Shades from shapes

Task 1: Movements of particles in liquids
Pl 1: SAHL BIOM=AT BT BTHATH|

Materials: Beaker, water, ink, dropper

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

U AR e3es Ueb AguTa &1, T 25 el A9 ST

Q1. What happens to the ink drop?

U3 1. 359 A9 SThATdR BT 3105 ?

Q2. What colour change do you see?

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

Q3. Why doesn’t the drop of ink stay as a drop?
U3 3. AT A YT e U BR d6 Bl [l 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. IR qriled SleRie AR A T STER0 | 2ABIG B, S IF3T ge

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

U3 5. ARG 9 YTHTdT TP A UT0ITd STh T, IR BT Bls ATl HodHT HT?

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 el YT WResedT SguTaTd 2Tgdl Udh 4d STheil, tegl 2Tg UTudTed TaR e AT FeR
JUTAT A @, g yare yavgrl 81 g (5a/d1y, a¥le SaTeRvIyHT),
YA TS B TSI ITDHGT ABSIUN! Ullgcros! 3!, TR AT ATALT AT
WETHIYT <01, BR AU Teh. & deg] W 3705 i@ & FHoI) Bl qd qared 3 38
UG FTeres 3Res UIESId (IT BUNHT R 370] MO 0] 372t A1d faedt Wesh) SMfor o oy
A TTICrRieS 3es Il

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.

STy BEM Bl JMU JTaAT Slodi-l UIg 2Adhd ARl & Ul Hlordrel Qi
BIGAI/IMIGR @ ABANd. Segl Yl SN HISAl W& AT Hundl/d
BTHAT/ TR S HUE] T BHI 318 M3 GA=AT SR B, T AlshdesT IR
e UIdId.

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

T3 6. TS AT YR, AT GITITAR &b 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
EEPIEACRR

31) BT el AT ST SR Hadll AT STHh S

) SR ! TS T STHIRa HHT gl 3Tyl SRS
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Task 2: Effect of surface area on diffusion
Pl 2: JEHRTAT [TAROTER BIOTRT GRUM

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.

FATS! AIE: e Yie, urofl, @vare 1T (fRRar fhar &16) — 7 37 {61 g
UG Bl DN, U WIS (BT HBUATATS!), BTl 10 IUTa (FAR 250 Fredl. e

— T GUTH HUhE] Y ATHR YUY JSIAUITATS] 0T gered] I arogrel g
FHRUITAIS] qTIRUGTT IS ), 5 PY.

i. In a bowl, add a tea-cup full of wheat flour.
i. T YiedTd Uh 69 ¥ TaTd UTs &l.

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, WISAT WToITET 7 BT 3101 PRSI TS AR a1 (37 U TTee s, gaa
T BT, ATcH e ATSH M YIS IIo[es1 HIg Sl

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

iii. SXesedT UG ATSAT-ATEAT YAV 9ol €131, P dod! roft grdedar Uis aiTe
Hedl.

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. TBTd W3 FTes Y@ebId, UHHH T Blgudd Aol &1, Hivrh fobferd 7 ardrdl,
HSD/ TS AT

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 T ST a1ofl sy 3111 it e SITefl, R T d1ofel Bige Sdcses Wi

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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vi. TIR SATSST HUIhD &I 4 H TS FBAABI Tos Fal. Moodid aJH Aeh
3Tl HE<IT T8, URq | Medid ATHRA 301 KA FH A, & UTET. 3T
JHATS! TMoodTd 3R bl TGAT Il ST BRUAATS! el & drel / o /
3YeTeT STee I g fehdT ATET ARTS] AT 9TuR H<a AL,

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. IS AT dT9wA fdhdl BTAM, HUrha e ModTa] didie] MHR e, S
S, AUIC MATHR Ahdl, TGARET 11c3, 3 AT dic fehaT 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.

vili. T® ITHRTT TRATO AT, STH SSASTET AT ATOT =T ; TS Ta AT™; 37 Ryl
IT MfoT ;i I, Siat Afor B, B AT JHeA BriuiFdeies (Work sheet)

ol 1 9 Aigar.

