Vigyan Pratibha Learning Unit

Shades from shapes

Task 1: Movements of particles in liquids

Pl 1: SIHL BIUMAT BT BTHATH|

Materials: Beaker, water, ink, dropper

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

U AR O3 es Ueb AguTa &1, T 25 el A9 STl

Q1. What happens to the ink drop?

U3 1. 359 A9 SThITdR BT 3105 ?

Shades from shapes

Q2. What colour change do you see?

A2 2. greladl AT BV 9865 STA AT (ST ?

Q3. Why doesn’t the drop of ink stay as a drop?
U3 3. AT A YT 9 FUH BR d Bl [ T8l ?

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. JRI qriled Sleie AR A T SSTER0l | 2ABIG B, S IF3T gel

TS faddrd ? gar a1 a1y Aiclies 371 gre-i= fIaR Hrugrn g o1
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Q5. Imagine what will happen to a drop of thick sugar syrup in water?

U 5. HIERAT Yg UTh[d] WQ—G[ UTugdTd CTh AT, X DIy 8IS‘§("5 Tl BT BRT?

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.

ST eI IO R SgUTATd AT d] U 99 SIH AT, Teal IS UT0aTd IR e 3MoT Fav
U FHT el g1y uarel faeudre] 81 gedT (5d/d1y, d¥ich IaT8RUNyHI),
SITIIBITIE T€d. B HTHT ATl ATBSTUN] UISeses] 3!, TR LA ATHAL T AT
WEIHR) U, BR AU ey, & dBT WY 1oy Ve8] & qAoIs Bl qd ared 37 el
UM Teres 3¥Tes TTEoid (TT HUNHT Felx 370] MO 0] 372t A1d faedt Wesh) SMfor o oy
e Tferiies 3Tes gifgoid,

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 S8M BUl STIU 9T Sledi{l UIg ABd ATel. § HU BorATel 32
BT ATS/IIMAR. B&  ABAId. Sl THT SR AledT A4 osedl  hondl/d
BT AT/RYTIAR S DUl A&AT HHI 3T R &= S BId, T Ufshdesn fawxon
FUIdId.

Q6. Based on above discussion, tick the appropriate option:

T3 6. RIS AT YR, AT GITITAR P BT

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

CC BY-SA 4.0 Licence, HBCSE



Vigyan Pratibha Learning Unit Shades from shapes

T faRor

31) B4 Hadll AT SRR SR Ha ! STes o] ST

) SR el TS T STHARa hH! gl Ayl SRS

Task 2: Effect of surface area on diffusion

il 2: IS fIERUIER BIUIRT TRUTH

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.

FHArTS! Hifge: era dis, urofl, Wroard 39 (fexar fdhar S1e) — 7 31 f6Rmn gamnd
UG &I DN, U WS (HI0Tdh HBUVATAIS!), B! 10 AU (FAR 250 Fresl. e
— Q&b IUTH BBl T JATHR VYT JSTUATATS! 0T gcyed M UTogrel Jos

HRUYTATS! ATIRUITT USH), 5 .

i. In a bowl, add a tea-cup full of wheat flour.
i. UohT MTSITd Uh HhY H&- e Ul €.

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, WIS ToATET 7 &7 3101 DR TSMe AR a1 (37 U TTes fads, gaa

SHTOTIC BTaT). ATciles A M 416 arofes] Hig Sdl.

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

iii. ST TUSTa ArsaT- ATl YHIOTT ITol} 9131, T dool groft ETded=ar Uis aiTe
o]

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

iv. BT U3 ITes Y1, U [ Blgudd A &1, Hivrdh fhied 7 rdrdl,
BSh/ TS ATl

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.
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v. SR ¥l ST a1ofl ey 31T it e STefl, R Td dIofe] Bige Sdcses WA

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. TR ST HUTHT &I 4 TH IO SeHe TMos gd1. Medid aeH 3T
Ul HegTaTd AATel, URq |d Teodid JATHIRATT A0 GRIATT FHIT I3, & UTSl. Afeh
DTS MoodT™ 3MMbR el agAT Il ool HRUANAST =T 58l drcl / o9 /
YY1 qIces < g fhdT ATeT TRIS] I IR e 3.

