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2. Q&n@pé&slul L 2 Uller scorSlimencrd & e6oorL g v

7

@ emouwmeot GUN(HET&H6IT

1. 250 1H.69). (P &m6Y
2.100 11.69). Diemey somq
3. aumemov 6ulq B

4. 56058

5. omiowev 2_UIY

\.

%

@ emeauuneot GUN(HETS&H6IT

1. GFNEH 606016 (&M
2.U19.866 &STOul F6vsHGuL
3. ellflL_ 6Slemd &

4. 8hH &S

5. Blé&6b siretoriq
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@& emeuwneot GUM(HEITS&H6IT

1. G&ITS 657601 &5 (&HLOMIL

www.KaI@sei

2. GFngomeor&&MiUS Shis
3. 86001 600TITLY. 5 8 600T (h
4. Blpiism_1q (Sleorns.U156565T, Gl Slev b Eh&r)
5. on§lfl& & emrec (emam Grm@Germflé Sibdleuid,
@&mgquwib emamL”nréHens (), Gamg.wib smiu@eor” )

thi.net - mas [

@& (1 DME6IT — HT6V

a@Guy : 11
LT SLD ussorumll uGuUuUMbeY
279607 1
9606V 3
&L 2
@&ULburf srevresor (h & Csiie)
165CLnmui 3
HEULDUIT 3
L1q &FDUIF Semmunesor (h & G
ezeorouff] 2

(GYLNITE

\
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S @awmmsafler Guwi cuflens ]

aEGuUy : 1

®. 6T 6ot DpmiSlovd @uwiy SO0 @Quwir
1 Lead Nitrate @ovl”_ emmpL_ G
2 Copper Sulphate STl &F6vsBuL_
3 Copper Carbonate smoul smiuGeort”
4 Aluminium Sulphate S1oyibleothubd &6vsHGuL
5 Aluminium Nitrate Sigibleoflwid emmL G
6 Ferric Chloride @uiiflé & Cermemm(y

® ®
7 Zinc Sulphate eBlibud &oevsHGuL
8 Zinc Sulphide 20]1b1 & & 606U (1)
9 Calcium Carbonate sSnevFwib smiuBeor
10 Barium Chloride Guiflwib & Gormemi(h
11 Magnesium Sulphate @& et Fwib &Fovs.GuL_
12 Magnesium Carbonate @uwseTfwibd smiuBer_
13 Magnesium Phosphate @& 6ot Hwib umeiv@ui
14 Ammonium Chloride S1bGwreoflwib & Gormemm(h
15 Ammonium Bromide S1bBGwreoflwb yGrmemio (B
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@ &I OMEGIT — SOV DL 1 6) 65 600T]

12

aGUY 12
. . . uesruMIl uGULUMIG] e 6ulDd
oS0 LI 76 T (G Iy sflod G&fwhisemens & etorL Mg e6v
e 6ot 1 2
279 6m6v 1 2
&L 1 2
@&0Lburf smevnesor (f & Caiiey sievresor (5 & Gl
16CLmurf 1 2
HEUDUIT 1 2
G MIoY:

u@peordIl  uGLUUMDESIeL GeuciBoumy Slmedrseflopid uUeoTUMIL  UEGUUMDElH
661OGM(MH NeTas)d @D OeuciBamy &iflid@aiwbd siphsl (Wemmulley eupmiIsILL
Gouedor (B 1b.

: LOTGRTRIED)I6(G QIPHISUIUL Gauctorig W 2 ussIyeoorhissoifl ot @oule'luLLq.u.lm').j

® aGUY: 12 umwerdll uGUUMDOS S G86maIUT6oT2 U 6ooTTh & 6iT ®
®). 6T 6ooT DpmiSlovd @QuwIy SWIDUGUWIT

1 Burette Sy, @

2 Pipette Glo@uL_

3 Conical flask &6.1bL& (& (h 606

4 Brown bottle uguy Hlm um’_19.6b

5 Reagent bottle (100ml and 250ml) 2?};%%‘:;‘&“2&;@ b (oD e

6 Wash bottle asq.gcuéS@L'uS]

7 Beaker (100ml and 250ml) §&a&i (100 Wl.69). b mid 250 1bl.6Y.)
8 Funnel 60T 6L

9 20ml Test tube 20 1b.69l. G&ng 60T (HLOMLI

10 Test tube stand Cengomeotd (&pMilS Hhi&

1 Burette stand Sy @ S
12 Porcelain tiles Shis 60T 6 (b S 6iT
13 Test tube holder Bsngomers &Ml S(h&H&
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AGUY: 11&12 usrudll uGUUNaHE S C&HAIINGT 2_ LIS GooTIhIS 6T .