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. AP IMMBRIC!, AT Iura 8 Yddbrd 150 Aeil. dmoft wR1. word=ar
JMBRITAR AUTHTIR AT fe3al.

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

x. IGUTATAIS UTofl FTER 7 Ug <l BUIhd AR SRARYY T-gT AATared] SguraTd 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 guantity of water.

xi. Uil A & B AR YUYl I0ATd JEcies 3ied A0 He AU ARZE JIvll 3172,

SR TETE] ATHR 0T T3S TS, d) AguTaTd 31fdrd qrof} €Tt Id dear=igey qrof)
AR TH107d 3-S5, & UTEl.

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. AT AR 30 TS RR 91, I1 SRR YD BRI JGTS ISH BT, ATH NI
Y "ThTT AT [Sosed] YSharedl GATdl d1uR el < ADL.

Dimensions of the
Sr. Dough shape shape (diameter, Surface area

No. HUIHT 3D height, length,
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S1gsh. breadth, etc.) 1B
JMHRTET gRHATIN (T4,
341, 3idl, ¥ g.)

Table 1 dd<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.

1Y MeTHTec 9 Yeted R aMedn Il AT gRETen 9qraR S Frear diedr Ad.
Mo o frafauarn 81 ve gaiil 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 fafeFR, @guEdles ool gRdRYU Sl gE SgUEEel S fhdr
YUY HI0Th BIFSIYdd BT BT, AU I groar {+Refor .

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

« qd AGUTH, TS WURL AR MG hHT AT,

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

« AT 2ASTRT AT UTUYT HReves Ueh BTl Sa JATfOT Test 3= (F07) |1 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”.

« I Syl FRE Toxa 2 7Y Aigal. Ydd SUIATies S1aomed] ArEl Jigdr arge

Colour intensity of the

Sr. No. Dough shape
3. BHUThH T STHN solution (very light, light,
dark, very dark)
ST AT e (U 4R,
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e, TSq, U TS9)

Table 2 dddT 2

Observations of the activity performed
BT P FIRIETor

* Name the beaker which has maximum colour to the solution?
« HIVT FYUEATA STAUTSAT HTel ST 3T 3T 372 ?

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

« IV AGUTATATA STIOTTCST AT HHI 33T 3MTAT AT ?

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

U3 1. BUThd IMhR VT TS| d‘\IdeHN qis1?

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

U3 2. DHUThd hR el YShal Tl SHATTAR HISI?

Q3. Why did we initially make balls of approximately equal weight?

T3 3. JATYUT AT 3T SaTol FHI ISTT Mo DT Td e ?

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 YA $I Bces 3R ? SR Ble! aguraiAed qroard

YHTUT FHTT TH e X ST Slgc'ﬁ?
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Q5. Why should the shapes be completely submerged for the same duration in water?

U3 5. BTk TR ARG dobeh IRl YTUT YIT0l gEoies Dl AATed ?

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

U3 6. BUTheI] AT ATHRITAR ITUATIe T ATl BT Taesd ?

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

U3 7. IRIG5 TRl AR, YShe IMMUT [GHRUITET &R T Hhlel Jae A B, o WY

Task 3: Observing the diffusion in gelatin box

Pl 3: T3 fe USidies faaRum fFileror oy

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.