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. I AT ATI fdhaT BT, HUGHT YD ModTST ST ATBR L. ST
S, QYIS MATHR I, dGARET 1Ie3, 3 AT dIe fehaT T,

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.

vili. T JATHRTHT TRHATON AIST, ST SIS Tal A AT I MeTan ars; 3igd! ol
J] AT r; i I, Sidt AT Bt B Anfecil JHT HRIYddIS (Work sheet)
SENIREISEIEC]H

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. TP ATHGRIATC!, e TG U gD 150 Sl arof wR_1. Horh=an
THRITAR IR A1d fexal.

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

x. IUTATAIS UTofl FTER 7 Ug Sdll BUIh ATHR SRARYY T-T AATared] SguraTd odl.

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. el i BT 1 AR JU0T qTUATd S oies Med SMOT Hd AguraTd AR il afre.
SR TETET 3THR UT0ITd JeIvaT TS, d- dguTaTd e aTofl eTdhl. Id dgqur=iged roft
IR JHIUITT 31963, © UTgT.
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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. T GAR 30 FAFTS fRR 3a1. I1 ST RSP BRI ST IS BT, AThRT
eI TCHTA] AT S5 UShored] A dTUR W6 < Al

Dimensions of the

Sr. Dough shape shape (diameter, Surface area
No. W SHIDhR height, length’
3{Ib. breadth, etc.) J8had

JMHRTET gRHATIN (T4,
SEIRSIEIARTIES

Table 1 dddT 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.

1Y MeSTHIe g YeTead R aMedn Il AT gRETem qraR e Frear diedr Ad.
Mo o frefauarn 81 v waiil 41 e,

* 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 TR, @gUERes Ul E@aRUU SOl Ul dguEMel Sl fdhar

FUTATAE BVTh BIGSIYdD DHIg BT, AFUTAIIG I qToaTe IR BT,

* 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 FISTRT ATEGT YTUAT WResel Ueh TguTal SdT 31101 TSt 3= (F07) I+ Al

* 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”.
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- IR dore! RIEU TaT 2 7R Aiedl. Ydd dgUTARiies STaumedl [T AT arge

Sr. No. Dough shape Colour intensity of the
3. HUThT IATH TN solution (very light, light,
dark, very dark)
STAUIT=AT AT e (U 4R,
IR, Te8, ©U Te8)

1.

2.

3.

4.

Table 2 dddT 2

Observations of the activity performed
PosedT el ARIETor
* Name the beaker which has maximum colour to the solution?

« HIVT FIUEATA STATSAT HTel ST 3T AT 372 ?

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

- HIUTT AYUTATAIA STIOTTST FaTd HH! 3T 3MTAT AT ?

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

U3 1. DU JTBR AT TS AITIAR HieT?

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

T2 2. DUTh IR AT Y8BT e T shHIXIR qre1?

Q3. Why did we initially make balls of approximately equal weight?
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U2+ 3. GWUTQbQIanCéI 3[GTol JHT oI Mod bl g-des ?

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

T3 4. 4 IUIAHE] qT07 FREATE YATU B Bcles 3R ? SR BIe! aguraiAed qroard

T G 90 IR B Bls 2

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

U3 5. BUIh DR AREITE dosehiNdT YT YuIT0] gEoies Bl AATad ?

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

U3 6. DHUTHEIT AT JATHRITHR U0 AT AT BT g odel ?

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

U3 7. IRIG5 U] YR, YShe IMMUT [THRvIT= &% Ji=grd Hlel Hde 3 &I, I WE

Task 3: Observing the diffusion in gelatin box

it 3: Riosfes uide faaroma fAleror fRor

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
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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.

