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W SATferssh i THTE 2019 o foru feenfacdsr

Irop)

T SRR SR Tamem aifeh S o T forehTer o S HeTereh o &9 § 3 8 | IRd §0hR 6
T ETe foehTe HATer 7 fae ST T o FETSi AR iR wrefens wffafyr s % fag
I TaH GSIHTCH ShaTeh! HTaHT 3l T i o foT 3R TR e Weifieht o SWIT W eI
Hhived A & fore Tedi erifosshr AR (T.3m.emm) i e I R |

el R o HreAfivsh ST 3= HTedfifsh Tl 0 ASHIeE, SArT T S faq ud Seifiht a6t
JTATT A T HEEYV T TREATSHTAT T Rl AT TT3HSHH 6 Wewaqul S 8 | Tel o forentofay
Sl FTUT ST FIT=R o TAT TIedied o o foTl 38 T o ohl ScTied hidT 3T STI9IF ¢ |

TR T o AT HHTEH T HoTerer o .Sl ShRishw o STia gy Stk Sgaem i
SRTeroT aftwg (T €3, TR.E) o forg we wfora fRvar fermr 7% foeett o s foa @ fof starger wig
o dATE BT H 14 SRS H 21 IS 2019 (e ST QLS. IHoqeA oA shi SiFrelt ooy Srerga
HEN T ST ) ol TSR TSR THTE — 2019 SN foRaT ST Tk @ | 39 THTE T IR % & scATeh
% S THAll o AT R Iod ATEAME W & vl B 90 &9 ¥ TL.HLEIRE g foskfea
ToRTTTERTT 2T SR L G IS ST B ISTEH TN IS BT | A STRINT Tt/ TISRTAT 6 &y
TRATRITAT § i o fof fa 7 shtetier (fifre) # forw S wehd R

29 R o1 Ievd et § wanr qwiaeqor Bt s % foTu Seare 3ea e @ e 9 o
I TOTT o Wi ST &1 &k | 9 S0 T o fIg T i I8 81 "edn ¢ o forameff o1 mRp i
T Gt shl Oet ST HaeRiierar § HHieR 2 |

St gt STt i AR SMTE T o foTg A ST 21 I ST o Tt ST ger STfd adt
! U BT RT3 YISl T L o g &2 dwe s fomam ST =imiey) geier, Rifern
TR & A€ HEAYU! @ foh BT bl Fo TV RIS § STRTT T ¢ e o 370 &1 |
A Yareiet T IUTeUT o IR H ST X wah 8 S| 36 o1 S e § W e e
AT HHTE — 2019"' HAM o foTg ' HIEAUT T A shi TUTST Rl LT "' oy weh forer o
w9 1 T TR T ) A THI SR H [ YIS shl SUASHAT o S H SR hl ATet et o
eI &1 wohar ol Toqm we nfora e fervmr gr forerfera faemfadent & Ster o T 6 oder s 6
T 4 YTEfiedl Fa: BT &HaT, pH, Siol i 9l iiad SIS H g §U e 3| uared sh
EIE RIS R

hel g ToRU 1T ST 3 TIOIH 0Tl %TH o ATEH o STHcTg U FohT ST | ST &
oI €3 0. UH g Heher 3 Tt Fersdor shish |TeiT foh ST |




AT AR THTE — 2019 o HATA o [oTC THA

TR AT FHTE — 2019 T o Teish oATh § Ueh Thel H 14 S E 21 HFZS 2019 o SH
AT foparm ST 21 ety e gitfeafer #, S for altersti, Sieat # wsdhr safashr wwre
2019 T o foTu fohet 3177 THTE T =197 o Thd & (SAT ST THTE T €t S1TY) |

TheT T T
T[S3/E MG & T UL SATATHR THE 2019 FAH o [T T 51 & 3-5 Thell T 9 HT
& forem wreafieh SR Io<) Areaftes Tt 6l Hefrd & | Il @el 8l 1-12 Hafl ATt Thel I ST dehd
& | Ta o I L T S HMehT bl S @ =11, | St Shatt 8 o/ Tame i et
AT 21 | Afe wv7ar 2 dt Te-TRre wapet 1 == foram SiTe | aife e 7 &1 d a8 waer st
ST =Y foh Tsa/68 I & o STeish T8 STAehT3tl o Thell sl THTHT JHI ST s-d 2l
TRl T = L TH IE G2 o o 3redl SR reior Sehed| ot s Siafferesr 8 |

S TSAT I E MG &A1 H AT ST Ioa ATeAtHe Thal STTHT-3TT ¢ | Ut feufr & samen
¥ T ATeAfi The SR U Ioo wreAies Thal 1 9 foRAT ST HeRdT € | AfE Hve & @ U
HTTHT HHTE H T I Tl WA H M L Tk & | oIy aftReerfaat # e u@ der e &
STET ST e o ©, T HeTeeU/SIH § S Thell bl = T ST 6kl 2 |

IERLIE L

T TET Ul et <hl TUTarT okt Feitor e 3 forg gams 8 wfshansit & for traress aeq fomeft
Wit I==1 AreAtier forererd i U qee SwriRiier o)/ T ST SRR H 39y Bl © | J9i, IE
e foaT ST @ foF Ta/Ee Inied & T STk @6TE — 2019 % S B ael St qie
e o fT0 3 STTavaeh Rl i WIeA o forg I Thet % 2000-3000 ST X Thdl & | 3
TSAT/E MG &A1 H 81 Teieh oclToh o Ueh HTeA(eh 3T Toh oo HTLA e Thel T o ohaT 2,
e Thel %I X 2000- 3000 AT T ThaT 2| TH IeTIH FIC Tszpeer wifdr &nf fiust o qed
TS ST €+ T ITRATT ol Tl 2 |

STHTE Uk TEINT

TH.HI2.3TE (SCERT) 3R 1528 (DIETs) & € W FAA Whell i STHIEHE FERIdTl &
T § | TR o AoEIh Cord Ied fRTe e o Hepr weed ot |itnfard g wehd 2l sk Wi
SITTAR TS STTTShT {HIE-2019 H ST o GETE HTei o (T8 Thell 3l JH0T L Hohdl |




Thet Ja8

T H A SIS o T Thet Jeie sIgd Heed ot @ |

AT H1d : TR SR SRR FHE & SR % Gl T o TG SSATCHT, T,
T o T, TR187eh, SRTRITET qiEe S1ie Afd Seieh il MRt HTewae 8l ¢ | |resh ol §
T A& o6 forg wvfl gewt i afeen Wiiart i STTawehdT aid! 8 | \ifed w aul #vd 8 e
wftafera aantt et Yo @ e i Ghe sHM % (T 79 grficdl & s # ST 8l | 3afay ot
T Y 3T TG o1 SRIMT vt § g1 forafta o faa S | =78 gifara 2 S =g for et
wftafera geey ot forier) ST &7 |

3ferd T AFAR Tereriorat o1 qrier : s whall & it & sredt weam 3 ot e whe
qH ol # s/ ot sEeerns i § s o o T el T wmg | s s | fomeff s
1 o 31T e Glremstl % STER i AT Tferen o wg § TN o wehd @ | afe wrmrer §
ST <l hHT BT Y JRINTIITAT o SITeX SIHGT U aet SeaTafe oht SffereTet st SRINT il |ehd ¢ |

e o fore w1 ufska ; swrefshn oY dherar o foTT Strarsares @ for T o1 ARed 37T SEent
0 % forg Brnfafyr =it o=t de awer foram S | gwek for Rverent, wer & g, frer st
amife et feenfader forad s i frenfafer &, veer @ foafa fore S aea 2 | foaenfofat & @ &
Treqor O R SR ok forq femarfarfer e s st wendt 2 |

