Vigyan Pratibha Learning Unit Shades from shapes

LU 8.10 Shades from shapes

SIPRITT Bl

Task 1: Movements of particles in liquids
ol 1: gaiare) SIvI=I Ul Slcrrcit
Materials: Beaker, water, ink, dropper

it Afde: dqurpt, umfl, o, dderat

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

UI0RITo] #13cIc U TUIT &I, I 9IS PIat e TIpl.
Q1. What happens to the ink drop?

U1 1. 9IS S IR BRI SIIel?

Q2. What colour change do you see?

%6l 2. qFBIcIl I DIVIAI Il SHiclell f&rer?

Q3. Why doesn't the drop of ink stay as a drop?
%61 3. OISl &d UIvAI &d 38Ufel PR A DI fead olidl?

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.

o6l 4. o8l Joifcel Sftaetidicr ARl fbatrel diol 361830 ST 9IDIcT DI, Il I Ul TSHIGIl [SAANT? Bar fdbar ary Aidier o
fcolidl [AaR DIVAM WRIcol DI

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

U%GI 5. ARAITAT T UIDIT Udh Sid UIURII <Iball, (2 PRI SIscl ATl dcuci PbA?

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
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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.

Sloal q¢él uIvallol $R2cicel TGUBId IISAl U &d CIabell, doal 9IS UIveIld Uil 3ifor oid? dquiind etoldel férimct. ore uarel
firiovardt & acoll (ga/ary, ddlcl 3GIEUNUANI), MUISIUT aSd. &l dcoll 3oldal 3loldoivliofl urfdcicll sRIcl, M3t Jardien

5
AL

IIBISIGN IR YLD SUI, PR DALV Slcl. 3 (Io8l UEC SlIel Sloal 3 AdsIcl DI Ad Ucrel 3[old clalol DUNURIG! dolcicl 3RICT
WS (A DULiol i1 1oL 3Mfor 30y reft o it Sictt) smfor & aur Jrcaa siferofier sRIct UMBSIA.

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.

SRIcIcl cI8Iol DUl MUVl oAl Slaxlioll UIE 9Ibd ollél. 8 DUl PDIVIAIE! [&9lol BIeTlel/IUMIIAR X DI, Sloal Bl SIpit
AT Aol SRICICAT DUl /A BIcTdict /Feiolicl? SI dulictt Jiean ot 318 srem g Siefl Bld, e ufdbeletr {01 F8urrd.

Q6. Based on above discussion, tick the appropriate option:
%61 6. a3lel acicel 3Mene, <Nl WRIRnaR feas o2

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
ygrelfd fdur

31) PDatt gl 3RICIcRII SIPIaval SR sl SRICICRIT SIPIbS

) SR Bl SRICICRII SIPIasol Ddt sl SRICIcRI SIS

Task 2: Effect of surface area on diffusion
ol 2: geob@RI fR1vIaR BvIRT ufsura

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.

odtardt nfgca: srosr dis, unfl, savard o1 (82ar fbar cicr) — 8 31 fbAvn gdlolld Iuciet! 813 DI, b IS (DD
ADUARIST), Dl 10 dqupt (e 250 fIrcfl. eI - e dquPT DUIbdr UId PR UVl ISAvRIS! 3ifr dofcicar Jsfia

UIURITct! (eToll UARAST AMURVRANT Asel), 5 DU.
i. In a bowl, add a tea-cup full of wheat flour.
i. Ul IISANT BD DU 9ol dlcald Ulo &Il

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.

ii. $IISRAIA AT 301 &1 30T PRsAT WowHe] didlell BRIGI (31 AU 9SG e, AT UANIA &1dD). Aldlc &Sy i dis
ST DIt 3.

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

iii. 33cica oI elisRI-2iIsr Yeuid Uil arell. Ui dél unlt arcieinR dic disiel AL

iv. Continue kneading the wheat flour till it becomes a nice smooth dough with uniform colour. The dough should
be slightly soft, not hard.
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iv. arc8rd Ulo disIcl S[wolwid, TdbAelol I BISURIA dAmol €11, DI b 13> 3rirdl, dsw/ards ofirdt.

v. In case you add extra water and the dough gets sticky, add more remaining coloured flour till it gets the firm
and smooth consistency.

v. SR qedl sid ufl fRioct snfor ot ferme sirefl, a2 I arsiclr wigel ddcicl i dio, Siwia oftie ag snfor eaostla sla

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).