®)l. 6T 6601 DpmiSlevd @Quwiy SWIHUEUWIT
1 Watch glass & 6001 00Tl & SlHMm & 6L
2. China dish Shisneorsl ()
3. Nickel spatula Hl& & 60 Hresoriq
4. Test tube G&mg 6601 8 (&Ml
5. Boiling tube @eulius Gwmi
6. Test tube stand Cengomeor & LMiS Hbhi&l
7. Test tube holder Ge&ng omeot & &Ml &(h & &
@ 8. Wash bottle &5 GUL ®
Beaker .. S o
o. (100 L. and 250 mL) §&siF (100 1Hl.69). whHmib 250 l.691.)
10. Brush sflens
1. Spirit lamp evUIfl ellemd &
12. Wire gauze &b auemoev
13. Stirrer HVEHE
14. Filter paper 6Lg SIT6IT
15. Dropper @&m"_(h & Gmi
16. Funnel L| 60T 6L
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; g 2 usenmissefleor @uwTUUL.1q Wwev. J
Q. oreor | Spilovts QUi BOHU QUi UL
1 Test tube @&nsomeor 8 (GHLML
2 Test tube holder Gz g?&iﬁ]@@ e
3 Test tube stand Gang 66)60.155 Gpmi
SIS
4 Burette with stand Sy r wHmib Snmbisl
® 5 Pipette GluEUL L5 v
6 Conical flask §611bL& (& (h o6
7 Beaker S& &1
8 Tripod stand P SBTM) HIMTGL HNMThs i E ;
9 Wire gauze a16m6VE & DI
10 Filter paper 6)Lq SHIT6IT
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6. 6T 65T @ idlevt) @ui SWBIH0 Ui UL b
pH paper pH smeir @
11
Litmus paper o0l oeio Himeir
Indicators Hlimkism 19 &oeir
12 Phenolphthalein, Georm1865 60T,
methyl orange @ws &b I ©6H &
13 Digital balance 6TG00TLD 6T6mL_ Dierme)]
14 Nickel spatula Hlés e G&éaresoriq
@ ®
15 Dropper @&’ (h &@Gmi
16 stirrer H6v5 5
17 China dish Foornd 5L
18 Watch glass & 6001 60T & FlHM& 6L
19 St L&
andard flask Sl L& &(home '
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7
6. 6T60oT pmiSlevd GuUwIT SWIpU Guwir UL b
20 Measuring jar SIOTEY & &M
21 Funnel 60T6L
22 Thistle funnel @b (b rusMbYU L6oT6
®
23 Trough éﬂ@j. @g') ".I._ . /.
SRS Ib &Hoevld
24 Porcelain tile Srh1smeoT 69 (h
25 Wash bottle &(1pe& G
26 Spirit lamp olIflL_ el (5
27 Brush snflems
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CHEMISTRY PRACTICALS - VOLUMETRIC ANALYSIS

I. STRENGTH OF CONCENTRATED ACIDS

1 H.SO, 36 N
2 HNO, 16N
3. HCI 12N
4. Glacial acetic acid 17N
5. Liquor ammonia 17N

II. PREPARATION OF 1N BULK SOLUTIONS

S. No. Name of the reagent Amount;:'rtllliirseubstance
1. Ferrous sulphate 278 g
2. Ferrous ammonium sulphate 392 g
3. Potassium permanganate 316¢g
® 4. Oxalic acid 63 g ®

5. Sodium hydroxide 40 ¢

6. Sodium carbonate S3¢g

7. Hydrochloric acid 84 ml

III. PREPARATION OF 0.1N SOLUTION FROM 1N STOCK SOLUTION

S. No. Volume of 1N bulk solution Volume to be diluted
1. 100 ml 1000 ml (11)
2. 200 ml 2000 ml (21)
3. 250 ml 2500 ml (2.51)
4. 500 ml 5000 ml (51)
5. 1000 ml 10,000 ml (101)
37
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IV. PREPARATION OF 0.5N SOLUTION FROM 1IN STOCK SOLUTION

S. No Volume of 1N bulk solution Volume to be diluted
1. 500 ml 1!/
2. 1/ 21
3. 251 51
4. 51 10/
5. 10/ 20/

V. PERMANGANI METRY.
OXIDATION — REDUCTION REACTIONS
1. KMnO, acts as self indicator.

2. The titrations of FeSO,, vs KMnO, and FAS vs KMnO, are conducted in cold
condition in acid medium (2N H, SO ).

3. The titrations of H,C,0, vs KMnO, is conducted in hot condition (600°C to

27274

® 700°C) in acid medium (2N H,SO,). ®

VI. EQUIVALENT MASS OF CHEMICALS

S. No. Substance Equivalent mass
1. Hydrochloric Acid 36.5
2. Oxalic acid (crystalline) 63
3. Sulphuric acid 49
4. Acetic acid 60
5. Sodium hydroxide 40
6. Sodium carbonate 53
7. Potassium permanganate 31.6
8. Ferrous sulphate (crystalline) 278
9. Ferrous Ammonium sulphate 392

(crystalline) (Mohr’s salt)
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VII. CHOICE OF A SUITABLE INDICATOR

Type

No Type of titration Indicators

1. Strong acid HCI, HNO,, H,SO, vs strong base NaOH, KOH Phenolpthalein

2. Strong acid HCI, HNO,, H,SO, vs Na, CO,, K,CO, Methyl orange

3. Weak acid CH,COOH, H,C,0O, vs Strong base NaOH, KOH Phenolpthalein

VIII. IMPORTANT FORMULAE.

1, Nariebe7aio sl _ Weight of the solute in a litre

equivalent weight of the solute

Normality o Equivalent weight
2. Weight of the solute in a litre = b of x g

the solution of the solute
3. Weight of the solute present Normalll)./ of Equivalent weight X 500/1000
in 500ml of the solution =  the solution of the solute
4. Law of volumetric analysis = VN =VN
QUALITATIVE ANALYSIS

POINTS TO REMEMBER
1. Phenolphthalein Indicator
About 1 gram of Phenolphthalein solid is dissolved in 100ml of 50% alcohol. About
100 ml of distilled water is added to the solution shaken well and filtered.
2. Methyl orange Indicator

About 1 gram of methyl orange powder is dissolved in one litre of distilled water and
filtered

3. Aluminon reagent

0.25g of Aluminon (Ammonium salt of aurine tricarboxylic acid ) in 250 ml of
distilled water.

4. Magneson reagent

0.001g of Magneson I (p- nitrobenzene - azo - resorcinol) (or) Magneson - II
(para — nitrobenzene - azo napthol) in 100ml of 1N NaOH.

5. Nessler’s reagent

1.5g of Mercuric chloride +100ml distilled water + 10% KI solution slowly added until
the red precipitate is completely dissolved +2.3g of NaOH.

