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Exploring science and mathematics

8.3. The journey from milk to curd

Overview
!is Learning Unit is designed to enable students to explore the process of 
curd formation from milk. !e tasks require students to come up with a 
method which could turn milk into curd in the least possible time. At the 
end of the task, students will understand the signi"cance of experimental 
controls, variables and more importantly, the role of observations in 
science. 

Unit-specific objectives
• To understand that the process of curd formation requires speci"c 

conditions

• To understand that very high and low temperatures are not 
favourable for curd formation, indicating the role of microbial 
action in the process

• To understand that alkaline conditions do not favour curd 
formation and that this fact is widely used in milk preservation

• To understand the method of experimental design, including the 
controls needed to draw reliable conclusions from an experiment

• To develop observation and recording skills

 Type of Learning Unit

Laboratory

Minimum time required

Task 1 and setting up task 2 
require 30 min. Task 2 requires 
"ve minutes of  observation 
at regular intervals of 30 to 
40 mins, for about "ve to six 
hours. It would be best to start 
at the beginning of the school 
day, and conduct observations 
till the end of school hours.  
Discussion of this task 
requires 30-45 min, and can 
be conducted on a subsequent 
day. 
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8.3 ghy; japuhf ciwjy;

ghy; japuhf ciwAk; topKiwia Muha khztu;fSf;F cjTk; tifapy; 
,e;jf; fw;wy; gpupT tbtikf;fg;gl;Ls;sJ. ,q;F nfhLf;fg;gl;Ls;s 
nray;ghLfspd; %yk;> Fiwe;jgl;r Neuj;jpy; ghiy japuhf ciwa 
itg;gjw;fhd topKiwAld; khztu;tfs; tuNtz;Lk;. ghlj;jpd; 
,Wjpapy;> Nrhjidfspy; fl;Lg;ghLfs;> khwpypfs; Mfpatw;wpd; 
Kf;fpaj;Jtk; Fwpj;Jk; mwptpaypy; cw;W Nehf;Fjypd; gq;F Nghd;wtw;iw 
khztu;fs; Gupe;Jnfhs;thu;fs;.

RUf;fk;

Fiwe;jgl;r Neuk;

nray; 1-I Kbj;jpl> kw;Wk; nray; 
2-w;Fj; jahu; nra;a nkhj;jkhf 30 
epkplq;fs; MFk;. nray; 2 epiwtila 
fpl;ljl;l Ie;J Kjy; MW kzpNeuk; 
Mfyhk;. ,jpy; 30 Kjy; 40 epkpl 
,ilntspapy;> Ie;ije;J epkplj;jpw;F 
cw;Wftdpj;jy; Njitg;gLk;. gs;sp 
njhlq ;Fk ;  Ntisa py ;  ,jid 
Muk;gpj;J> tFg;Gfs; KbAk; Neuk; 
tiuapy; nra;tJ rpwe;jjhf ,Uf;Fk;. 
gpd;du;> ,e;jr; nray;ghl;ilf; Fwpj;Jf; 
fye;Jiuahl 30 Kjy; 45 epkplq;fs; 
Njitg;gLk;. ,ij gpd;ndhU ehspy; 
$l nra;ayhk;.

fw;wy; gpuptpd; tif

ghlg;gpuptpd; ,yf;Ffs;
japu; cUthFk; topKiw rhj;jpakila Fwpg;gpl;l R+o;epiyfs; mtrpak; 
vd;gijg; Gupe;J nfhs;Sjy;.

kpf mjpfkhd kw;Wk; Fiwthd ntg;gepiyfs;> japu; cUthtjw;F 
VJthf ,Uf;fhJ vd;gijg; Gupe;J nfhs;Sjy;. ,t;topKiwapy; 
Ez;Zapupfspd; tpidfs; gq;Ftfpg;gijf; Fwpf;Fk; tpjkhf ,J 
,Uf;fpwJ.

japu; cUthFtjw;F fhuj;jd;ik VJthf ,Uf;fhJ vd;Wk; ,e;j 
cz;ikjhd; ghy; ghJfhg;gpw;F gutyhf gad;gLfpwJ  vd;Wk; 
Gupe;Jnfhs;Sjy;.

gupNrhjid tbtikj;jypd; Kiw kw;Wk; mjw;Fwpa fl;Lg;ghLfis 
Gupe;J nfhs;Sjy;. xU Nrhjidapd; %yk; ek;gfkhd KbTfis 
ngWtjw;F fl;Lg;ghLfs; mtrpakhFk;.

cw;WNehf;Fjy; kw;Wk; gjptpLjy; jpwd;fis Nkk;gLj;jpf; nfhs;Sjy;.

fzpjk; kw;Wk; mwptpay; Njly;
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Exploring science and mathematics

Links to curriculum
• Microorganisms: Friend and Foe (NCERT, Class 8) 

• Changes Around Us (NCERT, Class 6) 

• Acids and Bases (NCERT, Class 7) 

!e textbook for Class 8 mentions that a small amount of curd is to be added to warm milk so that curd is formed 
the next day. !is Learning Unit goes a little further to determine the optimum conditions of temperature, some 
physical processes like stirring, and how presence of some easily available chemicals/foods speed up, slow down, or 
even prevent the process of curd formation.

Introduction
Have you seen the process of curd formation at home? You might have also tried doing it yourself. Have you ever wondered 
why we always need to add that small amount of curd to milk so that milk turns into curd? Can the same process be done using 
lemon juice? You might also have seen spoiling of milk. How can one di#erentiate between spoiled milk and curd? How can 
milk be transported over long distances without getting spoiled?

In this Learning Unit, you will study curd formation from milk under di#erent conditions and try to understand the associated 
changes taking place in it. At the end of the unit, you should be able to come up with the best combination of conditions that 
might favour curd formation, and also convert milk into curd in very little time.

Before you begin with the main task, your teacher will conduct two small games for the class. 

The process of curd-making 
Curd formation is an age old process and has been commonly practiced in many parts of the world. We know that curd 
formation requires certain environmental and physical conditions. Presence of some chemicals may a#ect this process. 
Although these conditions may slightly vary from one place to another and may also depend on the user’s preference 
for a certain kind/taste of curd, there are some essential features of its formation process. In this unit, students go 
through the process (of curd formation) and "nd out the suitable conditions required for curd formation and what 
these conditions teach about the process. !is Learning Unit helps in understanding the process through the use of 
carefully designed and controlled experiments. 
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ghlj;jpl;lj;Jld; cs;s njhlu;Gfs;
Rw;wpl ntg;gepiyapy; ,Uf;Fk; ghYld; rpwpjsT japiu Nru;j;jhy; mJ mLj;j ehs; ciwAk;. 
,J 8-k; tFg;G ghlg;Gj;jfj;jpy; tptupf;fg;gl;bUf;fpwJ. ,jd; njhlu;r;rpahf> ,e;jf; fw;wy; gpuptpy;> 

japu; cUthf cfe;j ntg;gepiyfis jPu;khdpj;jy;; 
fyf;fy; Nghd;w rpy nray;fs;; kw;Wk;>  
vspjhff; fpilf;ff;$ba rpy ,urhad nghUl;fs;/czTfs; japu; cUthf;fj;jpd; Ntfj;ij 
vt;thW ghjpf;Fk; my;yJ mJ epfo;tijNa jLf;ff;$Lk; Nghd;wtw;iw ghu;f;fyhk;.

japu; ciwAk; topKiwia tPl;by; ghu;j;jpUf;fpwPu;fsh?  ePq;fNs $l mijr; nra;jpUf;fyhk;. japuhf khWtjw;F ghYld; 
rpwpjsT japiu Vd; Nru;f;f Ntz;Lk; vd;W Nahrpj;jpUf;fpwPu;fsh? vYkpr;ir rhiwf; nfhz;L ,e;j topKiwia epiwNtw;w 
KbAkh? ghy; nfl;LtpLtijAk; ghu;j;jpUg;gPu;fs;. nfl;Lg;Nghd ghiyAk;> japiuAk; vt;thW NtWgLj;jpf; $w KbAk;? 
ghohfhky; vt;thW ghiy ePz;l J}uq;fSf;F vLj;Jr; nry;y KbAk;?