PArTST AIfZ: PIVETE! W 9 @l Rofes grasy (fBRmon gee Susd 8l
3D es 313N BIVE! T3 yrgeR), T/ urvlt fdhar fhvargry uroft, fheieme s sraur
(1%), WBIREHD BY (RTdTIT MHRIE AT FUF dldhese fhdl P! ATe AT araRd]
AS), 100 TAS!. BTe IUTH, IS 3Reses TARE His fohar arct, AU (100 L),
Biex fhar Wi, faRe AIFSRY: 0.1N NaOH fdar JTeom S1ao7 (100 et gToand divrere!
&9 FEUI 10 29, faRe 317 : HCI S1avT (0.1N) fhaT M a8 HRuard 3R (10 T
aroft fARFes faRes dhosey) fehdl fesamen ¥ (Teb TSTAYR YTuTe HEgH AT RT=AT S14 fesaiel
JH), 9eX UTR / GRS D SRS 31e,

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

i. IFATETHE 100 ST, 1ot &7 3111 Idhed! YSUId ATAT SWIET 1.

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

ii. T 5-6 I N uras frasT. 8101 FiTes el

iii. Continue heating the solution till the gelatin is completely dissolved.
ii. fTe5Te Uil faR eI STauTeST ST .

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

iv. STJUITET SWIAT SO 21ida 371 o 5-6 fAfee o< 8rs =

v. Add 3-4 drops of phenolphthalein.

v. GIAUNd fhTemel s 3-4 29 =Tos.

vi. Add 1 mL of NaOH or soap solution.
vi. 1 TAE. NaOH = STavT fha1 A9 STav STahT.

vii. Mix well to get a dark pink colour.
vii. STUITET S8 ST 7 AVATATS < FTes AT
viii. Use a measuring cylinder to pour 10 mL of this coloured gelatin solution in each mould.

viii. ASTamETd 10 e, Tfia Rresfed graor & 3o uxre Ar=ard 31ir.

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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ix. MU BRI IR ATIR DA I 21 ATal g9, ADBA!, ST DI RBIRIT Hrsucrar av
B TP ATBRT I TR BRAT TS BT,

Figure 1 Figure 2

3Tl 1 3Tl 2

(U I : YHaRIBIaR g o Wiid crhid)
Gel in two different cylindrical moulds: TN AT SSMATHR AT OTh

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. SUGE STesed] AT ATBRITAR, TN [T ET ST JHT0T SR febdT et 31
el YR Fd ATATHE] STa0T AR JHIVII BT, 0TSl Jddh AT e 10 st asit
15 el adies RTesfe & o 2reba.

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. Nresfes ag gvarardt 30 Mferar do &1, Gad) gg SVl gwl o Hivwed o
bl (ATl 2 TTRT).

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

i, AT MMPHR BIGoYdd dTeR BT M I gex YUR fhaT wWes @IRe Aed” Sd1
(SPeft 3 HTET).

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

CCBY-SA 4.0 Licence, HBCSE




Vigyan Pratibha Learning Unit Shades from shapes

Xiii. TR poyedT TSt SR TRETOT HIST ATfOT <t dadT 3 Hed Higal.

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. SUS 3TFe5es TERE WIS fhar Sl ardt =1, I Y fIRe rar g1au =11,
U HS D HTeres N3 e ATHR Juidol geiics.

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. NI feTa d PR RS AT STI0Td SBARYY 341, DR YDA Uh 4
SATITVGSH! T 3MHR THTF dod! STIOITT SauITT e Bl

xvi. Note the time when the shapes were placed in the acid solution.

Xvi. S8 3B ST STAU SaTes, T doddl g .

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. FesfeTer I 3MHR AT YD ATBR WA BIVIRITS SR deb gid FHleron
BRI, T Dhosor! RIS TadT 4 ALY AladT (31Tl 4 UTET).

