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fogm EnfiER 3 FamEm afys ' oW U
forhTer o T HTeTh o ®9 8 3W T | TR TR
& e GHTeH T w3 fage ot i &
JHTSH a1 ARt 377 wreler mferferfer smm & fog
STET T JeFTeHeRAT Y STEET Sl 9ifNd i %
foTT 3T o= ue TR fieht & S9T O e hiegd
F o foTu T i SAfSmm (T3 i
TR |

T {181 o e ik ST et e Heh T I
FISHTEg TANT T T T ws Sreifieht s
SUANT L §Y Hecaqul TR qREISHIS o e
AT UTGASHH o HETl AT & | Thel o ferenferat
I AT IR TR & AT Treantad 3 & fore
378 YT A T SeaTied HEAT ST STEYIH ¢ |

qRd TR o AT GHTEF O v &
ot Q&Y. SR o ST TSI JTeTeh STTEY 37
fRTEr aiwg (AR % e w e
fRrer fermT % feett = wedtar fomm & fop atager wre
o 3o @TE AT fof 29 SterzaR | 2 T6=w 2018 (.
TS 7o AT T SPerclt foae STager 7e |
JTAT &) SRl TSI SATTISHI FHTE — 2018 Hfa foham
ST EehaT & | §6 THTE H ST 6 &L T o Ueh &hdd
& HTEATHR 3T =0 HTed i & o aufl o1 g
® ¥ WHZIRA R faspfaa feenfacsn =
AT A U IS SR e foras JanT Hfed
& | A TR Shel/ ISR o §HI H SRRIAT H
13 o foru & T shretier (fifere) o forg st aerd R

T SHRIHH T 3egd fomfeiat O yamr wideor
Sl R o ToTu IedTe Iea= e @ Tored g fagm
3R wifora 3w Ifta 21 ok | 38 I R o T U
RIS g & Tk @ foh foremeff 31T Ter 31t T
TS sl THel 3T Hageiictar § rier & |

TS SATTarseh Y WHTE 2018 % foru feonfacn

St gt Sfiat &1 AT sATT W & Tt 3t
AT 2l I[E ST ! TATH ST G STqf aft 1
3T BT TR IME WIS 6 L o ToTg &€
TF T foRaT ST =R safore, Sifetes gfeenior
¥ IE wEwEY ¢ foh B 1 FS e Shrnett §
ST AT ST, T o 370 & H GUaTd Jarsiet
T JUASHAT o TR T STk I Tk &l S| g6t
G 1 IH H W §C TG SATHR FHE —
2018" BT o foTT "sret udteqor =t ek fawer & &0 &
TN fehaT TR 21 T BHI % H Y5 UASIeT bt
IUASHAT o TN T STTEhdl shl 7Tl el H TR
Bl Teha 2| T wei wrivre fver fersrm g farenfera
feemfadeit & STt o T 1 e F & fag 3
U A BITHT &7, pH 31 STt 6t &qof
AT Y IR A TE 7 |

il G fohT 1T S o TIOTTH T0Te B o
T T ATTCATS Uehdl fohT SITUT | 7L o ioms
15.0H.TH SR HohoH o TTq Ts90T hich |re
fopu ST |
AT SATIASHRR THTE — 2018 & TATAT &
fou e
T SRR FHTE — 2018 I o YAF SATeh
Y TH Thol H 29 SR H 2 Tea 2018 o G
srEnfora fopam ST R | Tafu, sremamor gftfufat
o, S8 for aftera, Siedi  whet fo @HTE 2018
T % o foreft 31 auTe 1 S W TR
(SEITAT ST THTE T &t SIT0) |
e
T</E YT & T T AT THTE HH o
T e st & U Thet 1 =d AT © e

Treafiyer 3 3= ATeAthe T A Fed | | IS
WS B Al 1-12 el et Thel I ST 8ok @ | Tt
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T T L {5 HIh I ST H T =TTy |
= TRl H eI O s el SEhTTerd
=1 | AT T T a1 we-TRTe Thel i = [T ST
| Ife ST T T Q1 I WU St ST ey fh
TS/ ST &5 o STeieh T SIToiehadl o Thell
1 TV | HEAT <A Bl Tl b1 =T
T A YT A foh Sl ST Tmior SRt
SR IfafAfReT = |

FS TSAT SR T mied &e § At 3
I HTEATHE Thel STCTT-3T0T & | Ut feorf o setren
T e Thet A T Seel AT TRl bl
T TR ST HehelT & | A TTal 81 al TS ATfsshme
HHTE 1 98 M1 Tehet SRS H H1H o Hohd @ | ToRI
et 5 e U0 E THq &= STt ot Tel o
2, TS HRSUSI 8 U Thel T =9 foRaT T
TehaT ® |

IERCIE L

STl 3T TREIT A ok FoTg FiTs T8 SRl o forg
Tz U ferelt it == wrearfen foramerd st it
TE HRS o/ TR ST ST § 39eied
Bt © | R, I8 g fodn S § R asees
I & TS SR THTE — 2018 % S B
ST ST IS0 ST o AU e SArarwaeh ol

e e

Thel H HEHA ARSH % [T Thol Teied 5gd
TECAYU 2 |

qHfes & . TR ATfahR AT THE |
IT & IhT GHTAT o AT SSARET, HiSTET,
whal o WE, e, SR aiems e wied
e shi WY STreedeh Bidl 8 | Hrifesh i 4
T A& % g el geedl it e et
1 TSIl Bl § | WTHeeh e Tl §wdl 8 STef
GirAfAd TEartt Well TR | R ol §hel s 6
T 7o Tt o SITCH ST 81 | ghier gt awi
I IThT I T FRIMR vee | 21 fordfid &
T ST | =1 gitara & ST =tey fo avit wftwfoa
IR ST IR ST & |

S & STTER ferenfofa &1 vrfiar’ : =t what
o it & gl et o |l foremefl wepet 6 wne
IO 7 T e T RISl # %l &
T ot oY wrer 9 ST SR | formedt worrer 7 gfere
HI TRV YlrenaTl & STaR o a1 ik &
T § TR T |

AL & fo1g SFT FH F1 Tferar - FrEsE i
YAl o oI ATevareh € foh SR st qeed 31

=1 Erlied % AT 9id Shet 2000 & SATefed T whd
21 I UsE/Ee i & § Sel Yedeh st o
T ATt 37 U Iod HIed(ieh Thel hl =a
foRaT &1, T TRt T 2000 & TG HT Fhall
B 39 32T o foTu Trea/aer smfdra & diusht & ded
AT T G T ITANT L Hohl ¢ |

STRTEHR TN

THHI .3 A (SCERT) 3R €3ed (DIETs) &
HehTd W AT hell Sl HHIE(Hh TERIAT §
Tk & | Thell o ASTieh e 3= e deeri o
TR ae i aitnferd 1 Hehd & SiTeh T TeTEeh
T TR FHTE-20 18 H ST oh GTed Feier
o ToTU Tepetl =T gHOT L Eoh € |

3R R o fou fsranfarfer o1 e=at o wver foram
ST, | 35 [oTT, [R1&TehT, Tahet o S, et semershi
arfe et fegnfdsr ford e 6 forenfafyr a1, vear
¥ forafea fore ST wekd © | fermfelt st stet o afteror
T TN L o ot fspnferfy wem <t SaeRdi 2 |

ST A o TR (3187eF1 1 4T - fRrersh feremfefait
ST A TR § AN ol id o T w8t &
& feenfadsr Jem™ i Tehd 2 | et =T ant
% for forenfafer srar wepa & | fretes fomnfifiat =0t
AIT o ILY, Ik ThR § TEIIT hid hl
farfer, STier WohR © 31Tohs SoRgl i, TINT o QR
S8 T LTl sRa-T =1ET T =T i &
TR ohl IR o T § STeeh R Hhd R |
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a3 3R @E I ST # dant SR
4ifdeh FTATEROT : TANTINAT HeTde o & S
% faticq et (difere) & vee arsifia e &
TSI o STeTRITetT oAt R s Eehd & Forerdt ST
T AT T L o T ey qmft e 9
ITH BT STTT 31 7T TEAT 3G~ A1 & | ShH Hid aredt
TSl 30 Yo & Hferd ohl ST Hehct & Forerer feremeff
T H Rl ek ST FHT T AT |

FIATEROT - JATINAT § AT bl T e i
o AR foRaT ST FhIIeHe, M AR F@s HE
FTaTeRor 1 | firerer fornfofat it e orar wehd ® fR
32 fafi iiehe T &1 |ehd & ST i ot off
Safig it ST Tehd! 2 fSred S ot feenfsh 7 =i
<, Feferm o otTer 1 2 3 Ferenfiat o Afosh weat o
TR resTe foham ST &k |

HHH & TR 7 STTEehdr - fanfeiet s wefw %
SIfer STk St o foTg, Tahet ol Thet T o i
Teh TIEET AT A11RT | IIET hl SHITST/ hUS U T
o e fram ST esRar 2|