,e;jf; fw;wy; gpuptpy; ntt;NtW R+o;epiyfspy; ghy; japuhf ciwtij fw;Wf; nfhs;tPu;fs;. NkYk;> ,t;topKiwf;F ,izahf 
epfOk; khw;wq;fisf; Fwpj;Jk; Gupe;J nfhs;s Kaw;rpf;fyhk;. ,g;gpuptpd; ,Wjpapy;> japu; ciwtjw;F cfe;j R+o;epiyfis 
fz;lwpa ePq;fs; jahuhf ,Ug;gPu;fs;. NkYk;> ghypy; ,Ue;J japiu kpff;Fiwe;j Neuj;jpy; cUthf;fyhk;.

Kf;fpa nray;fisj; njhlq;Fk; Kd;du;> Mrpupau; cq;fSf;nfd ,uz;L rpW tpisahl;Lfis elj;Jthu;.
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japu; ciwjy;> cyfj;jpd; gy;NtW gFjpfspy; nghJthf eilKiwapy; ,Ue;J tUk; goq;fhyj;J topKiwahFk;. 
Fwpg;gpl;l rpy Rw;Wg;Gw R+o;epiyfs; japu; ciwtjw;F VJthdJ vd;gij ehk; mwpNthk;. ,r;R+o;epiyfs; Xu; 
,lj;jpypUe;J kw;nwhd;wpw;F rpwpJ khWgl;L ,Uf;ff;$Lk;. NkYk;> xU egu; vjpu;ghu;f;Fk; tif/Ritia nghWj;Jk; 
,Uf;Fk;. vd;whYk;> ciwjy; topKiwf;nfd rpy mj;jpahtrpa mk;rq;fs; cs;sd. ,e;jf; fw;wy; gpuptpy;> 
,t;topKiwapy; khztu;fs; Nju;r;rp ngw;w gpd;du;> mjw;fhd cfe;j R+o;epiyfisf; fz;lwpa Ntz;Lk;. NkYk;> mij 
Fwpj;J ,e;epiyfs; fw;Wj; je;jtw;iwAk; gjptpl Ntz;Lk;. fl;Lg;ghLfis nfhz;L ftdkhf tbtikf;fg;gl;l 
gupNrhjidfspd; %yk;> ehk; Gupe;Jnfhs;tjw;F ,f;fw;wy; gpupT cjTk;.

Kd;Diu

japu; nra;Ak; nray;Kiw

8.3 ghy; japuhf ciwjy;



Exploring science and mathematics

It is important here that the students understand the di#erence between curd and spoiled milk, although both appear 
thick and both are the result of microbial action. !ey should be able to explain why one is "t for consumption and the 
other is not based on physical observations (including smell). If possible, the teacher may try bringing and showing to 
the students spoiled milk in addition to milk and curd, to help students di#erentiate between the three.

A look at the basics

• Fermented milk products, e.g., buttermilk (chhaas), curd (dahi), and cheese, are commonly used in India and 
are good sources of nutrients and healthy bacteria, and boost immunity.

• In these products, fermentation occurs due to lactic acid bacteria (LAB), which convert the lactose in milk 
to lactic acid. !us, for preparing these products, a small amount of ‘starting material’ or ‘starter culture’ (as 
microbiologists call it) is added. !is starting material acts as the source of lactic acid bacteria.

• ‘Lactic acid bacteria’ is the name of a group of bacteria. Lactobacillus, Lactococcus, Streptococcus are examples 
of this group.

• Products such as paneer are made by a direct-set method, which involves adding a small amount of an acid to 
milk instead of microbial fermentation. For preparing paneer from milk, a bacterial source is not required.

• Addition of an acid to milk will result in the coagulation or ‘clumping’ of milk proteins. !e resulting product 
is NOT the fermented ‘curd’ or ‘dahi’ we eat. In India, the term ‘curd’ is used for the fermented product 
which is obtained a!er the addition of a small amount of existing curd or buttermilk. 

• In the western countries, the word ‘yogurt’ is used for ‘curd’.

• !e word ‘curdle’ or ‘curdling’ refers to any form of coagulation of milk or milk proteins, and is commonly 
used to describe spoilage of milk. In this Learning Unit, we will be using the term ‘curd formation’ for the 
desirable fermentation of milk, which is used as food (dahi).

• Spoiled milk also appears thick, and is also a result of microbial action. However, it is an undesired and 
uncontrolled process, which occurs due to the microbes growing in milk. Whereas, when we add a small 
amount of curd to milk, we ensure that lactic acid bacteria multiply, produce acid, lower the pH, and do not 
allow other food-spoiling bacteria to grow.

• If we try to convert milk to curd without the addition of a source of lactic acid bacteria, the resulting thick or 
semi-solid milk is likely to be spoiled milk, rather than ‘set’ curd.
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japUf;Fk;> nfl;Lg;Nghd ghypw;Fk; cs;s NtWghl;il khztu;fs; mwptJ mtrpakhFk;. ,uz;LNk Ez;Zapupfspd; 
nrayhy; cUthfpwJ> mNjhL ghu;itf;Fk; nfl;bahf fhl;rpaspf;Fk;. cw;WNehf;Fjypd; %yk; (thrid cl;gl)> 
cz;gjw;F japu; kl;Lk; Vd; jFe;jJ vd;W mtu;fs; mwpe;jplNtz;Lk;. Kbe;jnjd;why;> japu; kw;Wk; ghYld; nfl;Lg; Nghd 
ghiyAk; khztu;fSf;F Mrpupau;fs; nfhz;L te;J fhz;gpf;fyhk;. ,J> ,k;%d;W nghUl;fSf;Fk; ,ilNaahd 
NtWghl;il mtu;fs; mwpe;Jnfhs;s cjTk;.

,g;NghJ rpy mbg;gilfisg; ghu;g;Nghk;

Gspg;Ngw;wg;gl;l ghy; nghUl;fshd Nkhu;> japu; kw;Wk; ghyhilf;fl;b> Nghd;wit ,e;jpahtpy; gutyhf 
gad;gLj;jg;gLfpwJ. NkYk;> ,it gaDs;s ghf;Bupah kw;Wk; Cl;lr;rj;Jfis nfhz;Ls;sjhy; vjpu;g;Grf;jpia 
mjpfupf;Fk;.

