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Exploring science and mathematics

Minimum time required

Two hours or three sessions of 
40 mins each.

Type of Learning Unit

 Laboratory and classroom

8.10. Shades from shapes

Overview
In this unit, we will study the movement of particles occurring across the 
surfaces of di!erently shaped objects. We will make di!erent shapes using 
coloured wheat "our and immerse them into water. We will then see how 
the colour of the water changes. #is shows di!usion of particles from 
solid surface into water. Also, we will see the opposite case where it is an 
acid di!using into a block of solid gelatin with phenolphthalein indicator 
and decolourising it.

Unit-specific objectives
• To understand the concept of di!usion

• To understand the influence of surface area on the rate of di!usion 
across surfaces

• To relate the importance of surface area in various biological 
structures in the context of diffusion

Links to curriculum
NCERT Class 7 Science Textbook: Chapter 2, Nutrition in Animals

NCERT Class 7 Science Textbook: Chapter 11, Transportation in Animals 
and Plants
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Ma;tfk; kw;Wk; tFg;giw 
rhu;e;jJ

gpupT rhu;e;j ,yf;Ffs;
� 

� 

� 

7-k; tFg;G mwptpay; ghlg;Gj;jfk;: jiyg;G  2, Nutrition in Animals
7-k; tFg;G mwptpay; ghlg;Gj;jfk;: jiyg;G 11, Transportation in Animals 
and Plants

fzpjk; kw;Wk; mwptpay; Njly;

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

Fiwe;jgl;r Neuk;

RUf;fk;
,e;jf; fw;wy; gpuptpy;> ntt;NtW tpjkhd tbtq;fisf; nfhz;l 
nghUs;fspd; Nkw;gug;Gfspd; CNl epfOk; Jfs;fspd; ,af;fj;ij 
fw;Wf;nfhs;sg;NghfpNwhk;. tz;zk; fye;j NfhJik khit gad;gLj;jp 
ntt;NtW tbtq;fis cUthf;fp> gpd;du; mtw;iw jz;zPUf;Fs; 
%o;fr;nra;Nthk;. ,jd; gpwF> jz;zPupd; epwk; vt;thW khWfpwJ vd;gij 
ftdpg;Nghk;. jpz;k Nkw;gug;gpypUe;J jz;zPUf;F Jfs;fs; tpuTtij 
(guTjiy) ,J fhl;rpg;gLj;Jk;. NkYk;> ,jw;F Nenujpuhd epfo;itAk; 
ghu;f;fTs;Nshk; - ‡gPdh‡g;jypd; epwq;fhl;b Nru;f;fg;gl;l n[ybd; 
fl;bf;Fs; mkpyk; CLUtp jd; epwj;ij ,og;gJ.

fw;wy; gpuptpd; tif

40 epkplq;fisf; nfhz;l %d;W 
mku;Tfs; my;yJ ,uz;L kzp 
Neuq;fs;.

tpuTjy; (tputy;) vd;w fUj;ij Gupe;Jnfhs;Sjy;.

tputy; tpfpjj;jpy; Gwg;gug;gstpd; jhf;fj;ij mwpe;Jnfhs;Sjy;> 
NkYk; gytpj gug;Gfspy; ,ij Gupe;Jnfhs;Sjy;. 

gy;NtW capupay; mikg;Gfspy; Gwg;gug;gstpd; Kf;fpaj;Jtj;ij 
tputNyhL njhlu;GgLj;Jjy;.

ghlj;jpl;lJld; cs;s njhlu;Gfs;
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Exploring science and mathematics

Introduction
Diffusion is a process of movement of particles from regions of higher concentration to regions of lower concentration. 
When an air freshener is sprayed in one part of the room, the fragrance spreads to other parts of the room. #is is 
di!usion of fragrant particles in the air in the room. Similarly, when we put a drop of coloured ink into a beaker of 
water, we see the ink di!using into the water in the beaker. Diffusion is a physical process. It is a passive movement of 
particles across a medium such as water, air, and so on. In task 1, students start with a generic example of di!usion in 
a liquid.

Several factors such as temperature or viscosity (in case of fluids) of the medium, a!ect the rate of di!usion. Whenever 
di!usion occurs across a membrane, as it happens in biological processes at the cellular level, surface area plays a very 
important role in the process. 

In tasks 2 and 3, students will see how surface area a!ects the rate of di!usion. #en in task 4, teachers can discuss the 
importance of surface areas with examples that students may list down in the student sheets, or various other examples 
such as gills of $sh, and villi in intestines. 

Materials

Beaker, water, ink, dropper

Task 1: Movements of particles in liquids 
Take a beaker $lled with water. Add a few drops of ink to it.

Q1. What happens to the ink drop?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q2. What colour change do you see?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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mwpKfk;

nghUs;fs;

gPf;fu; (Kfit)> jz;zPu;> ik> 
nrhl;b.

nray; 1: ePu;kq;fspy; Jfs;fspd; ,lg;ngau;r;rp  
jz;zPuhy; epug;gg;gl;l xU gPf;fiu vLj;Jf;nfhs;Sq;fs;. mjpy; rpW 
Jspfs; ikia NrUq;fs;. 

Nf.1. ikj; Jspf;F vd;dthfpwJ?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.2. vd;d epwkhw;wj;ij ghu;f;fpwPu;fs;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

nrwpT mjpfkhd gFjpfspypUe;J nrwpT Fiwe;j gFjpfSf;Fj; Jfs;fs; efHtNj tputy; vDk; topKiw. thridg; 
nghUis (Air Freshener) miwapd; xU gFjpapy; njspj;jhy; me;j thrid miwapd; NtW gFjpfSf;Fg; guTk;. 
thridj; Jfs;fs; miwapYs;s fhw;wpy; tpuTjy; ,J. mNjNghy> jz;zPiuf; nfhz;l gPf;fupy; xU nrhl;L tz;z 
ikia ,Lk;NghJ> gPf;fupy; cs;s jz;zPupy; ik tpuTtij ehk; ghHf;fyhk;. tputy; XH ,aw;gpay; topKiw. ,J ePH> 
fhw;W> kw;Wk; gpw Clfq;fspd; topNa Jfs;fs; Mw;wy; rhuhky; ,aq;FtJ. nray; 1-y;> ePHkj;jpy; tputy; vd;w 
nghJthd vLj;Jf;fhl;Lld; khztHfs; njhlq;FthHfs;.