T eAfashR Fw@ 2018
29.10.2018 § 02.11.2018
T T gEIOT

Tl S o GEOr o T 0 A ST H
IS TN TN I Tl ¢ |

THUASTHT o Haedl 3 ST GHer & Al
1 HTASH o ST T ST ShET ST 3T 372 ST
o Trshet 1 | e % fag sifaw for smba
feper ST

T T X Y] 1 G A1 T it &l
X TSl ol SATIh €9 ¥ ST L T & S foh
7ot & st o sifafen o= et & fornfai &
T, AT, G SeTle o AT | Fedsh Thet §
foRT 7T STeT TTeTOT SRIAT o ST H STHeRRT |1 AT
TH 7T T HecaT Ul Ued] & | 7% foreniea, Rrershi
I TRl hl HeGH FAATTT T 39k GRT Tt T
T HEa Ul & | et sy freferfiaa werr &
CIEIEIIS IKC i

1. foemeff sro vt =t sty fommieia & @
(ST Ueh © 313 TTHAT T Tehd & | TTT hY TS
SR § ffarfad sTdi ot e g =R
(i) afe dera & qr ST AT geei
(i) 3 I
(i) 3eH T EEn
(iv) o hfSTSat ohT STHAT AT TSt
(v) 3R STt Shl TUTErT o S H T ST

ITH T

2. formeff 9 wpe & freest & a1 Terg R
T HHA & S T F A FHER T §
TeRISTT 0 Hehd & | feenfoat & forw fife
HifEaT & STUHT ST TR SHT ST TedTe
T B SR 3o Arar fiar & foe w@qfy i
T AT |

3. OOt S TRATfCTeRT AT T=adT AT HIasT-h
Wy 3aTe & fou fSer o= fern &
T oft Tre R ST EewaT R |

4. Ter TR % 9N H TST % RIEH AR
T 5. 3T o 6T 370 ST HTSH | 32
T 3 foTe gema o o fore ot et s eeRar 2 |

e e srfeeprt off TEf =Ewn # @wd €

arfep feremeff 37 frereh scireh o +fiax 3=7 Thedl

foremferal it fR1afehi o @1 ST HAHS TS
|
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THHE AR & Y [Nl 1 A A
T (Google) BH 9T H Q‘Tﬁ?x’:‘l’l’(?ﬁ & G
Tkl | R | 36 T 1 U815 SR & SR e
forT U A foish & T foRam ST EehdT B (http://
bit.ly/2BXhIPk) Thell § ST & foh I8 7Tt i
6 "I FHRAHH hl FO T WS (TEA bl TS
TIETEE B T STANT Feh foTaT ST Hehall 2)| Thel
R TSI TSR |HIE — 2018 & Temed 6
TOTER 9= § Fdiel (afe ohig 2) sl shal ot aeeit
+ff T T 3 ETer St ST et 21

et T T i fm T

aft SfaTt T U T AT STt & ST BT 2 ST |t
et a1 fecdl ST T o foTe U Hecaqt Atfies
2l

STt % T T FA o g i el
AT BIFET &HaT, pH ST Sl 2l |uul earar shi
STSRATE ST 1 1S 21 3 TTRATSAT T SR ohleh STet
< &1 IR ok T BT Uo7 SR Hhd <

l

1. ST o THA Tehel SHTAT

T |1 SN G@ll i Al siqet of e ieh s1ee
T T 8| 38 1 SR A o ST § 91t 360
T T ST LAl
Ifg Tt 91 © IHT 81 af ST Wi O g8 &
e d T A A HI T_AT &S Q)
afe ST |G S qTATs)/ FH3AT AT & 1A
T BT a1 39 § 9 ek ot Fret & et
T

2. T <hY WITHIT &THaT

S T TR TUee R W@eee 59 8 ol 48
AT HeeqUl [ 8l gAR e Sfte |

STt 1 Ueh HEeaqul ST H9g € % fo7g 81 95
ST IS © 3 FoIT IwRE BT 21 I8 WIS % Wi
AT SHTAT § 3T IS (Scum) T&T s I8 e
ehfcwam IR ATHREH a0 & qeh BT 8l Tl
FierEm R FRRM & TR FAHe, FAES
3R Tethe A T JUTRKAT STt T 3R T 2
3T ST H HISH shT HIT T &4 Tl SHUSH hl FI
ST | €T IEA (ST QIdT & iR STTerh AT b
STETIRAT I & S I8 7S (Scum) 5 ST & 58
ST & &1 e ST EehalT 81 51 9L AT I § ha
ST SSTAT T shaedl, TH YT % UTgdl, SRl 3R
LT T 3R STd W AT ST ST 2| TE =il
+ft 37 ST )

TH T ST 82

STeT shi 31T AL 48 Teh{d =hl TOTTcHsh & &
o TTT 3T ST Uel ST SfeT o FHAT shl | &
T ST 2T &FHaT T ol T 2

EER B ACRIC]

STel WIS 2T STt H TRt fedn S @ dr st
3cq BT 2| | & HT s T RO | o I
T erEeifthicter 3R grggiwifaes v it suftufa
gt @ a1t RCOO Na " it suftufdl #er /a1 §
HIS ¥ T S shi 7T A T ST 21 ST 3l
Sl H | e ST @ @ aE Sutked shievrm
ST BT SraoT & der SfTRaT et § 3T
YBHS &I Bl ST € S AT BT & 37
STl 2l HaE W dT AT 8] I8A | i W
T =T ITTR 3T IR S T &7HT ST S L 3T 2
T T STfreh WIS T STTaTEhdT Bt 21 3aH
B ATt TrTafes stfufsrend e &

Ca(HCO,),(aq)+2Na’-stearate(aq)—Ca(stearate),(s)+2NaHCO,( aq)
Hloyemagem witan e Sfovmm e A enge
wrate (@) (I5HET) e

CaSO, (aq)+ 2Na‘-stearate (aq) —Ca(stearate), (s) + 2Na,SO,( aq)
(T5HeT)

~
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e[ et oh T Shl AT S sk &FHT AT T
HATYA ST ol AT S ht &7 § sht Srart fored
e oK Fifrm st Sufterd 72 g afe
T o STt ST ST ST ShT &THAT STEd STt 6 0 §
Al U ST STt 2l o1 H a1 STel HIHT ST Eehal
31 9% TFa ¢ foh qeag 3T arel SieT § ynee T
feas 3| <o STt sht FHARAT S o AT-ET I8 HA
61 TR off 51 STt & 3T ST S T &war A &
STt 81 I8 ST Heea (ol & o feetsie Far i %
|rer oft T d

T T - AT ATRT?
HG ST
ST T AT
T T ET
TR (50 mL)
GTEeT (15 mL)
A g
FaH TS
19 fetet (50 mL)
YT ToheT
“fifcreh qT oI aTe Ut

TH AT ohdl TE?

1. @S B THSl H el

2. 1 U AT % s o 3R g 50 mL T ared
EIEZR R
Tre: at BET WA % TF & AT & | uH
THS! T STANT | Teesie T IR 7 i

3. SffeRt H foTT TTC WIS o gohel i 20 mL ST
S H FIE A TS 6 HERAT ¥ H=WI TE

feameRt T TXE @ =it <l TR W A
TR

4. U YEAT T8 of 3 3HH IR qEHedl TG
FRIAWA, B, C, D A &G

4444944

T 1: W@l 1 GIgH 1 HIcT 5 & W@l T
H1GA ST R T T e

5. Tl 'A' G 'B' H 5-5 mL HEd S STl
TAT QAT C” SR ‘D’ H A9 % A o 5-5
mL STt G2 S foh gt ool § &
THEHT B, ATS THT A &1 T el sadt ol

6. Tcdsh TS H 1 mL qFw feRa T |e
et Tet (Rt 1)

7. TREAC A T ST 36k HE T ST @ 3
39 9 f&etd (o= 2)

e 2: g i foarr

8. UG e, @t MR (ot 2)1 e e
o1 Weg § IcaTlad HIT ol Fes i A (e 3)
ﬁtﬁwm-l T T

E = =

WS o
s i
& Zoesad

Ter 3: 3A1ga ST SR A1 et H S 19 % AT
4 1 AT %] G BT
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TEAUT ATfeTeRT-1

I + |1 T frgror TETAT

TG | I AT Rl FHerg

T U ST hi e Fremg

(cm) (cm)

(%h)

AT ST
" @)

(M

HHE ST

(¥

9. T 6 3R 7 H WEHE B!, ‘C’ IR D’ *
BRI
afors
HEATFAT © Tl TR, T BT HIHTT ST hl et
T ST STl H AT FOT 30— LT 8 AT 1| Al
HIHT STl H JcqTiad ST sht SelTg ST Sicl § A
2, T 39! HaeTel @ foh T T STt SATHA ST FofaT
g e 21 SR IEAA 3T BIaT & Al T S
I 2l

wmaﬁ’ramtﬁ%"
YA STt TR ST o A o [oTT HISH o |
1 T W T 3TN wé;a‘mé?
T W Tt 3 S oh 3uE 7 R
IS ol B AR L o foTT AT STe b
ST Y
IS ! STt H ST @ fHerm e &
fereTd forer@r o et 7
G o o foh Are 3ATga Sl §
T T &l
STt o Gl AT H TS o St 2l SH JE
feTd)
IS o A1 o ZhS! I FeFHT WHdeh ol
BT TN T ErRaICRIERC NI fopam
ST =) STTEvE B A g/ e &
ETIT |
& T foh STt o THAT AT GO0 o &
T reT-3terT T ST I foharm
S
Tl W@ T S IR 3R Tk G0
Tl @ feam)
FANT S BT A SHAT TS J1d
T f3TeTeh/aeTaeh At Sufkufa o i)

°
O.