Vi. TRIR Silcical DUIbd 3iGIel 4 318 dSolld cIslolcislol sl doldl. dllmaid d¥dlol [P AUl AsTArd olldl, udq Ad il
SIPRAG 30T qFIol Al RAICT, 3 UL 3D FRIDAAST Sllaicl PR fbdr axdarel Aidl Fdeloll PRUARIST A&l clalol
arcl / ou / Nueren dieciid g fdbar JAren qRIs] A dUR © Dl

vii. Using different moulds or by hands, mould each ball of dough into different shapes: a cylinder, a flat round
disc, a sphere, a cone and a brick or a cube.

Vii. JIdPI AR dIUFol fhdl BIdlol, BUIDTRIT YD JlIIcll JSIAPIRI PR Zl. SRR GSdllcl, AUIC JLIcIDR Addl, TSARAI e,
9ip 3mfvr dic fdbar &or.

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.

Viii. U® IIPRIdl ulkanl #HSl, SR SSellell oIl 3Mfvr dl; slelrar oARY; ofdd! el Scit anfor ooy diedt 3<it, et amfor
>l 8t aufdddl qercan oriubbdics (Work sheet) aepr 1 #1e oilcar.

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

iX. UAD IIPRRASE, JOIAeIed TIUPT Aol UcddId 150 f3rett. umfl 911, durdbe SIPRIRIR dquiliaR olld fe1sl.

X. Gently place the shape in the respective container without spilling any water.
X. TGUATAIS umft 4122 of Ug, 31 BURDA JIBIZ BGHARUY CAI-rRIT AT AGUBI I,

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.

xi.tIFﬁEiE‘EﬁlTaﬁammmasﬁﬁanéﬁanﬁraéﬂaWMmUﬁmamgmsmwmm,

R gaupIrd 3ifes Uit erpr. Jd daurstisies] Uil ARII Ui 3RId, & UISL

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.

Xii. aqupl IR 30 Pifore Rer dar. A1 Geriel URID IPRA 3l Yobd DIGI. AIDRAl eIl dcdrcal dact feeicn

YSOBGITAT I AIUR 98l DF IIDAl.
Dimensions of the

Sr. No. Dough shape shape (diameter, Surface area
3. UG HTHR height. length.

breadth. ete.) USob®
JPRK ufdHmr (eI, 3l
ciidl, 3¢l 5.)
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Table 1 a1 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.

<lu: sicmeiad! emen sfstaet uf¥a ofterdr Al snfor uf¥arar aR wxel BisAr dredr Ad. sicrdt Brsar Bmidvarar a1 ed uiedl amsi
3M8.

« 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 frforcioiaz, dqupirdict umfl spARUU DRI G dguBIERd 3idl fbar dqurieigel ®id DIwsiudd dIgel €I.

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

* Ad dquPl, 31SG WIURIe! Al IBNURIA Dol ATST.

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

* Il ISR ATERAT UIVRITo! 912t Beb IquIsl Sdl MIfUT clell 9lo=1 (“0”) JAlof .

* 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”.

* qsdl delclt foRle0l aepI 2 e GliGar. Uld dqublidicl grauiren o1t diadr urgel caeliR “qu e, e, sisg fbar aqu
srsG” 3ielt ofic ®aI.

Sr. No Dough shape Colour intensity of the
S RED DUIDI DI solution (very light. light.
dark. very dark)
glauireal Il diaar (xqu e, e,
9SG, AU 3ISG)
1.
2.
3.
4.

Table 2 acor 2

Observations of the activity performed
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Pelc Pt fordtsmor

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

« HIVAT AGUATCT gravierr 2fate S 39T JIIeT 3132

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

« HIUT FYUTEATAI gravirer 2rafd @aft o1 Jrerr 3m3?

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

%1 1. DUID DR ISR AGRI AlcIoRIR AST?

Q2. Arrange the dough shapes in the increasing order of their surface areas?

%61 2. DUIDA PR I UOBDICAI TGl TDAORIR HIST?
Q3. Why did we initially make balls of approximately equal weight?

%61 3. 3IIUVT JBAIAICT iGISl Adlel dSfolld 3ildy T doldcl?

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

%6l 4. Ad dquUBTiered vl ARIRIM UHIVIA DI Acicl 3RIA? S DIl U] UIVRI U Jelol oRRIcl 2 DRI BIScl?

Q5. Why should the shapes be completely submerged for the same duration in water?

Ul 5. DUIDd 3MPR ARTRRT DDAl UV Yuiul gScicl Pl 3R1Idd?

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

%61 6. DUIDTI ASIASIORI JTPRIIAR UIvRIIdler o1t diaar a1 aeerd?