Clfj;jpd; ntg;gepiy> ghFj;jd;ik (XLkq;fshf cs;sNghJ) Nghd;w gy;NtW fhuzpfs; tputy; tpfpjj;ij ghjpf;Fk;. 
nkd;glyk; (membrane) xd;wpd; topNa tputy; epfOk; Nghnjy;yhk;> Gwg;gug;gsT kpf Kf;fpakhd gq;Ftfpf;Fk;. nry;fs; 
mstpy; epfOk; capupay; topKiwfspy; epfo;tJ ,jw;fhd vLj;Jf;fhl;L. 

nray; 2 kw;Wk; 3-y;> tputy; tpfpjj;ij Gwg;gug;gsT vt;thW ghjpf;fpwJ vd;gij khztu;fs; njupe;Jnfhs;thu;fs;. 
gpd;du; nray; 4-y;> Gwg;gug;gsTfspd; Kf;fpaj;Jtj;ij vLj;Jf;fhl;LfSld; Mrpupau;fs; khztu;fSld; 
fye;Jiuahlyhk;. kPdpd; nrTs;fs;> Fly;fspYs;s rpWFly; tpuy;fs; (villi) Nghd;w vLj;Jf;fhl;Lfis khztu; 
nraw;jhs;fspy; mtu;fs; vOjpf;nfhs;syhk;. 
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Exploring science and mathematics

1. Perfume spray in air.

2. Spreading of "ower fragrance.

3. Smell of insect repellent spreading in the room. 

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

When you add a drop of ink to a beaker full of water, the ink di!uses in the water, eventually spreading evenly in the beaker. 
#is phenomenon of mixing of "uids (liquids/ gases, as in examples above) happens on its own, even without anyone stirring 
or mixing the "uids. #is phenomena, though widely observed, was very di%cult for scientists to explain. A clear explanation 
could only come a&er 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.

#e small particles in "uids cannot be seen by our eyes. #ese 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 
di!usion.

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

Di!usion 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

Q3. Why doesn’t the drop of ink stay as a drop?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

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.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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1.  fhw;wpy; njspf;fg;gl;l eWkzk; guTjy;.

2.  kyupd; thrid tPRjy;.

3.   G+r;rp tpul;bfspd; thrid miwf;Fs; guTjy;.

Nf.5. xU Jsp ru;f;fiughif jz;zPupy; Cw;wpdhy; vd;d elf;Fk; vd;gij fw;gidr; nra;Aq;fs;.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Nf.6. NkNy nfhLf;fg;gl;Ls;s fye;Jiuahlypd; mbg;gilapy;> jFe;j gjpypd; mUfpy; xg;Gf;FwpaPl;il ,Lq;fs;. 

xU nghUspd; tputy; 
a) nrwpT Fiwe;j gFjpapypUe;J nrwpT mjpfkhd gFjpia Nehf;fp epfOk;. 
b) nrwpT mjpfkhd gFjpapypUe;J nrwpT Fiwe;j gFjpia Nehf;fp epfOk;.

Nf3. ikj; Jsp Vd; JspahfNt jq;fptpltpy;iy?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

fzpjk; kw;Wk; mwptpay; Njly;

Nf.4. cq;fSila jpdrup tho;f;ifapy; ePq;fs; ghu;j;j ,JNghd;w epfo;Tfs; Fiwe;jgl;rkhf %d;iw nrhy;yKbAkh? fhw;W 
my;yJ tspkq;fspYk; ,e;j epfo;Tfs; Fwpj;J rpe;jpAq;fs;. 

jz;zPu; epuk;gpa xU gPf;fupy; xU Jsp ikia Nru;j;jhy; Neug;Nghf;fpy;> me;j ik jz;zPupy; tputp gPf;fupy; xUrPuhf gutptpLk;. 
XLkq;fs; (Nky;nfhLf;fg;gl;Ls;s vLj;Jf;fhl;LfisNghy; jputq;fs;/tspkq;fs;) fye;jpLk; ,e;j epfo;T> mtw;iw ahUk; 
fyf;fhkNyh> fpswhkNyh> fpz;lhkNyh jhdhfNt elf;Fk;. gutyhf ftdpf;fg;gl;l xU epfo;thf ,Ue;jhYk;> ,ij tptupg;gJ 
tpQ;QhdpfSf;F kpfTk; fbdkhf ,Ue;jJ. nghUs;fs; kpfr;rpwpa Jfs;fis (gpd;du; mZf;fs; kw;Wk; %yf;$Wfs; 
vd;wiof;fg;gl;ld) nfhz;bUf;Fnkd;Wk; mit vg;NghJk; efu;e;Jnfhz;Nl ,Uf;f Ntz;Lnkd;Wk; fz;Lgpbj;j gpd;Gjhd; 
xU njspthd tptuizia toq;f Kbe;jJ.

XLkq;fspYs;s ,e;jr; rpwpa Jfs;fs; ek;Kila fz;fSf;Fj; njupahJ. ,it ve;jj; jpirapYk; efuyhk;. vz;zpf;ifapy; 
mjpfkhf ,Uf;Fk; gFjpapypUe;J> Fiwthf ,Uf;Fk; gFjpf;F ,j;Jfs;fs; ngUkstpy; efUk; NghJ mij tpuTjy; 
vd;wiof;fpNwhk;. 
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Exploring science and mathematics

#is task can be done in groups of 3-4 students. For about 4-5 groups, the 
teacher can arrange for 0.5 kg "our. To this, 10-15 g of dark food colour 
must be added. Otherwise, the colour of the resultant solution remains 
faint and students may not be able to di!erentiate between the shades of 
di!erent solutions. Also dark colours, such as red and green food colours 
available in the market, will work better than lighter colours.

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

ii. Add food colour (use adequate to get very dark colour) to the bowl and mix it well with the dry "our. Keep some 
coloured "our aside.

iii. Add water to the remaining "our in small quantities. Mix the "our and water well a&er each addition of water. 

iv. Continue kneading the wheat "our till it becomes a nice smooth dough with uniform colour. #e dough should be 
slightly so&, not hard. 

v. In case you add extra water and the dough gets sticky, add more remaining coloured "our till it gets the $rm and 
smooth consistency.

vi. Divide the dough into four equal parts, making small balls (spheres) of approximately 4 g each. #e exact mass of the 
balls is not important but all the balls should be same in size and mass. You may use a rough balance or a small bowl/
cup/medicine bottle cap to compare size/mass of the balls (for more accuracy).

vii. Using di!erent moulds or by hands, mould each ball of dough into di!erent shapes: a cylinder, a "at round disc, a 
sphere, a cone and a brick or a cube.