] [

pH TRt fereem shY STraTdT STeraT AT T HTIe 2|
pH O & forer & 3ufterd gTegie 31T (HY) Y
T /AT T 2T & T 218 v =retar & {6 fqg e
e o gregie ST Y wigar fhat 21 298 K
T HTHT ST shi 3797 SeTE foreta sl pH 7 Bieft
1 3T TR 9 pH T 9T T o g @ifeies d=e
AT pH UK T ITANT foraT ST 81 |fclsh e
JTTHT-3TAT pH T 3THT T S1idT 2

ST st pH TSt &vm Beft ® =g 3aar siferen
AT BT Bl S T pH St aiferes @1t B, 7=
AT & ferek TR g 298 K W e e
T pH 7 Bt 31 T8 & GIdl & Sl hl pH 6.5 T 8.5
& s Bt 2

01 2 3 4 5 6 7 8 9 10 11 12 13 14

FH T hEAT 22

pH YT 3T ITANT itk ferfir=t el o STet o 9 ot
pH JTd ATl

3T ot fomm

il T 0-14 pH {51 o sf=l 3T - 3TTHT pH T
forgTe T ufiere 2ielt 81 $HeRT STANT pH 6 TUTTcHeh
T o [T, fofarT STl 21 3 pH W, BTfeh &eieh el
faars 34T 8, 31 3=9 pH W ¥g e i@ v 2
IS pH T IE &0 fa@s aar 2l
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FH T - ST =R u?
1Rt (100 mL) - SATETIRATIAT
i / AT o I - STTETIRATTHR

pH =T —-memeee T
pH YR RgeH - SATereaehdl o STER
ESEXELC

BH AT &l a2

Teh ST T ITANT ok A9 o ST ohl T
5a pH TR / Tfoish Feeh W ST |

A1: (i) 1 % T o foTg SecaTet foparm ST
ST ST JET THA & GIAT ST =1 fSrreht
pH T T 2

(ii) pH U9 g e / RIS T T@T BT
Bl

pH UTR T ST STei ¥ s & aret & i
T pH =1é T 4T 71T &1 & ik pH H1d
Eay

ATk UTE HIS{E 3T T o6 foIQ =0T | 3R
2 %I EreT)

T T 3T §2
TETUT ATFeTehT-2
S ST AT TR AAH
<h. ‘lﬂﬁ'pH
@ | ww | e | dw | wwwr | PO
ar
1.
2.
3.
4.
AT AT ST &2
T % ST T T L TS T A Al
TEeTOT o TTT To=e qEH oA ohT T oL |
T T3T187h o S § T3 STHT =R |

T % Sl o fTT AT foham ST STt
SO 3@ AT 6 Sl W T ST =R
fSTEeRT pH FTA TR |

4. ST <Y HYUT STRAT T TLreruT

I TN ToRIeRt heqT X1 3R X1 o foenfeiay &
foTw 21 =t e 1X 3 X o foremeff +ff =fs Scas
21 dl 39 TN hl oL Gehd 2

g

ST, 3TFA ohl TISTe i ot STet sht &t s /1T
1 Tk STet | 3Tt TG W &, fewaTa, war
|1 3R ST forEsi & STTdT =1 STehfdsh Siet ah

&Il q&T &Y H gelet SRl o A0l 2l Sufeerfd

SHITOT BIdiT © BTetifoh =e aftfRerferat § Weret &7 (OH-

) Y FARTET S TRt 2| STeh(cIoh SToT H STgehTal e &Il

1 THE T B 2| FHHT A ATarewT § CO2

et o g1 TR a1 H TR hiali-e @St o1

&7 ShTAT B geiet STl S &R o 1= Ao e

e, Tafetene, M= Taur, BiEhe, scatfe off v

T § UREerd & Hehd 2
FTIF STAT R T ST ! R

T STAT 81 el 3T AR 3T 1 AT Bl @

Fifeh:

1. IE TN TEH T © o a8 9id o7t fie
% g, S for o7t awt g fohaar daemsfiar
gl

2. IS hl 7g T o Foaq SFararor farfera 1
IYART foRT SATAT 21 STF&TT & foTw sTraves
[, Ca (OH), , 3T HIST&R, Na CO, T HTAT
I AT A % T ST i AR B AT
STEY BT 2

3. R O o gy freen ¥ e 1 feifa w
% foTT AT BT ST AT 2
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4. St & e d fomee Stefir sfraT & 6.0
T 9.0 pH I § To 7= 18 hd 8| ST
TEcEqUl BT & i IE S § B ATt pH
afterd=t 3 Sfa s T 1 L R

&I 1 YRUTE % FFAN CaCO,  mg/L &9
T wef3ta foram Sirar 2 wifer STRIshisT &TRdT shrslie
QST 3 &7 o SHIOT ST 2

TH T T 827

T e SUEIT H§ AW ot STt Shl AT T g
TR

EREAEAEEIC]

Hifeam, TIehRRm, hicerm a1 fiRem & FEe,
STERTEIE AT TEGIHEEE %k ®Y H UF AT ARi®
R AU Sl U o HROT Wbl STt
& 1 ST 2] ST 2T &I o STehetd o o, ST
o A 6 T [T HET A 3T (SR 0.1M
HCl) % 919 Wi A g 1 TN Hoh
SFFHTI FI ST 26T STTelt €1 37t fefg o ereh b1 41
EIRRUERIGICIRE GRS
NEIRIECACIRIERIY

(T) HIEHE o foa;

K,CO, +2HCl — 2KCl+H,0+CO,

Na,CO, +2HCl — 2NaCl+ H,0+ CO,

(&) STgeREie & o

Mg(HCO,), + 2HCl = MgC(Cl, + 2H,0+2CO,
Ca(HCO,), + 2HCI — CaCl, + 2H,0 +2CO,
NaHCO, + HCl = NaCl+H,0+CO,

GONESEEIESE AL

NaOH + HCl — NaCl+H,O
KOH + HCl — KC1+H,0

FH ST - ST SR u?

(h) SURIUT:

ﬁ%z(zsﬁaﬁaﬁa)
T FATE (100 fefietier)
EIERSIE
Fa
CIEERCIGIS]
iR (hTTeheT) FeATEeh (250 firefiefiet)-—-

CC)RIPEN
qifeaq FEie,
TIESIFANh T,
T e
AT S ik
ST ST AT

TH FY T T2

() QIfean &1aie & 0.1 U7 AH& faeaq
oAqTT
0.1 T Na CO, fasior 9 s s oY, Na CO,
(AT S| 106 TTH/ATT) & 10.6 UTH T ofieT §
o s =nfRw) gafae eifea swEHe #1100
mL T s o T Na CO, % 1.0600 T et
STegHgeh FATeah | T ST @ ST Sfet ol =Aad
AT | AT STt ) R 9re Siae 8 STEd S

fererert 100 farefiefie oo qaer s fear sar 2
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(@) TTHE GIETT HTaie & RIciTE 38 2132
Fh FESIFAING TS & 09T &7
TTHHIHIOT
(i) fSreRties Ug HC1 sl Figdr e 36%

(11.56 TH) It 8 399 T 1.0 M
Tigar &1 HCl s9H & Tt 36 8.6 mL
T ST ST TSR 1.0 L T ek L
| TFd HCI foretam st shid sl Haredt
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U Y2 § W ol ST I S We W
ST | S & TR q1adieh i A=

2| foee & @1 der |1 Sem 3|
o= =t 79 HCl foeaa gro 99 a6

qifeTerr-1 & e &9 I L STl e T 1 1 it o
(ii) T AT FEe &= & 10 mL e T[TSl! 7 B ST 70T aTfershT -3
1 ATTEEE e & A T e H rifireh 3T sifam argEt oot
SR el 3 W A ST e (if) 3 9 o T GETT T T F 5
13 & o 52 e Tl frer fera sfsrem ey
AT e B ST T A AT ufire
(i) oA # TR @ gC 99 aw MV, = LMV,
STATY hL ST T e FI T AT el a =15 a =2
TSl 7 & S S 1 SAfqw wgEAE St = HCl A e = |
arferent-1 & fehiE il qda, = CaCO_ T 3FFeAdl = 2
(iv) W ¥ FW I GETT q13dieh 0 HH 6 1% M, x 50 _ 2xM xV,
foq SrTa =6t ST " _ 2xM, xV,
T&TUT ATTCTaRT-3 3 >0
- ifeaw whrate faera st &a= T BT T o foreTa et STrras
.. (V) (mL) & CAUER (V) (mL)
rifires | eifaw
UTgATeR | UTgHdTh
RRHCRICRIED
TH ST & T