,g;nghUl;fspy;> yhf;bf; mkpy ghf;Bupahtpdhy; Gspg;Ngw;wk; eilngWfpwJ. ,e;jg; ghf;Bupah ghypYs;s yhf;Nlhir> 
yhf;bf; mkpykhf khw;wptpLfpwJ. Mjyhy;> ,g;nghUl;fisj; jahupf;f> 'Cf;fpg; nghUs;” my;yJ 'Cf;fp 
Ez;Zapupfs;” (vd Ez;Zapupayhsu;fshy; miof;fg;gLfpwJ) fl;lhakhd Kiwapy; Nru;f;fg;gLk;. ,e;j Cf;fpg; 
nghUs;jhd; yhf;bf; mkpyj;jpw;F %yg; nghUshf tpsq;FfpwJ.

'yhf;bf; mkpy ghf;Bupah” vd;gJ xU tif ghf;Bupah MFk;. yhf;l;Nlhghrpy]; (Lactobacillus)> yhf;l;Nlhfhf;f];> 
];l;nug;Nlhfhf;f]; Nghd;wit vLj;Jf;fhl;Lfs;.

gd;dPu; Nghd;w nghUl;fs; Neubahd Kiwapy; jahupf;fg;gLfpwJ. mjhtJ> Ez;Zapup Gspg;Ngw;wk; ,y;yhky; ghYld; 
rpwpjsT mkpyk; Nru;g;gjd; %ykhf ,J eilngWfpwJ. gd;dPu; jahupg;gjw;F> ghf;Bupah nfhz;l %yg;nghUs; 
mtrpakpy;iy.

ghYld;> Xu; mkpyk; Nru;g;gjd; tpisthf ghy; Gujq;fs; 'nfhj;jhFk;” my;yJ ciwAk;. ,jdhy; fpilf;Fk; nghUs; 
japu; ,y;iy. ek; ehl;by;> ghYld; rpwpjsT Nkhu; my;yJ japu; Nru;g;gjd; tpisthf Gspg;Ngwpa  nghUs; jhd; japu;.

Nkw;fj;jpa ehLfspy;> 'Nahf;`u;l;” (Yogurt) vd;w ngauhy; japu; miof;fg;gLfpwJ.

ghy; my;yJ ghy; Gujq;fs; ciwAk; tpjq;fis 'jpupjy;” vd;w nrhy; %ykhf Fwpg;gpLfpNwhk;.  ghy; nfl;Lg; NghtijAk; 
tpsf;fj; jhd; ,r;nrhy; gad;gLj;jg;gLfpwJ. ghiy tpUk;gj;jf;f Gspg;Ngw;wj;jpw;F cl;gLj;Jk; topKiwia 'japu; 
cUthf;fk;” vd;Wk;> cz;Zk; nghUis japu; vd;Wk; ,e;jf; fw;wy; gpuptpy; miof;fpNwhk;.  

nfl;Lg;Nghd ghYk; ghu;f;f nfl;bahf jhd; ,Uf;Fk;. NkYk;> ,JTk; Ez;Zapupfspd; nray;ghl;bd; tpisthy; 
MdJ. vdpDk;> tpUk;gj;jfhj kw;Wk; fl;Lf;Fs; ,y;yhj xU topKiw ,J. ghypy; Ez;Zapupfs; ngUFtjhy; 
,t;thW elf;fpwJ. kWGwj;jpy;> ghYld; rpwpjsT japiu Nru;j;Njhnkd;why;> yhf;bf; mkpy ghf;Bupah ngUFtJ 
cWjpnra;ag;gl;L mkpyk; cUthFk;. ,jdhy; pH msT FiwAk;> czitg; ghohf;Fk; gpw ghf;Bupahf;fSk; tsuhJ.

yhf;bf; mkpy ghf;Bupah nfhz;l %yg;nghUs;  japiu jahupf;f Kw;gLfpd;Nwhk; vd;W  VJkpy;yhky;
vz;zpf;nfhs;Nthk;. ,jdhy; cUthtJ> ngUk;ghYk; nfl;bahf my;yJ miuj;jpz;k (semi-solid) epiyapy; cs;s 
nfl;Lg;Nghd ghyhf ,Uf;Fk;. 'nfl;bj;” japuhf ,Uf;f tha;g;gpy;iy.

fzpjk; kw;Wk; mwptpay; Njly;
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Exploring science and mathematics

Tasks
!e "rst task consists of two small games to engage the students and to 
prepare them for the main task (task 2). Time required for both the games 
is ~5 min.

Preparing for Task 1
!e "rst game is called Racing the knowns. Take a drop each of milk and 
curd on a glass slide, and ask the students to "nd ways in which the two 
can be identi"ed. Anything opened in the lab should not be tasted by 
anyone, no matter how edible it is. !is task can be given on a glass slide, 
or on any other smooth surface.

If the students struggle to answer, the teacher may suggest the students 
to tilt the slide at a certain angle and observe the $ow. Note the distance 
the drop moves in unit time. !e $ow rate would be di#erent for the two 
substances.

Materials

For one setup: 200 mL fresh 
milk, 20 mL curd (prepared at 
home), sodium bicarbonate, 
lemon juice, dilute acid (HCl 
or vinegar), baker’s yeast, 
beakers, glass rod, glass slides, 
thermometer, gas burner or 
electric hot plate, refrigerator

!e second game is called Smudge It! and is also used 
to di#erentiate between milk and curd. Take a drop 
of each liquid on glass. Ask the students to smudge 
the drops by placing their fore"ngers on the drop and 
moving it 5 times in clock-wise direction. 

!e teacher can then ask if students know any other 
ways to di#erentiate. A possible answer could be the 
di#erence in smell, appearance, or consistency.

Figure T1 A typical outcome of the smudging 
experiment with milk (le!) and curd (right).
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ெசயல்கள்

Kjy; nraypd; NghJ ,uz;L rpW tpisahl;Lfspy; khztu;fis 
<LgLj;j Ntz;Lk;. ,jd;%yk; Kf;fpa nraypw;F (nray; 2) mtu;fisj; 
jahu; nra;ayhk;. ,uz;L tpisahl;LfisAk; elj;jpl fpl;lj;jl;l 5 
epkplq;fs; Njitg;gLk;.

nray; 1-w;Fj; jahu; nra;jy;
fz;zhbj; jfL xd;wpy; xU Jsp japu; kw;Wk; xU Jsp ghiy mUfUNf 
vLj;Jf; nfhs;sTk;. ,uz;ilAk; milahsk; fhZk; topfis 
fz;lwpAk;gb khztu;fsplk; $wTk;. cz;zj;jFe;jjhf ,Ue;jhYk; $l> 
Ma;tfj;jpy; jpwe;J ,Uf;ff;$ba vijAk; vtUk; Ritj;Jg; ghu;f;ff; 
$lhJ. xU fz;zhbj; jfL my;yJ vjhtJ xU nkypjhd Nkw;gug;gpy; 
,e;jr; nray;ghl;il nra;ayhk;.

khztu;fs; gjpyspg;gjw;F rpukg;gl;lhu;fnsd;why;> xU Fwpg;gpl;l 
Nfhzj;jpy; jfl;il rha;j;Jf; nfhz;L jputq;fspd; xl;lj;ij 
cw;WNehf;Fk;gb $wyhk;. xU myF Neuj;jpy;> Jsp XLk; J}uj;ij Fwpj;J 
itf;fTk;. ,uz;L jputq;fspd; ghAk; tPjk; ntt;Ntwhf ,Uf;Fk;.