39
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6. BENCH - SHELF REAGENTS

S. No Name of the reagent Strength Volume/ weight per litre
1. Ammonium chloride 4N 208 g
5 Ammonium carbonate N 80 g dissolved' in 40 ml lig.NH,
made upto 1 litre
3. Ammonium hydroxide 4N 200 ml lig NH,
4. Acetic acid 2N 120 ml glacial acetic acid
5. Hydrochloric acid 2N 170 ml of 12 N. HCI
6. Nitric acid 2N 124 ml of 16N HNO,
7. Sulphuric acid 2N 52 ml of 36N H,SO,
8. Sodium carbonate 3N 230 ¢g
7. SIDE — SHELF REAGENTS
S. No Name of the reagent Strength | Volume/ weight per litre
1. Ammonium oxalate 0.5N 40 ¢g
2. Ammonium thio cyanate 0.5N 375 ¢
3. Barium chloride 0.5N 60 g
® 4. Cobalt nitrate 0.5N 44 ¢ @
5. Ferrous sulphate 0.5N 140 g
6. Lead Acetate 0.5N 95¢g
7. Mercuric chloride 0.2N 27 ¢g
8. Potassium chromate 0.2N 20g
9. Potassium thio — cyanate 0.2N 20g
10. Potassium ferro cyanide 0.2N 208 g
11. Potassium ferric cyanide 0.2N 20¢g
12. Potassium iodide 0.IN 16 g
13. Potassium permanganate 0.IN 3.16 g
14. Silver nitrate 0.1IN 16 g
15. Di — sodium hydrogen phosphate 0.2N 24 g
16. Sodium hydroxide 2N 80g
17. Concentrated Hydrochloric acid 12N -
18. Concentrated Sulphuric acid 36N -
19. Concentrated Nitric acid 16N -
40
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:qumanﬂﬂ UGUUMLO &GS B8 maUITCT & 6mII & 6VE 6T

co@Uuifmero FevBuL’ &eoord Sl(H &H6v

KMnO, (0.05 N) link

FAS (0.05 N)

FeSO, estimated solution (0.05 N)

H,S0,

co@uirero Sib@unesflwid &6v..GuL_ &aetord Sl [ &6v

KMnO, (0.05N)

FAS estimated solution (0.05N)

FeSO, estimated (0.05N)

H,50,

N,EEFMT60H Iiblevid & 6oords S(h &6y

KMnO, (0.05N)

FAS (0.05N)

Oxalic acid estimated solution (0.05N)

H,50,

@&mg wib emamL” & emon(h & 6T S(h &6V

HCI Link solution (0.1N)

Na, CO, (0.IN)

NaOH (0.1N)

Methyl orange indicator

Phenolphthalein indicator

N, EEFMT60H Iiblevd & e6oords S(h &6y

NaOH Link solution (0.1N)

HCI (0.1N)

Oxalic acid estimated solution (0.1N)

Phenolphthalein indicator
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: scor&Fovser SWflé@b (W omm j

UM UGLUNLG &GS CFHHIUITGT & DI &FCVEOIT:
Sly, QL semr&ev — 50 1Hl.65). X et cuii & eifl 6T 61 6vor 6oofl & o &5
GOEUL. semr&ev — 50 1H.69). X wreoor 6uii & 611l 66T 61 600t 6601l 8 670 8

Griises Gaustoriqw semg&Fev — 50 1Hl.69l. X wresoreuiiseifleor 616oor 6ooflds6m& 40
LOMGOOT QT &6 ©I&BTEoTL 63 (HAUEUNID & pieuss 2_geshwrert G @ HILEGIL (5 eirer
SDIOOT S 518 &I F6L&emeriyb (50 1Hl.6S). X 40 = 2000 1H1.691.) Sresor ([ 69l L i

Swimifl& & Geuesor (5 1b.

( 0.05 N @&dlejemLw KMnO, seorsov swniflssev )

@& oom:
(1 19.851"_L_6b sTemL_& &(medlullemeotts uwesTuB S 1.58 &l. HlemmujemLw KMnO,
2 Ulemeot @ S&&iflev 61() & 818 G\smeTer Gauesor (i b. DGy 6t Sdlgerey Bif C&iss)
15 65T (&) &6v8 8 Beuetor (1 b. G607, S1h & & & ovemauleneor 1 SieTajerer SIL_L & & (H cmauulley
(1{ Standard Flask) e1(f&81850&T601(H 5L 6T SMlg SHdsns Bilcvcrs Caiss)
® 1H60T (& &H6V&H 8 @ovetor (b 1d. Saioummy Sl SleTe| & & (h cmouullev ®
1[ (1l Standard Flask) Siemreys &mMOWSH cupbeucon Hiflomcord C&idsae Goueor(Hb. &8166y
0.05N KMnO , &6mr86b 2b@&1b. &81GUT6L Hnd @S @8 smeuwnest Siere] KMnO , &6mr 860
SWiriflS g8 G\smerer Geuesor (b .

@.05 N @&layeirer < GlufTen DibGwreflub &6v.-GUL. &emrsFev g,wnﬁl,&,g,o’u)

@& oom:

6(1h g gL _6b 6TemL_& & (Heslullemeott) uwesTu(h 51 19.6 &l. HlemmujemL w Glufren
S1bBoreoflwib F60BuL_ — FAS 2_tllemeot 61(} &8, 1560601 SiMlsomey (5 1H.69) DL
&5Hs5s lblovd C&Fisg HTG HweSl, uems@Burey wrHm Goueor(Hd. Slesr, SH&Hs
sovemallilenet 1l Serajerer Sl L& & Homauullev 61([HS85&H0&TwT([H 18560 60T
g dlsns Hilemeord Caisg meoT(E Hovdbs Caussor(Hb. Seueurm S L SieTeyd
GBHomouilev 1/ Serey GHMUSEH cou@pboucmr Biflemeord Csiss Ceoussor(Hib. &G
0.05 N Js@uiTen SibGwreflub &6vesBuLl —FAS &emr&ev U,&b. S§IGuUTeL B & EH S
@y emeuwneor FAS semreev swmflé s @asmerer Gouesor (5 ib.

&MuY: 85 CGumev 0.05 N os@uFTen Foveo@uL_ (Ferrous sulphate) swrflés 13.9 &l
FS e1(5 68 1L B (pL 60t Gov Fa HlgBumeb &emraev swiflé&soumb.
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( 2N @&MlajeiTer &HHS Diblovd HwWfls s ev )

@&wp »Mm:

If Dlereyd & ([Homeu (Measuring jar) epovid 55 O.69 SiLT &HHS Didlevs s &
(36N  H_SO,) &fluns erbg Oomerer  Goucor(hd. wHODIEH Guflw
S&&ifleb 945 151.69] fomr Serhg 61(h 5818 OsmaTer Geuetor(Hib. 1S5GS orTihHG)
6T(h 5515 Q&ML LT Siblovd s ,(MH Hovd&ullesr (stirrer) euplwns, G giouTs
B 2_eirer Quflw S&&flev Bovds Gausor(hib. S5IG6u 2N, H, SO, Hemrs6b @ Ib.