HCl &% WUl ¥ TR O
AfrsRaT:

Na,CO, + 2HCl — 2NaCl + H,0 + CO,
(2,=2) (a,=1)

HtA an

aMV = aMV
1 1 1 2 2 2
a1=1 ; a=2

a%Talecm?rw:l
aaTa2=Na2co3?m’°rW=2

2M,V.
M= S
(T) ST §TRAT T fA¢riRoT

(i) TR T T % Sl % 50 mL
TRt IHH WU NS ok i 2-3 52

(i) CaCO, =T HI 5e8HH= 100 g/ mol;
(i) 1 g=1000 mg;
(iii) - BTSAT =TT o6 STt shi HIEHAT X- CaCO_ T
HieR g9
T ol SIS = mg/L AT parts per million
(ppm);
STt o FHA ol e &R
=M, x 100 x 1000 mg/ L
=M, x 100000 ppm

T T Feehd frerTera 82

AT ST T el &
(orppm)%l

(iv)

mg/ L

T sk TTE 2018: femfes



&IUT ATfeART- 4

3hH. quia\zil =g e g HCI faferas w1 smaa== V4 mL
TR qTaATh
T a2
L. E{Qﬁﬁzaﬁtmwaﬁwﬁwﬁ et SR T 2018 3% e R
TeaTferd s of T8 398 T 2 . T
2. ErEET et S e e ) O ST A ST B o feeer
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eI & qiuTy <ht feqife

I T o & [X & X1 % Gl ST 2l STt o (o1 STl 3h1 ST shleh LI STt ohl FHE0T shaeAT
&1 ST o Tedsh | o (T, Feor o ofi JIehi o o ket o @il BT SR T8 GROMHT 2l Tohfar fopa
ST MR, | Thet o Gl BT R STH HeT b1 HTEd, S oh Hd o T 6 Tedsh GOHTet o fof 1o sht
ST =fee |
TSR SAT(T=RR HHTE-2018 o SR T 71T STe o TEI0 o STEA o TIOMHT T 3THd Yol Thel
Wﬁﬂ%’f@ﬁmﬂwtﬁlﬁ(Google form)ﬁl%la'(UT LGN ERIEACDINSIE IS
http:/ /bit.ly/2BXhIPk

T HIE O fEoT T o oG Ua S5t (gmail) T 3T €t 3T SATaRaehar gl 36 folg Wbt i T
EERSiiro) (gmail) SATSSY SATS ST Fohelt & W@@WW&T@@%@@@@Q‘?—W (gmail) KSIES)
T I T3hT ST Tkl & |

foferer ST T (Google) BTH ol SR SATITEHR THIE-2018 6 TR0 o =g ol o ¥fie’ ST et
BT weft TRt ST ST foRg T e <3 uE.u, T T S T2 ST U e, forsur 37 wre oy
ST |
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TS HIH W o o178 feran

T TiH WAT TEd ATA § | A BT A T U8 ThHet T A TTAT ST ATI9IH © |

1. T QT Wt o 9 319 s | e @ie Jehd @ 3 384 Ffetiad URL ford |
http:/ /bit.ly/2BXhIPk

2. ¥E foieh srment <=t fe@m g UST W o ST, STeT HAT9eh! 3T ST (Gmail) T SATEST fofaT 8rT |

Data Submission Form

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not rejaul.karit iet.nic.in? Switch account

* Required

Email address *

rishkar Saptah 2018
ber - 02 November 2018

Study Conducted By Schools
‘Testing of Water’

e Department of Education in Science and Mathematics
@ National Council of Educational Research and 24
Sri Aurobindo Marg, New Delhi 110016, India

i E
e

NEXT Rl Page 1of6

Never submit passwords through Google Forms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms
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3. & 39 NEXT’ W foreieh ST T ST UST GATTT | 6 UST 9T 37T HATG Thed oAl Tofartor 70 | &1 (*)
& fafeed T i W1 SAFER € | S0 319 ST S IR A2 a5 T |

School Details

Data Submission Form

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not rejaul.karim@ciet.nic.in? Switch account

* Required

State/Union Territory

Choose

Name of the District *

Block where School is located *

Locality of School (Urban/Semi-urban/Rural) *
QO Rural

(O Semi-urban

QO Urban

Name of School Principal/Head Master *

Name and designation of Teacher(s) involved in guiding the
experiments for the study

Name and designation of Laboratory Assistant(s) involved in
facilitating the experiments for the study

BACK NEXT — Page2of 6

Never submit passwords through Google Forms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms
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4. T HH T ‘BACK’ 52T ST ST i SScA-/HET i oh [oTT S8 ST Eehd & | ST 371 ST o foig
‘NEXT* W foreteh o | STl 56 W TorITiit ST SR S Sl &1 o S1ohe! ol 16 | | 37 1A
o 4T T o 0T W Hehdl € |

Data Submission Form

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not rejaul.karim@ciet.nic.in? Switch account

* Required

EXPERIMENT 1 - Foal g Ci ity of Water

How many students from class IX performed this experiment? *

How many students from class X performed this experiment? *

How many students from class XI performed this experiment? *

How many students from class XII performed this experiment? *

Besides distilled water, how many different water samples were
used for this experiment? *

1 2 3 4

(6] (@] (@] (6]

What are the different water samples used in this experiment?

water  water bottled  underground any
supply ~rain  spring S0V

bondnake et ware (uelVhandpump) Water  water  water  ZUT,
= el eI o] (@] & © © &
e @l e) (e O O O O O
He2 el (@) (9) O o O O O
R e @ © O o O O O

Height (in cm) of foam column in distilled water is *

Height (in cm) of foam column in water sample 1 is *

Height (in cm) of foam column in water sample 2 is

Height (in cm) of foam column in water sample 3 is

Height (in cm) of foam column in water sample 4 is

BACK NEXT — Page3of6

Never submit passwords through Google Forms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms
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5. “NEXT forier st oX T T3 ToTl STeT ATk G0 ST o Wiom s 2 |

B iJ' A | AT ]
- ; Data Submission Form

Thi Nam and phate AScCiated With your 0oogh RCoount will B recoroed whan o upicad fiss
e bt this foem. Bot rejeul karimiBciet nic.in® Gwilch sccount

red

EXPERIMENT 2 - Testing the pH of Water

How many students from class IX performed this experiment? *

How many students from class X performed this experiment? *

How many students from class X performed this experiment? *

How many students from class XII performed this experiment? *

Besides distilled water, how many different water samples were
used for this experiment? *

1 2 3 4

o o o o

What are the different water samples used in this experiment?
om  hem s USegond mech e sping T
pondiaks  ther  water OV WA wdlen o wdte

O o o © 0o O O

O o 00

IREER!

O o O © O O O
O o] O o O O O
O o O © O O O
pH of distilled water is *
pH of water sample 1is *
pH of water sample 2 is

pH of water sample 3 is

pH of water sample 4 is

BACK HEXT A Page dal 6
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6.

‘NEXT’qTﬁFIT%‘eF{%f 4 freafaRad qvs Gorm @t ARt Ft et o i ‘qﬁaﬁﬁl

NA

WO

Data Submission Form

Tha s s ks et it e hooghy semvamt il e ryemmdec oo yu upicad fies
avd submit this form. Hof rejaul larlm@cket nic.in? Swiich account

EXPERIMENT 3 - Testing Total Alkalinity of Water

How many students from class IX performed this experiment? *

How many students from class X performed this experiment? *

How many students from class X performed this experiment? *

How many students from class XII performed this experiment? *

Besides distilled water, how many different water samples were
used for this experiment? *

1 2 3 4

o o o O

What are the different water samples used in this experiment?
::::“ "::L‘“' m undeground supgly  main  sping BT

hie  fewr el wabs WaE Wb WA .

c 0 O ¢ o O O 0O

1417

 O©0 O O © O O O
o O O O O O O O
o O O O O O O O
Total alkalinity (im mg/L or ppm) of distilled water is *
Total alkalinity (in mg/L or ppm) of water sample 1 is *
Total alkalinity (in mg/L or ppm) of water sample 2 is

Total alkalinity (im mg/L or ppm) of water sample 3 is

Total alkalinity (in mg/L or ppm) of water sample 4 is

BACK MNEXT A Page 5ol &6
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7. SH NS T AT UL STShT HOTe-2018 SIS T o T LI T AT hL | 31T 370 Thed H

ST TS SAfersshr TedTe 2018 it et ot Tuare o |

5T

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not rejaul.kari iet.nic.in? Switch account

Share the experience of Rashtriya Avishkar Saptah 2018 in
School

Photographs of Rashtriya Avishkar Saptah 2018 in School

ADD FILE

BACK SUBMIT S  Page 6 of 6

Never submit passwords through Google Forms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms

8. 319 'SUBMIT' S W focieh T o a8 el fAferfiaa wawt st gt | foreer o e 8 fof
3ATTHT HIH HHCTT ok STHT &1 T 2 |

Data Submission Form

‘Your response has been recorded.

