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l 1 .  ~ ~ ~ z i l n 1 3 ~ f l a 0 9   la ~T0lli~F31%6tJ ( Face shield H?D 

Safety goggles ) d8qn'wfl S ~ U M &  

d 
2. n a ~ o z n ~ ~ ~ ~ t ~ i ~ m ~ . ~ ~ o ~ ~ n ~ n ~ d d d o ~ n ' u n a ~ u d a b m ~ ~  ~ d o l ~ j m ~ u ~ ~ n ~ ~ u  

luXo'oadg f̂lSnir idu ~9gp1aii4 aiusiuaiit 6qmnu ~~nzrjulmniiiiu 

!ow% nmaoa4u niogmqu uo~ainor l f i r i ik~oino~oiru"~nau~ut~ 

dGfl3 

s. od-~l#din~mmrmi~in~~dm( pipette ) narl .kgnuitdl~l fuulf~dol#~w~i~ 

6.  o d i a i ~ m : ~ i i ~ ~ ~ u ~ n u n i o a i ~ ~ d a a l ~ ( l n d n ~ r ~ n i d r ~ ~ n ~ ~ ~ u  ( Volatile 

solvent ) ldu o~~%Iu ( Acetone ) l w ~ l z a ~ ~ i l ~ ~ ~ f l ~ ~ ~ d ~ $ 4 a ~ l f  3 

7. n ? r ~ ~ i r u z ~ m l n z n u d i ~ ~ u n i ~ ~ u n i r a : a i u  ilazn3rld boiling chips 
d 

I ~ 0 ~ ~ ~ l i / ~ ~ f l l ~ ~ ~ ~ l ~ ~ 9 1 0 9 f l 1 ~ ~ ~ ~ 1 ~ 9 1 6 ~ ~ f i l a ' 9 1 ~ 0  1idXid?uicuuoan15n 
d Y o:#uwuilid?ul~~lanu0una~0z~d~aom~mR0u ( Test tube ) rla~dlnuss 

n a e m n a r o z e ~ n ' i a ~ ~ n ( i ~ n ~ r ~ m a o ~ ~ ~ a z ( ~ ~ u i ~ n ~ ~ ~ m a o ~ $ a u  

s. oriimiintuunrnuuu~~~ q l inarmnrml~u~uatlujioriiq#~ q wf0'ou 

&nueriitniimaelXia 
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9. odim1aw:kii;uuaPludi~ji iboaain~nwz~.aduuaz~idfin"?~i~ubi~~n'u 

I azbjriiniu#auuonno~oa"L3uriouLida1qiwfqa~ludiqdi 
i 

k lo, nisrm%u isnzniu ~las?ur(isnzniuoinuamlda~lu~nino~ ( Beaker ) 

rioulmu?u~onrnl~iwuiznun'ud~uaudXo~nisl# nriz~i?uoonaiuin 

i~u?dozril1~8uid~Bdnisin~1muidhid3z1uv~ Iunriiirnrnzmudiu 
2 2 e  oonui~~ir~aiwa"o~d1iwna'ua~?d~uuamkl1sm1u6~uw~uiwod~~n'uni5d~ 

Y 

. iflo01 ( Contamination ) 
d 

11. lunirnmna~nrnrui~aC~i~un"1~11w"~isiu NO, itnz H,S masviin13wmnoa 

lu{qm'gsm?u 
! 
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9 0  0  lunsa i~n is in i insz i iod~( i i~~ lu~mzf f i in i~w~ao~ a~&ot l r~ ia iuawuin  

dim1 id~ini5in8idud5zinw~un L ~ U  Tclri'duu? ansenlllr~ ( NaOH ) n?o i i o u ~ u i ~ u  

CM 117 (L) 5 



( NH, ) ot&.adi.rm&aurnn'~~~$?n ( Boric acid ) d180~l.a ri2uIunr~dni%miilbu 

~ ~ z m w n r n ~ ~ # l ~ m l ~ 2 ~ ~ ~ ~ l ~ u % ~ ~ 9 1 f l 1 ~ ~ l ~ l u ~  ( NaHCO, ) d l $ ~ ~ l . r  
I 