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

UGl 7. a3lel Uselical 3IMElR, Yeoba MU [ARMRUII G2 AR DIdl Adel 3RIcl P, i JUTC B3I
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Task 3: Observing the diffusion in gelatin box
ol 3: reifest Uéiedier feruIr forfigror wvl

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.

ot Afgca: DraEl 31 of Briocd Sicfeol uras? (fo2wn golelid 3ucisd 813 ordbat sieft Dvrdidh fSicticor uras?), swrd
urfl fbar fuvarRise uvfl, feiicwelieol graur (1%), tnf¥cdd ®U (dsIdsIml PRI A FaUlol dicbele fdbar bl A Ard
arul Aciler), 1 oo firett. DIAA dquUBL, 32A® 3RIcI WRRe 1S fbar ard, #Alsupt (1 oo firedl.), dler fhar ¥Clos, fdRer smFeIRt:
0.1N NaOH fdpar e gravr (100 frcft. umvena oviengl ga Amuma 10 &«), fder smeet: HCI graur (0.1N) fdbar Jofrees
Iace @vard 3 (10 ue umfl rRigoel faer dcict) fdbar fefardr 231 (Yd eI UIvRIIA e SIPRICAI Glof fefaiar 33), a2
UU2 / URG9ID telii¥ed dfic.

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

i. dgqupieEre 100 frcft. umft =i snfdr 3ot Aswia =imer 3w .

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

ii. Td 5-6 st fSrcifeor urase Briwr. B3R dieeT s,

iii. Continue heating the solution till the gelatin is completely dissolved.
iii. f3reifeor yuiuol fAvaduRia SIquITell IWIAT 2II.

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

iv. STAUITE ST QUI efierar 3nfdr & 5-6 Bifdr eis 8% .

v. Add 3-4 drops of phenolphthalein.

v. QIGUId fieifcweiferor 3-4 & e

vi. Add 1 mL of NaOH or soap solution.

vi. 1 B3refl. NaOH < graul fdbdr AMUIRT SIqul eIl

vii. Mix well to get a dark pink colour.

vii. XIGUITCT] sTsg sfeird! 301 AUARAIS ¢ ivTel BRI

viii. Use a measuring cylinder to pour 10 mL of this coloured gelatin solution in each mould.
viii, FISTUTATA 10 fircht. 3ofter Rreifor gravr & il uedds AT 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.

iX. SUU] eolcdl adar auR ®ol Al AT dold D, SR bl R PSUcal auR dol dollddl DRI Sicl RIR
DAl AF ADAI.
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D
GEL IN TWO DIFFERENT CYLINDRICAL MOULDS

Figure 1 Figure 2

3t 1 3t 2
Gel in two different cylindrical moulds: Gler JeIdsToRI GSOlIAIDIZ ATRITAICT Sic

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.

X. 3UcTst] SIIcical ATCATRI SMPRIOIRAR, Idlet fStelfeol gravird uerr S fdbar weft 31 9rbd. U Ad AT GIAu] ARIART
UL €1, 38U U Arcald qeat 10 Prefl.dastt 15 frefl. Sxdier fSieifest ga a3 ormdr.

xi. Allow the gelatin to set for 30 min. You may keep it in the refrigerator to speed up the setting (see Figure 2).
Xi. frcifeer ag Bvaradt 30 Piforeiar dw e cram? ag glvarRid! qeal d Pbiswied 3q ormdr (3nddl 2 urar).

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

Xii. Arcaiseficl PR DIvsiudd T8I DIel U d dc? UuR fbar ace winf¥cw offcaz dar (supd 3 ursr).
xiii. Measure the dimensions of the shapes prepared, and record them in table 3.
Xiii. TRIR dberc=n Reifeoren bR Uiyt dAls 3ufor dt acbr 3 e slicar

xiv. Take a shallow but wide container or a glass bowl. Pour sufficient quantity of a dilute acid solution so that
the hardened gelatin shapes can completely submerge.

Xiv. 30 3RIcIcl WRIRE 9IS fbar ot ardt &1, I g3t fdel 3Ieeld GIaul &1, Sivib¥ol dsd silcicl fSielieod PR Yuiutl
[EiH

he)

xv. Gently place all the gelatin shapes into the dilute acid solution. Try to put all shapes in the solution at the
same time instead of putting them one-by-one.

xv. fSrcifeerd Id 3R el secicl GIaud QARUUl 3dl. MR TPGIAR Bd 3R 3AuARdsil Ad 3IdR Bdrd dél GIavid
AU RIcol P2

xvi. Note the time when the shapes were placed in the acid solution.
XVi. SIogl 3IPIR JIFCIIRI GIAuIId SdIcl, I dadl oliG db2I.