See previous responses

This content is neither created nor endorsed by Google. Report Abuse - Terms of Sefvice - Additional Terms
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I Ul SIS Hogel el ™, ST WA oh HEM TSgUf Ue shi Srellgal qoh g, h1 SH dAHeTg o
THPETH o B H T H 15 SFHZR, 1931 %1 AT T | 1. A S[elrg 2002 H WA o 1194 Tl o & H 4
T | &9, . QLS. G AT SiT W oh Ueh SATER Togaicrll § 8 Uk 9, o€ 1 sheled ¥ o “fordget 4
o ST ST o Tl % & § ¥ff S ST o | HEAHE e THE 8 B o 10T s | TIaT hl Serrar
& foTT Tmrem o=t o1 foraor a9 o STt e sraeensti § ot S8M 31u) uers STRY Tt qur Yid %
TG 3FATer S fHaTser dRTier S| 36 337 st I8 HEMAT @ foh Teh ST ford i s et srereh ot Wi
T2 fer o FehT 2

Tl T G I TR & AT SR S oh Trailferd shict BT It o forer & 7o |ot ot @t o)
. AT IS I SIS o HTEAH § Sea o g 3fd Icanfed o, TomTeet wiRa o Ikl &1 o 3R
ToRe{TehT ST FETHTC itk HE SHeToT oh FTT ST AT =Ted < | ST, AT STAT YT SLRIT o SITes[a SHRI
U f31eTeh o w0 A1 foram ST =Ted o | QS STsge et 27 [T 2015 ST HEAT shi TS TS TH fRerT
H Tk T T ek STEATT % T rallTerd o 18 & il 3ehT 8id =l T |

H14: http.//pibmumbai.gov.in/English/PDF/E2015 FR44.PDF
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GUIDELINES FOR RASHTRIYA AVISHKAR SAPTAH 2018

INTRODUCTION

Science, Technology and Innovation have
emerged as the major drivers of national
development globally. To make learning
of Science and Mathematics a joyful and
meaningful activity; to nurture a spirit of
inquiry and creativity; to bring focus on
innovation and use of technology,Ministry
of Human Resource Development (MHRD),
Government of India have set up Rashtriya
Avishkar Abhiyan (RAA).

At Secondary and Higher Secondary
Stages of school education, systematic
experimentation as a tool and working on
locally significant projects involving science
and technology are important parts of
curriculum. In order to encourage school
students for exploration and innovation, it
is extremely important to engage them in
experimentation.

Under PAB programme of MHRD,
Government of India, it is proposed by
Department of Education in Science and
Mathematics (DESM), National Council
of Educational Research and Training
(NCERT), New Delhi that the last week of
October, that is, October 29 to November
02, 2018 (October being the month of Dr
APJ Abdul Kalam’s birth anniversary) may
be declared as ‘Rashtriya Aavishkar Saptah
- 2018’. During this week, all students at
Secondary and Higher Secondary Stages,
from one school of each block across the
country, will uniformly carry out a study
involving experimentation as per the
Guidelines developed by NCERT. These
experiments may be conducted within the
periods allocated for laboratory work with
in the school time table.

The objective of this programme is to
generate enthusiasm and to encourage
experimentation/exploration among
school students at Secondary and Higher
Secondary Stages so that they become

motivated and engaged in Science and
Mathematics. Involvement of students in
understanding and sensitization of some
common issues and local problems may be
one of the ways to achieve this.

Water is essential to sustain life.
Adequate, safe and accessible supply of
water must be available to all. Every effort
should be made to achieve safe drinking-
water. Therefore, it is important from the
educational point of view to make students
aware of some testing procedures so that
they become vigilant about the quality of
water in their locality. Keeping this in view,
“Testing of Water” has been proposed as
a theme to observe “Rashtriya Aavishkar
Saptah 2018”. This may help in spreading
a wave of awareness about the quality
of water in our country. The procedures
for testing the samples of water on three
parameters, namely - Foaming Capacity,
Hydrogen Ion Concentration (pH) and Total
Alkalinity of Water, have been given in
‘Guidelines for Rashtriya Aavishkar Saptah
2018’, developed by DESM, NCERT.

Results of the study conducted by
schools will be collected online through
Google forms. The results of the study
will be compiled, analysed and shared by
DESM.

DaTEs FOR ConNDUCT OF RASHTRIYA
AvVIiSHKAR SaprtaH 2018

Rashtriya Avishkar Saptah 2018 is
scheduled to be conducted during October
29 to November 02, 2018 in one school
from each block of the country. However,
in exceptional circumstances, such as,
exams, holidays, during that period,
schools may decide to opt for another
suitable week (preferably succeeding week)
for the conduct of Rashtriya Avishkar
Saptah 2018.

Rashtriya Avishkar Saptah 2018: Guidelines
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SELECTION OF ScCHOOL
The state/UT goverment has to select
a school, which has classes for both
Secondary and  Higher  Secondary
levels, from each block for conducting
the ‘Rashtriya Avishkar Saptah 2018’
If possible, composite schools may be
selected. Some parameters have to be kept
in mind while selecting the school. The
selected school should have a functional
Science/Chemistry laboratory. It would
be desirable to select a co-educational
school. If not possible, then care should be
taken that within a state/UT almost equal
number of girls schools and boys schools
are being selected. While making selection
for the schools, an equal representation of
rural and urban schools may be ensured.

In some States/UTs, Secondary and
Higher Secondary Schools are separate. In
such cases, one secondary school and one
higher secondary school may be selected
from each block. If possible, twinning
of these two schools may be done for
Rashtriya Avishkar Saptah.

For special cases, such as some UTs,
where there are no blocks, one school may
be selected from each cluster/zone.

Funping

The items required for the suggested
procedures for testing the water are
available in a fully functional science/
chemistry laboratory of any higher
secondary school. However, it is suggested
that the state/UT may allocate Rs.2000/-
per school to buy some items needed for
the study ‘Testing of Water’ to be conducted
during Rashtriya Avishkar Saptah 2018.
In States/UTs, where one Secondary
School and one Higher Secondary School
has been selected from a block, Rs. 2000/ -
may be allocated to each school. For this
purpose, the States/UTs may utilize the
funds allocated to them under PAB.

AcADEMIC SUPPORT
The faculty members of SCERTs, and
DIETs may be involved for providing

academic support to the selected schools.
The science faculty member(s) of Higher
Education Institutes (HEIs) located close
to the schools may also be involved.Block
level administrator may visit the school
during Rashtriya Avishkar Saptah 2018 to
facilitate the conduct of experiment.

SCHOOL MANAGEMENT
School management is very important for
organising an event in the school.

Team work: Efficient conduct of study
during Rashtriya Aavishkar Saptah
requires the involvement of each and
everybody in the school including BRCs,
CRCs, school head, teachers, laboratory
assistants, laboratory attendents, etc.
In team work collaborative efforts are
provided by all members of the team for
a common goal. A team work is possible
when all involved people know their
own responsibilities to make the event
successful. Thus, responsibility for each
and every team member may be distributed
well in advance. It may be assured that
all persons involved know their own
responsibility.

Stage appropriate involvement of the
students in performing experiments: All
students of classes IX to XII of the selected
school will carry out the experiments within
the stipulated time periods assigned to them
in their timetable for performing practicals
in science/chemistry in the laboratory.
Student may perform experiments in the
group of three or more as per convenience
of space and infrastructure for performing
experiments.

Procedure for performing experiments
for study: Understanding the procedure
for performing the experiments and
importance of the chosen experiments is
one of the major factors for the efficient
conduct of the -event. For this,the
guidelines containing procedure may be
distributed to teachers, school heads,

22
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education administrators, etc, in advance.
Students may be provided the procedure
for conducting the experiments on testing
of water.

Role of teachers while performing
experiments: Teacher may provide
instructions/hand holding prior to the
students perform the experiments on the
selected theme in a scientific manner.
Teacher may provide the procedure for
performing experiments. She/he may
make the students aware about the
scientific method for performing study,
objectives of the study, how to gather the
data scientifically and what precautions
they may take while doing the experiments
or preparations before the experiments.