PArTST AIfE: PIVETE! W 9 @l Rosfes grasy (fBRmon gae Susd 8l
6 M BIurE! Nosfes araey), Tera gl fdhar fhvarra groft, fetemifes g
(1%), DIRCH HY (T ATHRID AT A dldhose fhdl Fabl Jid AT qr=al
US), 100 TAS!. BTed IGUTH, IS 3Reses TARE His fohar aret, AU (100 L),
Blex fhal Wi, faRe AIFSRY: 0.1N NaOH fdar A9 S1au7 (100 et gToand divrere!
&9 FEUIT 10 29, faRe 317 : HCI ST (0.1N) fhdT ] a8 HRuard 3R (10 U
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arofl e faRe doyey) fohar fosamen I (Vb TSR qTuTd HedH STH R &I fodia
9, g UIR / URG2ID IR 3N,

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

i. TYUTAREY 100 ST, qTofl €1 371101 Sehod! 5T TAT S .

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

ii. T 5-6 I NTosfe uraex frgsT. f101 TivTes gdor.

iii. Continue heating the solution till the gelatin is completely dissolved.
iii. FoTe5 T quiul faREs Ui STavITesT ST .

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

iv. STUITET JWTAT GOl rierar 31T o 5-6 AT of s 81 =,
v. Add 3-4 drops of phenolphthalein.
v. SI9UITd AT fes T 3-4 29 ATAT.

vi. Add 1 mL of NaOH or soap solution.

vi. 1 T8, NaOH o S1qv1 fhar |AquITe S190T T4,
vii. Mix well to get a dark pink colour.
vii. STAUITET TS& ST 7 VATATST d FiTes AT

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

viii. ATSTIETd 10 fest. TNa RS feT gravr = o Tres Ar=and AT,

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. U EI??!?“ q{&idl dTIX e XA T Il g9 Achdl, ST Pl R Breucar IR
dad bI"II‘{N‘I"\I JMBRTI S5 TAR HRAT A3, ABald.
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Figure 1 Figure 2

S 1 3Tl 2

(U I : THIRIBIR g fo i erara)

Gel in two different cylindrical moulds: I AT SSMBTHR AT T

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. UG STy ATl THRIHAR, Teies o5 ST STevrme 101 SR b 4T 319
D, YR d AIAHL STavT ARG YATOI &1, FeUISl Jodh AT v 10 et asil
15 Frell. adites RTesfe & o, 2.

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. Rro3fesT v gvamndt o0 ffiei=n 9@ @1, Jaex gg SvINe! Rl J Wieme o
3ehT (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).

ii. AT DR BIBSYdD dTex BT AT I Fex YuR a1 Wes WIReS 2liecdr Sar
(3Mpeit 3 TTE).
xiii. Measure the dimensions of the shapes prepared, and record them in table 3.

Xiii. TR HSAT TSI TR IRHTOY o1 7701 Y TorT 3 HEY Al dr.

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.
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xiv. SYB MG TERE Aie fhar e adl =1, d RY fIRe s g1a0 =1,
STUThRa HSD FITeres [STesieTd JHR Uid0l IS ciles.

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. FT3fCTa |d SR faRes ATl ST §RIRYY a1, JTBR UHIHaR Uh 3T
SIUITVIS] I 3MHR THT dedt STIUTT STUITT T B

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

Xvi. STET 3B ST STIUI SaTes, T doddT Alg .

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. FTesfETd T BRSO YD ATBR T BIVINIST ST d i fFReqor
BRI, B! Dhosod! FRIEUN Tl 4 ALY AiadT (3Tl 4 UTET).

Figure 3 Figure 4

e 3 el 4

Disc: Tl
Cylinder: SSMc3
Gel after removing from moulds : ATIMYT Bl aRd T3fe

5 minutes after immersing in acid solution: 3TF3Td 5 fafe g@aaalﬂ'a?