Materials

Wheat "our, 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 tea 
cups. 

Task 2:  Effect of surface area on diffusion

Procedure
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i. 
ii. 

iii. 

iv. 

v. 

vi. 

vii. 

nghUs;fs;

nray; 2: tputypy; Gwg;gug;gstpd; jhf;fk;

topKiw

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

%d;W ehd;F khztu;fisf; nfhz;l FOf;fis itj;J ,e;jr; nraiy 
nra;ayhk;. Vwj;jho ehd;ife;J FOf;fSf;F 0.5 fpNyh fpuhk; khit 
Mrpupau;fs; Vw;ghL nra;ayhk;. ,jDld;> 10-15 fpuhk; mOj;jkhd czT 
rhak; Nru;f;fg;glNtz;Lk;. ,y;iynad;why;> Kbthf fpilf;Fk; fiurypd; 
epwk; kq;fyhf ,Uf;fyhk;. ,jdhy;> khztu;fs; ntt;NtW fiury;fspd; 
epwr;rhay;fSf;F ,ilNa NtWghl;il fz;Lgpbf;f Kbahky; NghFk;. 
NkYk;> re;ijapy; fpilf;Fk; mOj;jkhd epwr;rhaypYs;s rptg;G kw;Wk; gr;ir 
epw czT rhaq;fs; ntspwpa epwq;fistpl njspthd tpiljUk;. 

xU fpz;zj;jpy;> xU NjePu; Ftis msT NfhJik khit NrUq;fs;.
fpz;zj;jpy; czT rhaj;ij (ey;y mOj;jkhd epwj;ij ngWtjw;F Njitahd msT gad;gLj;Jq;fs;) Nru;j;J> 
cyu;e;j khTld; ed;whf fye;jpLq;fs;. ,e;j tz;z khit nfhQ;rkhf jdpNa vLj;JitAq;fs;.
kPjKs;s khTld; nfhQ;rk; nfhQ;rkhf jz;zPiur; NrUq;fs;. xt;nthU Kiw jz;zPiur; Nru;j;j gpd;du;> khitAk; 
jz;zPiuAk; ed;whf fye;jpLq;fs;.
xd;WNghd;w epwj;jpy;> ey;y nkd;ikahd gjj;jpy; NfhJik khT khWk; tiuapy; njhlu;e;J mij gpirAq;fs;. khT 
rpwpjsT nkd;ikahf ,Uf;f Ntz;Lk;> fbdkhf ,Uf;ff;$lhJ.
msTf;F mjpfkhd jz;zPiu ePq;fs; Nru;j;J khT gpRgpRg;ghfpg; Nghdhy;> mJ nfl;bahd nkd;ikahd gjj;Jf;F 
khWk; tiuapy; kpr;rKs;s rhak; fye;j khit Nru;j;jpLq;fs;.
rupahf ehd;F rkg;gFjpfshf khit gpupj;jpLq;fs;. xt;nthd;Wk; Vwj;jho 4 fpuhk; vilapypUf;Fk;thW rpWrpW 
cUz;ilfshf (Nfhsq;fs;) cUl;Lq;fs;. cUz;ilfs; midj;Jk; xNu msTk; vilAk; nfhz;bUf;fNtz;Lk;> 
Mdhy; mtw;wpd; vilfs; rupahf rkkhf ,Uf;fNtz;ba mtrpakpy;iy. viljuhir my;yJ rpW 
fpz;zk;/Ftis/kUe;J ghl;by; %bia gad;gLj;jp cUz;ilfspd; msT/vilia xg;gpl;Lg;ghu;f;fyhk; 
(Jy;ypaj;jd;ikia mjpfupf;f).
ntt;NtW cUt mr;Rfs; my;yJ iffisg; gad;gLj;jp> xt;nthU khT cUz;iliaAk; ntt;NtW tbtq;fshf 
cUthf;Fq;fs;.

NfhJik khT> Foha; jz;zPu;> 
czT rhak; (gr;ir my;yJ rptg;G 
epwk;) - kspiff;filf;fhuuplk; 
fpilf;Fk;> khT gpirtjw;fhd 
ghj;jpuk;> 10 fz;zhb gPf;fu;fs; 
(Vwj;jho 250 kp.yp nfhs;ssT 
nfhz;lJ - xt;nthU 
tbtj;Jf;Fk; xd;W> tbtq;fis 
jz;zPupy; %o;fr; nra;aTk; 
xg;gpLtjw;fhf tz;zk; fye;j 
ePiur; Nrfupf;fTk;)> 5 Ftisfs;.
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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.

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

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

For some shapes, contact of dough surface with base of the beaker prevents di!usion from that surface, thereby 
reducing the e!ective surface area contributing to di!usion. #is problem can be dealt with in two ways: i) by keeping 
shapes in such orientation that that their "at surfaces do not lie on the beaker bottom, or ii) by putting a thin wire loop 
or some grains at the bottom below the "at surface so that there is gap between the bottom surface of dough shape and 
the base of the beaker.

xi. #e shape should be completely immersed in water. Add more water to each beaker if any of the shapes is not 
submerged. All the containers should have equal quantity of water.

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.

Alternatives that can be suggested by the teacher:
An additional way to help students compare the variation in surface area is to let one group choose one shape 
such as cone. #en using the same amount of dough let them make cones of di!erent dimensions, for example, by 
simultaneously increasing the height and decreasing the base diameter. Similarly, another group can make cylinders of 
di!erent dimensions. #e data of di!erent groups should be compared together in the end. It may not work so well with 
spherical shape as calculating surface area of its variants, i.e., ellipsoids, would be di%cult for the students.
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viii. 

ix. 

x. 

xi. 

xii. 

