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LU 8.10 Shades from shapes
AT AT & T T TR

Task 1: Movements of particles in liquids
ST 1: TAT H UM <hl (e
Materials: Beaker, water, ink, dropper
HTHIT: EﬁW, q'l'rﬁ, Pﬂ%'t @VW
Take a beaker filled with water. Add a few drops of ink to it.
Tt & 9T e STt ol SEH T i 9 sq STl
Q1. What happens to the ink drop?
RITET T 53 3T 3T BT 27

STTRTET & BT o1 e

Q2. What colour change do you see?

1T HET T IREd a@d 82

Q3. Why doesn't the drop of ink stay as a drop?
T 3 33 AT T S o ®T § 7 1 et B2

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.

FAT AT I e S & 7 T 7 dF U8 ISE0T 99 Gohd @ STal 319! UET aitere feers adt 22

T AT A AT H B 1t UH) Tl o S 7 off 9|

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

ST hITSTC foh aTeit =AY ot It =TT ST U Sig ST W R g
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Introduction
it

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.

STel ST AT & AL SR H TTe! T e S |, T Wt g 1 i e 3da: I st § 9HE 9 9
et STt 21 FaT—37Tq qie I T, ST S o SETeT0I H ST AT 33T et ST T Ig aiEe
forr forett o feme i fireme, oft wifeq @reft 81 =1 aftere sga | &9 & fowams ot @ 8, fime oft sfreni
AT Seehl ST T i o1l TIE AT qa Tl S I Je T o warel Teia gew o (e ag o
QRHTO S 377 el TTT) § S BIell ST A2 o7 e 1 3 Td 2l

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.

Al # IUTerd G&H 0T ST el § foaTs e ad| 3 whor foret oft fomm o i ot Wk 21 ST wSt wea §
39 &7 W, STET ST HEAT AT HigaT ST Bt &, 36 & hl SRS & ST81 el ST A7 |igal FH &t &, Al
3 foreror e 8

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

LT == 6 TR T 39 fofshed T HETH TR

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

Topeft wamef =hT foremor forer &t & forer &4t <t 3T BT 22
a) T HigdT ATl & § 35 HigdT aTel & shi 371
b) 3= HigaT oTet & | fI igar ot & s 3T

Task 2: Effect of surface area on diffusion
T 2: Torerur X g¥tT fewer @ aTE

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.

Tt 11 T AT, Tl T I, QT TT 1 IS (8 AT WATel—fohlT shi GohT 0 SUTsHT), Ush T (37T
o 3 ToTT), 10 i o STt (THTHT 250 Tt STt atet—Scieh SATHN o AT T, SATHIaaT bl Ol § o
FHR T o FTe T ot 3ot 3t =9), 5 1

i. Inabowl, add a tea-cup full of wheat flour.
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Vi.

Vii.

viii.

Te el 1 T =Td-3h9 LI o1 37T Tl

. 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.
SN H WTET T St (TTEX 7 U o oA oo A1 of) 311 36 @ 31 | 3H=s! ave ol 41 oier Tf g
3T 37T & |

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

STehT & TS H oET-oe] AT § T STef| 8 IR 9T STl T 371 3T Tt oh! 3= i foemd)

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

g o TS 1 qel T A T8 o1 qoF I8 G TT ATAT FeobA1 ST 7 51 ST ST AT A THT =M,
ERIE |

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

afe et sAferer wg STY SR Sver ferafwdn 81 S, d 3t T g Uit wwn 31rer el &, St deh e
TITH Hed 3 fererT 7 81 gy

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).

T FC AT I AR SR WHIT H 1S 3R TS I § AT 4 T 6T SIS Tig (M) 416 et o 7emef
FRH HEd Ul a1 &, ok |l 1 STTHR ST FoA0H H THH BT =11T| A1 HelehdT o foTg et &
TR FH %1 T BIE HelL, T, 4T hT STaet AT AR T (AL ) 8 T ST Hebel | 2

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.

fafir=r @T= = grefl it TemET § 311 Y Yeh 1 Sl STHT-3TAT TR § SToi—sid e, 99l el
=T, AT, T S §2 AT &)

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.

STl SATHIA o HTATH HIY, ST S 31 A8 R TS, Tt 31 AT, R 3h (e et {1 a1, §2

SIS, TS SR AISTS 3G 37 7T Hriasieh i drferent | | forgl

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

e STTRI o [T ST T o 3T ek § 150 foeft ot Stei| Heifer sTmehf A were T for@st
et X Fagerm)
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Xi.

Xii.

Gently place the shape in the respective container without spilling any water.
T} SEARTC forAT 3TTRf A it & ek Heiferd ur 8 |

Please note that the shapes should be 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.

FRIT S ¢ foh STTepfert Ot aeg ot & et Bt =nfe A Bt art # ATt St 6 JeE e ey At
IS STHIA T ALE A o, A T STt H G &9 ¥ SR qHT ST

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.

off gt R @ 30 e ao for feae Bt <) 59 W9 R SURET Yo STTeRfd o q¥ &hdt i
ST TURT S H ohl| 8 SIS oh 3 8 T TTC It &het o 1 T 19 FANT hL ke &

Sr. No. shape Dimensions of the shape (diameter, height, length, breadth, etc.) | Surface area

Fog | TIgLIR TSI o HTATH (ST, ST, TS, TSTS A1) IET &R

Dough

T STl

Table 1 ATiTHT 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.