0 - 1aii~ums1u d 9 
1 - ij5umsiuaanu~u 

3 - i~uw51uq~119.r A d  
% - Qlw%Jnlsn"PJoJ'um~.r8 

6 CM 117 (L) 
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cylinder flask flask 

watch glass 9 - 
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A 
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!it 
funnel 

Crucible Desiccator 
funnel beaker and cover 

6 8 file 
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pinch clamp support 



CM 117 (L) 

qnlnadniancla~s 

I .  Graduated cylinder ( n5:~snnau ) 

2. Erlenmeyer flask ( uamldnsau ) 

3. Filter flask ( uam~dtxaun~m'~ 

4. Funnel ( nsaunieq 

5. Beaker ( ~ n m o f )  
6. Crucible and cover ( nl4idniiw'di') ' 

7 Desiccator ( ~o~mnaiudu 

8. Buchner funnel ( nrauygiu~i) 

9. Watch glass ( nssonul~nl ) 

10. Spatula ( #ou6ninnis ) 

1 1. Florence flask ( uam8unnu ) 

12. Volumetric flask ( uam5md3uims ) 

13. File ( mslumbn ) 

14. Clamp holder ( ri?k ) 
15. Buret (Burette) (daism ) 

16. Evaporating dish ( nunr:i&a ) 

17. Bunsen burner ( nniiudqulnu ) 

18. Clay triangle ( aaamumduu 

19. Stand and base ( d&anrliu 

20. Test tube holder ( hkdunn~fl~~fl8Y ) 

21. Funnel support ( #aidnsaunas~nn ) 

22. Crucible tongs ( 1uiiun~8ifn j 
23. Wire gauze ( uriunrimr.m.1~ ) 

n"numzmal#siu 

l$din?umasrnr nrniu 

l#di~?uurr~mr~:oiu~Rel#luni5w'id~n"~ui 

l#~in?unsesaiskiauii5~qrlr9!~ni~ 

~I#~ins'ynsesnisia~s~ 

1~dln?uurr~m5ii~uubdiiifdiin~ubdinna 

~ ~ l w ? u ~ u f l l r a i a i r $ ~ e d n i s ~ m n ~ ~ ~ d u ~ n  7 

1~urrqms~a:riinir~m~1aiudu 

1 ~ i ~ i u 1 r i u u u a ~ ~ n s a u n s ~ ~ i d e n 5 e ~ ~ i r  

~#din?~~~nl111~:nio5:inu51i~d~~i~~u"~u 

#~ufiin?u%#~nnisdl8~~09~ii9 

~i~?uurr~mm:rnud~l#lunir~n'm & .  