AT &R % FRT ForeTent 1 IAehT : Rreres foenfRiT grr A1 TR & ST 1 % g
U U & feIneyr Yer o wehd & | et T S e o o fopanfater star wehd € | fnete
foranfelat st STeaaa & Iev, AFTHF YhR § 31eqTT i i fofer, Aqnies TR @ AT gohgl i,
TRINT % G Ive T AT SaT ARy 3T JF0T i 8 T shi aail & ooy o Sk &t
Thd 2 |

AT 371 TTI VITE TFRTIITAT St 9Tt S Wifdeh JTavarol : SeTer GeTeh STeaT o9
T g, R A0l o ST o Faiid e (difere) @ geet awifia e & Fosmger
TRINTITAT ShY QIR o Tehd & S8 T At STt & o & foTe sfrarsarss |t oTramt & are 2
ST 3R STATEAT S~ T & | 1T i Tl Bl 36 TR § IITed shi ST Tebell & Torerer foremeff
e § 1 o Tk SR T TR AT |

STATEYOT : JERTITAT H TFNTE bl WHI e 357 o ATHT Foham SITE Fehrredsh, 1= ST gae
TR H | Rrereh feranfft i g o wehd @ foh 32 Tt 3ATers oTH &1 Wk & S T 6T oft
It ol ST Tl @ Forer forel oft feremeff & =nig <, Fofam am qmer = 21 SR ferenfefat it e weait
T ST csTied foRaT ST |




HIAH o T 7 SATEHAT : franiat i wreisma & 9fa ST i % fo7T, Thet shi Thet TRET %
Wit U TIe T <ITTT | TS 3l TS/ g R 8Tl § FRITa fofam ST aehem € |

ety anfaseie yune 2019
14 ¥ 21 JHEAY 2019
we e o o Al e @ Pk

i
TagA W s
wa

ﬂT;'o :
toren

LE PR

Tehet el HEAUT Uef et <hl TTUTErT & THErROT o Torr o Ty wme 1 arreheien wfifef <
TR & |

THUASTHT o HERIl SR THT THE o AN ol HRISHH o o1 § T T S 3R 38
3T o FeaReT ohi | e o ot sifom fomr sl forarm Sy

THC ER T 50T 5l AT 1 e anfl Tl o Freeps| o1 STaes &9 & |73 3 9ehd & S
fop eft & sl o ifafts st=r et o forenfefa & @y, sTfirmas, @ Safe & @1 | T
Shel H foh T STt oiEtor SR o SR H SIHeER] WIE AT 6 AT FH Aed ! Ue] @ | TE
forenfofatt, Rrerent ST whatl 1 wegw AT foh 3eh ST fora T S7eare Heeaul € | TEt STehrt
freferfaa wehm @ e it ST TR 2

1. Toremeff 3o STwial s 3= fornieia o |er (e U | 3713) |1 X 6kl & | |1 h1 TS
SRR # fferfad st o e 3 =nfew:
i)  afe Gva & ar TN o YRt
i) 3k IS
iii) e @ HhaT
iv)  Tore shfaTSa ot |TeET ST TSt
V) 3 STt shi UTErT o S H T SR ST 6l

2. Teremeff Ot e o Tt & o STIORE QR R TR § 3T 38 b S SR w
TeRTTTd T ehd @ | farefefat & fere fiie Hifean & otamm o gehif3ta & sl Sicame e
BT STR 3ok HTAT Ut o T wqf® sht e ama |

3. giommT s TRUTTSRT AT ST AT Frdst—eh ey e & fofe fSier s st &
ey oft @ foRaT ST HeRaT 2 |

4. Rereh ST % S H ST o TREERT SR T.E 3.0 o A1 3o T 811 R | 6
e 3 o0 gemar 34 o for «ft et ST ek 2 |
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TS fRrem sTfepry off Ut e o wehd € anier formel ST fRrerer ook o iaw =1 w5l &
foremefat 37T fR1afehi o BTl 37O ST HTHAT HL HF |

T H1 5.3 o W1 ISk ol |TAThUn: 6t T (Google) BT 9T T TH.HIS. AL &
ary Tehy |Tem a7 | 39 M I TLEHE AR 510 YeM Ry T A« fofeh @ e fopam ST @kt ©
(https://bit.ly/2mhhZ9T) Theil & ST & foh o€ TTet BT 26 W FrRlshH 2hl 5 TEAN Al (T
! THIE WSS B 1 STANT Hlsh foTam ST @ehal ©)| Thed ST TSI TR HHIE — 2019
HITeT <l GHTE W51 H RAiel (A RIS 1) ohl el shi el off 70Tt W oh @1 Sisft SfT Hehell

STl TT&0T U STe oh TUTST o (10T of foTu Ufshamg

Gl Sfidll T U ST AN S ¥ ST EHT 21 STt |qelT Sl b SARAed S T o fole ueh Heeaul
e 2

ST o A T IS0 A o (oA TR Rl A9 BT &HaT, pH, SToT 3hi S9ul &7RdT 371 ST
H Hcl §U e 31 e Al SfsRATE AT &1 71 81 37 AihATSHT shT SUANT ileh STt o &1 § =R doh 1Al
T TRIETOT R Eed B

1. 6T o TH Tehsl THEAT

T |1 TR Gt e Y et of S hieh 37T G T gl 39 Q- S T o S 9 SR
SEH T T ST Wl
1. AfE ST T § 1 81 Y STt A © Uge & fiHe doh 9t © STe ol S/eal T <l
e - 2 firfe ok S&d ¢ T il Fohet i1  3ohgT ok ek STANT
2. I A AT S qTATsl/ H3TT TS | ST AT &1 a1 39 & o Afh i (et 7 51
ey

2. AT <hT WITHIT &THaT

=

STl o UTEH, U 3 WeeH 59 8l 8] I i Hewequl [aetreh 8] g S Sitad | Sl
=T Ueh WE Y0 ST g 1 o foTT 81 75 STet g &1 o6 foTT SUeh EIdT 81 I TS o W ST

ST 8 3 8A (Scum) TE SHAT I8 forerd hlczam it HHiRmEm =il 8 Heh Bl 8| Ao
Fierem R AR & TESSH M, FANEES N Tethe AU i JURATT TeT T FHIR T 2
AR ST H AT il T T & T1AT| FUST 1 FHSR Tt & T T8 IS ST & 1ok SATeh AT
T STTEvhdT B & 3T I8 HA (Scum) S ST & S8 STTEHT & G197 el ST HehdT 81 B 9L AT I
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T 3R S IAT F hefedl, T4 IHT o Y18, siFery 3 Ul § FoR Sa & Jav 91 S1d 8| T8
= i+t 7% ST B

FH T hEAT 22

STl ohT ha X 3Tl 4 Fehid i TUTTcHe: & § S o feTT SR STet Tel ST STet o6 FHAT ohl AT &
T ST 2T ST 3T o A1 © |

B EACEIC]

STel | ol STl H THeATeRt TR ST 8 | T ST Biell 81 AT © 1T S+ 261 10T Wi 6 7]
T BTESIThIcTeh ST BTESIhITereh W ol Juferfd B & | FHSR STt H | § FANT S hl &7l 7 &
STl 81 S H3R el H A e Sirm @ df I Iufberd shiewam AR Aeifim St o @
ATToRAT T & TR IBHST ST BT SITAT 2 ST TSRS BT & 3 STt hl T8 W qT et
TEH HISH ol | L 31 ek 31 HT S 31 &FT 1 HH FL IdT 8] TRUTH T 371k §1e i
SATTIHAT BT 2 38 B ATt Tem ek AR e &