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).

xvii. fSrcifeora Jsfla snmR 3l Ud® PR FWidlol BUARISH ciPlclcll Ao A forRlgnr . qedt delclt fordisor awr 4 #ed
silGar (31t 4 ural).
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Figure 3 Figure 4

3t 3 3ot 4
Disc: aaddt
Cylinder: gssilet
Gel after removing from moulds: Arciaol DlGcamoidd fSicifeor

5 minutes after immersing in acid solution: 3#eira 5 fifore gsacaroia

Dimensions of
Sr. Gelatin shape shapes (diameter. Surface area
Neo. | Srafeorar sowrz height. length. oD
3[o[¢p. breadth. ete.)
SRl uf¥smy /a (cart,
3, eielt, 3t 5.)
1.
2.
3.
4.

Table 3 @t 3

Time when the T h Time
Sr. Gelatin shape | shape was placed tme wiren taken to
N . . . the shape
0. . in acid solution b become
frcifeorar SR (min:sec) ccame colourless(sec)
SIofeD. AITFeIr 3tz daen ot A | celourless PR FIEGT ARG
(Bifre:3idba) (min:sec) I Aw (ibs)
3P oIatol SIICT it do
(Biforc:Ad3)
1.
2.
3.

CC BY-SA 4.0 Licence, HBCSE 8



Vigyan Pratibha Learning Unit Shades from shapes

Table 4 o1 4
Observations of activity performed
Peren pelaredter ortemr

 The shape that took the maximum time to become colourless is

* ST 3IPRICI IElel BIUARIIST Jdid SIId d® cleIe dal 33

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

* ST SIIPRIC PIdlel IR Jafd ot do eerenr et .~~~ 33

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?

sl 1. Rrcifitoren gravne fiboiicweicorRia NaOH d GIaul ool aricl 3RIA?

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

%61 2. Ad 3MIPR 3l gSAcAloid? IoTEI61 DI SiIel?

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

Ul 3. f3rcolidcel SIbRIc JPIdlel BIUIRIIGT dSIdeI®I d® DI CIPIeII?

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

usel 4. a1 y=eId fSraifeordt sifdrar orr sma?
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Q5. What would happen if phenolphthalein was added to the solution in the bowl and not to the gelatin?

%6l 5. SRR ftholicwelfcror fSicifeowed Prramvanas! sisardic GIauird crbd a2 TR gsa?

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

U%ST 6. SR 3MMUUT 8 91810l PR diid MFCIRITAT GIAUI Sdcl (2 DRI BIScT?

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?

ussl 7. A1 fopda dracicdl FWINGSlt $A2 AsSI 3uctsdl 3Ricicl 391 fbar e (p") gofs qadl Iaq, orpdr oI? Sieal gedl d gold
QIURICT 108l (JFaIcll DIV dcel fGaddier?

Task 4: Diffusion in living beings
il 4: Foflaiae] sIvIR fdRrur

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.

3IUCRI 3foollilel UNDGRI FPUABK Dol Ud9l DA, 3R U%ST (Ialcll el USell 38 DI? 8l Uit 3muur a3iel pediore
uIfdcicen uftpRRIRda 3RIA. AP, AlerapTed] 30T a3 IAsfaied] R fipe uectistst 3. Ucd & Slel Pl ssew! forEiur
@2 fhar GISIPRIRA DRI B, URUc (URIUCc) dgdd Ucrelfell rIcaielol SIId> SAld. AT ASIcll, 3iEfuriuce dbdd dIgt
forasd ucrelfolra ~IicamiEsl i3> S, U3 SeRioll S, gD Sidd Uecl, Siofl wrdt teftuect, 8l forasger urRueer 3RIAK.
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capillary network

Villi

small intestine

blood vessels

Figure 5 Small intestine showing villi with capillary networks
3Dl 32 clglol IS Al DD STOIRIEA el
How is the small intestine adapted? : cislol TS A 3ofdIcHd siIct 3187?
Capillary network: dpfdrapr Siferat
Small intestine: carol s
Villi: 3get
Blood vessels: apaifsan

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:

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

o6l 8. 9RRIdlel sraard fbar formelia, 51 dlcer ycovore fdrRur fipdar ufvmer Bidl, st smurdl 318201 qedl ] ordbIcT
PI? Y& UD 3181 felel 3II8:

31) SiiferIstold PUpAIEs] cifel Jpusiiaed fdrur

Expressions for surface area

TsowoIdd 31
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Sr. No. | Shape Shape diagram Expression for surface area
1 Sphere fmrp?
71 Cube m 6 x side®
3 Brick (Cuboid) H
L W
r
4 Cylinder and flat disc h
5 Cone ! _—

Table 5
Shape: 3moR

Shape diagram: R/ sirpdl/fpt

Expression for surface area: qsoword 31
Sphere: slict
Cube: got

Brick (Cuboid): dic (zoirgprit)

Cylinder and flat disc: gssliet 31fv1 Jure Tdt
Cone: 9i@

Side: ars],
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