~ # d i n ? u m ~ ~ ~ ~ u n a i u i ~ u ~ u ~ ~ t n i ~ ~ r n ~ u  

31#ftil.r?unis6m~iw'~ii8a 

1~diy?uiimgdns&4i6uBiuiia:d~~ 

l#?imswnlsn:n~urdeninaiuiGu#uniso:niu 

1 ~ 1 ~ ? ~ ~ 1 5 5 ~ i ~ ~ ~ 5 ~ % ~ l ~ ~ d d ~ 4 1 1 ~ 4 ~ 1 f l  

'Z#6~um:lPiu9~un15"i~naiufouliri015 

~#sod iugdnrd~ iea i~~~~6~ad i~?u iw i  
1 r ~~in%?a&~mus~rnre~ub~iid i~unimmaod 

~#dlns'y~una6~91~51~ilua:feu 

~ ~ d i n s i r a i ~ n ~ a u n s o d ~ m : n 5 ~ d ~ i 5 ~ : a i u  

~#~iniuiiu~dnrd~m:fou idu q B i i h  
1dio~?ugdnrdiwdo18naiu~eun5~~iuu.-lwi 



buret clamp 

clamp 

wash bot t le  

thermameter test rube trJpod 

t e s t  tube brushes 

pipette 

dropper st1 rri ng' rod 



25. clamp 

26. Buret clamp 

27. Wash bottle 

28. Test tube 

29. Test tube rack 

30. Thermometer 

31. Tripod 

32. Test tube brushes 

33. Pipet (Pipette) 

34. Dropper 

9 J n ~ d n i ~ n m a a ~  

24. Ring clamp ( H'aaaarmau ) 

I 35. Stirring rod ( rr*iallhnurm ) I ~~~unmmmur~an~?u~unizrnaizn::niu I 

a"nurusnid#~iu 
A a 14diu?uaiclynuo;rrp1so~uo 



1. vI~68~466uuywflM ( Bunsen burner ) ~ ~ U R Z ~ ~ U P ~ ~ T I U I S ~  JS'Y~?OJIEUUB~ 

A '  
2. mz~?i~~6iuu6no%1d ( ~irr i l l  burner ) i8um~~u1nniui~a ~fvl#Sqnl3ui~~ 



It flame is like this, turn down gas It flame is like this, open air regulator 

(a) (b) 

this gas very hot 4 

by flame inside 

I t i t  burns like this, am thcgu 
off a moment and light again 

- I 

Cool faion inside cone 



u ,  I 

2.4 fl13!~1i7309$9 
s Lid 

lu#o~d$i3nisr]n~iiq a z ~ m ~ o . r ~ ~ ~ ~ ~ a r a u m w u n a i u ~ w u ~ z a u n ' u ~ i u ~ ~ ~ ' ; a ~  

drzmnuXaidazia"ofll4qiu m ~ o r k u i . r u u u i ; 1 ~ ~ i u ~ i ' ~ ~ u n i s 4 ~ f i n ~ n 1 ~ u ~ u i u  7 
9, B d i i u  K l a z 4 ~ ~ i n r i n ~ ~ u u n z i ~ u m ~ u u ~ a ~ n s o ~ i ~ ~ s z i n w d ~ u n i  m~o~$qimnzd 

( Analytical balance )  id^ ~lhm5k4mm~fl 50 n f ~ i m z l h ? l ~ n 3 a ~ f l i i d ~ d l ! ~  

~ i iu  0.5 n i u i i a i a ~ ~ t o ~ k a G m  trip balance 1ldKiil4io~rnsl#az1Sumdq 0,0001 nfu 
B A da 

nasozl4~nsosaswuw~u"uu 4 ~ I L L H ~ ~  

mto94qdlflu#o'otd~~~'~nis~nii$aId ri~ulw~az~uuI4i~uuuu"sidn~wsGn 
ri A d *  d 4 4 w e  

( Electronic balance ) l ~ ~ l ~ ~ 0 l ~ ~ ~ ~ l ~ d ~ ~ ~ f l ~ 0 9 ~ 0 9 d ~ ~ 1 ~ ~ l ~ l ~ ~ z ~ n a 1 u a z i $ u ~ L ~ d u d l  

iinaiumuimlumskdin~nl~dqiid loo auk 200 nfu imzin?~unzioum& 0.001 

nfu mtoqiq.rriuu&zii&n~nd~fiodnis calibrate odlum$o&q idu m~oc&anuu PK 

16 11P: PK 36 ~ 0 4 ~ ? % h l  Mettler ~ l ~ l l ~ ~ 0 1 Q Q ~ ~ ~ ' 0 9 ~ ~ ~ 1 ~ w ' ~ ~ 1 ~ ~ 9 1 ~ ~ ~ ~ 1 5  J calibrate 
d - 2  rn~a~~~~msi~na~muoi~aiuisndoi~in'uin~8~w"uw" v?ooiaazdoiiu data output ih 