Ca (HCOzs)z(aq) +2Na*-stearate (aq) —Ca (stearate) 2(s) +2NaHCO:s (aq)
hfcyram grggiee wifeaw w@oe 5 wifeaw

HEHE (T (I8ue ) HIAHE
CaSO04 (aq) + 2Na*-stearate (aq) —Ca (stearate): (s) + 2Na2SO04( aq)
hiCTTI 2 TR (S Hifeaw e (980 ) Hifeaw aethae
(1)

FET S ok FHA T T S shT GTHAT T TAT ST STt 1 ST S <hT T § sht St ot
hfcerrm SR AR ST Suféerd T €1 Jfe T % ST ol ST S 6l e AT STl 8 A &
Al 3H YA ST 1 T H FHIR STl HHT ST e 2| I8 TP & foh HEAH FSIaT aret i H gBHe o
feas 3| <ifeh STt T FSAT TG o ATH-ETY I8 WA hl AT Al oG ST & 3T TR S hl &HAT 9
2 ST 21 I8 ST Heeaqui @ foh feetsie shaR St o | ot T ot 2

H T - T ATR0?

o YA ST

o STol & STHEAT (Tohelt 8ft ST )

o &gl T AIGA

o AHT (50 ML) ---------m-mmmmmmmoo TH
o WGAN (15 ML) ~m-mmmmmmom oo AR
o TRGeTel TEE ~----m=mmmmmmmmmmmmmmeoee TH
o  TIT G BF - o
D= 1 - = 1o o0l (S0 J5'1 D) ——— T
D I e Teh



BH AT FA T2

1. e I B THe! H 1L

2. | U IS o s o TR g7 50 mL &TWdT aTet seht H TGl
F1e: gt ST G & TF & A9 % | T ZHS! 1 I | fSesie T I 7

3. SRt | ToTT ¢ |ISH o ST shl 20 mL HATEd SIAT H i< hl B hl TeRql & =S TE
fetTeRt g AXE | 1 of| STEegeh &1 Al TH hil SHT ETE T = 91 2|
Ve AT o wiIet T & 3 o STeTTeh o] 38 g 5 | % et a1 250 Sfiee |
AT 100 AT STt | #iic| SIS B A1 TRH FHil T A1A 4/5 BT b1 10 T 6 T1g
T 2l

4. T TEAC €8 of ST HH TR AT T 33 WA, B, C, D Telet Y|

or 1 wrEAfor] o T &1 5 et &7 @ T S7Tga St SR T S
5. TTEA 'A' T8 B H 5-5 mL YA ST STt q°T WA ‘C” R D’ W AT 6 A % 5-5
mL STel| GIATER R o fof wvfl oot # Tt G 21, Afe UET 7 81 dl et sed ol
6. T TG o 1 mL TR foram T |1e o1 =it Sret (R 1)
7. TTEA! A’ S SR 36 HE T ST W 36 a9 o fEed (R 2)

Ra

=
ey i .
—t

Fordt 2: qeEet i fectrr
8. TEe! ettt AT ST (Fort 2)| UoF SHH o6l Has @ Iedtied 0T 3t FHams qid A (= 3)
3 Jegor qrfetent-1 T e i)

A 3: 3G ST SR GHI=I 5T H & {1 % 1T 997 1 &A1 31 Gt F1

9. =T 6 I 7 I WEATGTAT B, C’ 3 ‘D’ & 91 S



o

HeATFA © IAT TG o AT AHTT STt 2l T H ST STt H TRk ST Ieq el & AT AL
AT AHTRT ST 1 TS FRT hT F5el1S AT S § F 2, AT U1 AAAS & 1oh TH T ST STEA ST
ST 15 72T 21 SR IBAE S BT & AT A T ST oW 2l

AT AT A 82

o YA ST 3R ST & FHeT & TIT AT & EeT T FATT AT T 3UANT BT | AT
& Gl & T W f3eToic & giel &1 39N o |

e I I BT AR el & ToTT 3T STl T 3TATT |

o WA FI el H Hieid A HA0T &I e § Fee foredr ag Hor 7787

o giAfRud X o & AT 3T ST & I R @ g 717 &7

o STol o Hel FHeA H AT o EileT T FHAT HET AT |

o YA & AAGA! & TSI PN G AT HIdeh Fe T 3TN hXeh TET AGUTAT H AT
forar ST Tfew| 3maeTs & ar @gTaes/ AT & JeridT o |

o U1 W o STel & AHGAT T TAGTIT Flel o [T 3HelaT-3761T RGATIAT T 3TN
g ST

o YAH WEToll &I &Y aR 3R T FAT b & fgary|

o ST eI &Y il SHhT TS AT Y| Shdel HET S FTS A1 |

o YT RIeTH/AEIS & 3ufeAfa 7 |

3. 51 <Al pH AT udterur

pH ot forerar <t STretaT 37eraT SRi=rT st AT9eh 2| pH 0T & foretas o Suferd erggiee 31T (H)
6T T AT J1 BT R AT I It =eran @ foh fou e foreram O wggiom St Y @igan fha R
298 K W | STe st 319 3EEH faretas it pH 7 81t 1 370 d) W pH T 9aT T o fore
Hieieh Yo AT pH YT T STANT fohalT ST 81 Hfeieh Fereh ATHT-TeT pH T AT {07 S77elT 2

St il pH STt 7 Bt ¥ I8 3T SAfereh 3reefir Biar 21 St sl pH et 31feres 2t 2, @1
3T &t AT e 8| 298 K W SeTEH faeia i pH 7 BidT 21 dg & Gidl & 51l ! pH 6.5 &
8.5 % i< Bt 2

PH Scale

EEE HEEBREREREE
e mm———

Bcid Adl<calin=

el I q
SIS Ky e



TH FIT HET 82

pH TR T ST shleh T STl o ATt o FA =l pH 1 ATl

EREREACEIC]

HTfoish o 0-14 pH IS o sfi= 3T - 10T pH W iy &7 iaa =i 81§61 ST pH
TUTTCHsh 19 o T o STt 81 61 pH W, Hfdleh gae ATt fo@rs <dT 8, 3R 3= pH W I8 el

fer@é 3aT 1 SeTia pH W 7 20 e e )
TH ST - ST T2

o I (100 mL) —-------- 04

o FHid /AT o S ---- 04

° pH%l'Ié 01

o pHIRRZH oo 04

° Waﬁ'ﬂj— .............. 04
T AT i 9¢?

o U 3UX T 3UANT ek e & STel I Ueh & pH G / Hifdeh Faeh I 3Tei |
AI: (i) STt o T o oI SEaHTe foham ST STt giaw 36t A9 § e ST =nfee, fS@eht pH

T AT 2
(ii) pH YR E%e T8 / ST UL T@T 8T |T1e)

pH 90 WX 7ol STefat & f@rs 3= arel o1 1 Jorall pH =1E W AT 970 7 & s

pH AT Y|

39 I AlS[G 3w Az & Tt ToT 1 R 2 &l aleXr] |

H T @d 82
YETUT ATfeTeRT-2
s ST R T 3 et & ofRy "




T AT A 82
o TH o STt bl oY o T il A
o TSN 3 ToTU o T oTll <Rt ST b |
o AT etk % Y@ H fopar ST =l |
o T % ST o fOTT SEqwTe foram ST ST SI9X 39 T o STl | ST ST =1ieq, Foreht
pH F1d HEATE |