Mrpupau; gupe;Jiuf;ff;$ba khw;Wtopfs;:

fzpjk; kw;Wk; mwptpay; Njly;

Gwg;gug;gstpYs;s NtWghl;il xg;gpl;Lg;ghu;f;f khztu;fSf;F cjt xU $Ljy; topahf $k;G Nghd;w tbtj;ij 
Nju;e;njLf;f xU FOtplk; nrhy;yyhk;. gpd;du;> mNj msT khit gad;gLj;jp ntt;NtW msTfisf; nfhz;l 
$k;Gfis mtu;fs; cUthf;fl;Lk;. vLj;Jf;fhl;lhf> xNu Neuj;jpy; mjd; cauj;ij mjpfupj;Jk; mbtpl;lj;ij 
Fiwf;fTk; nra;ayhk;. mNjNghy> ntt;NtW msTfisf; nfhz;l cUisfis NtnwhU FO cUthf;fyhk;. 
,Wjpahf> FOf;fspd; juTfs; xd;WNru;f;fg;gl;L xg;gplg;glNtz;Lk;. Nfhs tbtq;fSf;F ,JNghd;w xU topKiw 
ruptuhky; Nghfyhk;> Vndd;why; ePs;Nfhsq;fs; Nghd;w khw;WUtq;fspd; Gwg;gug;gsit fzf;fpLtJ 
khztu;fSf;Ff; fbdkhf ,Uf;Fk;. 

xt;nthU tbtj;jpd; msTfisAk; mse;J cq;fs; nraw;jhspYs;s ml;ltiz 1-y; gjptpLq;fs; - cUisapd; 
cauk; kw;Wk; tpl;lk;;> Nfhsj;jpd; tpl;lk;;> $k;gpd; rha;T cauk; kw;Wk; tpl;lk;> nrq;fypd; cauk;> ePsk; kw;Wk; mfyk; 
Nghd;wit.
xt;nthU tbtj;Jf;Fk;> NtW NtW nfhs;fyd;fis vLj;Jf;nfhz;L xt;nthd;wpYk; 150 kp.yp jz;zPiur; 
Nru;j;jpLq;fs;. me;je;j tbtq;fspd; gPf;fu;fspy; mjd; ngau;fisf; Fwpj;jpLq;fs;.
mjdjd; nfhs;fydpy; tbtq;fis jz;zPu; ntspNa rpe;jhjgb nkJthf itj;jpLq;fs;.

rpy tbtq;fSf;F> gPf;fupd; mbg;gFjpAld; khtpd; Gwg;gug;G nfhz;Ls;s njhlu;G mg;gug;gpypUe;J tputy; elg;gij 
jLf;Fk;. ,jdhy;> KOikahd Gwg;gug;Gk; tputYf;F gq;fspg;gJ FiwAk;. ,g;gpur;ridia ,uz;L topfspy; 
jPu;f;fyhk;: i) jl;ilahd gug;Gfs; gPf;fupd; mbg;gFjpapy; fplf;fhjthW tbtq;fis mjDs; itf;fyhk;> my;yJ ii) khT 
tbtq;fspd; mbg;gug;Gf;Fk; gPf;fupd; mbg;gFjpf;Fk; ,ilNa ,ilntsp cs;sthW tbtq;fspd; jl;ilahd 
mbg;gFjpf;F fPo; rpy jhdpaq;fs; my;yJ xU nky;ypa fk;gp tisaj;ij Nghl;Litf;fyhk;.

tbtk; jz;zPupy; KOikahf %o;fp ,Uf;f Ntz;Lk;. vjhtJ xU tbtk; %o;fpapUf;ftpy;iy vd;why; NkYk; 
jz;zPiu me;j gPf;fupy; NrUq;fs;. midj;J nfhs;fyd;fSk; xNu msT jz;zPiuf; nfhz;bUf;fNtz;Lk;.
Vwj;jho 30 epkplq;fSf;F nfhs;fyd;fis njhe;juT VJk; ,y;yhky; itj;jpLq;fs;. ,e;j Neuj;ij gad;gLj;jp 
xt;nthU tbtj;jpd; Njhuhakhd Gwg;gug;gsit fzf;fpLq;fs;. ,e;jg; gpuptpd; ,Wjpapy; nfhLf;fg;gl;Ls;s 
Gwg;gug;gsTf;fhd R+j;jpuq;fis ePq;fs; gad;gLj;jyhk;.
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Sr. No. Dough shape
Dimensions of the shape (diameter, 
height, length, breadth, etc.)

Surface area

1.

2.

3.

4.

Table 1

NOTE: One way to obtain the radius of a sphere is by wrapping a thread around it to $nd the circumference and use the 
circumference to calculate the radius. 

If the di!erent shapes of dough are kept in solutions for a long time, with the systems attaining equilibrium, all solutions 
may acquire the same colour shade. #erefore, the shapes should not be kept in the water for longer than 30 minutes. 

• A&er 30 minutes, gently decant the water into a separate glass beaker or carefully remove the dough from the beaker.

• 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’).

• 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”. 

Sr. No. Dough shape
Colour intensity of the solution 

(very light, light, dark, very dark)

1.

2.

3.

4.

Table 2
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t. vz; khtpd; tbtk; Gwg;gug;gsT

1.
2.
3.
4.

ml;ltiz 1

� 

� 
� 

� 

fiurypd; epw vz;

1.
2.
3.
4.

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

tbtj;jpd; msTfs; (tpl;lk;> cauk;> 
ePsk;> mfyk; Nghd;wit)

Fwpg;G: E}y; xd;iw Nfhsj;ijr; Rw;wp itj;J Rw;wsit fzf;fpLtJ> mjd; Muj;ij ngWtjw;fhd xU top. gpd;du;> 
,r;Rw;wsitg; gad;gLj;jp Muj;ij fzf;fplyhk;. 

ntt;NtW khT tbtq;fSk; mjpfkhd Neuk; fiurypy; itf;fg;gl;L> ,t;tikg;Gfs; rkepiyia vl;btpl;lhy;> midj;J 
fiury;fSk; xNu khjpupahd epwr;rhaiy ngw;Wtplyhk;. mjdhy;> 30 epkplq;fSf;F Nky; tbtq;fs; jz;zPupy; 
,Uf;ff;$lhJ. 

30 epkplq;fSf;Fg; gpd;du;> jdpnahU fz;zhb gPf;fupy; jz;zPiu kl;Lk; nky;y Cw;Wq;fs; my;yJ gPf;fupypUe;J 
khit ftdkhf mfw;Wq;fs;. 
mOj;jkhd epwj;jpy; njhlq;fp ntspwpa epwq;fs; vd;w tupirapy;> midj;J gPf;fu;fisAk; mLj;jLj;J mLf;Fq;fs;.
ntWnkd jz;zPiu kl;LNk nfhz;bUf;Fk; ,d;ndhU gPf;fiu ,tw;wpd; mUfpy; itj;J> mij G+[;[pak; (0) vd;W 
Fwpj;jpLq;fs;.
ePq;fs; ftdpj;jtw;iw ml;ltiz 2-y; gjptpLq;fs;. xt;nthU gPf;fupYKs;s fiurypd; epwj;jPtpuj;ij 'kpfTk; 
ntspwpa> ntspwpa> mOj;jkhd> my;yJ ey;y mOj;jkhd” vd;W Fwpj;jpLq;fs;. 