!d{u interface uotdo~nouw"anor"lFi8 mi"o~kiluu~aiuirndiuiav! ~az~$umd.a w ~ ~ " u u  

4 i i i ~ ~ d q  



~fim$oakiw'odoaiiu4ua~ooa 

2.5 n i i l f ldm (Pipet nio Pipette ) 

~idmdu'uvl#lu~oad~u~n1~~a1da,1~1~niini~~on1Xi6u 2 vu'fin"o vblumetric 
A Y 

pipet tmz graduated pipet ~ a ~ i ~ a n i u u o ~ u u ~ ~ w a ~ u v u ~ ~ m ~ ~ d ~ ~ ~ m ~ v o a ~ i d m  kCuia 

nar~~ona~rvaa~i~miuzi10~114aiu hfivoailudmifa 2 iiuu~iinva-kldd 2.4 

1. Volumetric pipet ( Transfer pipet ) I 

2.  Graduated pipet 



~ f l k f W ~ 0 9  Volumetric pipet 

volumetric pipet ~ ~ u i ~ ~ d ~ d j i n ~ z ~ d i z m ~ ~ n ~ i ~ ~ ~ u ~ d w s ~ n ~ z ~ ~ o n  llnzji!~~on 

nulump K~JI~AISUILUU calibrate to blow out ~ ~ i ~ i 5 0 l ~ l ~ ~ R q ( l # i ~ a 9 1 d 1 8  

I 

6 f l ~ ~ I 9 1 8 9  Graduated pipet 
d u u  

Garduated pipet 1~u~~dmnuu~uonnaiuaz~~u~uo~did?~im~81' i  q $~;waiuuui~ 

m ~ ~ d i ~ i m r u o ~ n i r a ' ~ ~ ~ ~ ~ n i u i ~ ~ l # ~ ~ w ~  volumetric pipet !8 daummCnuoqni591d1i?ji 
Y 

~urou64ii 

I. p'udniun'i~uotdldma~lwni~azaiu l~dniuuo~J~dmo~din~1ar1raza1u~o 

dszu1nr$Yqd n 
d 

2. ~ ~ q ~ i ~ ~ ~ n 1 5 ~ m ~ U u 1 0 d 1 9 $ 1  q IW~D~RUO~~?U~~~UOJ~II(.  l l da8~~ f l u i q  
Y Y  

oon l$u'a~q~dniuuwuoqJ~dm adariou 7 dbouniramiulXlhz6ud?uims 

m~uh~rnr i i ~ i ~ ~ % ~ 8 1 u u o n m 5 ~ d a i u $ i i u d i ~ u o ~ ~ 1 d m $ i a u n 5 ~ ~ i ~ 1 d ~ ~ ~ i ~  

k2d u 



nisnzaiu6ilad ~1 

4. ~ ~ 1 ~ i i l i ~ i ~ n z n i u ~ u n ~ n . n " 1 u ~ ~ n ~ i 1 ~ ~ ~ ~ d a i ~ ~ 0 ~ ~ t d ~  InYiazdniu~~j i l ld~ 

f i # i q m r ~ % n  j d o ~ ~ a i s a z a i u ~ u n ~ n ~ i u d m n ~ ~ n n n  ~ i k m t o  

f l i 3 n z n i u o d i d a i ~ i n 1 a 1 G d ~ I ~ l t ~ ~ ~  il . 

HlllfJlHq 81~d~nfiuu¶Ju calibrate to blowout ~ ~ 1 ~ 1 3 ~ i ~ l ~ ~ ~ ~ ~ ~ l ~ ~ i l ~ n ] ~ ~  