4. STeT ST HYUT STRIIAT Rt Tigror

Ig T TorRiwert shedT X1 3T X11 o forenfeia & foru Bl T=ifd s X 3T X o foremeff «off sheam X1
IR X1 o forenfeiat o amer firete o8 = st gohd 2

g

&R, TRt Rl ST St ol STt ShT &7 ol HTY ) STehfdeh STel H 3TFeT ST 0 i, fema,
&1 G S ST foresi & ST 81 e STt ol eTierd] 97 &9 U qelct 37l o vl i
Jufkrfa & T BNt € BTeAifeR v aftReforn § yeet &R (OH-) +ft ANTEH < Tk 21 T STt &
TS e STRRIAT T @ T 8 §| FHHT A1 ATarEor § CO, 1 et s IgMi i Ja1 #
SUEA SISl WISl T &RT hiAT 8] it ATl HIT &R oh 3T 01 S sfiee, frferene, sraitem
AT, BIThe, 3cATlg ot KT WA H ST & Hehd &

ek T ST ST STeT i BTfHehTeh AT ST 81 STl <hl &R ol T AT il &
ifeh:

1. I8 STFeRI & T & foh o8 | 7t e & i, S foh ot ot g feraem waestiar
g

2. I SIS I GG I o FIq SFaerqor et 1 SwIT foham Sirm 81 Staeror o foTg At
=, Ca(OH), , 37 HAISTEN, Na,CO; sl HEAT 3! TUHT LA o fAIT et hl &Rl ol ST
JTEITI BT 2l

3. AR URY e U Herrer oht (R i o foTT eTrieraT sht ST STTevash 2

4. St & Sifees & oy stefa ST T 6.0 § 9.0 pH IS Tl 37597 W d 2| aRigar
TECTUT BT & FiTeh AT STt © B ATt pH IREdHT o Sl STt T S ! 8l

5. @RI H 9RO & SER CaCO; % mg/L &9 H YaRia forar Srar @ Fifer stferenizr
AT ShISE QST o &T0T o HIT STl B
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TH T HEAT 82
T 2fer IUIT | 31 ATt STt shT ST ShT ST AT R
0 I fogm

aifezm, mefrem, Sicyay a1 By & FdHe, TTEHEHe a7 TESIFEE & &Y § Ush IT Ifeh
AT 0T %l TR oh RO FTehidieh Siel &I €1 ST €| Siel =hl &TRRIAT o 3ATehet o foTg,
STt o A Shl e A HIEAT A TR (S T 0.1M HCl) o &rer 5t STt ek T STANT shieh
SFFHTI ST Tl shi STt 81 3fef g o grereh shr 4T diet 41 9 Tetrslt # arget S 2l

NEIRIECAIGIER Y
(T) el o fore:

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

(&) STFHET o6 fAT;
Mg(HCO,), + 2HCl - MgCl, + 2H,0 + 2CO,
Ca(HCO,), +2HC]l — CaCl, + 2H,0 +2CO,
NaHCO, + HCl - NaCl+H,0 +CO,

(¢iT) BTSgTSE o feru:
NaOH + HC1 — NaCl+H,0
KOH + HCl — KCl+H,0

FH T - T ATR0?

(&) IYHT:
R Th
o 9T (25 TASIENCY) -------m-mmmmmmmmmmm oo 1ED
o HIYeH FelrEeh (100 fAleNeR) - Th
D | 1 B lED
o T mmm e T
I 31 1= I | [ B T
o UYFATHR (Hfeehel) FelrEer (250 FAMNCR)----- Th
o SPIC TG - Th
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(@) 1E194:
o WIf3yH FElT,
o BIEZIFAING 3Fd,
o 3T I,
o AR A gaF
J aﬂ'aﬂﬂﬂﬁ

TH Y AT a2
() QIETH TS & 0.1 TH AT Aera 1T

0.1 TH Na,CO, o1 dar 3 & 1T, Na,CO, (HIeR S99 106 TMH/AeT) % 10.6 U Tk
X o e S =nfe) gafee eifeam sEHe &1 100 mL foerm a9 & e Na,CO, &
1.0600 T TEct ATeHigHh FATE H [T STl & STR Sl 3l =[AaH Wil | =il S 2| i
HTa S § 3ATHA STt et 100 firefieiet qe aaet s foam St 2

(@) AHE GIfeaq &w1aide & Raemw 38 2152 ok gIsglealiRes Uil & fusor =1

AT IHIT

i)  3firerder U HC1 o Gigdr e 36% (11.56 TH) Bl 81 S8/ ST 1.0 M HigdT &1
HC1 59 % T 36 8.6 mL % 3TGd STt ATt 1.0 L deF dehd X ol dshd HCl
foreta =1 2l o wErIar & s § W | YL I YL T8 T TSl hil AL % T

qTHTeh ohi A1l ATcTohT-3 H TEhie i
IOT ATfeTeRT-3
ot wifeaw Fate foeram &t e iz e T §U 3T o ToreTa T SATa (V)
(V,) (mL) (mL)

LGUCRIERIED

12




i) A Aifead FEMHS fIERA % 10 mL 1 FEEHIEE T4 § HI9e TF | e
AT 1 A W ST &areh ol &1 | i 2 FeATesh H STt forer o1 41 ot &t s

i) focTa 1 AR G g e ok ST L STel ok et 1 {1 died § Terrsft 7 &
T4 S T S Trgdish drfcterl-1 H fehrg )

iv) W H A I GO q1Sdh STH i o foIg STHTI i Sred)

HC] < ATARTSRIUT 8 T ferd AT AT shATy:
Na,CO, + 2HC] — 2NaCl + H,0 + CO,
(2,=2) (a,=1)

A an
a M, V, = a M, V,
a, =1 ; a,=2

ST&t a, = HCl &l &Rar = |
T a, = Na,CO, 3l 37Tl = 2

2M,V,
M, = v,
(T) e gTRtaT &1 e

i)  YITR FATEh H FHA o Sl % 50 mL it 38H HiSreT SIS g=reh sht 2-3 34 STl
forerart a1 1 e &1 ST 39 forerar st ATes HCI foretam SR del deh STATTIa e
STef b foieTa ST T et § SeeteRt TeATsil o 81 STY| eor qrferehl -3 # T S

3ifer qTgarien st
i) H Y H A YU TGk STH A o foTg Tfsha rew)
AT T LIECOUEE
a; M, vV, = aM Vv,

BHI a=1; a,=2

&t a, = HC1 ! &R=ar = 1
AT a, = CaCO, 3l AT = 2

1 x M, x 50 = 2xM, xV,

M, - 2xM, xV,
50
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9 S © Sl

CaCO, T HIeR §599T= 100 g/ mol;
1 g=1000 mg;
AT = THA o STt ol AT X- CaCO, T TR FeHH

iv)  "igdl FI 3HTS = mg/L 3T parts per million (ppm);
STeT & SR T ol G
=M, x 100 x 1000 mg/ L
=M, x100000 ppm
79 o TR fehTerd 82
Waﬁaﬁiﬂm mg/ L (or ppm) H
TETUT ATFCTRT- 4
. mjésa‘:aﬂsma:h =qve ffm g HCI fafersm &1 stmaras= V4 mL
EEIERRICRIED
T ATTLTT ST 82
i) =g e STR TR FATEh i 34 T & Wertord i of o 370 T 2l
i) BTSN ITFA HI HITSTH FHlelE AT HEeh BId & FHIAT 3T STANT AL I
EQV
iii) TR I Aghd A o A 37ret T AIET-2ASt 7T St ohl Tt B¢ 3 ferr =nfew) st
T S T TR ST =T
iv)  fE e e o fore forerem & et 9eRe 1 uredieh e =iy
v)  ToreTa shl ST o1 Rl ST ST 2l T L shT shid STEATHh shi SURRf § T =Tfey
vi)  Afe fote Iuctsd 1 2 df L T AT |
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5. 9T W el BU Shed 31 UeTel