t. vz; khtpd; tbtk;

ml;ltiz 2
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Exploring science and mathematics

Observations of the activity performed
• #e shape that gave maximum colour to the solution is:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• #e shape that gave minimum colour to the solution is:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q1. Arrange the dough shapes on the basis of the colour intensity: 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

Q2. Arrange the dough shapes on the basis of their surface areas: 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
Q3. Is there any relation between the surface area and the rate of di!usion? Explain.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q4.  Why did we initially make balls of approximately equal weight?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q5. Why should all containers have equal amount of water? What will happen if the volume of water across the beakers is 
unequal?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q6.  Why should the shapes be completely submerged in water?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q7.  Why does the colour intensity of water change with di!erent shapes?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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Nkw;nfhz;l nraypd; cw;WNehf;fy;fs;

�  fiurYf;F mjpfg;gbahd epwj;ij je;j tbtk;:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

�  fiurYf;F Fiwe;jgbahd epwj;ij je;j tbtk;:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Nf.1. epw vz;zpd; mbg;gilapy; khT tbtq;fis tupirg;gLj;Jq;fs;:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
Nf.2. Gwg;gug;gsTfspd; mbg;gilapy; khT tbtq;fis tupirg;gLj;Jq;fs;:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
Nf.3. tputy; tpfpjj;Jf;Fk; Gwg;gug;gsTf;Fk; ,ilNa vjhtJ njhlu;G cs;sjh? tptupAq;fs;. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.4. njhlf;fj;jpy;> fpl;lj;jl;l xNu viliaf; nfhz;l cUz;ilfis Vd; ehk; cUthf;fpNdhk;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Nf.5. Vd; midj;J nfhs;fyd;fspYk; xNu mstpy; jz;zPu; ,Uf;fNtz;Lk;? gPf;fu;fspy; jz;zPupd; nfhs;ssT 
rkkhf ,y;iynad;why; vd;dthFk;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.6. tbtq;fs; Vd; KOikahf jz;zPupy; %o;fpapUf;fNtz;Lk;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.7. ntt;NtW tbtq;fis nghWj;J jz;zPupd; epwj;jPtpuk;  Vd; khWgLfpwJ?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

fzpjk; kw;Wk; mwptpay; Njly;
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A&er the students have $nished writing their answers, the teacher may conduct a whole class discussion. For this, she 
may have to draw a table of groups and trends (see Q1) and note results of di!erent groups. It is important to note the 
di!erences, if any, among the students’ results and discuss what may have happened. If a group has not added enough 
colour, the di!erence in the colour of the water might not be perceptible. All the groups are working with their own 
sense of approximation while making shapes. However, make sure that each of the shapes made within a group are of 
the same mass. 

Task 3: Observing the diffusion in gelatin box 
i. Take 100 mL water in a beaker, and heat till it boils.

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

iii. Continue heating the solution till the gelatin is completely dissolved.

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

v. Add 3-4 drops of phenolphthalein.

vi. Add 1 mL of NaOH or soap solution.

vii. Mix well to get a dark pink colour.

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

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. 

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 di!erent 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.

Figure 1
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nray; 3: n[yl;bd; ngl;bapy; tputiy cw;WNehf;Fjy;

i. 

ii. 
iii. 
iv. 

v. 
vi. 
vii. 
viii. 

ix. 

glk; 1

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

khztu;fs; tpilfis vOjp Kbj;jg;gpd;G> KO tFg;igAk; cs;slf;fpa xU fye;Jiuahliy Mrpupau; epfo;j;jyhk;. 
,ijr; nra;a> FOf;fs; kw;Wk; juTNghf;Ffs;/juTtupir (Nf.1-I ghUq;fs;) nfhz;l xU ml;ltizia Mrpupau; 
tiue;J ntt;NtW FOf;fspd; KbTfisf; Fwpj;jplNtz;Lk;. khztu;fspd; KbTfspy; vJk; NtWghLfs; ,Ue;jhy;> 
mjid ftdpg;gJ mtrpak;. gpd;du;> vjdhy; ,J ele;jpUf;Fk; vd;gijf; Fwpj;J fye;Jiuahlyhk;. NghJkhd rhaj;ij 
xU FO Nru;f;ftpy;iynad;why;> jz;zPupd; epwj;jpy; cs;s NtWghL fz;Zf;Fg; Gyg;glhJ. xt;nthU FOTk; 
mtu;fSf;nfd xU Njhuhaf; fzf;fpy; tbtq;fis cUthf;Fthu;fs;. vdpDk;> xU FOTf;Fs; cUthf;fg;gLk; 
xt;nthU tbtKk; xNu vilia nfhz;ljhf ,Ug;gij cWjpnra;Aq;fs;. 

nghUs;fs;
tz;zq;fs; Nru;f;fg;glhj 
n[yl;bd; J}s; (kspiff;filapy; 
fpilf;Fk; vjhtJ xU 
epWtdj;jpd; n[ybd; J}s;)> 
Foha; ePu; my;yJ vjhtJ FbePu;> 
‡gPdh‡g;jypd;  fiury; (1%)> 
g;sh];bf; Ftisfs; (ntt;NtW 
tbtq;fSf;fhd cUtr;Rfshf - 
rhf;Nyl; my;yJ Ff;fp 
cUtr;Rfis gad;gLj;jyhk;)> 
100 kp.yp nfhs;ssT nfhz;l 
fz;zhb gPf;fu;> Mokpy;yhj mfy 
nfhs;fyd; my;yJ fpz;zk;> 
mstPLk; cUis (100 kp.yp 
nfhs;ssT)> mLg;G (heater or 
stove)> Fiwthd fhuj;jd;ik 
nfhz;l nghUs;fs;: HCl fiury; 
(0.1 N) my;yJ fopg;giwia fOt 
gad;gLj;Jk; mkpyk; (10 klq;F 
jz;zPu; fye;jJ) my;yJ 
vYkpr;rk; rhW (xU Ftis 
jz;zPupy; ,uz;L vYkpr;rk; 
gor;rhW fye;jJ)> gl;lu; jhs; 
(butter paper)/xspGFk; g;sh];bf; 
jhs;.