2.6 nld#galam ( Buret ~ $ 8  Burette ) 

u'anpli~ugdnr~l4luni~a'fid3~~pl~ari~azaiumdiun'~ volumetric pipet H ~ O  

graduated pipet ii00ziiBfi~0nd3~1m'idla 7 !$ ni5l~~ai5md~nbi0qiGuplou~qd 



Buret tip. 
well inside 
the receiving 
vessel 
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3.3 n i ~ s z ~ ~ u ~ i s a z a i ~ 1 ~ S o u o s ~ w a a ~ i n n i v ~ d ~  
d rn~~zrnuhvi iazniu ( solvent ) o o n a ~ n u o ~ r n ~ a n ? o ~ i ~ n z a i u  ~ u n q m h ~ n  

A' nzniu ( Solute ) A ~ z ~ n ~ ( i i n ~ o n ~ 1  ~ ~ ~ ~ U ~ ~ ~ ~ ~ ? U I ~ V O ~ ~ M ~ ~ ~ X ~ ~ ~ I U I ~ U U ' W U I ~ ~ ~  
94 -4 II 
a ~ n ~ ~ ~ z m u ~ ~ ~ m ~ ~ ~ i o a r i ~ a z a i u ~ n u ~ a ~ ~ ~ ~ ~  2 11 no 

44 d asw I. S#nazon~sidni nad&osnis~z~~uaisfilui~PdYbu 

44 8 4 asw 2 S#vilunsuwos nsd&~~n~sszrwuaisGluim'~~n 
2 dda f Y ? i ~ ~ i ~ n . ~ : ~ u ~ ~ u u ~ n i n ~ f w ~ ~ u i ~ ~ ~ ~ ~ ~ m u f ~ q o ~  n ? i u f o u a i n ~ o h z  

~ ~ ~ X ~ ~ ~ i n : r n u r z m u o o n < ~ ~ ~ d  3.2 



3.4 nl3naBa ( Filtration ) 

nimro~~fiuniruunu~a~1~ad1oiu?~~foonoinv~a1waaw?onirazaiu asnir 
B nroawionirlmnvoali1ad"boiv3~wfli'u azl4nrz~iunroa ( Filter paper ) ~a~nuazvoa 

d nrz~iunr~aniuirallEisoon18~du 3 ~uoimiu~nua~voamznouw~zl~lunirnroa 

2. n i s $ ~ n s ~ ~ i ~ n ~ ~ ~ l l p ~ ~ " o ~  w?olluuf!joa ( Fluted ) 
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2. nl3n309gll3llUUQ~~lnlfl ( Vacuum filtration ) 
dl a d  

nianaaq~nuolzZ;vuira~iv5'unian3aqdm1t:nouia'npIolzlduwa"n msotuon 

Iknaotmmotrszoiknaio~~u~G13~u rn$atu'oo:d3:nou~aun3aun3~9 ( Bucher funnel ) 

n 3 a u n r o t 1 ~ d u f i ~ n ~ ~ ~ u u v a ~ ~ d n 3 a u n 3 0  ( Filter flask ) ~ P ~ W U V Q P U ~ R ~ ~ ~ S I U  

o ros&z io t i updn~dd~ i I~ i n "~qqQ in i~ l~  idu water aspirator ~ i d b ; ~ ~ i i v a m d o A o u  

. izni iaua~~dnraunr~~n'u~dn~d$vl i~#~n"nqqqini  ido;~~in$otnaiu~~~iuuulLnz 
A s  d cl d &udisuosnraunrosaziiqn'u ~ n c q ~ q ~ n / i n i ~ n m ~ w u ~ ~ v l i l X n i ~ n ~ o ~ ~ ~ a w u  5n'nvruz 

uoag~nsaimmro.r~iuugqqinia~~J~i 3.6 

I 



3.6 niadiun'illirnna~ianz~ip1i1nz~~ad10der'~'oin1~"~1~od"idn'oinin~~~do 

I. niadiosdifi~lima11o9~ianz%r~p1 

p d n . r d ~ l ~ u n i r d i u d i d 3 ~ i ~ 5 a r ~ ~ n z a i u 1 X ~ ~ ~  UaR~Rd~B11PI5 ( Volumetric 

flask ) O?LSPI ~ L ~ P I  L L ~ I Y ~ I S I U O ~ ~ P I ? ~  ( Graduated cylinder ) t h ~ ~ l ' t d ~ f d 0 i 0 . 1 ~ 0 4 n l ~ d l ~  