TIERT - STeT H Hcl BT 319 Y& shl el AT (TDS) el {eh 1T STehTal (e T sh1 A5l hl
Hord St 8 | TDS STt ohl T[T T T Hehd St & | STt H He T 319 TaTel STt oh TalTerg oY 3T
Tred 2 | Ty ey G@ied (WHO) # TDS % fore ferferfia dora iR 2 |

A H gl 31 AT mg/L TUTET

300 9 FH Sfasaq
300-600 a9
600-900 ERILSEED

900-1200 LTI

1200 9 SITT S cap)

F3fT TDS 1 Sig H WA STETheh R Bl & FATHh SE6 Sfel &1t xaxfed g STamS !
TcAThTereR AT ot 3t R Bt ] i feR J” ST o IO B Tkl B o et %
qTEUT ST SRR H Toh O o &9 H gadreieh SiH STl & |

FH T HEAT AT
T4 fafir= &t & 392 fore 1T STt o AT 1 TDS I AT 2 |

ERERICAREIG)

B g ST o 1A TG shl GFf2 07 ST o SIT@=T g3 vared Sict H et gU Siai shl
T HTAT 1 5T SaTa 2 |

SATIYATR ATHUT

T o TS o foIq ot/ et
e fafeiet

o FY

freifigr o

T 3 o foIT wreH
NNEEIRIE ]

[N
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T T HEATE

IR ESRCISIRIR (CRIECIKISE

2. 38U H feferd st 9#200-250 mL STet

3. T/ SfYeRT T TH ek STeT 3T ERY0UT TS U7 SR
4. 9T T AW Hied ST HLA ok IRTEATC Tordd drcd

T FATT @

1. 1 SR = VL
2. Tl qT3/ sitehd 3hT 9K = Xg
3. U/ Siieht T TR Gfed R = Yg

e g 3 1 et AT (mg/L) = =X

x10°

LIcplERI

1. ST o foTC T T |1 o1t/ Sfeht 3hT SO ot |
2. ST o G 0T AT AT / SeRE 3R 3TRrd TH A1 o6 |

I TeRaTeReTa & 8 o1 ey oe graT 82

J9Uh fShaTeheaTa o TROTHT o AT YT dTfeAehT -5 | STt o1 ST ford shrit oh forr forarm ST aemdr @
T ST < 37ereT | B e e |

Afetent - 5
. 9. wrd AT AT 2 AT 3 TAT4

1. o % oy

2. CIEIEEIER:]

3. g o & forr

4. i A

5. EICEARES

6. CIIE i)

7 =
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et st

TSR HTI=RI WHTE -2019 o IR forenfolay, fRrefshi o SHETURT H =T SITd i = forame,
ToRISST ST STt Eeeqor ud STt shl oret | Eeted foer fomet asdy, ==t qur A wwr Sfe
SIS L Hehdl 2

SYUh TRIEIT o STATAT forerer ek o 3= IR1af Seeri o Hohry o SgrardT § Siet o AT ot
F SFADHIS T 0T WirAfeTd o T @ | Torreft o e @wg STet Heeror G Stet shl urardT
forsRr & STawuTTereh ITISHT of Wehd 2

AT ok UuTH <kt fate

T T o HE IX 8 XII % ¥t BT bl I 6 [ FdT 1 STANT ileh ST | S HIEIuT
TSl e S TUTEIT ShT STEAAT” AT 1 STt % Fedloh FIel % fe1C , THE0T o < HAehT % FoTC el oh
|t S S STH TROTHT b Tohfare foRam ST =Y | The o @il ST g0 T8 Hedl i S7ed, ST
B o JeI0T o Teieh Uit o fofe oM <t STt =R |

TR ST GHIE-2019 % SR FFT T “STeT TTETUT Tel et hY UTST T 7T 3
LRI o6 TIOTHT T SEd T el g HHTRad fofsh T8 T B (Google form) H ferawor
et TS forarm ST 2

https:/ /bit.lv/2mhhZ9T

Wqﬁﬁqﬁﬁﬂ'ﬂﬂﬁ%%ﬁ@sﬁ-ﬁﬁ (gmail)ﬁﬂﬁ@eﬁw%ﬁ"ﬁl WW@Q_@{
1 T 7 ST-HS (gmail) STSST TS ST Eehll & ST Tehed AT fohell fRrereh i veet & ot g St
(gmail) SATSSY hT AT ToharT ST HhaT 2 |

farferere 1 70Tt (Google) ®H =l Tl SATIIShR HHTE-2019 o ST o g fomt o +fiet s
AT BT Tft TRt ST ST foRg 1T wioT €13 TH T, T H1E. 3RS T Ui hieh, forsuur iR
AT fohT ST |
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TATEA Wi 9 ok ToTU UfehdT

T HH AT TEA AT ¢ | A BIH A 8 Ul Thel Sl T WA g1 ATTTeR
2l

1. T W1 Wl o T s | SIS @iet Johd @ 3 3qH FTcTRgd URL ford |

https://bit.lv/2mhhZ9T

2. 7 fofeh skl A< f@m g St Ox f S(TQ, SfEl A9kl ST S{THA (Gmail) T SATEST
T g |

Data Submission Form

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

* Required

Email address *

Your email

NEXT =1 Page Taf 7

Mever submit passwords through Google Feme
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3. S A NEXT’ W foreieh hil ol ST UST Gl | $6 UST 9 379 19 T ol forarwor Wit
| W (*) & Frf-ae T 1 ST e 8 | ST 179 37Tl U O el o an |

School Details

State/Union Territory *

hemcse

Name of the District *
Block whers School is located *

Mame of Schoal *

U-DISE Code of School *

Address of School

Pin code

Lecality of Schoal (Urban,/Semi-urban/Ruraf) *
() Fural

() Semiushan

() Urhan

Mame of School Principal/Head Master *

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

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

BACK MEXT ey Fagge 7 ol
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4. 39 Fft off ‘BACK® e IR ST hl F&aT/HRT Bt o (T AT ST Tkl & | STTRIR
ST o fIT NEXT* WX foreieh i | 37Tel I8 W formffat SR ST &1 sht &aT o SATehRg] ol
3T ¥ | AT ST oh 4-FFAT e oh TR T & |

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

How many students from class X performed this experimeant? *

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

How many students from class XIl performed this expeniment? *

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?

- 0 00 0O 0 g o o6
'™ O 0O 0O © ©0 0 o0 o0
= o0 00 O O 0 o ©
= o O &6 © © o 89

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

Heigit (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

HACK HEXT E— Page 1l 7
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5. “NEXT’ foreres st o A et STet ATTohT o ST o o 9l B |

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 expenment? *

How many students from class Xl performed this experiment? *

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

1 2 3 4

O o o o
‘What are the different water samples used in this experiment?
et wiler bofed indwprend gy a1 ang anyomhes
f— e AN Al WAl LIU g AT
e o o 5] 8] Qo O [ &) L&)
™ O O 0O O O 0O O O
™ o0 o o o 0 & 0.0
I oD o O o c o O 9
pH of distilled water s *
pH of water sample 15 *
pH of water sample 2 is
pH of water sample 3 is
pH of water sample 4 |5
ALK MEAT — Page 41 7
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6. ‘NEXT T forerer ot & fremfoifaqs goim S8t 31kt o SRinT o aRoms o= 8 |

How many students from class X 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 X1 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?

breegud
m "': il i e o L ARG Ny e

ponddake v waer T Wale  oweler owalel  woure
™ 0 O b © © o 0o O
™ 0 © O 6 O O O D0
s 6 O O O O V0
e D O O O O O .0 0

