh. | FIosfe=n R ~_length, breadth, etc.) JShe
MR RHATY (T4, I=1, Sidl, $11'3.)

Table 3: Tl 3:

. Time when Time taken
Time when the shape the shape to become
. was placed in acid became colourless
Sr. No. | Gelatin shape solution (min:sec) colourless (sec)
. | RISFETAMAR  aieesr s Saesr ot Ao (min:sec) AMHR T
(Fife <) MHR Tl AT Froarac) SRS

3@ (e %) 3@ ()

| W ¥

Table 4: <l 4:
Observations of activity performed

PosedT pairdTes fARleror

* The shape that took the maximum time to become colourlessis __
T AMHRIST LB BI0ITATS! 9aid oIRd 988 st ar &I

* The shape that took the minimum time to become colourlessis __
ST SMHRTAT TR BIVITATS! Faid HHI 968 BITT Al SIS

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?
T34 1. RoresfeT=ar graund fhiemdfes T8 NaOH T STavT & "o’ 31T ?
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Q2. Why did all the shapes turn colourless after immersing them in the acid solution?
T3 2. | DR S JSIATTAR 6 BT $ITeh ?

Q3. Why did the different shapes take different time to become colourless?
Uz 3. faf e S RI Q‘IS‘\H SIUHN-IIG‘\I diTd ool aaf?:b—[ ANTAT?

Q4. What is the role of gelatin in this experiment?
U3 4. 1IN 3= Yt o1y 3 ?

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

U3 5. SR fheTehmedford N feTqed g uamiast YisdTdics STavld Tldhos aR b1 8lsd 2

Q6. What will happen if we put these discoloured shapes in a strong basic solution?
U3 6. SR 30T & LRI JMMBHR T IMFBRIT ST 3 IR BT 8IS ?

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?

W2 7. A1 fshAd dTuResed] MFS] ok HeSl IUSE 3R-Teses I fbdl AR (pH) T2l Jrel g Al
B17? STeg] JHel < 3l dTIRTe el JFaTal BV daos fawiies ?
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Task 4: Diffusion in living beings

il 4: AollaiFed ST a0

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.

3MIT AN UNDHG IFITATET B3I Y31 HRAT, AT U3 TRIAT Bl TSAT 3T HI? & Afehar
UCHIHYT BId. UCH © QI HITIHEY STSURDT (AU R fhdl GHTTHIR BRI e, TRUCH (TRIICH)
gD TSI MY ST adid. SAIT I3, AYURICSH hdw Hlel Maseh TSI IieamgT
SIS ST, TR SR SN, gD Sifdd ISy, STl blel U2iuces, &1 Maserd TRUC S JTFdId.

FEM TS FA TS 3
How is the small intestine adapted?
PN ST

TS
Smaﬁr?testine
TqRIATE
Blood vessels
Figure 5: Small intestine showing villi with capillary networks
o L <

5: BB TSI S hAT eI STeedr™Ifed SgY
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.

U3 1. AR fagdrd fvar Faid, [ Ao yshee f[aavor fhdar aiRumT gidl, 313l s
ISTERYI TR 1Y 3hTe D17 §& Udh QTR faores 38
31) SAMRISTTd PUHHMAYT S1eh IaTuiaed faaR]
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Sr. No. Shape Shape diagram Expression for surface area

TIhH JMPR SICINCIRCIG | St g3

Sphere 5
1 s 4nr

Cube °
5 o a 6 X 9]
3 Brick (Cuboid) 2(LXH) + 2(LX W) + 2(W X H)
H
CIAQEEAIER])) L -
Cylinder and flat
disk 4
4 SIS 3T YT . 2 (v +h)
CEI| R
! Cone ! r(r+1
3P : !
Table 5: oIl 5:
References
dey

» Diffusion https://www.biology-online.org/dictionary/Diffusion
» Diffusion BBC GCSE Bitesize http://www.bbc.co.uk/schools/gcsebitesize/science/add _aqa _ pre
_2011/cells/cells3.shtml

Figure/Ilmage Source

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