,uz;lhtJ tpisahl ;bd ;  ngau ;  ! j putj ;ijg ;  gug ;G
,t;tpisahl;bd; %yKk;> ghypw;Fk; japUf;Fk; ,ilNa cs;s 
NtWghl;il mwpe;jplyhk;. jfl;by; ,U jputq;fspd; Jspfis 
vLj;Jf;nfhs;sTk;. Ml;fhl;b tpuiy Jspapd; Nky; itj;J Ie;J 
Kiw tyQ;Ropahf jltptpLk;gb khztu;fis Nfl;Lf; 
nfhs;sTk;.
gpd;du;> Mrpupau;fs; mtu;fsplk; ,U jputq;fis NtWgLj;j 
NtNwJk; topfs; ,Uf;fpd;wjh vd;W rpe ;jpf ;Fk ; gb 
$wNtz;Lk;. gjk; my;yJ Njhw;wk; my;yJ thrid> 
Mfpatw;wpy; VNjDk; Ntw;Wik ,Uf;ff;$Lk; vd;gJ 
mtu;fspd; gjpyhf ,Uf;ff;$Lk;.

nghUl;fs;
xt ;nthU gu pNrhjidf ;fhd 
mikg;G: fha;r;rpa ghy; 200 kp.yp> 
japu; 20 kp.yp (tPl;by; jahupf;fg;- 
gl;lJ)> Nrhbak; igfhu;gNdl;> 
v Y k p r ; i r r ;  r h W >  F i w e ; j 
mkpyj ;jd ;ik nfhz;l H C l 
my;yJ tpdpfu;> nuhl;bg; G+Q;ir 
fz;zhb fk;gp> gPf;fu;> fz;zhb 
jfL> ntg;gkhdp> mLg;G  my;yJ 
kpd; mLg;G> Fspu;rhjd ngl;b.

glk; T1 gug;Gjy; gupNrhjidapd; tpisT> 
ghy; (,lJ); japu; (tyJ)

8.3 ghy; japuhf ciwjy;



Exploring science and mathematics

Preparing for Task 2
!is is the main task where the students design an experiment to determine the set of conditions that speed up the 
process of curd formation. !ey will also look at how certain additives like lemon juice or baking soda a#ect curd 
formation.

Task 1: Two Games
1. Racing the Knowns: Place a drop each of milk and curd on a glass slide, slightly tilt the slide.  Find the ways in they 

can be di#erentiated. 

2. Smudge It: Place a drop of each liquid on glass. Smudge each drop with your fore"nger and answer the following 
questions:

• How does it spread - uniformly/evenly or disperses into clumps?

• Does the mass spread to the outer region of the smudged area or does it concentrate at the centre?

Preparing further for the task

a) In the games you played, how did you di#erentiate between milk and curd?

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

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

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

b) Have you seen the process of making curd at home? What are the steps involved? 

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

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

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

84

8_enPages_for_TamilBook.indd   428_enPages_for_TamilBook.indd   42 02/08/22   11:26 PM02/08/22   11:26 PM



1. 

2. 

� vt;thW gutpaJ - xd;WNghy;/rkjskhf my;yJ nfhj;Jnfhj;jhf gpupe;jjh?
� 

nraypw;F NkYk; jahuhFjy;
m) ,e;j ,U Ml;lq;fspy;> japiuAk; ghiyAk; vt;thW NtWgLj;jpdPu;fs;?

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

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

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

M) tPl;by;> japu; ciwa itf;Fk; topKiwia ftdpj;jpUf;fpwPu;fsh? vd;ndd;d gbfs; gpd;gw;wg;gLk;?

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

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

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

nray; 2-w;Fj; jahu; nra;jy;
,J jhd; Kf;fpa nray;ghlhFk;. ,jpy;> japu; cUthf;f topKiwia Ntfkhf;Fk; R+o;epiyfis jPu;khdpf;Fk; nghUl;L 
xU gupNrhjidia khztu;fs; tbtikf;f Ntz;Lk;. rikay; Nrhlh my;yJ vYkpr;irr; rhW Nghd;w rpy Fwpg;gpl;l 
$l;Lg; nghUs;fs;> japu; cUthtij vt;thW ghjpf;Fk; vd;gijf; Fwpj;J mtu;fs; mwpe;J nfhs;thu;fs;.

nray; 1: ,uz;L Ml;lq;fs;

ghAk; jputq;fs;: xU fz;zhbj; jfl;by; xU Jsp ghYk; xU Jsp japUk; vLj;Jf; nfhs;sTk;. jfl;il Nyrhf 
rha;f;fTk;. ,uz;L jputq;fisAk; NtWgLj;Jk; topfisf; fz;lwpaTk;.

jputj;ijg; gug;G: jfl;by; xU Jsp ghYk; xU Jsp japUk; vLj;Jf; nfhs;sTk;. jq;fspd; Ml;fhl;b tpuypdhy; xt;nthU 
JspiaAk; gug;gptplTk;. gpd;du;> fPNo nfhLf;fg;gl;l Nfs;tpfSf;FG; gjpyspf;fTk;:

gug;gg;;gl;l jputk; ntsp gFjpapy; gutpajh my;yJ ikaj;jpy; jpuz;ljh?

fzpjk; kw;Wk; mwptpay; Njly;
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Exploring science and mathematics

Discussion for preparing students for the task

!e teacher could begin with the question, “How is curd formed?” to understand what students already know about 
the process. 

Students may typically respond, “Add curd to warm milk.”

!e teacher can then ask additional questions which are to do with the temperature of milk: “What should be the 
temperature of the milk before adding curd?” 

– “Can you add curd to boiling milk?”

– “Will you expect curd to form if you add a little curd to cold milk?”

!e next round of questions could be - “What will happen if you don’t add curd to milk and keep it for more than a 
day? If it appears thick, will you call it curd?” and “Suppose you don’t have any curd, what will you add to the milk to 
form curd?

Possible student responses to the last question may be: “Adding lemon juice/ tamarind/ chilli with stalk/ dilute acid.”

A%er this, the students can be encouraged to design their own experiments. Typically, di#erent groups can look at 
parameters like e#ect of temperature, addition of lemon juice, vinegar, dilute HCl, baking soda, etc. An important 
aspect about designing an experiment is knowing how to formulate experimental controls.

Experimental controls
To introduce students to ‘experimental controls’, a discussion can be held around the following points.

What is a control?

In any scienti"c experiment, it is important to prove that the intervention (here, a small amount of curd) causes the 
desired e#ect, and that the e#ect may not be observed when the speci"c intervention is absent. A positive control is 
the setup with full intervention. In this case, a beaker with a small amount of curd is the positive control, which gives 
a ‘known outcome’. Similarly, a setup with no intervention is negative control. Here, a beaker with milk but no curd is 
negative control, as it will not turn into curd. !is also proves that the outcome of the experimental setup is a result of 
the intervention only.

!e teacher may want to ask, “Suppose you want to check if addition of lemon juice leads to curd formation, how will 
you design the experiment?”

Students may answer, “Add lemon juice to milk in a beaker and see.”
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� 
� 
� 

�

nray;fspy; <Lgl khztu;fisj; jahu; nra;tjw;fhd fye;Jiuahly;
'japu; vt;thW cUthfpwJ?” vd;w Nfs;tpAld; Mrpupau;fs; njhlq;fyhk;. ,jd; %yk;> ,t;topKiw gw;wp khztu;fSf;F 
Vw;fdNt vd;d njupe;jpUf;fpwJ vd;gijg; Gupe;J nfhs;syhk;.