Physical Environment and setting of
Science and Chemistry Laboratory:
Laboratory assistant may setup laboratory,
under guidance of concerned teacher,
prior to the science practical period in
such a way that all the material required
for the experiments are available and
easily accessible in a simple and not
cluttered manner for the easy conduct of
the experiments. The working table may
be arranged in such a way that facilitate
flexible actions of the students in groups
without wasting of the time.

Atmosphere: Experiments should be
performed as normal routine of the
laboratory practice. For a positive, calm,
pleasant work atmosphere, teachers may
let the students know that they may get
various data and errors may also be
expected so that there will not be any fear,
anxiety or tension among the performing
students and inculcation of values among
the students will be encouraged.

Awareness about the event: To create
awareness about the event among the
students, the school should fix a poster
within the school premises. The poster may
be hand painted on paper/cloth having
following details:

Rashtriya Avishkar Saptah 2018
29.10.2018 t0 02.11.2018

Testing of Water

Name of the School
Block

District

State/UT

Schools may think of a catchy title in
their local language, in place of the title
"Testing of Water".

SMDC members and local community
people may also be made aware about the
event and may be invited on the last day
for sharing the findings of the study.

Sharing of findings at school level:
Schools may widely share findings on all
platforms, such as, with students of classes
other than IX-XII, parents, community, etc.
Sharing of information about the water-
testing experiment performed in each
school is an important aspect of the study.
This will make students, teachers, and
schools feel that the study they embark
on is an important one. Such information
may be shared through the following:

1. Students can share about their
experiences to other students
(class I to VIII during one of their
Science periods) in their school. The
information shared should focus on
the following:

(i) demonstration of
experiments (if possible)
(ii) about their experiences
(iii) what they learned
(iv) difficulties they faced
(v) what they found about the water
quality

the

2. Students can prepare a write-up
about the findings of the entire
school and get it published in some
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local newspapers. It will be a huge
encouragement for students to see
their work being published in a
print media and also bring a sense
of satisfaction for their parents.

3. The results may also be shared
with the municipality or other
bodies responsible for maintaining
sanitation, hygiene or public health,
etc.

4. Teachers may also be asked to
share their experiences to the
state functionaries and/or NCERT
about the study. They may also be
asked to provide suggestions for
improvement.

The District Education Officer may also
make such arrangements so that students
and teachers can share their experiences
with the students and teaches, respectively,
of other schools within the block.

Sharing of findings with NCERT:
The schools will share the findings with
NCERT by filling up the Google form
online. This form can be accessed on the
web link provided by NCERT (http://bit.
ly/2BXhIPk). Schools are requested to
upload a few photographs of the event
along with Google form (The photographs
may be taken using the smart mobile
phone available). Photographs of clippings
of news papers (if any) reporting the
conduct of Rashtriya Avishkar Saptah
2018 by the school may also be uploaded
with the Google form.

PROCEDURES FOR TESTING OF

WATER

A major part of all living organisms is made
up of water. It is a crucial compound for the
survival of all life forms. The procedures
for testing the samples of water on three
parameters namely; foaming capacity,pH
and the total alkalinity of water are given

below. Using these procedures the school
may test 2- 4 water samples.

°
O.

1r
1. CoLLEcTION OF WATER SAMPLE

Take a clean and dry glass bottle with a cork/
stopper. Rinse it with sample water 2- 3 times.
Now fill it with sample water and cork it.
e If water is collected from tap, first
run the tap for about 2 minutes
before collecting the sample water.

e If water has to be collected from a
water body like pond/well etc., the
collection must be done under
supervision of an elderly person.

)
0.

1[
2. Foaming Caracity oF WATER

Introduction

Water is a colourless, odourless and
tasteless liquid. It is a solvent of great
importance. One important use of water
in our daily life is for washing. Soft water
is suitable for washing purposes. It forms
lather/foam with soap without formation
of any insoluble scum. It is free from
soluble salts of calcium and magnesium.
The presence of calcium and magnesium
salts in the form of hydrogen carbonate,
chloride and sulphate makes water hard.
Hard water gives very little or no amount of
lather/foam with soap. It is very difficult to
wash clothes with hard water as it requires
more soap and leaves a messy scum that
cannot be washed out easily. Hard water
when boiled at home or in industries
leaves deposition of salts in the form of
scale in kettles, hot-water pipes, boilers
and radiators. It also makes the skin dry.

What we have to do?

Find the nature of water qualitatively as
hard or soft by comparing the foaming
capacity of soap in the samples of water
collected and in distilled water.

Science behind it!
Foam is produced when soap is shaken
with water. Foaming of a soap is due to the
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presence of hydrophilic and hydrophobic
portions in its molecule i.e., RCOO'Na".The
foaming capacity of soap gets reduced in
hard water. When soap is added to hard
water, it reacts with the calcium and
magnesium salts present in it and gets
precipitated in the form of scum, which is
insoluble in water. The scum reduces the
cleansing power and foaming capacity of
soap. As a result more soap is required.
Chemical reactions that take place are as
follows:

Ca(HCO,),(aq) + 2Na’ - stearate (aq)—> Ca(stearate),(S) + 2NaHCO,(aq)
Calcium Sodium stearate Calcium stearate Sodium
Hydrogencarbonate (Soap) (Scum) hydrogencarbonate

CaSO,(aq) + 2Na' —stearate(aq)—> Ca(stearate), (s) +2Na,SO,(aq)

(Scum)

Here the foaming capacity of sample water
will be compared with respect to distilled
water in which calcium and magnesium
salts are not present. If the foaming
capacity of sample water is nil or very little,
it is hard water. In such cases, formation
of scum may be observed. However, if
the foaming capacity of sample water is
significant but less than that of distilled
water, it is not as soft as distilled water.
In such cases scum formation may not be
seen. As the hardness of water increases,
scum formation increases and the foaming
capacity decreases. It is important to note
that the detergents give foam even with
hard water.

What do we need?
* Distilled water
e Sample water
e Bathing soap
e Beakers(50 mL)
e Test tubes(15 mL) -------------- Four

¢ Test tube stand ----------------- One
e Glass rod -------------mmmmmmm One
* Measuring cylinder (50mL)----- One
e Measuring scale ---------------- One

* Physical balance and weight box

How do we proceed?
1. Crush the soap in small pieces.
2. Weigh 1g of crushed soap
and put it in a 50 mL beaker.

Fig. 1:

Test tube

Note: All the students must use
only 1g crushed sample of same
soap. Do not take detergent.

Add 20 mL of distilled water in the
beaker containing the soap pieces.
Dissolve the soap pieces completely
in water by stirring the solution
with a glass rod. Our soap solution
is ready.

Take a test tube stand and place
four test tubes of same size in it
and label them as A, B, C and D.

—

A B c D

Test tubes containing soap solutions in
distilled water and sample water.

Add 5 mL of distilled water each in
test tubes ‘A’ and ‘B’ and 5 mL of
sample water each in test tube 'C'
and 'D'. Ensure that the level of
water is same in all the test tubes.

Pour 1 mL of the soap solution
prepared above ,in each of the test
tubes(Fig.1).

Take the test tube ‘A’ and shake it
ten times by placing thumb on its
mouth (Fig.2).

Movement of
\'t;\ the test tube

Soap solution

Fig. 2: Shaking of the test tube
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Fig. 3: Comparison of the foaming capacity of
soap in distilled water and sample water.

8. Measure the height of the foam
produced immediately with the help
of a measuring scale (Fig. 3) and
note it down in the Table-1.

9. Repeat steps 7 and 8 with the test
tubes 'B', ‘C’and 'D'.

e Ensure that soap  dissolves
completely in distilled water.

* The quantity of soap solution added
to all the samples of water must be
same.

¢ The mass of the soap samples must
be determined very carefully using a
physical balance. In case of any
need, take help from your facilitator/
teacher.

e Take care that separate test tubes
are used for testing different
samples of water

e Shake every tube for equal number
of times and in a similar manner.

* Measure the height of the foam
produced immediately after its
production.

Observation Table - 1

Mixture Test Height of the Foam Produced Average height of Foam
(Water+ Soap) | Tubes (cm) (cm)
A
Distilled water
B
C
Sample water
D

Findings

Infer from the observations whether in
distilled water the soap produces more
foam (lather) in comparison to sample
water. Ifthe height of the foam produced
in the sample water is less than the
distilled water, this means sample of
water is not as soft as distilled water.
If scum is produced, then it is a sample
of hard water.

What precautions to follow?

* Use same sample of soap solution
for distilled water and sample water.
Do not use detergent solution in
place of soap solution.

e Use distilled water for preparing the
soap solution

e Stir the mixture carefully while
dissolving soap in water so as to
avoid spilling of soap solution.

e Perform experiment in the presence
of a teacher/facilitator.

%
r
3. TesTING THE PH oF WATER

Introduction

pH is a measure of acidity or alkanity
of a solution. pH value indicates the
concentration of hydrogen ions (HY)
contained in the solution. At 298 K, pH
of pure water or any neutral aqueous
solution is 7. Generally universal indicator
or pH paper is used for finding the pH.
Universal indicator shows different colours
at different pH.