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

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

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

Tetal alkalinity (in mg/L or ppm) of water sample 4 is
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7. ‘NEXT’ T foeres 1 & fremfoafaqs gorm <@t o1y <ite SRinT o aioms o' g |

EXPERIMENT 4 - Testing Total Dissolved Solids in Water

How many students from class (X 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 Xl performed this experiment? *

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

1 Fl k| 4

0 o Q ©

What are the diflerent waler samples used in this experiment?
el e

e MM gt o o ey gt
m1-' rram watn -l Wl il Al LS
T e B 0 o o O D
Y < B o I 2 S < T c» [ o S = i
T O O O ©0 0 O © 0O
: T 0 6 6 6 O O 0 0O
TOS (in mafL or ppm) in water sample 1is*
TOS (in mgfL or ppm) in water sample 2 is
TOS (in mg/L or ppm) in water sample 3 is
TDS (in ma/L or ppm) in water sample 4 (s
ALK WEXT S g Rl T
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8. T UMY W 3q UL IATIThIT WT<:¥g019 SRS T 6 AT STV shi HIET bl | AT
O T T TSI gt [JHATIorehi 118019 3 TRt STaetie i |

Share the experience of Rashtriya Avishkar Saptah 2019 in
School

Photographs of Rashtriya Avishkar Saptah 2019 in School

ADD FILE

BACK SUBMIT O Poge 7 of 7

dver submil passsocds through Google Form

9. 31 'SUBMIT e W foersh ot o a1e s1mwehl e faifgadiar - gvm | o o
BT fof SATOeRT HTH AT qaleh ST &1 T 2 |

Data Submission Form

Your response has been reconded

SEE IEVIOUS TEEDINSES
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W)
e

S1. T, o, . 3reqel shel™

e UfhT ST AT shef™, ST WA o6 HE T Ug Al el 34l ook Ug, bl FH ATHeTg
o THGW o B W S W 15 FFZS, 1931 5h1 GHT AT | ST, FHeA™ S[Tg 2002 H AR o 119 Tegufer 6
&9 H I T | T, S1L QLS. ogel e Sl AR o Ueh STE] Tgd il § 8 Toh &, FE 7 sheled WA
& firemee 87 & g Sar & Tgafr % w9 off T ST o | weAwertta aiER & 89 % Hro
T B YN s TREaT 3 foTt TuTe oo 1 forator a9 iR STcafereh sisT stawenet & off S=H
T TeTS SIRT TEft qT R o T Hafer iR fiemse oqe s+ 36 <1 i I8 9 @ 6 0
FaTER frafid st ot siieteh it Yiid Tgafd s Jehdr 21

TSI TEd B I8 TS § AT SIS bl SFTed i gU TR o foreer & 370 SOt ot
AT TRl . HeATH GHTST bl SIS oh HTEHH § Sae o [oTT Al ScdTied o, forIvent Wit o gareht
T T ST TRt T SEHT ik AT hod Ul & I TicaTiad T dred o | ST, el AU-T
SuCATSURIY < SITIS[E BHYT Ush R1eteh o &9 & ATe {1 ST Ared of | QulSl. S1sge e 27 TS
2015 =T TEAT ST TS, SATE.UH TITAT H Tk TT T Ueh AT o T Traltad ol 8 I aufl IRt
ST &1 T |

HId: http://pibmumbai.cov.in/English/PDF/E2015 FR44.PDF
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feenfader fererme wfafa

T
T, %, Ferctar, 3R, 33, TE S e, 78 foeeh

YT ST, ST, Seaf e, €3 ve e, O S S, 7% fawedt

AT, . TRRR, A=, WA, 903000, T3 e A, 78 foech

STkt e, AT, W, € 3 e, o e, 7 faeeft

et i, =, e, 3 uE e, T e A, 7 foeeft

TeraT e, ST, ffaeht, <0 S vawm, S e, 78 et

wIfST s, ST, ferehr, €S wwwm, T € e A, T ot

T T, H8-377e, e, <3 e, T s, 7E Rt

wfer ot e, e, E vaw, T S e, 7 et

. <. fRrey, we-SAT=, Sieg v, 8w e, TS AR A, 18 faeedt

3. . vt s, i, S 3umew, WA S em A, 7 feeeft

TS AT ST, HE-37TeI1Y, ST S, €308, T 5.3, 7% et

SIS T STeIEaT, BRI ST, e fare, < veww, v H e A, 7 feeft
T, %, Sfidredd, GerreE S, iy, <3 ua e, T e, 7E faeeh

I AHTAH
ferrer o, e | & weuw, T e A, 7% faeedt

e o, E-T=, T, € 3 ueuw, T E e A, 7 feeet
weter afufa

feraet wae, wereh faer e gamm, Anmeis, shifedt
ST ST I, T Eerreh, TR fRTetT, et e Hewreh, agt 9, =i<img
TR ST W, STEATAT (TOrd 37 forgm forvm), weefigermdt, o1ty yasn

U FSFII, ST FHSIH, gy f3re, ﬂﬁTgT

S =T, =% Iy, SAD, DSERT, sTc%
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2o e =em, et afEisr Afeerit (ISSE) @8 e DIET 3T, fedmeret gesr

T 9T, e HesTeh U0, U, 6t et feereh, =g

Hifeet fire, e fewe vt H# 3 3, uere

< fororr wRaT, Tefiee e (Fafe), SR g8 i, faeeft faraformer
Gt SSATST, 30 fraren, ToH S AL, e (gfEm)

S 7y AR, Ty forRivs, Teeisse, e (gfmm)

S ATt FHR al, Sat Fors formT <h Temreh Sohe, ST fHferm seatia, =% foect!

I FHI, Tawreh e, sien SR fHepem

S g o wifera, e su fawrek (formm), Rrer ez, sforetet faeet
ST §3, et fHawTen, fewatt

o STt eherd T, TS, ele BeR el whd, g1

YO -, g (v, TUHT 3. 32, eI (8 REm)

YT TR, WS, TTHER, T2 LI AT A5 TSheH, YL, HENTS
S e, TaeTTSh, SEgeTRe, Tt

27 d YehTeT 3, RIE, AT

T T QWA STHEL (S ), RIE, Yo

Alehg fiig e, SiEuaTA, RIE, ST

&= arare®

ST HEET, ST, W, €15 uE uE, T EH AR, 18 foeeht
SR, o, TRRR, ST, T, €3.09.08, U1 6 3.3 A, 75 feeeh
. ®). g, 7.1, S 3 vHwH, T3 AR A, 78 foeedt

[Tk RHTRT - T

gy fie, AR TS Bl <3 vwaw, w3 s, 18 feeedt

AR GiTsiea, S[HR Fisiee bl | €3 wauw, w3 3 3, = foeeft
Hivreht e, 1L, S va ey, wH e, € feeeht

sifehe wraf, Frge 2rsfuee, < 3w, T e, 8 foeet

27



Guidelines for Rashtriya Avishkar Saptah
2019

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 wuse 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 third week of
October, that is, 14th October to 21st October 2019 (October being the month of
late Dr APJ Abdul Kalam’s birth anniversary) may be declared as ‘Rashtriya
Aavishkar Saptah - 2019’. During this week, all students at Secondary and Higher
Secondary Stages, from few schools 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, “Water Quality Assessment
and Water Conservation” has been proposed as a theme to observe “Rashtriya

Aavishkar Saptah 2019”. 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 lon Concentration (pH),
Total Alkalinity of Water and Total solids dissolved in water have been given in
‘Guidelines for Rashtriya Aavishkar Saptah 2019’, 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.
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DATES FOR CONDUCT OF RASHTRIYA AVISHKAR SAPTAH 2019

Rashtriya Avishkar Saptah 2019 is scheduled to be conducted during 14tk October
to 21st October 2019 in few (3-5) schools 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 2019.