& MIoy: 2N H_SO, (acid dilution) swimflé @b Gungl S L Diemes & ([H cme eypoeuid
swiflg e sa L_ng. &8 Gumeb 0.1N HCl semr&ev swiiflés 8.5 1l.eS HCI
o1(h 581 Cuhsa M @&l em»m Curey &g 0.1 N HCI swmfléseunb.

( 0.05 N &, 6816016 Didlevsd Honnsov Swfls s e6v )

@& oom:
315 & A &EM60E DdlowsHomd @ Sl L DoTaysd &[Hooausley or([hssis
@s&merer Goueor(Hb. DS GOT D1 S ([H OUUINGST Diemeys &Ml 1/ eu(HLd cuemT Hilg)
® Adlsns Bif C&is sl BTG Hvss Coustor(b. Seuaumm SlemL &G seorsey 0.05 N ®
@&dleyemL W 8816518 Siblevd & eI &Feun@GLb.

( 0.1 N NaOH seog&ov swnfls s e6v )

@Gz emauwimeor GUN(H 6T &H6IT:

NaOH, &eoorcooriiq & (5 & &, & 600160 & (&6GUCHON, & 600TGOOTITLY. DH6T6YS (&(h D6
wbHoIb B
@& oom:

60(Ih & 6001 G0oTITI & (& (H smauudlev 4 &l. NaOH sflwns Serell_ (i o1(h 8186 GamorTer
Gouctor(Rib. SJHeoL 1 1000 1Ol.69 Sieroyeiror Bflemeord C&isHs HTE Hovss
Gouctor (R ib. Seucurm) SleoL & @b Hovemau@w 0.1 GEdlajcTer NaOH &6mr&oum@ib.
&MoY: 856umey 5.3 &l Na,CO, 2 L6t 1000 1bleSl B Gsisg Gumbse dHw

@& W smmGurey Na,CO_ &6mr&6v swimiflésoeub.

43

‘ ‘ Chemistry_Lab_Manualindd 43 @ 12-04-2024 14:07:16‘ ‘



1 L EEEE www.KalViseithi.net [ [T

GaiiellesT@ung Suesor(h sooTsovseT GleucBaum Simeflev swrflés Geueor(hibd
SiHM6ug odd HMID even &6mI&F6L& 6T LIGSTU(Y &8 Geuedor (b

Permanganate (0.01 N)

Solutions 0.05N 0.06N
Pottasium permanganate 8gin 5/ 10gin 5!
FAS 98gin 5/ 118gin 51
FeSO, 70g in 51 90gin 51
2N H,SO, 25mlin 1/

Acidimetry (0.1 N)

HCI = 45mlin5/
NaOH - 20gin51/
@ Na_CO, - 26.5gin5/ @
Preparation of dilute acids
Dil. Hydrochloric acid - 60mlin2/
Dil. Sulphuric acid - 30mlin2/
Dil. Nitric acid - 60mlin2/
44
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CauHlullwev HpicussHSleor a1dFflEcmnads & MuT([H ol

& &

Olou1q 5858 F6.1q 166 etarfl$lev SUUMHME &611q WEDE ANUNSHS F61.1q WED6

fap

2\

® 91fl&@&1D &65T6mLD UG SITEOT &HMIF GHPNIEHE S Ca(h ®
2 6oL IWEH6Y Goudlu@un(moir elemeraliucney
80Bam6dT UL_LE S 2 | 0IHE&S SbiE DWR5555 D&
unSliiuemey ellemerailiuemed 2 I u@ESHsuUL_L eumy
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Preparation instructions for reagents ("in water" = "dissolve in 1 litre of distilled water")

S. Concentration M / N, dissolve amount
Substance, formula M.Wt ; : .

No below then dilute to 1 litre with water.

1 | Acetic acid, dilute CH,COOH 60.00 |2 M, 120 ml. in water and dilute to 1 litre

2 | Acetic acid, Glacial CH,COOH 60.00 |17 M, As supplied.

3 | Aluminon Reagent *% | As supplied.
4 | Ammonia, NH, 17.00 |15 M, As supplied.
) 2 M, dilute 330 ml of 10% soln. / 135 ml /
5 | Ammonia, NH, (aq) or NH,OH 17.00 it
itre.
Ammonium carbonate,
. o .
6 (NH,),CO_3H,0 150.00 | 2 M, 300 g in 450 ml 10% NH,, then dilute
Ammonium carbonate, 192 g/ litre. About 200 ml Conc. NH; to
7 96.00 .
(NH,),CO, be added before making up.
8 | Ammonium chloride, NH,Cl 53.50 |5 M, 270 g in water / Satd. 400 g/ litre.
¢ 9 S 160.00 [ 0.1 M, 16 g i /02M32¢g/li ®
. . t . t
C,0,(NH,), 2H,0 , 16 g in water g/ litre

10 | Ammonium thiocyanate, NH,CNS |76.00 |0.5 M, 38 g in water

11 | Barium chloride, BaCl,.2H,0 24430 (0.1 M, 24.4 g in water / 0.2 M 48.8 g/ litre
5 Calcium hydroxide / Limewater, =400 10 g in water, shake, allow it to settle,
Ca(OH), ' decant clear liquid

13 | Cobalt nitrate, Co(NO,),.6H,0 291.04 | 0.1 M, 29 g in water / 0.25 M, 74 g/ litre

14 | Copper Turnings, Cu *% | As supplied.

15 | Ferrous sulphate, FeSO,.7H,O 278.03 | As supplied.

16 | Hydrochloric acid, Conc. HCI 36.47 |12 M/ 12 N, As supplied.