xU gPf;fupy; 100 kp.yp jz;zPiu vLj;Jf;nfhz;L> nfhjpepiyia 
vl;Lk;tiuapy; R+lhf;Fq;fs;.
5-6 fpuhk; n[ybd; J}is Nru;j;jpLq;fs;. ed;whf fyg;gjw;fhf fpz;Lq;fs;. 
n[yl;bd; KOikahf fiuAk; tiuapy; fiuriy R+lhf;Fq;fs;. 
R+lhf;Ftij epWj;jptpl;L> Ie;jhW epkplq;fSf;F fiuriy 
jzpatpLq;fs;/MwtpLq;fs;. 
3-4 nrhl;Lfs; ‡gPdh‡g;jypid NrUq;fs;. 
1 kp.yp NaOH my;yJ Nrhg;G fiuriy Nru;j;jpLq;fs;.
ed;whf fye;J mOj;jkhd gpq;f; (nkd;rptg;G) epwj;ij ngWq;fs;. 
mstPl;L cUis xd;iw gad;gLj;jp> xt;nthU cUt mr;rpYk; 10 kp.yp 
n[yl;bd; fiuriy Cw;Wq;fs;. 
tPl;bYs;s nghUs;fis itj;Jk; ePq;fs; cUt mr;Rfis jahu; nra;ayhk;. 
vLj;Jf;fhl;lhf> fd rJu tbtj;jpYs;s n[y;iy ngw fhyp jPg;ngl;bia 
gad;gLj;jyhk;. 
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Exploring science and mathematics

x. #e 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.

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

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

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

Figure 2

Figure 3 Figure 4

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

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.

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

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).
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x. 

xi. 

xii.  

xiii. 

xiv. 

xv. 

xvi. 
xvii. 

fzpjk; kw;Wk; mwptpay; Njly;

glk; 4glk; 3

glk; 2

,uz;L ntt;NtW cUt mr;Rfspy; n[y;

cUt mr;RfspypUe;J vLj;jgpd;G n[y;

cUis
jl;L

cUis

jl;L

mkpyf;fiurypy; 5 epkplq;fs; 
%o;fr; nra;jgpd;G

cUt mr;Rfspd; msitg; nghWj;J> n[yl;bd; fiuriy mjpfkhfNth 
FiwthfNth Cw;wyhk;. 10 kp.yp jput n[ybDf;F gjpyhf xt;nthU cUt 
mr;rpYk; 15 kp.yp $l Cw;wyhk;. Mdhy;> midj;J cUt mr;RfspYk; mNj 
msT fiuriy Cw;Wq;fs;. 
n[yl;bd; nfl;bahtjw;F 30 epkplq;fs; fhj;jpUq;fs;. mJ nfl;bahFk; 
nraiy tpiuthf;f Fspu;gjNdw;wpapy; (refrigerator) itf;fyhk; (glk; 2-I 
ghUq;fs;).

tbtq;fis ftdkhf cUt mr;RfspypUe;J ntspNa vLj;J> gl;lu; 
Ngg;gu;/Rj;jkhd g;sh];bf; jhspy; itj;jpLq;fs; (glk; 3-I ghUq;fs;). 

cUthf;fg;gl;l tbtq;fspd; msTfis mstpLq;fs;. ,tw;iw ml;ltiz 
3-y; gjptpLq;fs;. 

Mokw;w Mdhy; mfykhd nfhs;fyidNah fz;zhb fpz;zj;ijNah vLj;Jf;nfhs;Sq;fs;. 
,jDs;> Fiwe;j mkpyj;jd;ikf; nfhz;l xU fiuriy Njitahd msT Cw;Wq;fs;.

Fiwe;j mkpyj;jd;ikf; nfhz;l fiurypy; midj;J n[yl;bd; tbtq;fisAk; nkJthf itj;jpLq;fs;. tbtq;fis 
xd;nwhd;whf fiurypy; itg;gjw;Fg; gjpyhf midj;ijAk; xNu Neuj;jpy; nkhj;jkhf itj;jpLq;fs;.

mkpyf; fiurypy; tbtq;fis itf;Fk;NghJ> me;j Neuj;ij FwpAq;fs;. 

tz;z n[yl;bd; tbtq;fis cw;WNehf;Fq;fs;. xt;nthU tbtKk; epwkw;W Nghf vLj;Jf;nfhs;Sk; Neuj;ijAk; 
Fwpj;jpLq;fs;. ml;ltiz 4-y; ePq;fs; ftdpj;jtw;iw Fwpj;jpLq;fs; (glk; 4-I ghUq;fs;). 
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Sr. No. Gelatin shape
Dimensions of shapes (diameter, 
height, length, breadth, etc.)

Surface area

1.

2.

3.

4.

Table 3

Sr. No. Gelatin shape
Time when the shape 
was placed in acid 
solution (min:sec)

Time when the shape 
became colourless 

(min:sec)

Time taken to become 
colourless(sec)

1.

2.

3.

4.

Table 4

Observations of activity performed
•   #e shape that took the maximum time to become colourless is:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

•   #e shape that took the minimum time to become colourless is:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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t.vz; n[yl;bdpd; tbtk; Gwg;gug;gsT

1.
2.
3.
4.

ml;ltiz 3

1.
2.
3.
4.

�

�

   epwkw;Wg; Nghf mjpf Neuj;ij vLj;Jf;nfhz;l tbtk;:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Nf.1. n[yl;bd; fiurypy; ‡gPdh‡g;jypDld; Vd; NaOH Nru;f;fg;gl;lJ?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

tbtq;fspd; msTfs; (tpl;lk;> 
cauk;> ePsk;> mfyk; Nghd;wit)

t.vz; n[yl;bdpd; tbtk;

ml;ltiz 4

mkpyf; fiurypy; tbtk; 
itf;fg;gl;l Neuk; 

(epkplk;:nehb)

tbtk; epwkw;Wg; Nghd 
Neuk; (epkplk;:nehb)

epwkw;Wg;Nghf 
vLj;Jf;nfhz;l 

Neuk; (nehb)

Nkw;nfhz;l nraypd; cw;WNehf;fy;fs;

epwkw;Wg; Nghf Fiwe;j Neuj;ij vLj;Jf;nfhz;l tbtk;:
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Exploring science and mathematics

Q2. Why did all the shapes turn colourless a&er immersing them in the acid solution?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Q3. Why did the di!erent shapes take di!erent time to become colourless?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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Nf.2. mkpyf; fiurypy; tbtq;fis %o;fr;nra;j NghJ Vd; mit midj;Jk; epwkw;Wg;Nghapd?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.3. epwkw;Wg;Nghf> ntt;NtW tbtq;fs; Vd; ntt;NtW Neuq;fis vLj;Jf;nfhz;ld?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.4. ,e;jg; gupNrhjidapy; n[yl;bdpd; gq;F vd;d?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.5. n[yl;bdpy; ‡gPdh‡g;jypid Nru;f;fhky; fpz;zj;jpYs;s fiurYld; Nru;j;jpUe;jhy; vd;dthfpapUf;Fk;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.6. mjpf fhuj;jd;ikf; nfhz;l xU fiurypy; ,e;j epwkw;w tbtq;fis itj;Njhnkd;why; vd;dthFk;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

fzpjk; kw;Wk; mwptpay; Njly;
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

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?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

As a&er previous task, the teacher may conduct a whole class discussion. 