SELECTION OF SCHOOL

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 2019’. 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, few schools
(3-5) may be selected from each cluster/zone.

FUNDING

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 * 2000-3000/- per school
to buy some items needed for the study “Water Quality Assessment and Water
Conservation” to be conducted during Rashtriya Avishkar Saptah 2019. In
States/UTs, where one Secondary School and one Higher Secondary School has
been selected from a block, ¥ 2000-3000/- 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 2019 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.
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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, education
administrators, etc, in advance. Students may be provided the procedure for
conducting the experiments on water quality assessment and water
conservation.

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:
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Rashtriya Avishkar Saptah 2019

14.10.2019 to 21.10.2019

Water Quality Assessment
and Water Conservation

h@ /
.'||'i1|_ /

Name of the School
Block

Ihstrict

State/UT

Schools may think of a catchy title in their local language, in place of the title
“Water Quality Assessment and Water Conservation”.

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 quality assessment and water
conservation experiments 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 the experiments (if possible)
ii)  About their experiences
iii)j ~ What they learned
iv)  Difficulties they faced
v)  What they found about the water quality

2. Students can prepare a write-up about the findings of the entire school and
get it published in some 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.
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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:

(https://bit.lv/2mhhZ9T)

Schools are requested to upload a few photographs (8-10) 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 2019 by the school may also be uploaded with the
Google form.

Procedures for Water Quality Assessment and Water
Conservation

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
four parameters namely; foaming capacity, pH, the total alkalinity of water and
total solids dissolved in water are given below. Using these procedures the school
may test 2- 4 water samples.

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.
1. If water is collected from tap, first run the tap for about 2 minutes before
collecting the sample water.
Note: - Water running for 2 minutes should be collected in some container
and used appropriately.
2. 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.

2. Foaming Capacity 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.
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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
presence of hydrophilic and hydrophobic portions in its molecule i.e.,.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,),(aqg) + 2Na’ - stearate (ag)—> Ca(stearte),(S) + 2NaHCO,(aq)
Calcium Sodium stearate Calcium stearate Sodium
Hydrogen carbonate (Soap] (Scam) hydrogencarhanate

CaSO0,(ag) + 2Na' —stearate(aq)—» Ca(stearate), (s) +2Na,SO,(aq)
(Seum)

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?
e Distilled water
e Sample water
e Bathing soap (Any brand)

e Beakers(50 mL) ---------------- One
e Test tubes(15 mL) -------------- Four
e Test tube stand --------------—-—- One
e Glassrod ----------—---mmommo- One
e Measuring cylinder (50mL)----- One
e Measuring scale ---------------- One

e Physical balance and weight box
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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.
Note: All the students must use only 1g crushed sample of same soap. Do not
take detergent.

3. 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. Heat, if necessary. Our soap solution is ready.
Note: - The soap solution may be prepared by the teacher for the whole
class. For this purpose, 5 g, crushed soap should be dissolved in 100 mL
distilled water taken in a 250 mL beaker (heat, if necessary). It would be
sufficient for 10 groups of 4/5 students each.

4. Take a test tube stand and place four test tubes of same size in it and

label them as A, B, C and D.

i N -

Fig. 1: Test tubes containing soap solutions in distilled water and sample water.

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

6. Pour 1 mL of the soap solution prepared above, in each of the test tubes

(Fig.1).
7. Take the test tube ‘A’ and shake it ten times by placing thumb on its mouth
(Fig.2).
as:)

0 S

Fig. 2: Shaking of the test tube

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.

Fig. 3: Comparison of the foaming capacity of soap in distilled water and sample water.

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

Observation Table - 1
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. Test Height of the Foam Produced Average height of Foam
Mixture Tubes (cm) (cm)

(Water+ Soap)
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. If the 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.

Use distilled water for preparing the soap solution

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

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.

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

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

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

Measure the height only of the foam produced.

Perform experiment in the presence of a teacher/facilitator.

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 (H*) contained in the solution. At 298 K, pH of pure
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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.

PH Scale

EREE HEEREREEE
===

Bcid Adlcalin

Red Green Blue

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?

e Beakers (100 mL) ------ 04
e Glass/plastic droppers- 04
e pH colour chart ------ one

e pH paper strips - 04
e Water sample(s) - 04

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.

(ii) 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.
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What do we observe?

Observation Table-2

Colour of pH Paper
Water Sample soaked in Sample Water pH
S. No.
Source Colour Odour
1.
2.
3.
4.
Precautions

e Never taste sample water.

e Use clean test tubes for testing

e Carry out the experiment in the presence of teacher
¢ Rinse the dropper with the sample water to be tested

4. Testing total Alkalinity of Water

This experiment is specifically for students of classes XI and XII. However, students
of classes IX and X may also join classes XI and XII students while performing this
experiment.

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:

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)2) and soda ash (NaxCOgz) 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.
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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 CaCOs 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, + 2HCI — 2KCl + H,0 + CO,

Na,CO, +2HCl — 2NaCl + H,0 + CO,

b) For bicarbonates:
Mg(HCO;), + 2HCl — MgCl, +2H,0 +2CO,
Ca(HCO,), +2HCI — CaCl, +2H,0 +2CO,
NaHCO, + HCl — NaCl + H,0 + CO,

c) For hydroxides:
NaOH + HCl — NaCl +H,O
KOH +HCIl —- KC1+H,0
What do we need?

a) Apparatus:

e Burette -~ (One)
e Pipette (25 mL)----------------—c———- (One)
e Volumetric flask (100 mL) -------- (One)
e Watch glass -----------------------—- (One)
e Funnel -------—---——-om - (One)
e Wash bottle ------------------emo—- (One)
e Conical flask (250 mL) ------------ (One)
e Burette stand.---------------——————- (One)

b) Chemicals:
e Sodium carbonate
e Hydrochloric acid
e Distilled water
e Solution of methyl orange indicator
e Water samples
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How do we proceed?

a) Preparation of 0.1 M standard solution of sodium carbonate
To prepare 0.1 M NaCOs solution, 10.6 g of NaxCO3 (molar mass106 g/mol)
should be dissolved in one liter of the solution. Therefore, to prepare 100 mL

of 0.1 M NazCOs solution 1.0600 g 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
bottle.

through wash

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 the burette stand. Record the
reading in the observation Table-3.

initial burette

ii) 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 swirling till colour of the solution
changes from yellow to light pink. Record the final burette reading in the

observation Table- 3.

Observation Table - 3

. Burette Readings
Volume of Sodium Carbonate

S. No. (V2)/mL Initial Final

Volume of Acid
solution used
(Vi)/mL

Concordant reading

iv) Repeat the titration to get at least three concordant readings.

Chemical reaction involved in the standardization of HCI:

Na;COs+ 2HC1 — 2NaCl+H20+CO,
1 mole 2 mole
(@2=2) (a1=1)

Acid Base
aitM;1 Vi = as Mz Vo
ar=1 ; ax=2
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Where a; = basicity of HCl = 1
and az = acidity of Na,CO3 = 2
2xM, xV,

M; = Y,
1

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 HCIl solution till the colour of

solution changes from yellow to light pink. Record the initial and final
burette readings in Table- 4 given below.

Observation Table - 4

Volume of Water Sample (V3)/mL

Burette Readings

Initial Final

Volume of HCI Solution
Consumed
(Va)/mL

50

Concordant reading

ii)  Repeat the titration to get at least three concordant readings.