Tie: Mt <t Brear Ferres 1 wen qiient Ig 2 for 3Teh IRl T G cueeRt 3Teh! Iiefer J1d ol 37T fhe aftfer
sht g 9 fBrsar shi e
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After 30 minutes, gently decant the water into a separate glass beaker or carefully remove the dough
from the beaker. Observe the coloured water in the beaker.

30 e o S1e WTH ol € § ST el o sfieht H 39 o AT sl © T hl HATHI hl AGUHIIEH hTeT
3 sl & T T o STaeieR il

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

Gt sfiehtl shl HTY-HTY T 3R 376 T8 ML U1 H T8 gooh UT o 3hH H A6 i

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

Tk U1 TS UTH Tl e 371 offoh T 31 38 ST (0) o &9 H &1 i

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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TATTCTHRT 2 H U AT o] Tedeh siieht § fIea o TT o Mo i “Tgd 8oohl, Sk, el AT Igd
TR % &9 H a0

Dough shape
Sr. No. T@%’Q A Colour intensity of the solution (very light, light, dark, very dark)
EE R IEREEERUKCARIRLUEE! (G BRI, BRI, TR, STgd TTeT)
1
2
3
4

Table 2 aTfoTeRT 2
Observations of the activity performed
Tor3 T T T TR

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

39 st o1 1 ford fored foreram s o ge 31fRiek e 2

« Name the beaker which has minimum colour to the solution.

3G SRt hT A ot Tored foreram =61 O 9o o1 T R

Q1. Arrange the dough shapes in the increasing order of colour intensity:
T o e o S5 30 H 712 BT 3T 3h TR bl SAATEA i

< < <

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

T BT AT T HTHGAT T 37 TETT &G o Sgd 3 H T feerd i

< < <

Q3. Why did we initially make balls of approximately equal weight?
T [ESTA H THTHT FHT FoIHT sh 11 i 157

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

gof) It 8§ ar Sk AT g R T =ee? afe se | aret Sh /e STerT-STerT g, | SR g
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Q5. Why should the shapes be completely submerged for the same duration in water?

HTHIRT I g It | ST EHT Hafer qe goft Rl et =few?

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

fafer=r sTreRfart o |rer Tt 3 G ST TR I e 22

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

SR ST TTT T4 o SATIR X TS foh T &1t ST Foemur shi 3T ok sfir 9T ohig deiel 87

Task 3: Observing the diffusion in gelatin box

w 3: RreAfe st # fawwor &1 sraetie

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: HCl 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.

wrwft: T forelt sifafies &1 are (et arset (fort =t g ot Sueisyr 1 ot siiee i use), T
=T T AT I A1 ar, eTewereia foera (1%), wiitess o & (i strepfaat & afe—ifhcie a1 Fahl
& g ot ITAT foRT ST Tehd B), 100 firedt Tt aTett shie o1 sfish, Teh IUS 3 <eT UT AT SheiT, AT
fafeiet (100 fireft emam), et a1 e, 7 @™ NaOH 0.1 N 3T |1e =61 ©ied (100 foeft ot # forelt oft qeet
|1 1 10 §<), T 3FA: HCL foreta (0.1 N) I1 SITEH FAlAR TR (AT & 10 THT gt foram gaam) A s
T T (T TTeTe O HE ST o & {3l 1 W), Tt YIU/aNasit wTie 2hel

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

e SR H 100 TAeft ot of 37 38 39T 3T deh TTH i)

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

Vii.

viii.

Xi.

THH 5-6 T ST TI8e S| 7=t ate fera o forg feamd)
Continue heating the solution till the gelatin is completely dissolved.
ToITa =h1 el e TTH shtd T8 ST sk fofeife ot e e 7 91y

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

TS TTH AT 8 o SR foere il 5-6 e aeh deT 2 €

Add 3-4 drops of phenolphthalein.

TEH ToATeFITa T 34 o firad)

Add 1 mL of NaOH or soap solution.

1 fireft NaOH a1 |16 &1 = firemd|

Mix well to get a dark pink colour.

TR Tt 1 T ¥ For st e v

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

aT9es ffeiet it gerdar 9 39 Ui fSrefed faaa & 10 fiaeft s 9= 3 e |

One can also make one’s own moulds by using household items, such as an empty match box for
getting a cuboidal-shaped gel.

RS &G § SO T A S ST Hehd & S EAT TR o1 SIct 9T o (7T @t Hifer 3 fessit st
EERIURE RIS ICEIR

_——“

GEL IN TWO DIFFERENT CYLINDRICAL MOULDS

gl |

Figure 2 72

.\\ -~
e g —
._1_::_:_::?‘_ i

Figure 1 fa71
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.