17 | Hydrochloric acid, dilute HCI1 36.47 | 2M/ 2N, 166 ml in water and dilute to 1 litre
0.2 M 76 g/ litre + 1ml of glacial

18 | Lead acetate, (CH,COO),Pb.3H,0 |379.33
CH,COOH.

19 | Magneson Reagent *% | As supplied.

20 | Nessler's Reagent ** | As supplied.
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21 | Nitric acid, Conc. HNO, 63.01 16 M/ 16 N, As supplied.

2M/2N, 125 ml in water and

22 | Nitric acid, dilute HNO, 63.01 dilute to 1 lit
ilute to 1 litre

23 | Potassium chromate, K CrO, 194.21 [ 0.1 M, 20 g in water / 0.2 M 40 g/ litre

24 | Potassium dichromate, K.Cr,O, 294.20 | 0.1 M, 29.4 g in water

Potassium ferrocyanide, )
25 421.90 | 0.1 M, 42 g in water
K,[Fe(CN),].3H,0

26 | Potassium iodide, KI 166.01 [0.1 M, 16.6 g in water / 0.2 M 33.2g / litre

27 | Potassium permanganate, KMnO, |158.03 | 0.1 M, 15.8 g in water

28 | Potassium thiocyanate, KCNS 97.00 |0.5M, 48 g in water

29 | Silver nitrate, AgNO, 169.89 | 0.1 M, 17 g in water / N/50 As supplied.

Sodium carbonate, Na,CO, )
30 106.00 | 0.1 M, 10.6 g in water

(anhydrous)

Sodium carbonate, )
@ 31 286.00 | 0.1 M, 28.6 g in water ®
Na,CO,.10H,0

Sodium dihydrogen . .
32 358.00 | 0.1 M, 36 gin water / 0.2 M 72 g/ litre
orthophosphate, NaH, PO,.12H,0

) i 2 M, 80 g in water and dilute to 1 litre.
33 | Sodium hydroxide, NaOH (Pellets) |40.00

Use gloves.
34 | Sodium sulfide, Na,S.9H,0 240.00 | 0.5 M 120 g in water and dilute to 1 litre
35 | Sulphuric acid, Conc. H,SO, 98.08 |18 M /36N, As supplied.

] S 1 M /2N, 56 ml in water with constant
36 | Sulphuric acid, dilute H,SO, 98.08 o )
stirring. Cool & make up to 1 litre.

37 | Yellow Ammonium sulphide, (NH,),S | ** As supplied.

Preparation of Solutions:
100 X Molecular Weight x Normality

= (or Molarity) / Percentage Assay X Specific
Gravity

Volume in ml of the reagent required for the
preparation of one litre of the solution

**%* | Pour acid in water with constant stirring. Cool & make upto 1 litre

**% 1 (0.1 N Solution: 100 ml of 1N solution per litre
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oSleds @6 (Demonstration) Gumedim @ &FWeHUN(H Seir CouVd TEETTEUF&H6IT DipdleSlweh
&(155 &18 8 606l (W (R EOLWINS uflbg©@&nerer SidleShuch DI HIS 6T
uwedTU(h SledTmeoT.

SileSliuch o BTG EEWNEBS0 WHDID Hicveolw SeneS(H soir
CuhHosmeTEnssh, Sidiom.  ampeiler UUGTUED  SiBleSwsh &(1HS 818 & 06T
@& oom e Q&L SHMHEDEL 2ar8@GHHHm00  CHnsswNSS ©\ametor (i
SMleSuch SpiieusHISET QFWUL_ [ (ST meT.

@ WI6)85HhIG6IT:

ressTeuiser GumbluSlesr mL ukisemer DiBlbgIEETeTeTEYD, (P ODWING
2 &#flsper LOMDL VNP LvweTuM G SiBlefNemes  CUDED @uwmdluShwuev
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DS TBIGET SHTTCIIONG HEOLDEHIGTHCOT.

Ba1_Lov, Buarso, UIgEHEH60, 6TRGIS SN DIQUUCHL & &6 M) D6
@swer euPlfiev sHmICTIINGHE OLMPUTwe Dews GFwWeLUN(HEET  &ilcmesT
BihHSledrmeoT.

Q&MHINH &L DLUICISHDHIGH6N:
@smdihacuel uNLbhiser Fmibg Wleyser Gombbsmerereyb,

um_U@UNBeT &M iMleSlemesr CFWSH-BHMEL epould Grrg Dismuaud GUDEYD
@&MHHBH6VES] AUEUSBIGET DiqUIUEHLIUTE DO HIGSTD6OT.

Sellgy DhLUI6)SHHIGENT:

TN &HeT &HaolsaNUeA6ST DiqUueHL &(HSGISHSHEOT AMIibHE6u0T(HID
aucmsificr Grrg Dieuahisener @upeb, sallseiiucy Gsm unhscmer ©&Fw6H
onPfler  Hmioser, GHSlrmscmer  Eflumissc, HeoL (Weem eumbesleh &Henflg
Gasm_un@eseoer  LWTURSSHISL Guredin  UsT(Ws  OlFWeLUN(H&EDHEE senflg
DpIICUEHTHRIS 6T ST CIOTLONG SIGHLDEIOTMHGOT.

Guhs B areTemm Spieus G&wsun@seflcr epovld ueerl wrewrey,
wresreSwiseflssr SidleSiusy Hbsomeor, DidleSwer saor@Oliquy emihs USlweor
UL &G Smet w&Hlwesr CubuBousDHES, WIICUGHIGET STHIWELWISSTED.
WDTBTOIF&OT (PeomWIsS pleussHSled Llibh&lser Gubblsnereug)b, Sy Wb MID
QFWAOEH DTV, GBHUHET BpdHmev  eueT(hougib, yUSw  &6sor(HElg LLsemer

@ SuqliuemLd  souell  epould 2 (Hadsab — Seieumbeshiser  Guflgib @

2_geSltiyflSlesrmeot. Seaunmner Hlemeuulley, ueTefl peusD WHMID WUIEUS
2 USTERIRISED6T (Wemmwnds urmofliug whHpIb VWETU(Y &8I0u8) 9, Slwcoreuh MHlev
Speus 2 _sefwneriseflesr uhisefliy Blaab euSlwwnSHng. oTeorGoy, piieus
2_geSlwneniser gmuser uesliyflyn vereflsefley GFEWLUL (HEuUHD DTS HINNE
DpiusHRIGEDETYD  DIGIOIISET — (PRoOLWTS  LWSTURSSED  ueosudley
E@&m_iiyeoLw unm_ 2, Aflwi s erfledt eublan_{ sovssaiflesr Siq UuemL_ullev
wnesoreuisefledT pleus @&wevuN(h &EHEHGH S @& emeuwimeot 2 flw

wer@erhun’_f ustllsomer GHO&BTTOIGIL 6T, WeusBHISET WHDID U6USH

2 _USTEOTRISENET (PeODWTES UNGISTSS uTmoflgSl Geetor(Hb.