'ntJntJg;ghd ghYld; japiur; Nru;f;fNtz;Lk;” vd;gJ nghJthd gjpyhf ,Uf;ff;$Lk;.
gpd;du; ghypd; ntg;gepiy Fwpj;j rpy Nfs;tpfis khztu;fsplk; Nfl;fyhk;:

japiu Nru;f;Fk;NghJ ghypd; ntg;gepiy vt;tsthf ,Uf;f Ntz;Lk;?
nfhjpf;Fk; ghypy; japiu Nru;f;fyhkh?
Fspu;e;j ghYld; rpwpjsT japiu Nru;j;jhy; japu; cUthFk; vd;W vjpu;ghu;f;f KbAkh?

mLj;jgbahf gpd;tUk; Nfs;tpfisAk; Nfl;fyhk;> japu; Nru;f;fg;glhky;> ghiy xU ehSf;F Nky; mg;gbNa itj;jpUe;jhy; 
vd;d elf;ff;$Lk;? nfl;bahf khwpapUe;jhy; mij japu; vd;W miog;gPu;fsh? kw;Wk; japu; ,y;iynad;why;> ghYld; 
vijr;Nru;j;J japiu cUthf;FtPu;fs;?
,Wjp Nfs;tpf;F  khztu; jug;G gjpy; gpd;tUk; xd;whf ,Uf;ff;$Lk;: vYkpr;irr; rhW/Gsp/fhk;Gld; kpsfha;/Fiwe;j 
mkpyj;jd;ik cila mkpyk;.
,jd; gpd;du;> gupNrhjidfis Rakhf tbtikf;Fk;gb khztu;fis Cf;Ftpf;fyhk;. ntg;gepiyapd; jhf;fk; kw;Wk; 
vYkpr;irr; rhW> tpdpfu;> Fiwe;j mkpyj;jd;ik nfhz;l HCl, rikay; Nrhlh Mfpatw;iw Nru;j;jy;> Nghd;w 
fhuzpfis ntt;NtW khztu; FOf;fs; Muhayhk;. Kiwahd gupNrhjid fl;Lg;ghl;L nghUl;fis vt;thW cUthf;f 
Ntz;Lk; vd;gij mwptJ gupNrhjidia tbtikg;gjpy; xU Kf;fpa mk;rkhFk;.

gupNrhjidf; fl;Lg;ghl;L nghUl;fs;
khztu;fsplk; gupNrhjid fl;Lg;ghl;L nghUl;fis mwpKfk; nra;a gpd;tUk; jfty;fis nfhz;L xU ciuahliy 
elj;jyhk;.
fl;Lg;ghl;L nghUs; vd;why; vd;d?
ve;j xU mwptpay; gupNrhjidapYk;> FWf;fPL (,q;F rpwpjsT japu;) xd;iw Nkw;nfhz;Nlhnkd;why; mJ tpUk;gj;jf;f 
tpisit Vw;gLj;jpaJ vd;gij ep&gpg;gJ Kf;fpakhFk;. NkYk;> me;jf; FWf;fPL ,y;iynad;why;> Fwpg;gpl;l me;j 
tpisTk; eilngwhky; Ngha;tpLtijAk; ep&gpf;f Ntz;Lk;. xU KO FWf;fPl;il nfhz;l mikg;Gjhd; Neu;kiw 
fl;Lg;ghl;L nghUs; vd;wiof;fg;gLk;. ,q;F> xU gPf;fupy; vLj;Jf; nfhs;sg;gl;l rpwpjsT japu;jhd; Neu;kiw fl;Lg;ghl;L 
nghUs;. ,jdhy;> 'njupe;j tpisit” ehk; ngWNthk;.  mNjrkaj;jpy;> ve;jnthU FWf;fPLk; ,y;yhky; ,Uf;Fk; 
mikg;gpd; ngau; vjpu;kiw fl;Lg;ghl;L nghUs; MFk;. ,q;F> japu; Nru;f;fg;glhky; gPf;fupy; itj;jpUf;fg;gLk; ghy;jhd; 
vjpu;kiw fl;Lg;ghl;L nghUs;. Vndd;why; mJ japuhf khwhJ. ,e;j FWf;fPl;bd; tpisthfjhd; xU gupNrhjid 
mikg;gpd; KbTk; cs;sJ vd;gij ,J ep&gpf;fpwJ.

“vYkpr;irr; rhiw Nru;j;jhy; japu; cUthFkh vd;gijr; Nrhjpf;f xU gupNrhjidia vt;thW tbtikg;gPu;fs;?” vd;W 
Mrpupau; Nfl;fyhk;.
khztu;fs; ,ij gjpyhf $wyhk;: gPf;fupy; cs;s ghypy; vYkpr;irr; rhiw Nru;j;Jg; ghu;f;fyhk;.

8.3 ghy; japuhf ciwjy;



Exploring science and mathematics

In such a situation, the teacher should probe further using the following questions: 

– So, if I add lemon juice to milk and I see milk turning clumpy, can I call it curd?

– How can I be sure whether it IS or IS NOT curd?- 

– Is one beaker with milk and lemon juice enough to lead to any conclusion? 

– "ink of taking another beaker with milk. What can you add to this beaker so that you can be sure whether the 
clumpy mass IS or IS NOT curd?

At this point, students may say that they can add curd. !e teacher may explain that the beaker to which curd has been 
added helps us to know what to expect and whether the product with lemon juice and milk is curd. !e beaker with 
curd and milk is our positive control.

Now, it is important for students to think what can be an appropriate ‘negative control’?

Ans- A beaker with just milk, no additions. So, we will be sure that this beaker will never lead to curd formation, as 
nothing was added.

We suggest allowing the students to choose their own variations in the experiment, including appropriate controls. 
!is will enable them to make their own experimental design or plan. A few suggested variations are mentioned in 
table 1. Teachers may "ll in the "rst row and encourage the students to "ll in the rest.

Typically, an experimental setup may be as follows:

Warm Milk + Curd
37 - 40°

Hot Milk + Curd
> 45°

Cold Milk + Curd
4 - 10°

Milk only

1 2 3 4

Figure T2 Experimental design for the e#ect of temperature on curd formation
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,e;jr; rkaj;jpy;> gpd;tUk; Nfs;tpfspd; %yk; NkYk; Muha Ntz;Lk;:
�  
� mJ japuh ,y;iyah vd;W vt;thW cWjpg;gLj;jpf; nfhs;tJ?
� ghiy nfhz;l xU gPf;fupy; vYkpr;irr; rhiw Nru;g;gjd; %yk; kl;Lk; ,J Fwpj;J KbTf;F te;Jtpl KbAkh?
� ,d;ndhU gPf;fupy; ghiy vLj;Jf; nfhs;sTk;. vij Nru;j;jhy;> nfl;bahf cs;s nghUs; japu; vd;gij 

cWjpahf $w KbAk;?

37 - 40° > 45° 4 - 10°

1 2 3 4

glk; T2 japu; cUthf;fj;jpy; ntg;gepiy Vw;gLj;Jk; jhf;fj;jpw;fhd gupNrhjid tbtikg;G 

Mf> vYkpr;irr; rhiw Nru;j;j gpd;G> ghy; nfl;bahf khWtij ghu;j;jhy;> mijj; japu; vd;W miof;fyhkh?