Figure 3 Figure 4

TPl 3 3Tl 4

Disc: el
Cylinder: GSes
Gel after removing from moulds : ATIMYA BT aRd To3fe

5 minutes after immersing in acid solution: 3TFATd 5 fafe g@aaal:iew
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Dimensions of
Sr. | Gelatin shape shapes (diameter, Surface area
No. | Rfesfear smar height, length, I8P
STeb. breadth, etc.)
BRI GRHATOT /AT
(A, S, Sidl, )
%)
1.
2.
3.
4.
Table 3 dI<T 3
Time when the . Time
Sr. | Gelatinshape | ghane was Time when taken to
No. laced in acid the shape become
Rrosfear s | PrAc® became
solution colourless(se
3sh. ) colourless
(min:sec) (min:sec) c) .
3FAT 3PN ST N 3'@1@“%' J
SATh X T[T SATA]
< d% [IRISIZIGEY
() e (@)
GREESEE)
1.
2.
3.
4.
Table 4 dd<T 4

Observations of activity performed
PosedT palHdTes fRleror

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

« ST IMHRTAT S SITITATST HdTd STRG dod BHTAT AT I
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* The shape that took the minimum time to become colourless is

« ST MHRTST W BIARIST Fdid D] 906 ST Al 3Me

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?
734 1. NiosfeT=a1 g1aund fhleh e fesT38 NaOH T STa0T BT HTdes 31¥Td ?

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

T2 2. |d JATHR AT SIRITTIR B BT 3T ?

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

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

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

T3 4. AT HART RTesfeTd YHdT B e ?

Q5. What would happen if phenolphthalein was added to the solution in the bowl and not to
the gelatin?
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T 5. SR fhArewAfaT Rofeaed fgouamigs visardiess SIavd €lbe d) ®iY

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

U3 6. SR YT & T BRI ST STa0Td Sdob aX B Bls s 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 FhAd aTiR T UGSl SR He Sl SUSe 3-Teses W7 fohan 9 (p™) Sl el
A BT BT? ST Jral o S2id IR T@] Jrale] DIV 986 S ?

Task 4: Diffusion in living beings
el 4: FolTaTHEd BIOTR fa=aR0T

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.
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SN FATHS WD GRS TFITATEI B3I T2 DHRAT, AT T3 8151 BT TS IATe BT7?
Bl afohan amuul aNIe HaiFed difdesed] UIhIREE 4. A, AFdMe AT $a”
Fotiared fauRomE! fhaT YeaMYT 8. Uea B &9 ARHeY reYal A &vd fdhar
GUTSTRTARYY BT BHRA. TRICSH (YRIUCH) Tgdd YT JAMYT SIS adld. Gl
IISIAT, JUURIUCH hdes Plel Masd USRI IMYT Se Sdld, U¥g $avil
ST, TgId ifdh Uces, ST2ll HIe! Uiidces, B Fase™ qRUCe .

HOW IS THE SMALL INTESTINE ADAPTED?

capillary network

Villi

small intestine

blood vessels

Figure 5 Small intestine showing villi with capillary networks
3Tl 5: HET JATTSATN S BB STTeATAlRd I§¢

How is the small intestine adapted ? : @& 3T 6 Y Gijgglr?*)d STTe5 312 ?

Capillary network : 3T STTfe3 1
Small intestine : B&T TS

Villi: 3g¢

Blood vessels: Jaare=aT

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.
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T3 8. IR ggard fohar Fraia, f) Aicen yswames f[aavor e gikom g,
372 ITUTT IETERVT J¥e] A 2T B17? Y& Yeb SQTRUI faeses 3Te:

Shades from shapes

31) ATRISTT PAHATIT HTeh TaTuNiAe faaRor

Expressions for surface area

Sr. No. | Shape Shape diagram Expression for surface area
1 Sphere I
2 Cube Al 6 x side”
3 Brick (Cuboid) H
K i
r
4 Cylinder and flat disc i
5 Cone £ wr
Table 5
Shape: JATHX

Shape diagram : 3TRTE!/= 3T/ o
Expression for surface area: W el
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Sphere: Mo

Cube: ¥+

Brick (Cuboid): dTe (TTdheiT)

Cylinder and flat disc: SSTe 31T AUTS Tdheil

Cone: 3P

Side: 9T9]
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