TRl ST ATt fSifent foreram i 7T Suciedr |ie & TR % STTER HH AT A & bl ol T aft
qre § forea s 9T 99T STet; 39T o foaw 10 fedt o seimr yades 9= | 15 ey @i fSrafes srem
ST Gk 2

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

Xiii.

XiV.

XV.

XVi.

XVii.

e =t st 3 faw 30 fire &) Sedt S 3 fore @ma 38 Yfiksitet & v gehd @ (e 2 2@

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

HTHIT ! Fi< W TGS [HehTed S 3g S Yo AT |1 TATReesh e W (= 3 2)
Measure the dimensions of the shapes prepared, and record them in table 3.

T HATHTET o STTATH ATY 3T I8 qTferehl 3 H for@l

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.
T 3YAT Ak ISl 9T AT i 1 HERT il IAH a7 3 foera gt 7T | STed foh ok Foretfed
HTHiT G TE o Hohl

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.

Tt fSifet stmepfertl ot it & A STt forera H 1| 37 Toh-Ueh ik S0 o SISl 18w U &
A T Tt H STei ohi SRITITeT

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

STTRIET ohi TRt foreTe § W@ o1 99 A1 il

Observe the coloured gelatin shapes and the time taken for every shape to become colourless.
Record your observations in table 4 (see Figure 4).

T fSTeifeT STreRfaat st S 37 ek TR o TTRIF &1 | T §HY i A1 il 370 STk qTferehl
47 ford (ot 4 2@

Figure 3 A7 3

Figure 4 74
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Dimensions of shapes (diameter, height, length,
Sr.
N Gelatin shape breadth, etc.) Surface area
0. ‘
| ffeT e STt <h ST IET &hd
4, : L . . <
(T, TS, TS, =NSTS ATfG)
1
2
3
4
Table 3 ATfCTRT 3
Time when the
< Time when the shape was shape became Time taken to
N ' placed in acid solution colourless (min: become colourless
0. Gelatin shape .
(min: sec) sec) (sec)
. P | syt ot ot e ey | TEAF TRAEH | o e o o e
4. . .
1 a0 (e : The) EAKSLE) CES)
(e @74{'5')
1
2
3
4
Table 4 TTICTHT 4
Observations of activity performed
EIRIEEEE A KIET)
* The shape that took the maximum time to become colourless is
T B & T 7T T i et STThfd &

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

T B § T8l T W o aTet ST 2

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

et foe™a § NaOH o @ foTeseredi= = faermm mm o2
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Q2.

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

3 Torer S o a1g aft STt T Rl & 1Y

Q3.

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

FAT-HAT HTHITAT I TR B H S-S G T A2

Q4.

What is the role of gelatin in this experiment?

T YANT TSI 2T T offireht 22

Q5.

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

Afe ferTewre Rife # e o sei sheil o forerr o e ST, i g

Q6.

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

IS 1 31 TTE TR Rl Toiet &R forets & Sret, at R g

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?

AT AT 39 1 H ITATT FoT 7T TeheToh o T UL AT & Iucrsd] forell 31721 {oteh /et Hehdeh 1 G&iTa
2 Hehd 87 3 Hehdeh! ohT STANT i T ATT for aftard=1 sht TUeTT shidl?
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Task 4: Diffusion in living beings

HH 4: Sat o fereor

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.

AT AT Hfl | @ foh S IS § UIeh deel ThYSTE H Sl Tg=id 82 I8 Tisham ST o shid H 37Tk g
T T3 skl ST 21 BTeAifeh At 31 1= Sitat 7 foreor frfoemi o A-ar g 2 feeeft Ut #t=mr &
ST &1 AT o St STaTe AT foTTSTeh T ST St B ITOTEY fareeft Tferenist uarelt bl U STR-UR ST It 2|
3o fadi, sted.urore foreelt Faet s TaTet 1 E STR-UR ST It R, 't oy e hifeRr et S
Frfrenizr Siferer fErfeetat sraTeRs & @ T gt 2

BT 3T TH UHR 3Thfeid a8 2
How is the small intestine adapted?
STed faett

Small intestine

Elél Ald Blood vessels ol ElTi%EFI'Q
Figure 5: Small intestine showing villi with capillary networks

e 5: FfreR-strer wfea =0 (villi) @t s stia

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:

FAT AT I AT A7 Jehfd | T 3 SaTeT01 Wi Fehdl & et et YHTT &bet frawor sl Jfer shaar
17 T-1 T 3eTeT foa T 2

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

THS U AT Toh ISR | TS o1 forgwom|
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Sr.No. | Shape Shape diagram Expression for surface area
FHE | AR 3TRf o fort TR &6 1
Sphere
1 e 4mr?
Cube
2 T 6 x YSiT?
gq 9
3 Brick (Cuboid) pu 5 5 5
- (LxH)+2(LxW)+2(WxH)
32 (A1) e -
Cylinder and flat
disk 4
4 S 3 TUd M 0 2mr (r +h)
TF i
Cone ! I
5 : Tr(r+1)
A :
Table 5 ATICTHRT 5
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Figure/Image Source
et/ fo @
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