,q;F> ghYs;s xU gPf;fupy; japiu Nru;f;Fk; gb khztu;fsplk; $wyhk;. ehk; vd;d vjpu;ghu;f;fyhk; vd;gij mwpa ,J 
ekf;F cjtpahf ,Uf;Fk; vd;Wk;> vYkpr;irr; rhW Nru;j;jTld; ghypypUe;J ngw;wJ japuh vd;gijAk; mwpayhk; vd;Wk; 
Mrpupau; tpsf;fkspf;fyhk;. japu; Nru;f;fg;gl;l> ghiy nfhz;bUe;j gPf;fiu jhd; ek;Kila Neu;kiw fl;Lg;ghl;L nghUs; 
vd;W vLj;Jf;nfhs;s Ntz;Lk;.

,g;NghJ> vJ jFe;j vjpu;kiw fl;Lg;ghl;L nghUshf ,Uf;Fk; vd;gij khztu;fs; rpe;jpf;f Ntz;Lk;.

gjpy;. FWf;fPL $l;Lg;nghUs;fs; VJkpy;yhky;> ghiy kl;Lk; xU gPf;fupy; vLj;Jf; nfhs;s Ntz;Lk;. vg;nghUSk; 
Nru;f;fg;glhjjhy;> ,e;j gPf;fupy; japu; cUthf tha;g;gpy;iy vd;gJ ekf;F cWjpahfj; njupAk;.

khztu;fs; Rakhf rpe;jpj;J gupNrhjidapy; jq;fSf;Fj; Njhd;Wk; rpy khw;wq;fis (jFe;j fl;Lg;ghLfs; cl;gl) 
Nkw;nfhs;s gupe;Jiuf;fpNwhk;. ,jd; %yk;> Rakhd xU gupNrhjid tbtk; my;yJ jpl;lj;ij cUthf;fTk; mtu;fSf;F 
xU tha;g;G fpilf;Fk;. rpy gupe;Jiuf;fg;gLk; khw;wq;fs; ml;ltiz 1-,y; Fwpg;gplg;gl;Ls;sd. mjpYs;s Kjy; 
tupiria Mrpupau;fs; epug;gpa gpd;du;> gpd;tUtdtw;iw khztu;fs; epug;gpl Cf;Ftpf;f Ntz;Lk;.

#lhd ghy; + japu;ntJntJg;ghd ghy; + japu; Fspu;e;j ghy; + japu; ntWk; ghy; 
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Beaker 
No.

Volume 
of milk

Temperature 
of milk

Volume 
of curd 
added

Extra additions*
Incubation

temperature

Temperature conditions

1. 20 mL 37°C 2 mL _ Warm place

2. 20 mL about 80°C 2 mL _ ˝

3. 20 mL 37°C 2 mL _ 4°C/ fridge

Chemical conditions

4. 20 mL 37°C 2 mL _ Warm place

5. 20 mL 37°C 2 mL
Any one of: Baking soda, lemon juice, dilute 
acid, yeast

˝

6. 20 mL 37°C No curd ˝ ˝

7. 20 mL 37°C No curd - ˝

Physical conditions

8. 20 mL 37°C 2 mL Stir ˝

9. 20 mL 37°C 2 mL No stirring ˝

10. 20 mL 37°C 2 mL - ˝

* Extra additions could be any one of baking soda, lemon juice, vinegar or a few granules of yeast, or anything else if students wish to try. 

For 20 mL of milk, the following quantities are recommended: baking soda (0.4 g), lemon juice/dilute acid (1 mL), yeast (3-4 granules).

Table T1 Experimental design for task 2

It is essential to compare all these beakers with each other and with the controls to determine if the presence of the 
additive a#ected the process of curd formation.

!e students may be asked to "ll in the student worksheet (next page).
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gPf;fu; 
vz;.

ghypd; 
nfhs;ssT

ghypd; 
ntg;gepiy

Nru;f;fg;gl;l 
japupd; 

nfhs;ssT 
Nkyjpf $l;Lg;nghUl;fs;

milT 
ntg;gepiy

ntg;gepiyfs;

1. 20 kp.yp 37°C 2 kp.yp _ ntg;gkhd ,lj;jpy;

2. 20 kp.yp Vwj;jho 80°C 2 kp.yp _ �
3. 20 kp.yp 37°C 2 kp.yp _ 4° / 

Ntjp epiyikfs;

4. 20 kp.yp 37°C 2 kp.yp _

5. 20 kp.yp 37°C 2 kp.yp �

6. 20 kp.yp 37°C � �
7. 20 kp.yp 37°C - �

Rw;wpl epiyikfs;

8. 37°C �
9. 37°C �
10. 37°C - �

T1 

khztu; nraw;jhis (mLj;jg; gf;fk;) epug;Gk; gb khztu;fsplk; jw;NghJ $wyhk;.

nrhy;yg;Nghdhy;> xU gupNrhjid mikg;G vd;gJ fPNo nfhLf;fg;gl;lij Nghy; ,Uf;ff;$Lk;:

20 kp.yp

20 kp.yp

20 kp.yp

2 kp.yp

2 kp.yp

2 kp.yp

nry;rpa];/ gpupl;[py;

ntg;gkhd ,lj;jpy;
rikay; Nrhlh> vYkpr;irr; rhW> Fiwe;j 
mkpyj;jd;ikf; nfhz;l mkpyk;> <];l;

japu; ,y;iy

japu; ,y;iy

fyf;Fjy;

fyf;ff;$lhjJ

* rikay; Nrhlh> vYkpr;irr; rhW> tpdpfu; my;yJ rpy Jfs;fs; <];l;> Nghd;wtw;iw FWf;fPl;L $l;Lg;nghUs;fshf 
Nru;f;fyhk;. gpw nghUl;fisf; nfhz;Lk; khztu;fs; Kaw;rp nra;ayhk;. 20 kp.yp ghypw;F> gpd;tUk; msTfspy; 
nghUl;fs; Nru;f;fg;gLtJ gupe;Jiuf;fg;gLfpwJ: rikay; Nrhlh (0.4 fpuhk;)> vYkpr;irr; rhW/mkpyj;jd;ik Fiwe;j 
mkpyk; (1 kp.yp)> <];l; (3-4 Jfs;fs;).

$l;Lg;nghUis Nru;g;gjpdhy; japu; cUthf;f topKiwapy; jhf;fNkJk; ,Uf;fpwjh vd;gij jPu;khdpf;f> midj;J 
gPf;fu;fisAk; xd;NwhL xd;Wk; fl;Lg;ghl;L gPf;fu;fNshLk; xg;gpl;Lg;ghu;g;gJ mtrpakhFk;.

ml;ltiz     nray; 2f;fhd Nrhjid tbtikg;G

8.3 ghy; japuhf ciwjy;



Exploring science and mathematics

Beaker No.
Volume 
of milk

Temperature 
of milk

Volume of 
curd added

Extra additions
Incubation 
temperature

Table 1 Experimental setup

• Keep the tubes/beakers in a warm place and observe the tubes for any physical changes, every hour for up to six 
hours. 

• As soon as you observe any change in the milk samples, like thickening or clump formation, record the time, i.e., how 
many hours a%er adding curd did you see the change? !ese observations can be recorded in table 2. 

• Observe these samples further for changes in consistency. Use a litmus paper to monitor the changes in acidity or 
basicity. 