In comparison with the previous case, following questions may come up:

i. Why is there a sharp boundary between coloured and discoloured gelatin, whereas in case of dough in water 
such boundary was not observed between coloured and colourless water regions?

#is can be attributed to slower rate of di!usion within solid and across solid-liquid interface as compared to di!usion 
in liquid. #us, in case of coloured doughs, as colour slowly di!uses out of solid, it spreads faster within the liquid. 
Hence such (faint) boundary zones can be observed in liquid during the initial phase (few minutes) only. With slower 
di!usion in case of gelatin blocks, the sharp boundary between coloured and colourless zones is visible for longer time.

ii. As in previous case, does phenolphthalein not di!use out in the solution?

We cannot negate the possibility. Most likely, phenolphthalein may also be coming out in the solution, but due to acidic 
nature of the solution it is not showing any colour. One can check presence of phenolpthalein in solution by taking out 
the solution and adding base to it till it become alkaline and check if pink colouration develops.

iii. It might be worth pointing out that discolouration of gelatin block is due to di!usion of acid and its simultaneous 
reactions with base (neutralizing it) and with phenolphthalein (making it colourless). #us, in comparison to 
task 2, the phenomena observed in task 3 also involves chemical reactions in addition to di!usion.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Nf.7. ,e;jr; nraypy; gad;gLj;jg;gl;lij jtpu;j;J vspjhff; fpilf;ff;$ba rhaq;fs;/pH epwq;fhl;bis cq;fshy; 
$wKbAkh? ,e;epwq;fhl;bfis gad;gLj;jpdhy; vd;d khw;wq;fs; epfOk; vd;W ePq;fs; vjpu;ghu;f;fpwPu;fs;?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Ke;ijar; nraiyg; Nghd;Nw> ,q;Fk; KO tFg;ig cs;slf;fpa xU fye;Jiuahliy Mrpupau; elj;jyhk;. 

Ke;ijar; nraYld; xg;gpLk;NghJ> gpd;tUk; Nfs;tpfs; voyhk;:

i. 

ii. 

iii. 

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

khT jz;zPupy; itf;fg;gl;lg;NghJ epwkpf;f kw;Wk; epwkw;w jz;zPu; gFjpfSf;fpilNa njs;sj;njspthd Xu; 
vy;iyf;Nfhl;il ehk; ghu;f;ftpy;iy. Mdhy;> epwkpf;f kw;Wk; epwkw;w n[yl;bDf;F ,ilNa ,t;thwhd Xu; 
vy;iyf;NfhL Vd; cs;sJ?

jputq;fspy; epfOk; tputiy xg;gpLk;NghJ> jpz;k nghUs;fs; kw;Wk; jpz;k-jput ,ilg;gug;gpd; CNlAk; tputypd; 
Ntfk; nkJthf ,Ug;gJ ,jw;fhd fhuzkhf ,Uf;fyhk;. Mjyhy;> tz;z khTfis nghWj;jtiu> jpz;kj;Jf;F 
ntspNa epwk; nkJthf guTk; NghJ jputj;Jf;Fs; Ntfkhf guTk;. ,jdhy; njhlf;fj;jpy; kl;Lk; (rpy epkplq;fSf;F) 
jputj;jpy; ,JNghd;w nky;ypa vy;iyf;NfhLfis fhzKbAk;. n[ybd; fl;bfspy; tputy; ,d;Dk; nkJthf 
epfo;tjhy;> epwkpf;f kw;Wk; epwkw;w gFjpfSf;fpilNa vy;iyf;NfhL ePz;l Neuj;jpw;F njupAk;. 

Ke;ijar; nraypy; epfo;e;jJNghy;> fiurypy; ‡gPdh‡g;jypd;  tputhjh?
,e;jr; rhj;jpaj;ij epuhfupf;fKbahJ. ngUk;ghYk;> ‡gPdh‡g;jypDk; fiurYf;Fs; guTk;. Mdhy;> fiurypd; 
mkpyj;jd;ikapdhy; mJ ve;j epwj;ijAk; ntspg;gLj;jhky; ,Uf;ff;$Lk;. fiurypy; ‡gPdh‡g;jypd; ,Uf;fpwjh 
vd;gij ehk; Nrhjidr; nra;J ghu;f;fKbAk;. ,jw;F> fiuriy ntspNa vLj;J> mJ fhuj;jd;ikia ngWk;tiuapy; 
fhuj;ijr; Nru;f;fyhk;. gpd;du;> gpq;f; epwk; cUthfpwjh vd;W ghUq;fs;. 

mkpyj;jpd; tputy; kw;Wk; xNu Neuj;jpy; fhuj;JlDk; (eLepiyahf;fk;) ‡gPdh‡g;jypDlDk; (epwkw;W 
Nghfitf;Fk;) n[yl;bd; fl;b Nkw;nfhs;Sk; tpidfshy; mJ epwkw;Wg;NghfpwJ vd;gij Rl;bf;fhl;LtJ 
gaDs;sjhf ,Uf;Fk;. Mjyhy;> nray; 2-ld; xg;gpLk;NghJ> nray; 3-y; tputYld; Ntjpapay; tpidfSk; 
cs;slq;fpAs;sJ njupfpwJ. 
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Task 4: Diffusion in living beings
Have you ever wondered how nutrients from our food enter the bloodstream? #e process is similar to what you observed 
in the above activities. However, in humans and other living beings, di!usion 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.