Water sample Standard Acid

asMs Vs =

where a3z = basicity of HCI = 1
and a4 = acidity of CaCO3z = 2
Here az = 1l;as=2
1 xM3zx50= 2 xM;x V4
M, =

We know
Molar mass of CaCOs3 = 100 g/ mol;

1 g = 1000 mg;

Strength = Molarity of sample water x Molar mass of CaCO3

= M; x 100 g/L
Units of strength = g/L

asM; Vs

2xM, xV,
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parts per million (ppm) or mg/L

The total alkalinity of water sample
= M3z x 100 x 1000 mg/ L of CaCOs3

= M3z 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.

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.

5. 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.

5. Total Dissolved Solids in Water

Introduction

Total dissolved solids (TDS) in water refer to total concentration of dissolved
inorganic or organic substances. TDS is an indicator of water quality. The dissolved
solid present in water can affect its taste. World Health Organisation (WHO) has
given following indicator about TDS in water:

Level of TDS (milligrams/litre) Rating
Less than 300 Excellent
300-600 Good
600-900 Fair
900-1200 Poor
Above 1200 Unacceptable

However, a very low value of TDS is also undesirable as it gives water a flat taste.
Higher TDS is also undesirable because it may be due to hardness, may leave
deposits and films on fixtures and form scales in sides of hot water pipes and
boilers.
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What we have to do?

Find the TDS in water of the collected samples from different sources.

Science behind it!

A known volume of filtered water is completely evaporated. The mass of residue
gives the concentration of total dissolved solids in the water.

What do we need?

>

YV VYV YV

Container/beakers for sample evaporation
Measuring cylinder

Funnel

Filter paper

Hot plate/burner (Heating Device)
Weighing balance

How do we proceed?

1.

Weigh empty dry Container/beaker.

2. Pour 200-250 mL of filtered water into it.

3.

4.

Completely evaporate the water by placing the container/beaker on a hot
plate/burner.

After cooling, the container/beaker immediately weigh the container/beaker
containing residue.

What do we observe?

1.

Volume of sample water = V mL

2. Empty weight of container/beaker = X g

3.

Weight of container/beaker containing residue =Y g
Total dissolved solids in (mg/L) = (Y -X) x 106
\%

Precautions:

>
>

Use clean and dry container/beaker for the experiment
Do not overheat the container/beaker after complete evaporation of water
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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 \ or X) in Table - 5.

Table - 5
S. No. Purpose Sample 1 Sample 2 Sample 3 Sample 4
1. Drinking
2. Cooking
3. Washing of clothes
4. Washing of utensils
S. Mopping
6. Gardening
7. Any other (please specify)

Extended Learning

During Rashtriya Avishkar Saptah 2019,
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.

schools may organise discussion,

In addition to the suggested experiments the schools may explore and include
some more parameters of Water Quality Assessment and Water Conservation with
the help of faculty members of nearby Higher Education Institutions (HEIs). Even, a
few groups of students may undertake investigatory projects on Water Quality

Assessment and Water Conservation.
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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
‘Water Quality Assessment and Water Conservation’ using different sources of
water. The results obtained by all the students of the school, for four 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 ‘Water Quality Assessment and Water
Conservation’ conducted during Rashtriya Avishkar Saptah 2019,are to be reported
by each school by filling up the details in the Google form on the following link:

https:/ /bit.lv/2mhhZ9T

A gmalil 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 2019. 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. Once you have a working Google id (Gmalil), you can open any browser and
copy/type the following URL into browser:

https://bit.lv/2mhhZ9T

2. It will take you to the following page where you need to enter the Gmail id to
proceed:

Data Submission Form

The name and photo associated with your Google account will be recorded when you upload files and
submit this form.

* Required

Email address *

Your email

Rashtriya A

NEXT L= Page 1of 7

Mevar submit passwords through Google Ferme
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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.

School Details

State/Union Territory *

Choowe

Name of the District *

Biock where School is located *
MName of Schoal *

U-DISE Code of School *

Address of Schoal

Pin code

Lecality of School (Urban/Semi-urban/Ruraf) *
() Rural

() Sernturban

() Urban

Mame of School Principal/Head Master *

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

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

EXPERIMENT 1 - Foaming Capacity of Water

How many students from class [X 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 XIl performed this experiment? *

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

1 2 3 4

@] O o O

What are the different water samples used in this experiment?
Ak wlad  bopled il fpeisa) - g by
|ﬂ!ll'.|.m'|l;l Ir:': ":;f-ﬂ mul.;u'.:éqprgl Walar . — ::rr‘.‘-

e 0 090 O © 0 0O ©
™ 0 00O ©O 0 0 0o
= o OO0 0 O 0 o @
e o0 O 6 © © o 8o

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

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

Height (in em) 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

HALK MEXT E— P 1 7
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5. When you click on NEXT, following page opens up where you have to fill
up results for the second experiment.

EXPERIMENT 7 - 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 X1l performed this experiment? *

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

1 2 3 4

O 5] O o

‘Whai are the different water samples used in this expernment?

L] waler  Lonisd

T Then  meena TOSTUGOd  Mpply TN W anyowes
f— e waker amiee b LT amnaTe

e 0 O OO O 0O 06 90

e O O O O O 0 O O

= O 0 O © © & 0 O

sk o 2 [N & o IR = B o T = (] =

pH of distilled water s *

pH of water sample 15 *

pH of water sample 2 is

pH of water sample 3 is

pH of water sample 4 |5

ALK MENT — o 41l 7
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6. On clicking NEXT, following page opens up where you have to fill up
results for the third experiment.

EXPERIMENT 3 - Testing Total Alkalinity of Water

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

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

1 2 a 4

O O (@) O

What are the different water samples used in this experiment?

L] mmel  baitled

bom  frmm noersl USEREDON Gl TR Speng  any ot
penidiake e - Ll Wiahe it wailsi  aree

T 0 0 06 0O © 9 o 0
rT 6 0 0O 0 9 O 0D
P D D 0O O O O 0 0
oG o TR 0 TRt S & ST o [ o S = Y

Total afkalinity {in mg/L or ppm) of distilled water is *

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

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

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

Total alkalinity (in mg/L or ppm) of water sample 4 is
BACK NEXT R — Puge 4o
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7. On clicking NEXT, following page opens up where you have to fill up
results for the fourth experiment.

EXPERIMENT 4 - Testing Total Dissolved Solids in Water

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

Besides distiled water, how many different waler samples ware
uged for this experiment? *

1 3 i 4

@] o 6] (®]

What are the different water samples used in this experiment?

Wl wales  einied
e o [ T T spEng  any offer
didhs e e ey Wals  walel waie  aoune

vz 5 S & B ¢ Q QO o 0 ©
T e g 0 6 0 ¢ ' D
e e @ ) Q O 0O 06
™ 0 0 0 0 0O O 0O 0
TOS (in mgfL or ppm) in water sample 1is*
TS (in mgfL or ppm) in water sample 2 is
TDS (in mg/L or ppm) in water sample 3 is
TDS {in mo/L or ppm) in water sample 4 (s
NACK WEXT S g Rl T

50



8. On this page, share your experience of conducting Rashtriya Avishkar
Saptah 2019. Also upload photographs of Rashtriya Avishkar Saptah
2019 in your school.

Share the experience of Rashtriya Avishkar Saptah 2019 in
School

Photographs of Rashtriya Avishkar Saptah 2019 in School

ADDFILE

BACK SUBMIT . Fage 7ol 7

Niver submil passwodds through Google Form

9. 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 reconded

SEE EYIgUS IEFpINSes

51



K
v

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 27t July, 2015.

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