• Also, record any additional changes like change in smell, colour, or texture. 

Task 2: Will it form curd?
Now, design an experiment to determine how temperature, chemicals, and stirring might a#ect the process of curd formation. 
Note the details in table 1, and the time when these were set up. If you wish to check the presence of any other substance or 
the e#ects of any other processes on curd formation, you may do so.
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� 

� 

� 

� $Ljyhf> thrid> epwk;> my;yJ mikjd;ik (Texture) Nghd;wtw;wpy; cs;s khw;wq;fisg; gjptplTk;. 

nray; 2: japu; cUthFkh?
ntg;gepiy> FWf;fPL $l;Lg;nghUl;fs; kw;Wk; japu; ciwjy; topKiw> Mfpatw;iw fyf;Fjy; vt;thW ghjpf;Fk; vd;gij 
jPu;khdpf;f xU gupNrhjidia tbtikf;fTk;. nfhLf;fg;gl;l tptuq;fs; kw;Wk; mit mikf;fg;gl;l Neuj;ijAk; 
ml;ltiz 1-,y; Fwpj;Jf; nfhs;sTk;. ,ju fhuzpfspd;/$Wfspd; ,Ug;igNah gpw topKiwapdhy; japu; 
cUthFtjpy; cs;s jhf;fq;fisNah fz;lwpa tpUk;gpdPu;fnsd;why; nra;J ghu;f;fyhk;.

gPf;fu; 
vz;.

ghypd; 
nfhs;ssT

ghypd; 
ntg;gepiy

Nru;f;fg;gl;l 
japupd; nfhs;ssT 

Nkyjpf 
$l;Lg;nghUl;fs;

milT 
ntg;gepiy

Foha;fs;/gPf;fu;fis ntJntJg;ghd xU ,lj;jpy; itj;jplTk;. xU kzp Neuj;jpw;F xU Kiw> MW kzpNeuk; tiu> 
Foha;fspy; khw;wq;fs; VJk; Vw;gl;Ls;sjh vd;gijf; Fwpf;fTk;.

ghy; fl;bahtJ my;yJ nfhj;jhFjy;> Nghd;w khw;wq;fis fz;Bu;fnsd;why;> mJ epfo;e;j Neuj;ij Fwpj;jplTk;. 
mjhtJ> japu; Nru;j;J vt;tsT Neuj;jpw;F gpd;G khw;wj;ij ftdpj;jPu;fs;?

njhlu;e;J ,k;khjpupfspd; gjk; khWfpd;wjh vd;W cw;WNehf;fTk;. fhu kw;Wk; mkpyj; jd;ik khw;wq;fis ypl;k]; 
jhisf; nfhz;L fz;fhzpf;fTk;.

ml;ltiz1 Nrhjid mikg;G

fzpjk; kw;Wk; mwptpay; Njly;

93



Exploring science and mathematics

Sr. No. Condition
A!er how many hours do 
you see any changes?

What kind of changes do you see?

Table 2 Observation table

For ‘conditions’, student groups may write the various conditions they tested, e.g., milk at 10°C, 37°C, 60°C, etc., or 
mixture stirred/not stirred a%er addition of curd,  and so on.

When all observations have been recorded, allow the student groups to share their observations with the class. In this 
way, everyone knows about all the conditions tested. !e teacher could also make a master table on the board for this 
purpose.

Let’s discuss
Q1. What changes did you observe in the beakers for the conditions you tested? 

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

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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95

tupir
vz; epiyik vj;jid kzpNeuj;jpw;F gpd;G VNjh 

xU khw;wj;ij ftdpj;jPu;fs;? vt;tpj khw;wq;fs;?

ml;ltiz 2: cw;WNehf;fy; ml;ltiz

1. ePq;fs; Nrhjpj;j epiyikfspy;> gPf;fu;fspy; vt;tpj khw;wq;fis ftdpj;jPu;fs;?

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

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

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

'epiyik” vd;w fl;lj;ij nghWj;j tiu> khztu; FOf;fs; Nrhjpj;j gy;NtW epiyikfs; Fwpj;Jg; gjptplyhk;. 10° 
nry;rpa];> 37° nry;rpa]; kw;Wk; 60° nry;rpa];py; ghypd; epiyik> my;yJ japu; Nru;j;jg;gpd;G fyf;fg;gl;l/fyf;fg;glhj 
fyit> Nghd;wit.

cw;WNehf;fpa midj;ijAk; gjpT nra;J nfhz;l gpwF> tFg;gpy; mtw;iw gfpu;e;J nfhs;Sk;gb khztu;fsplk; $wTk;. 
,jd; %yk;> Nrhjpf;fg;gl;l midj;J epiyikfisAk; midtUk; mwpe;J nfhs;syhk;. ,ijr; nra;jpl> fUk;gyifapy; 
khjpup ml;ltiz xd;iw Mrpupau; tiuayhk;.

fye;Jiuahlyhk;

8.3 ghy; japuhf ciwjy;



Exploring science and mathematics

Q2. Which condition that you tested showed the fastest curd formation, and in how many hours?

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

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

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

Q3. Did you observe any change in the milk to which no curd was added? Do you think it will remain the same? Why?

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

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

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

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

Q4. Which conditions favoured curd formation?

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

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

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

Q5. Why do you think a small amount of curd is to be added? Can curd formation occur even without adding that small 
amount of curd?

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

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

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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2. ePq;fs; Nrhjpj;j ve;j epiyikapy; japu; Ntfkhf cUthfpaJ? vj;jid kzpNeuj;jpy; mJ epfo;e;jJ?

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

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

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

3. japu; Nru;f;fg;glhj ghypy; khw;wk; vijAk; fz;Bu;fsh? khwhky; ,Uf;Fk; vd;W fUJfpwPu;fsh? Vd;?

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

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

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

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

4. japu; cUthtjw;F ve;j epiyikfs; jFe;jjhf ,Ue;jd?

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

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

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

5. rpwpjsT japu; Nru;f;f Ntz;bAs;sJ Vd; vd;W vz;ZfpwPu;fs;? ,e;j rpwpjsT japiu Nru;f;fhky; ghy; japuhf ciwAk; 
   vd;W epidf;fpwPu;fsh?

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

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

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

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

fzpjk; kw;Wk; mwptpay; Njly;

97



Exploring science and mathematics

Q6. In which season, do you think, will curd formation happen the fastest?

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

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

Q7. Other than curd, which substances did you add to milk? Did it speed up or slow down the process of curd formation? 
Why?

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

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

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

Q8. Observe the beakers to which lemon juice or dilute acids were added. Did you see curd being formed in them? Describe 
what you see.

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

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

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

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

Q9. Did you observe the beakers in which a few granules of yeast were added? What can you infer from the experiment?

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

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

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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6. ve;jg; gUtj;jpy;> japu; Ntfkhf cUthFk; vd;W fUJfpwPu;fs;?

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

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

7. japiuj; jtpu Ntnwe;j nghUl;fis ghYld; Nru;j;jPu;fs;? ,jd; %yk; japu; ciwjypd; Ntfk; tpiue;jjh my;yJ
   Fiwe;jjh? Vd;?

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

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

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

8. vYkpr;irr; rhW my;yJ mkpyj;jd;ik Fiwe;j mkpyq;fis nfhz;l gPf;fu;fis cw;WNehf;Fq;fs;. ,tw;wpy; japu; 
   cUthfpAs;sjh? ePq;fs; fz;lij tptupf;fTk;.