Figure 5  Small intestine showing villi with capillary networks

Q8. Can you think of more examples, of organs in the body, or in nature, where larger surface area a!ects di!usion? Here is 
one example:

a) Di!usion of oxygen from lungs into red blood cells.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _          

Other examples:

a) Transport of water from soil to plants through root hairs.

b) Flat and thin leaves of plants: Greater area available for CO2  di!usion.  
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nray; 4: capupdq;fspy; tputy;

Nf.8. mjpfkhd Gwg;gug;gsT tputiy ghjpg;gjw;fhd vLj;Jf;fhl;Lfshf clypYs;s cWg;Gfs; my;yJ ,aw;ifapy; 
fhzg;gLk; nghUs;fs; gpwtw;iw rpe;jpAq;fs;. ,Njh Xu; vLj;Jf;fhl;L: 

m) EiuaPuypypUe;J ,uj;jr; rptg;gZf;fSf;Fs; Mf;rp[dpd; tputy;.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _          

gpw vLj;Jf;fhl;Lfs;:

m) Ntu;j;J}tp (root hairs) topahf kz;zpypUe;J jhtuq;fSf;F ePu; ,lk;ngau;jy;. 

fzpjk; kw;Wk; mwptpay; Njly;

ek;Kila cztpYs;s Cl;lr;rj;Jfs; vt;thW ,uj;j Xl;lj;jpy; EiofpwJ vd;gij Fwpj;J Nahrpj;Js;sPu;fsh? NkYs;s 
nray;fspy; ePq;fs; cw;WNehf;fpatw;iw Nghd;w topKiwjhd; ,q;Fk; epfo;fpwJ. vdpDk;> kdpju;fspYk; gpw capupdq;fspYk; 
rt;Tfspd; CNl tputy; epfOk;. ,uz;L gFjpfSf;Fj; jLg;ghf ,Uf;Fk; my;yJ mtw;iw gpupf;Fk; nghUs; rt;T. Xu; 
CLUtj;jf;f rt;T ngUk;ghyhd nghUs;fs; jhz;b nry;tij mDkjpj;JtpLk;. Mdhy;> XusT-CLUtj;jf;f rt;T (semi-
permeable membrane) rpy Fwpg;gpl;l nghUs;fs; jhz;b nry;tij kl;LNk mDkjpf;Fk;. rpy nghUs;fs; nry;y KbahJ. nry; 
rt;Tfs; Nghd;w ngUk;ghyhd capupay; rt;Tfs; Nju;e;njLj;j nghUs;fis kl;LNk CLUtpr;nry;ytpLk;. 

Ez;Gio ,izak;

rpWFly; tpuy;fs;

rpWFly;
,uj;j ehsq;fs;

Ez;Gio ,izaq;fSila rpWFly; tpuy;fis (villi) rpj;jupf;Fk; rpWFly; glk;

M) jhtuq;fspd; jl;ilahd nkypjhd ,iyfs;: CO  tputYf;fhf mjpfkhd gug;gsT fpilf;Fk;. 2

rpWFly; vt;thW jftikj;Jf; nfhz;Ls;sJ?

glk; 5 
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Exploring science and mathematics

Expressions for surface area
Sr. No. Shape Shape diagram Expression for surface area

1 Sphere r

2 Cube

3 Brick (Cuboid)

4 Cylinder and "at disc h

r

5 Cone
r

h

Table 5
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Gwg;gug;gsTf;fhd R+j;jpuq;fs;

t. vz; tbtk; tbtj;jpd; glk; Gwg;gug;gsTf;fhd R+j;jpuk;

1 Nfhsk; r

2 fd rJuk;

3 nrq;fy; (fdnrt;tfk;)

4 cUis kw;Wk; 
jl;ilahd jfL

h

r

5 $k;G
r

h

8.10 tbtq;fspypUe;J epwr;rhaq;fs;

ml;ltiz 5

gf;fk; gf;fk;
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Exploring science and mathematics

Extended activities
When a biological cell such as an amoeba or a paramecium swims in water, the contents of the cell do not di!use in 
the water. Why is this? #is is because of the presence of the cell membrane. #e following activity can be performed 
to visualise how cell membrane forms a barrier to prevent di!usion of cytoplasmic contents.

Prepare two identical coloured shapes from the wheat "our. Coat one of the shapes with Vaseline.

Place both the shapes in beakers with water as before. Note the colour of water for each shape as before. Is any di!erence 
observed in the two beakers? If yes, how can one explain it?

Suggested readings
• Marek, E. A., Cowan, C. C., & Cavallo, A. M. L. (1994). Students’ misconceptions about di!usion: How can 

they be eliminated? #e American Biology Teacher, 56 (2), 74-77.
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Figure/Image Source
• Figure 5: meyersnet.info/wp-content/uploads/villi-in-small-intestine-biological-examples-of-di!usion.jpg
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njhlu;r;rpahd nray;fs;

Nkw;Nfhs;fs; kw;Wk; gupe;Jiuf;fg;gLk; E}y;fs;

� Marek, E. A., Cowan, C. C., & Cavallo, A. M. L. (1994). Students� misconceptions about di�usion: How can 
they be eliminated? �e American Biology Teacher, 56 (2), 74-77.

� tpuTjy;: https://www.biology-online.org/dictionary/Di�usion
� Di�usion BBC GCSE Bitesize http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa_pre_2011/cells/cells3.

shtml

glj;jpd; %yk;
� glk; 5: meyersnet.info/wp-content/uploads/villi-in-small-intestine-biological-examples-of-di�usion.jpg

fzpjk; kw;Wk; mwptpay; Njly;

mkpgh my;yJ ghuhkPrpak; Nghd;w capupay; nry;fs; jz;zPupy; ePe;Jk;NghJ ,r;nry;fspd; cs;Ns cs;sit 
jz;zPUf;Fs; tpuTtJ ,y;iy. Vd; ,t;thW elf;fpwJ? nry; rt;T ,Ug;gJjhd; ,jw;Ff; fhuzk;. 
irl;Nlhgpshrj;jpw;Fs; cs;sit tpuTtij jLg;gjw;F nry; rt;T vt;thW xU jLg;ig cUthf;FfpwJ vd;gij 
fhl;rpg;gLj;j gpd;tUk; nraiy nra;ayhk;.  
xNuNghd;w ,uz;L epwkpf;f tbtq;fis NfhJik khtpypUe;J cUthf;Fq;fs;. vjhtJ xU tbtj;jpd; Nky; 
thryPid G+Rq;fs;. Kd;diug;Nghd;Nw> jz;zPiuf; nfhz;l gPf;fu;fspy; ,uz;L tbtq;fisANk itj;jpLq;fs;. 
xt;nthU tbtj;jpd; epwj;ijAk; Fwpj;jpLq;fs;. ,uz;L gPf;fu;fspy; vjhtJ NtWghl;il ftdpj;jPu;fsh? Mk; 
vd;why;> ,ij vt;thW Gupe;Jnfhz;Bu;fs; vd;W tpsf;Fq;fs;.  

Fwpg;Gfs;
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