Seus 2 _seSlwneniser Suuaflacmer Oscieu@er GubhelETeTEnHbOUNIHL(h
SionisEhdE las) usllsd Gblse Gsomeuunest LNbHEUGeOeT aupHISL
BLaNgbms Guhesmer@pormib Ul S LsSledrug, Speus GlEwebun(h&oiT
Woeopwns QFM_f&Sluns peoLupietens udrefls  &omevemwnSflwifaer 2 mis
@shSLoyd 2 Ml BLalgbmsser GCobhEsTHer IR L WHETmWE: &H6v6s
SigiaouiseflLb 2_ssrasemer Gnitlss Gl (6 GameTemiu® g

umiemaulley sramb CFWeLPeOMET Hlfeuns SNTeoIhisOh&H&Ns SI55)
@awnu@ oo, usTeflls sevells sImDUilcr ) SwhiGn s / HeIM_& /
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ATAL TINKERING LAB

2 USIT 6001 R85 61T
® Wisreramieilcd
Gurmurm’_1q &6
O\FeoTFMI&H6IT
3 19 Y)flecorL_iiseir
& aootleofl & eiT
SoibHs eweo emwsGrnseor Grmeolr Gumi(Hlaer
SwibSlr Qurpeflucd 2 L& 6eoTThIS 6T
ledt @UTMIUIlWIEd 2_UIEGIT6ooTTRIG 61T
coatliuL_&am_1q

1H165T 60T Gl MG WIGd SWHSITID

@&memeo Gpind S

@ uSlGau(hHaseir ®
1. 8SmiyuslGai

a. |2 ustTeaorsSler | eurmiSlu GaH), S &g orcoor, 6T 6001 60t 18 6 & Goluy
6T 600T @uuwit Hlmieueoridp oflemeo

2. Spieust uwestum_ (HU uSlGau(i)

6. 638 | Uy, Gifley | rETEUTSGT Q&5 @umrmyiy em&EWITIuD
6T 60T oraoToflbons | Gangemerser | Sl @QuwiF

3. 2 oL UyuslCau(y

oL Gad) 2 LsIesoTESleor STIGO0ND oireoorefleor G sm&OWITiuD
616001 Oy 1
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2 _wi @amdled mi U SpiIeNsD /
&aofloofl QpiieusD/ @l iISID

1. 2 usyeormiser

Server -1

Thin Client (HSS-20; HS-10)
2in1 Printer -1

Fire Wall Modem—1

UPS-5KV with batteries

Internet Connection Point

LCD Projector

Web Camera

Head Phone Set (HSS-40; HS-20)
Stand alone PC
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STEM SCIENCE LAB - 2 _usresrmiseir

S.No. |MODEL NAME SNo. |[MODELNAME
1. Magic water tap 21. Kalaidoscope
LOMMLITERITO0 & 600T 600T [ & (GHLOMLLI &6m60L_T610 B&ITl)
2. Newton disc 22. Periscope
ﬂlﬂ,l'_l_ﬁéT (b ©ufleiv Gamt)
3. Colour Shadow 23. Corner mirror
6601 60T [HILp 6o e 6m60USI6O 2 _6IT6IT & 600T GOOTITLG.
4. Infinity well 24. Total internal reflection
W1q 6568 &rihisID W =15 GirSluesliy
5. Reflection and transmission 25. Funny mirrors
Slr&lueSliiy w b mud uflworHmid QG619 65608 8 600T 600TITLY 86T
6. Persistence of vision 26. Simple motors
umieme iHiq iy ereiflw Gum_Lmi
7. Solar energy 27. Zoetrope
&iflw A bHmed «QBeom”_Gumy
8. Wind mill 28. Pin Screen
SITHMITE060 21 15 Slemr
9. Day and Night 29. Electric maze
Sr6yb usMID OIGSTENTE FHlp6d
® 10 Floating ball 30. Viscosity tube
D5 & @D Ubhg) Un@H 55601 oL &g emeot
1. Floating Fan 31. Lateral shift
15188 @b Loledr 6N M) U s6euTL_(h LMHMDID
12. Newton's third law. 32. Law of inertia
By 1 eoflest epesTmmb 6915 Hlemeoo 6 Hlae6ir
13. Constellation viewer 33. Circle and Ball
oXletiorBedT &6 "L UMiFemeuITeIT UL (Ib UG
14. Tornado 34. Rocks and Minerals
gmrouerl U6 & (6ThLD & 6oflLorhiss (6THLD
15. Electric bell 35. Hand Pump
WleoT &M Wesofl 6m&L) UbL
16. Magnetic effect of Current 36. Floating Magnets
dleor H1HS 6lemeney D158 @D SITiHGIhIS 6T
17. Heat absorption 37. Magnetic field tubes
@eutiub 2_MlEhEtu(Hs 6o &HHU ood GHLMUs6T
18. Shape of earth due to rotation 38. Fun with magnets
L WbluSl6sT Sitph & ST emTonss SNHSIBIS OIHL 6T ailememumL ()
2 _(IHeUM@GLD 6lg. D
19. Conductors and Insulators 39. Area of Rhombus
SLSE&6T hHmIb &HIUGs6T sfleus s Sledr umriy
20. Laws of reflection. 40. Pythagoras theorem
GirSlueSitiy eSlSlaeir Osnsreo Gsmhmid
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S.No. MODEL NAME S.No. MODEL NAME
1. Parking Puzzle 61. Forces and types of friction
eunaseor Hmis st USlt flem& HMID 2_TmieH6T 616m&&6T
42, DNA Structure 62. Organ pipe
1q..6T60T.6r. om &l W F&HEOT @LDMILI
43. Plant cell 63. Newton's cradle
sreur @&e6o sl By 1L sofledr @B 1q.60
44. Simple Camera 64. Coupled Pendulum
eteiflwu GaLomm S emeroTihs 2en &6o
45, Lazy tube 65. Transverse wave pendulum
&M1& 86060 261 560
46. Elliptical carrom Board 66. Series and Parallel Circuit
Berau’_L Gasmb Gumi(p) @5 HmIb &emesr &hHmI
47. Centrifuge puzzle 67. Loop-the loop track
eowweieod @l ST Hlemev b mitb Swids ,Hmed
48. Area of circle 68. Cone-run uphill
aI’_L&Sledt umiy
49. (A+B)2=A2+2AB+B> 69. Moment of inertia
Sous Slmedt
50. A2-B2=(A+B)(A-B) 70. Arche medes Screw
A& EIDg 610 Sl(HE
® 51. AB+C)=AB+AC 71. Hand battery
608 LD 65T & 6065
52. Tangram 72. Wheel and axle
SHITTD F&&ILD HMID D& &mewofl
53. (A+B)2-(A-B)>=4AB 73. Mechanical advantage Using lever
@By Banemeo LWETU[HGS SwihSHT
uwedT
54. Rope Puzzle 74. Pulley Block
D U 50515 G515
55. KE - PE Track 75. Bones and Joints
Flemev wHmib Swids <H,Hmeo. STOYIDYSET LoH MID el (H&6T
56. Maxwell's wheel 76. Human Body model
B &6 0l6u6d F&6TD eofls 2_1L_6o r&lfl
57. Area of triangle 77. Structure of Ear
W &@amesor s Gledr uriy weoflg HTHlEOT Siemioliy
58. Sum of the angles of the triangle 78. Structure of Eye
W &B8smemr GsmeTihisoflesT &o (Hlgo0 0601l & 600T DicmIoliL]
59. Area of parallelogram 79. Human Brain.
S ememrsHI S Sl60T Uiy weoflg ey emerr
60. Sum of the angle of quadrilateral
BIH&TSSl6or Gasmeriussaflest g (hgeo
360°
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SCIENCE EXPERIMENT KIT
(ILP)