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

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

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

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

9 <];l; Jfs;fs; rpy Nru;f;fg;gl;l gPf;fiu ftdpj;jPu;fsh? ,e;jg; gupNrhjidapypUe;J vd;d mwpe;jPu;fs;?

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

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

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

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

8.3 ghy; japuhf ciwjy;



Exploring science and mathematics

Q10. Did your group or any other group check if the process of stirring a#ects the curd formation? If yes, how did it a#ect?

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

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

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

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

Q11. In this experiment, we turned milk into curd. Can you turn curd into milk? Why or why not?

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

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

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

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

During the discussion of observations, the teacher should raise the following points in addition to the main inferences:

1. Each group must list as many learnings as they can they learnt from this exercise.

2. Why did we take a beaker with milk only, without any curd or additive? 

3. Did you compare any beaker with any other, while recording your observations? Why so?

Response of students from di"erent backgrounds: In warmer areas, students may be able to see curd formation 
happening faster compared to students in schools in cooler areas. Curd formation will also depend on the type of 
milk brought by the students (fresh milk, boiled milk, pasteurised milk, which students will bring as per availability). 
Students who are familiar with occupations such as farming/cattle-raising/dairy might be aware of certain concepts 
beforehand, and may want to contribute their answers to the class. Let them share their experiences and discuss these 
in light of the results obtained in this experiment.
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10. fyf;Fjypdhy;> japu; ciwtjpy; jhf;fk; cs;sjh vd;gij ePq;fs; my;yJ NtNwJk; khztu; FOf;fs; Muha;e;jhu;fsh? 
    Mk; vd;why;> vt;thW mJ ghjpj;jJ?
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

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

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

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

11. ,e;jg; gupNrhjidapy;> ghiy japuhf khw;wpNdhk;. japiu ghyhf khw;w KbAkh? fhuzq;fisf; $wTk;.

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

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

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

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

ePq;fs; cw;WNehf;fpatw;iw Fwpj;Jf; fye;JiuahLk; NghJ> Kf;fpa KbTfSld; gpd;tUtd gw;wpAk; Ngr Ntz;Lk;:

1. 

2. 
3. 

ntt;NtW gpz;dzpiaf; nfhz;l khztu;fspd; gjpy;fs;

,e;jg; ghlg;gpuptpd; %yk; ePq;fs; vij vij vy;yhk; fw;wPu;fNsh mij mij vy;yhk; gw;wp xt;nthU FOTk; 
gl;bayplNtz;Lk;. 
$l;Lg;nghUs; my;yJ japu; Nru;f;fhky;> xU gPf;fupy; ghy; kl;Lk; itj;jpUe;jJ Vd;? 
cw;W Nehf;fpatw;iw gjptpLk; NghJ> xU gPf;fiu kw;nwhd;Wld; xg;gpl;Lg; ghu;j;jPu;fs; my;yth? vjdhy; ,g;gb 
nra;jPu;fs;?

Fspuhd gFjpfspy; trpf;Fk; khztu;fSld; xg;gpLk; NghJ> ntg;gkhd gFjpfspy; trpf;Fk; khztu;fs; japu; Ntfkhf 
ciwtijf; fhz;ghu;fs;. NkYk;> khztu;fs; vLj;J tUk; ghypd; tif nghWj;Jk;> japu; cUthtJ khwyhk; (fha;r;rhj ghy;> 
fha;r;rpa ghy;> gh];lu; Kiwapy; gjg;gLj;jg;gl;l ghy;. ,jpy; vJ vspjhf fpilf;FNkh> mij khztu;fs; vLj;J tuyhk;). 
tptrhak;/fhy;eil tsu;j;jy;/ghy; gz;iz Nghd;w gzpfspy; gupr;rak; nfhz;l khztu;fs;> Kd;dNu rpy jfty;fis 
mwpe;jpUf;fyhk;. tFg;gpy; mtw;iw gfpu;e;J nfhz;L> ,g;gupNrhjidapy; fpilj;j KbTfspd; mbg;gilapy; fye;Jiuahl 
mDkjpAq;fs;.

fzpjk; kw;Wk; mwptpay; Njly;
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Possible extensions
If teachers and students are interested, they may try out more/additional experiments to understand the e#ect of the 
following on curd formation:

• milk from various sources (e.g., cow, bu#alo, sheep, goat, horse)

• processing of milk (e.g., pasteurised, fresh, boiled milk)

• additives such as health supplements, excess sugar (which usually acts as a preservative)
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https://timeso"ndia.indiatimes.com/life-style/health-"tness/diet/How-is-yogurt-di#erent-from-curd/
articleshow/46702468.cms 

• A milk curdling activity. Scienti"c American, Feb, 2017. \https://www.scienti"camerican.com/article/a-milk-
curdling-activity/
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njhlu;r;rpahd fw;wy; tha;g;Gfs;

� 
� 
� 

� Matthews, K. R., Kniel, K. E., & Montville, T. I. (2017). Lactic acid bacteria and their fermentation products. Food 
microbiology: An introduction (pp311-335). Washington, D.C.: ASM Press.

� ,e;jf; fw;wy; gpupT> rw;W khWgl;l tpjj;jpy;> xU fl;Liuahf> iwonder - Rediscovering school science  vd;w 
,jopy; (Mf];l; 2019) te;Js;sJ. ,e;j ,izg;gpy; mijf; fhzyhk;. 
- https://azimpremjiuniversity.edu.in/SitePages/pdf/Publications/
I-Wonder/Sub-PDFs/resources-iwonder-issue-3-Aug-2019/Article_7_A_milky_way_to_learn_biology.pdf

� How is yogurt di�erent from curd? Times of India. Feb.11, 2016. Accessed on Feb 24, 2020 from 
https://timeso�ndia.indiatimes.com/life-style/health-�tness/diet/How-is-yogurt-di�erent-from-curd/
articleshow/46702468.cms 

� A milk curdling activity. Scienti�c American, Feb, 2017. \https://www.scienti�camerican.com/article/a-milk-
curdling-activity/

� yhf;bf; mkpy ghf;Bupah (Lactic Acid Bacteria): http://www.encyclopedia.com/science/
encyclopediasalmanac-transcripts-and- maps/lactic-acid-bacteria 

khztu;fSf;Fk; Mrpupau;fSf;Fk; Mu;tKs;snjd;why;> fPNo nfhLf;fg;gl;Ls;s Gs;spfspdhy; japu; cUthFk; 
topKiwapy; Vw;gLk; jhf;fq;fis Gupe;Jnfhs;s NkYk;/$Ljy; gupNrhjidfis elj;jyhk;.

gy;NtW tifahd ghy; (v.f.> gRkhL> vUik khL> nrk;kwp ML> ML> Fjpiu)
ghiyg; gjg;gLj;JtJ (v.f.> gh];lu; Kiwapy; gjg;gLj;jg;gl;l ghy;> fha;r;rhj ghy;> fha;r;rpa ghy;)

mjpf msT ru;f;fiu (ngUk;ghYk; gjg;nghUshf cgNahfpf;fg;gLk;)> cly;ey cg nghUl;fs; (health 
supplements), Nghd;w $l;Lg;nghUs;fs;.

NkYk; thrpf;f

Nkw;Nfhs;fs;

8.3 ghy; japuhf ciwjy;
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