1 2 
r d l  

1. ~ 1 5 ~ 0 ~ ~ 1 ~ ~ 5 ~ ~ ~ ~ ~ ~ 0 1 ~ ~ n 8 ~ ~  ( Straignt -on  - reading ) 
1 . 4 1  

2. m.ruoqdiy ~6~umn~~iu1Pi~n#09 ( Angle - on - reading ) 



a 
3.7 n l f l ~ i P l 3 0 ~ ~ i d P l l ~ 3 b ~ m ~ i ~ 1 0 a "  ( Spectrophotometer ) 

in$0snkdn%ws~d%m~imof ~duin~8~u*a~%l%"iunisa'n~id?%]imnai%]i~~bleav0~ 

r n s n r l t i u % n u o i ~ ' u n i s ~ n n a " u f ~ ~ i ~ ~ i ~ d n ~ d d i v ~ ~ H i s  q d n s d ~ % $ ~ & i  

m ~ o ~ ~ d n l n ~ l v l l n i l i m o ~  Haon cuvette tube 

mn~n1unis14kn$oqnin~n~w s~~~F;1fiim0~iGum0uiqd 

28 CM 117 (L) 



3. ~~dl$otldfll~iq~riltdy~~d61~61~~?& 0 % transmittance ( T ) 

4 5 

4. ~ h n i u  wio rnrazmu~a~iinirnl~u61 T atlu cuvette ainhiinqiu 

~~LOIR cuvette % ~ G U U ! ~ U  

s. I d  cuvette n.rlunio.rldmrlGGw cuvette ~r~riuGR~o.ridnl~W4~ulRd1 

6 

6. d?U!~61¶.ldll& 100 % T 
CM 117 (L) 29 



7. n i s i m 3 t i ' ~ i n i s ~ ? o i i q  U.ini~i?~OzdiniSa'wlaiaqlu cuvette LO:U.IW 
lrin~luiatldm3wfoui~wdi rlin~sdiurii absorbance dl6 

3.8 nl3%VI5i%d ( Titration ) , 

' : ni~~amswidunirnin~iu~btiduoaaiirnz~i~d901~3i'~n~iu~4uu*u Imua~iGini3 
d ' A ~arnriuni3nmiuuim3giu (Standard solution) ~ w 3 i ~ n ? i u a 6 # u a i U ' u ~ u % ~ ~ l 3 3 ~ ~ ~ ~ u  

d?13fl d ? ~ n l 3 n ~ a 1 ~ G ( ~ ~ m m l u ~ 4 u u * u ~ ~ 3 ~ ~ h 1 ~ ~ ? m ~ d ~  i ' i 1 n ~ f l l ~ n l 3 ~ 1 ~ 3 ~ l ~  

i Y 

<U~IBU&I$ 



nuniiuR'maoi ( Indicator ) 2 - 3 nuRnt~u~?~~dnl?u 
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4.1 niarm!au%riaazaia 
e d  m~azaiua~iduairdlojui4~~3~az 

drznou8auifaiiazaiu ( solvent > r r  ( solute ) ~iwiumrriiuambaiidi 
Y rfluRiiinznianuo naiur#u#uuo~nir~:niuazuon~~diuimruo~a~nazaiulun~~ 

nzmurflud16~ 'od~aiuiro1ru'doon?8r~u 3 3Gio 
Y Y 

I. vennaiuluurududaiiQud azuondiuimrufo~~nn-muiulunirazaiu 

100 
u A' 

1.1 SbaazlmaZliwiYn a~uonJ2uimrruo~aqnazaiulunirazaiu loo niu 
d d  d  

ibu nirazrnu H,SO, 38 rdorirun ~RuLnrjn wio  38 ido$i$u! &nljn llinu'n 
' 