2 9flweo

©@ueoTig & eSlemeori@uN(meir (Benedict's reagent) — 10ml

sou n eSlemeriGun(mer (Biuret reagent) -10 ml

o Mlehaib &n1&sD ( Blotting paper)—1

8[H&8l (Forceps) 1

o1& Brmeiv@ant a6l L svemen(h) (Microscope cavity slide)—1
omw&@rmevBasnt sioemev(h umdeiv (Microscope slide box)—1

oo &@Imev@asnt stoemev(h seuil sivedlts (Microscope Slide cover slip)-5

oow&@rmeiv@asnt Hlermeiv sivemev(h) (Microscope glass slide) - 3

© @ NO QA WN X

swirfléssiur_L wrSlfl soemeo(h) (Prepared sample slide)—1

Q
o

. euagoreoorBI(Hb Gress, (Paint brush) —1
1. 8 feps 2§ —(Syringe needle )-2
12. y- @lpmis (y—tube)—1

II. Gurg SwbHSweo
uepnedt Adlwg) b mibd Guilwgy (Balloon Small & big)- 5
Bernoulli's ball assembly -1 ®
slqeormeor G pGusS) (Candle thick)—1
©@wedeSu Guog@&eusS) (Candle thin)-3
@&60Beom GL_i(Cello tape) —1
@ou”_(Haaapesl (Cutter) -1
cm&sSlo @Lomi giesor(H(Cycle tube piece) -1
usn& (Glue)—1
mbud &8 — Adwg (Hacksaw blade — small)-1
. &Mhs Slewesm 1 Magnetic Compass -1

© ®NO O AN D

A A
= ([

. Steref(Hib prm (Measuring tape) -1

N
N

. &1&ls Casmiismu (Paper Cup)-4

A
w

. Pulley assembly —

N
N

. moui Guegor” Adwgy) wbHmib @uflws (Rubber band small and big)- 10.

N
o)

. Safety pin - &dwg) wbHmib @uiflwsgy (Safety pin — Small and big) -1

N
o

. &55f&Gasmeo (Scissors)—1

-
N

&(meirefeo Siema|Basmeo (Spring scale)—1

N
co

. etoemL_ @mm-Bumb ubgiser Gué (Styrof oam balls pack)—1

N
©

. 8flepd Adwg whHmb Guiilwg (Syringe small &big)—1
. meo &evor(h) (Thread)—1.