Dimensions of
Sr. | Gelatin shape shapes (diameter, Surface area
No. | FSISfETATAMBR | pheight, length, ISHS
3T3<b. breadth, etc.)
3R gRHATOT /HTY
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(A, 31, Sidl, )
g.)
1.
2.
3.
4.
Table 3 Td<T 3
Time when the Time when Time
Sr. Gelatin shape shape was taken to
No. laced in acid the shape become
Rresfear smpre | PrAc® became
solution colourless(se
STIsh. . colourless c)
(min:sec) . .
(min:sec) JMHR T[T
SFATA ATDIX odAl .« @W
SMP N ATl SATAT
SIEEY S SIS I
[EIRRSEDS _ qPg
( ) | e | O
1.
2.
3.
4.
Table 4 dd<T 4
Observations of activity performed
BT e e
» The shape that took the maximum time to become colourlessis _
« T MBHRTST T BIOIRIS! 9afd oIRd 9o dTasTal e
» The shape that took the minimum time to become colourlessis
o ST JAThRTI] Q‘IS(\I"I SIUHI‘{-IIC‘)(\I {'IQTCI HH] 355 ANTAT Fﬁ GTI%

Q1. Why was NaOH added to the gelatin solution along with phenolphthalein?
734 1. NiesfeT=a1 S1aund fhilehdfes-T8 NaOH T STa0T BT HTdes 31¥Td ?
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Q2. Why did all the shapes turn colourless after immersing them in the acid solution?

T3 2. 4 3MMBR AT SaITHR IR I Dl 3103 ?

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

U3 3. PR THRHT B BITITATS! dTdITRT I BT BTS2

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

T2 4. T TN RTesfeT2T YT o1 e ?

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

T 5. SR fhArewdfaT RofeTaed fgovaigs vyisdrdiess Savd elhbe d) ®rY

Q6. What will happen if we put these discoloured shapes in a strong basic solution?
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U3 6. SR 30T § TR 3MHR g JMFSRIIT STAUIT 3d5 R BT BISch ?

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. A7 fohAd IR WINFS] 3R FEol UG 31eses W fdhar F] (p') T3l W)
A D 1?7 ST Jrel o 31 d1uRTe A1 JFBTA Bl da e fadiles ?

Task 4: Diffusion in living beings
Pl 4: FoIAHL BIVIN fIERT

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.

SITICAT JFAT S UIYhee IFTTATETT B3I T2l BRAT, 3T T2 JreTo] il TS e HI7?
Bl fshar MUl aNIe HAAed ligesed] UhIaRErd . A3, AMdMed 301 gav
Follare] ool fohaT YTHMYT 8. USa © &I ARIHeY e FHivr $Hvd fdhar
GUISTHTARY BT B, URUCH (YRIUCH) T8 TSIAHT AT 1S i, gl
IS, AYIRYCH $haw Dol Mash Yarira AAMYgd S$ adld, UG SR
ST, Igah Slfddh ey, STl Ble! Uuces, B FaSem YRS s ST,
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HOW IS THE SMALL INTESTINE ADAPTED?

capillary network

Villi

small intestine

blood vessels

Figure 5 Small intestine showing villi with capillary networks

SATGell 5: BFET JATTSAIS BiTh] STdTAled Ig¢

How is the small intestine adapted ? : @581 3{Tds ®{ &j?md SITe3 3715 72
Capillary network: 3T STTfeseT

Small intestine: B&T JTTAS

Vilii: Ig¢

Blood vessels: JaTdTia~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.

U3 8. IR 3fagard fdar i, e Arear ysShores R fihdar aRomd i,
31311 JATURE] STV J¥e! A ADBTeh b1? Y& Ueb IaT8vyl faeses 3Mme:

37) SATfraSTT PUHATHYT T aquiaed faaRo
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Expressions for surface area

IEHTHT A

Sr. No. | Shape Shape diagram Expression for surface area
1 Sphere fory?
2 Cube Bl 6 > side”
3 Brick (Cuboid) H
K i
r
4 Cylinder and flat disc h
5 Cone - T
Table 5
Shape: 3THR

Shape diagram : 3THRTHT/ 3T/ o=

Expression for surface area: ‘IB’WI%[ Gl
Sphere: )

Cube: 99

Brick (Cuboid): dTe (GTdheiT)
Cylinder and flat disc: TSI 30T FUTS Theil

Cone: APH
Side: €]
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