The lower the pH of solution, the more
acidic it is. The higher the pH of a solution,
the more alkaline or basic it is. At 298 K, a
neutral solution has pH equal to 7. Surface
water has pH range between 6.5 to 8.5.
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o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Acidic Neutral Basic
pH- Scale

What we have to do?
Find the pH of the samples of water from
different sources using pH paper.

Science behind it!

Universal indicator exhibits different
characteristic colours at different pH
between pH range 0-14. It is used for
determining the approximate value of pH.
At low pH, universal indicator appears red
and at high pH it appears blue. At neutral
pH, it appears green.

What do we need?
* Beakers (100mL)as perrequirement

* Glass/plastic droppers as per
requirement

* pH colour chart ------ one
* pH paper strips as per requirement
*  Water sample(s)

How do we proceed?

1. Put one drop of the sample of water
on the pH paper strip by using a
dropper.

Note:

(i) Dropper used for the sample
must first be washed with distilled
water then rinsed with the sample
water of which pH is to be found.

(i) pH paper should be kept on a
white tile/ paper

2. Observe and record pH by comparing
the color appearing on the pH paper
with the colour on the pH chart.

3. Repeat the steps 1 to 2 for other
samples you have.

What do we observe?
Observation Table-2

Water Sample Colour of
s pH Paper
N . soaked pH
o. Source | Colour | Odour | jn Sample
Water
1.
2.
3.
4.
Precautions

* Never taste sample water.

* Use clean test tubes for testing

e Carry out the experiment
presence of teacher

* Rinse the dropper with the sample
water to be tested

in the

4 .TESTING TOTAL ALKALINITY OF

WATER

This experiment is specifically for students
of classes XI and XII. However, students
of classes IX and X can also perform this
experiment, if interested.

Introduction
Alkalinity is a measurement of ability of
water to neutralize acids. Acidity in natural
water generally comes from rain or snow,
through soil sources and from industrial
discharges. Alkalinity of natural waters
is primarily due to the presence of basic
salts; although strong bases (i.e. OH) may
also contribute in extreme environments.
Hydrogen carbonates represent the major
form of alkalinity in natural waters; its
source being the dissolution of CO, from
the atmosphere and the weathering of
carbonate minerals in rocks and soil.
Other salts of weak acids and bases, such
as borates, silicates, ammonium salts,
phosphates etc. may be present in small
amounts.

Highly acidic and alkaline waters are
considered unpalatable.

Knowledge of alkalinity of water may
be important because:
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1. It provides information about how
sensitive a water body will be to acid
inputs such as acid rain.

2. Hard waters are frequently softened
by precipitation methods. In order
to calculate the lime (Ca(OH),) and
soda ash (Na,CO,) requirements for
precipitation, the alkalinity of the
water must be known.

3. Knowledge of alkalinity is important

to control corrosion in piping
systems made from iron.
4. Systems of living organisms,

especially aquatic life, function best
in a pH range 6.0 to 9.0. Alkalinity
is important because it provides
buffer actions against rapid pH
changes.
Alkalinity, by convention, is reported
as mg/L of CaCO, since most alkalinity
is derived from the weathering of
carbonate minerals.

What we have to do?
Find out the alkalinity of water that we use

Science behind it!

Natural water may become alkaline due
to the presence of one or more of soluble
salts of sodium, potassium, calcium or
magnesium in the form of carbonates,
bicarbonates or hydroxides. For estimation
of alkalinity of water, a known volume of the
water sample is titrated against standard
acid (like 0.1M HCI) solution using methyl
orange indicator. At the end point colour of
the indicator changes from yellow to pink.

Chemical Reactions Involved:
(a) For carbonates:

K,CO, +2HCl — 2KCl+H,0+CO,
Na,CO, +2HCI — 2NaCl+H,0 +CO,

(b) For bicarbonates:
Mg(HCO,), + 2HCI — MgCl, +2H,0 +2CO,

Ca(HCO,), + 2HCIl — CaCl, + 2H,0+2CO,
NaHCO, + HCI = NaCl+H,0 + CO,

() For hydroxides:
NaOH + HCI — NaCl+H,0
KOH +HCl — KCI+H,0

What do we need?

(a) Apparatus:

* Burette --------cmmmmmceeeeeeeeee (One)
* Pipette (25 mL)----------------- (One)
* Volumetric flask (100 mL) ---- (One)
* Watch glass ------------------——- (One)
* Funnel ------------——emm - (One)
* Wash bottle ------------------——- (One)
* Conical flask (250 mL) ------- (One)
* Burette stand.------------------ (One)

(b) Chemicals:
* Sodium carbonate
* Hydrochloric acid
* Distilled water
e Solution of methyl orange indicator
*  Water samples

How do we proceed?

(a) Preparation of 0.1 M standard
solution of sodium carbonate
To prepare 0.1 M Na,CO,solution,
10.6 g of Na,CO, (molar mass106 g/
mol) should be dissolved in one liter of
the solution. Therefore, to prepare 100
mL of 0.1 M Na,CO, solution 1.0600g
of sodium carbonate is first taken
in volumetric flask and dissolved in
minimum quantity of water .Then
the solution is diluted to exactly 100
mL by adding distilled water through
wash bottle.

(b) Standardization of hydrochloric
acid solution by titrating it against
standard sodium carbonate

(i) Concentration of laboratory reagent
grade conc. HCl is about 36%
(11.56M). To make it about 0.1 M,
dilute about 8.6 mL of it to 1.0 L
with distilled water. Now fill up the
burette with this HCI solution with
the help of funnel and mount it on
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the burette stand. Record the initial
burette reading in the observation
Table-3.

Carefully pipette out 10 mL of
standard sodium carbonate solution
and transfer to a clean conical flask.
Add two to three drops of methyl
orange indicator. The solution will
turn yellow in colour.

(iii) Titrate the solution with constant

(i)

Acid Base
alMl Vl = a2 M2 V2
a =1 ; a,=2

where a, = basicity of HCI = 1
and a, = acidity of Na,CO, = 2

M

1 Vl

Observation Table - 3

Burette Readings

Volume of Acid

Volume of Sodium Carbonate

S. No. (Vz)/mL

Initial

solution used

Final (V,)/mL

Concordant reading

Chemical

swirling till colour of the solution
changes from yellow to light pink.
Record the final burette reading in
the observation Table- 3.

Repeat the titration to get at least
three concordant readings.

(iv)

reaction involved in the

standardization of HCI:

Na,CO,+ 2HCl — 2NaCl+H,0+CO,
1 mole 2 mole

(c) Determination of total alkalinity

(i) Take 50 mL of water sample into
conical flask with the help of
pipette. Add 2-3 drops of methyl
orange indicator. The solution will
turn yellow in colour. Titrate with
the standard HCI solution till the
colour of solution changes from
yellow to light pink. Record the
initial and final burette readings

(@=2) (a,=1) in Table- 4 given below
Observation Table - 4
Burette Readings
Volume of Water Sample (V,)/ & Vol.ume of HCI
S. No. 3 i . Solution Consumed
mL Initial Final
(V4)/ mL
50

Concordant reading
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(i) Repeat the titration to get at least
three concordant readings.

Standard Acid
aSM1 \Y .

Water sample
a,M,V, =

where a, = basicity of HCl = 1
and a, = acidity of CaCO, = 2

Here a, = 1l;a,=2
IxM,x50= 2xM xV,
M, - 2xM, XV,
We know 50

(i) Molar mass of CaCO, = 100 g/ mol;
(i) 1 g= 1000 mg;

(iii) Strength = Molarity of sample water
x Molar mass of CaCO,

3. For dilution of acid, acid should be
added slowly in small lots to water
with shaking .Water should never
be added to the acid for preparing
solution.

4. Lower meniscus should be observed
while noting the reading of solution.

S. Preparation of solutions and dilution
of acid should be carried out in the
presence of a teacher/facilitator.

6. If pipette is not available, burette
may be used.

What do we conclude from the above
activities?

On the basis of the results of the above
activities, for which of the following purpose
are the samples of water collected by you
are suitable. (Mark V or X) in Table - 5.

Table - 5

Purpose

Sample 1

Sample 2 Sample 3 Sample 4

Drinking

Cooking

Washing of clothes

Washing of utensils

Mopping

Gardening

N ||k IN =

Any other (please specify)

=M, x 100 g/L
(iv) Units of strength = g/L
(v) parts per million (ppm) or mg/L

The total alkalinity of water sample

= M, x 100 x 1000 mg/ L of CaCO,

= M, x 100000 ppm

What do we conclude?
The total alkalinity of water sample is

mg/ L (or ppm).
What precautions to follow?

1. Rinse the burette and pipette and
conical flask with the solutions
which are to be taken in them

2. Hydrochloric acid and sodium
carbonate are highly corrosive, so
these should be handled carefully.

EXTENDED LEARNING

During Rashtriya Avishkar Saptah
2018, schools may organise discussion,
interaction and/or lecture by expert(s) in
the area of water quality testing for wider
awareness of all students, teachers and
even local community.