N
o
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III. ®efiufiweo
1.  @wW@evsirev (Concave lens)-1no.
2. ®Wewig (Concave mirror)-1no.
3. @oNl@evssreiv (Convex lens)-1no.
4. @ofig (Convex mirror)-1no.
5. @L1_Lmeo(Dettol) 10 ml
6. &wger wiq (Flat mirror)-1no.
7. s&esoreoormq U ul_L s (Glass slab) -1 no.
8. Bev&ii umSesorLii (Laser pointer) -1 no.
9. @oevedrew oL mesorl” (Lens stand) -1 no.
10. @pUul_L&b (Prism )-1no.
1. 8 aul Somemrtunest (Two way Connector) -1 no.
IV. GauHluSweo
1. BusSin GamLn (B&mgwib sousmiuBeort ) (Baking soda (Sodium
bicarbonate)) - 50gm
2. @uiflwib &G@emmemu(h) (Barium chloride) - 20g
3. &smeo&fwib sniuBeort’_(Calcium carbonate) 10g
) 4. sneoSlwib Hsome(h (Calcium oxide )-10g ®
5. s&smoui #60@ul” (Copper sulphate)- 20g
6. G@uire s6oBul_ (Ferrous sulphate) 20g
7. @oor_ eompl_@m_(Lead nitrate)- 20g
8. OWw&eTHwib s6oBui” (Magnesium sulphate)- 20g
9. Gur_Lrflwib Guiwnhis@eort_ (Potassium permanganate) - 20g
10. @&mgqwib sriuBeor” (Sodium carbonate)- 20g
1. @e&mqwib cwanl_rméema(H (Sodium hydroxide)- 20g
12. G&mquwib s6oBur’_ (Sodium sulphate) - 20g
13. &eouii (Sulphur)- 20g
14. &hlms s6o@ui” (Zinc sulphate)- 20g
15. @w&et&wibd mrLm (Magnesium ribbon) -1 no.
16. Qeorm-1185860r (Phenolphthalein) - 20ml
17. Sigdleoiws s&H (Aluminium foil)-1 no.
18. orfl &nomu eMemd @, (Spirit lamp )-1 no.
19. Surgical spirit for spirit lamp -1 no.
20. @engomeots @i &&sb @&y grflems (Test tube cleaning brush)-1 no.
21. &nedl wnHfl a6t (Empty sample cane)- 3 nos.
22. @&uyn u’_emL (Copper strip) — 3 nos.
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23. gfImus gyeoor(h) (Zinc strip) — 3 nos.

24. gefl@&m _1q (Dropper) — 2 nos.

25. eugq e (Filter paper )- 20 nos.

26. yooreo (Funnel )-1no.

27. eosweom (Gloves)- 4 hands

28. ;e &lIfib @&& (Ice cream stick) — 4 nos.

29. oo 6S_eo ser (Litmus paper blue) -1 booklet

30. Aeuiy 6S1”_bero e (Litmus paper-red)-1booklet
31. pH sneir (pH paper) -1 booklet

32. miesor snegorq (Micro spatula) -1 no.

33. GB&I(gb Blermeivig & @iomis (Plastic flexi tube)-1 no.
34. Gengomeors @mi Adlwg) (Test tube small) - 4 nos.
35. Bangomers @mi Guiflws) (Test tube big) -1 no.

36. Bangomeors @Ml ewlg (Test tube cork )-1 no.

37. @engomeoré @uomiy Gig uresr (Test tube holder) -1 no.
38. sevoreooriiq Ammaseo (Watch glass) -1 no.

39. &1Bwmgedr (Iodine )- 20ml

40. Qur_LrSlwb @wreoL_ () Bisscorsgeo (Potassium iodide aqueous solu-

@® tion)-20ml ®
41. efeoflair (Vinegar) — 50ml
42. emaml” Brm@Bermflé Subleod — BisHs (Hydrochloric acid — diluted)- 50ml
43. goostny flé Sudleoid —Bii5s (Sulphuric acid- diluted) - 50ml

V. erengapb snbsefMwepin. (Electricity and Magnetism)

1. 1.5V AA Berseod (1.5V AA battery) -2

1.5V AA Blesraseoid Giq umest (1.5V A A battery holder)—1
9V blesraeoid (9V battery) -1

9V blesrseold ai_&0&med (9V battery Snap) -1

Siepbleofis @mi (Aluminium tube) -1

S 2_Beonst ul_soL evedl”_& (Bimetallic strip Switch) -1
60651 sT(gUILMetT (Buzzer)-1

WDlesr@s& & 220 uF-25V (Capacitor 220 uF-25V)-1

sty Seveons @&ty &b9118 swG (Copper wire without insulation
18 swG )-1each

WlesrasmiyL_6T Fa1qw Q&0 &b 20 SWG & 26 SWG(Copper wire with
insulation 20 SWG & 26 SWG) -1 each

11. Crocodile &Slefli-Aeutiy & sy (Crocodile clip-red & black )-1each
12. Qlermeivig & HlesTaNAM (Fan- plastic )-2 nos.
13. Srmemul” Guest&leo FFwib (Graphite pencil lead)-5nos.

© ©® N O, OGN

Q
o
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14. sOOLou”_L sb9-8euiy & @0y (Insulated wire-red & black) 5 each
15. &by gner(Ilron powder)-10g
16. &by el (Iron nail) —20nos.
17. &neoell & &80 LwesTU(HIb el (Shoe tack) -10 nos.
18. &by Sl (Iron Screw) - 2nos.
19. LED-5nos
20. weoiq B i (HS sapellaseir)( Multimeter (in HS kits))-1 no.
21. GpB&l(RD sMHsib (Magnet flexible )-1n0
22. &bl ul_emL(Magnet bar) -20nos.
23. @Sloor eonL &g d(Magnet-horse shoe )-1no
24. snhs—euemerwib (Magnet-ring )- 6 nos
25. e &hsib (Magnet-round)- 2 nos.
26. &nhsib - HGwrenLblwib(Magnet - Neodymium)-2 nos.
27. Micro USB female pin—1 no
28. zen &l (Needle )-20nos.
29. @601/ sedl_& (ON/OFF Switch) -1 no.
30. Glermeivig & @omis (Plastic pipe)-1no.
31. @uflw Slermevig & 2 _(Hemend &0 (Plastic pulley-big )-1 no.
® 32. Adlw Gemneivig & 2_Hemerd &0 (Plastic pulley—small)-1no. ®
33. et emL_wndsSl 1000 ohm(Resistor 1000 ohm) - 5 nos.
34. emsweo SwibHmb urlledr (Sewing Machine bobbin )-1 no.
35. G&meonit @&eo(Solar cell) -1 no.
36. 668 2a1 8l Siemotiy (Sound syringe setup)-1no.
37. 218 Og2601@r”_LIf Siemiotiy (Syringe generator setup)—1no.
38. Afleps G Lmi Q&L Sieowiiy (Syringe motor set setup) —1no
39. L& ueot) (Torch bulb) —1no
40. L& ueot) g tiumedt (Torch bulb holder)-1no.
41. gomi) @geeor@m”_Lif (Joy generator) —1no
42. gomis Gom”_Lmif (Joy motor)—-1no
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