In addition to the suggested experiments
the schools may explore and include some
more parameters of water testing with the
help of faculty members of nearby Higher
Education Institutions (HEIs). Even, a
few group of students may undertake
investigatory projects on quality of water of
different sources available in their locality.
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REPORTING THE RESULTS OF STUDY

All students of classes IX to XII of the selected school have to carry out the study ‘Testing
of Water’ using different sources of water. The results obtained by all the students of the
school, for three parameters of testing, for each source of water, should be collated. The
average of the values obtained by all the students of the school should be calculated for
each parameter of testing for each source of water.

The average of the results of the study ‘Testing of Water’ conducted during Rashtriya
Avishkar Saptah 2018,are to be reported by each school by filling up the details in the
Google form on the following link:

http:/ /bit.ly/2BXhIPk

A gmail id is required for filling up the details on the Google Form. For this a new
Gmail id may be created for the school or an existing Gmail of the school or Gmail of any
teacher may be used.

The duly filled Google form has to be submitted within fifteen days after the conduct
of Rashtriya Avishkar Saptah 2018. The results submitted by all schools will be collated,
analysed and shared by DESM, NCERT.
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PROCEDURE FOR FILLING GOOGLE ForM

Filling up Google Form is very easy. You need to have a Gmail account for filling

this Google form.
1.

2.

Once you have a working Google id (Gmail), you can open any browser and copy/
type the following URL into browser:

http:/ /bit.ly/2BXhIPk

It will take you to the following page where you need to enter the Gmail id to
roceed:

Data Submission Form

The name and photo associated with your Geogle account will be recorded when you upload files
and submit this form. Not rejaul.karim@ciet.nic.in? Switch account

* Required

Email address *

vishkar Saptah 2018
ber - 02 November 2018

Study Conducted By Schools
‘Testing of Water’

Ty Department of Education in Sci and Mathematics
National Council of Educational Research and
» Sti Aurobindo Marg, New Delhi 110016, India

NEXT - Page 10f 6

Never submit passwords through Google Ferms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms
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3. Once you click on ‘NEXT’, following page opens up. On this page, you will fill up
the details of your school. Fields marked with * are mandatory and you wouldn’t
be able to proceed to the next page if mandatory fields are left blank.

- e Y 3

I i~ ?ﬂ /' = .

)
The name and photo associated with your Google account will be recorded when you upload files

I Data Submission Form
and submit this form. Not rejaul.karim@ciet.nic.in? Switch account

* Required

School Details

State/Union Territory

Choose

Name of the District *

Your answe

Block where School is located *

Your answe

Name of School *

Your answe!

U-DISE Code of School *

Your answe!

Address of School

Your answe!

Pin code

Your answe!

Locality of School (Urban/Semi-urban/Rural) *
O Rural

() Semi-urban

(O Urban

Name of School Principal/Head Master *

Your answe

Name and designation of Teacher(s) involved in guiding the
experiments for the study

Your answe!

Name and designation of Laboratory Assistant(s) involved in
facilitating the experiments for the study

Your answe

BACK NEXT a— Page 2 of 6

Never submit passwords threugh Google Ferms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms
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4. Anytime you can go back to change/correct data by clicking on ‘BACK’ button.
Otherwise click on ‘NEXT’ to proceed. On next page fill up the average of results
obtained by the students in the experiment ‘Foaming Capacity of Water’ for different
samples of water. You can fill up results for upto four samples of water

7N &

i,;}\;‘ N

Data Submission Form

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not rejaul.karim @ciet.nic.in? Switch account

* Required

EXPERIMENT 1 - Foaming Cap of Water

How many students from class IX performed this experiment? *

How many students from class X performed this experiment? *

How many students from class XI performed this experiment? *

How many students from class XlI performed this experiment? *

Besides distilled water, how many different water samples were
used for this experiment? *

1 2 3 4

(@] (@] (@] (@]

What are the different water samples used in this experiment?

water water bottled  underground " _ N any
from  from  mineral water supply  rain - SPring  gypor
pond/lake river  water (well/handpump) WAter =~ water water o o
I
e O O O (@] o O O O
™ O O O (@] o O O O
g™ O O O (@] o O O O
@™ O O O (@] o O O O
@ 3 I
Height (in cm) of foam column in distilled water is *
Height (in cm) of foam column in water sample 1 is *
Height (in cm) of foam column in water sample 2 is
Height (in cm) of foam column in water sample 3 is
Height (in cm) of foam column in water sample 4 is
BACK NEXT L} Page3ofé6

Never submit passwards through Google Forms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms
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S.  When you click on NEXT, following page opens up where you have to fill up results
for the second experiment.

V ‘ij' \ T IRN o e

Data Submission Form

The name and phote associated with yeur Googhe account will be rocerded whon you upicad fies
wred gbrmit this foem. Mot rejaul karim@ciet mee.in T Srdich BLCouUnt

* Resguired

EXPERIMENT 2 - Testing the pH of Water

How many students from class I1X performed this experiment? *
How many students from class X performed this experiment? *

How many students from class X1 performed this experiment? *
How many students fram class X1l performed this experiment? *

Besides distilled water, how many different water samples were
used for this experiment? *

1 2 3 4

O o] O O

Wwhat are the different water samples used in this experiment?
T T wdewond wah wn  wea 7
pondiake fheo water e e e et Soach

O O o O O O

o0 0 0©

T O
a0 o O o O O O
0 0O @ o O O O
g O o O o O O O
pH of distilled water is *
pH of water sample 1is *
pH of water sample 2 is

pH of water sample 3 is

pH of water sample 4 is

BACK NEXT L] Page dal &
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6. On clicking NEXT, following page opens up where you have to fill up results for the
third experiment.

B \J il' A | RAMR CJ pa
.- Data Submission Form

The nam and phot associated with your Googhe sccount will B reconted whan you upload files
ard submit this form. Nod rejaul karimi@chet mie_in? Swriich acoount

EXPERIMENT 3 - Testing Total Alkalinity of Water

How many students from class IX performed this experiment? *
How many students from class X performed this experiment? *

How many students from class XI performed this experiment? *
How many students from class X1l performed this experiment? *

Besides distilled water, how many different water samples were
used for this experiment? *

1 2 3 4

o 0] o o

What are the different water samples used in this experiment?

r T e oveees uey e wme
Pee O O O O O O O O
M O O O 0O O O O O
™ O O O O O O O ©
™ O O O O O O 0O O

Total alkalinity (in mg/L or ppm) of distilled water is *

Total alkalinity (in mg/L or ppm) of water sample 1is*

Total alkalinity (in mg/L or ppm) of water sample 2 is

Total alkalinity (in mg/L or ppm) of water sample 3 is

Total alkalinity (in mg/L or ppm) of water sample 4 is

BACK, HEXT S Fage 5ol &
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7. On this page, share your experience of conducting Rashtriya Avishkar Saptah
2018. Also upload photographs of Rashtriya Avishkar Saptah 2018 in your school.
L DTy et [ — ;

[ —

i

Py

J Data Submission Form

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not rejaul kari iet.nic.in? Switch account

Share the experience of Rashtriya Avishkar Saptah 2018 in
School

Photographs of Rashtriya Avishkar Saptah 2018 in School

ADD FILE

BACK SUBMIT S Page 6 of 6

Never submit passwords through Google Forms.

This form was created inside of Central Institute of Educational Technology. Report Abuse - Terms of Service -
Additional Terms

8. After clicking on Submit, you will get the following confirmation message that you
have successfully submitted the form.

Data Submission Form

Your response has been recorded.

See previous responses

This content is neither created nor endorsed by Google. Report Abuse - Terms of Service - Additional Terms
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DR. APJ ABDUL KALAM

Avul Pakir Jainulabdeen Abdul Kalam, born on 15th October, 1931 in a small village
in Rameswaram in Tamil Nadu, rose to become the President of India. Dr. Kalam was
elected as 11th President of India in July, 2002. One of the iconic Presidents of India, the
late Dr. A P J Abdul Kalam, who was not only the country’s Missile Man, but the most
popular “People’s President”. Coming from a very humble background, he used to
distribute newspapers as a child to supplement family income, relentlessly pursued
education in the most difficult circumstances and became one of the leading space and
missile scientists of India. A newspaper boy becoming President of India is the greatness
of this country.

As President, he shared his vision for India, addressing youth and old with the same
passion which formed his entire life. Dr. Kalam was passionate for transforming society
through technology especially in inspiring the youth of India to harness Science and
Technology for human welfare. Dr. Kalam, inspite of his achievements, always wanted
to be remembered as a teacher. And it was as a teacher addressing a gathering at IIM
Shillong that he breathed his last on the evening of 27th July, 2015.

Source: http://pibmumbai.qgov.in/English/PDF/E2015 FR44.PDF
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