Y 

wuiunaiuimirazmu loo niuijiu'o H~SO, 38 nil l 
Y 

1.2 baazlmafirnna azuoniuo~~nnzniur~ud3uimrlunirazaiu loo 
d d  d  diuimr ibu airnzniu H~SO, 25 doriaunlnudilnmr m i 0  25 ido64uii diuimr 1 

diuislr wuiunaiuiiairnzniu 100 m~ ji& H~SO, 25 mL 
u w 

1.3 ~anzJ iw i~n /~u ina  ~zi~ni~o~allnazmui5udin~n~uairnzaiu 
d d  doY loo diuim~ 1bu nimzniu H,SO, 20 1dorrrum~7nGn/d?uimr wuiunai~diair 

nzniu 100 m~ iirUIOnr~ H~SO, 0a 20 niu 
Y Y 

2. U ~ ) ~ A ~ ~ ~ J W ~ J I U I ~ U U ~ ~ ~ J ~  ( Normal , N ) I430 ~0f9JlaR ( Normality ) 
1 w iiouonlliuimri~omaqnazaiu~flu~iuawn~uaua ( gmE ) IU(II~IISIIU 1000 rnL w9o 

I iimr iriu nimzniu  SO, t&uUu 2.5 N n30 nomaiity 2.5 wui~~ai~diairazaiu 

1000 m~ w30 1 n'plriii&nrR H2S04 04 2.5 grnE 

3. ~ @ ~ ~ a i ~ 6 & # ~ l d ~ l 9 J n i ~  ( Molar, M ) wi l )  lual% ( Molarity' ) ~0uon 

I12lnmr6ai7dinzmui~udiuauniu10~iaqa ( Tun) nirazaiu 1000 m~ ~ $ 0  1 iimr i i u  

airazaiu H2S04 i#o~#u 2 M rnolarity 2 ~ ~ i u f ~ ? i ~ ~ l t T ~ r a ' . n i u  1000 au.ru. 

wto  I n̂ mrijru"o H,SO, 2 niulumqn ( h a  ) 

w~lit~lwq diuim~ 1 iim3 = 1000 8~1iiii01 (mL) = 1000.028 nu.1U. W ~ O  1000 PU.WJ. 



4.2 ni~idduwnai~i#ir$odoin Normality ~(hl Molarity 94% Molarity ~(Iu 
i 

Normality 

ni~d?luunaiuibubudoz~o~~~iunaiuar'uw'u~wo~~uyau"iiazfiww'nluia~a 

ibu ni3azniu NaOH naiuiUubu 2 N  ozijnaiuibbui M 
- 

1 x nuyab = i!Awliohmcla 

1 gmE ' = I nYulumt]n 

1 N = 1 M  
Y 

&lhd fflfa",lU NaOH 2 N = 2 M  

Zasriia nifazrnu H~SO, naiuibubu 2 M oziinnuibubu6 N 

H2S04 n¶Jyab = & W ~ ~ O T U L R ~ R  / 2  

2 nuyab (~IIIE) = 1 nYuhm~n 

2 N  = l M  

4.3. 3;nl%(ill(lw.Cytl 
ni~ilmiiirni~iiinodoQI~ya ( Data ) i m r ~ c a r i w ~ d ~ # a i n r n ~ ~ i n ~ i z ~ ~ o ~ a ~ ~  

d 4 Q n k t ~ n ~ i ~ u ~ n a i u ~ i ~ u i n ~ 4 m ~ ~ ~ # ~ i d ~ n i ~ ~ n ~ i o ~ n ~ ~ u  

B 
1. fl~lUPl~lmIBlaBU ( Error ) 

2. PiiQiuauol'ud16q ( significant number) 

3. ni3fl~fiiimisussgaIav ( Rounding off number ) 
I 

I d Y 

4. ( Rejection of observation ) 



1. R ~ ~ U ( I P ~ A I ( I ~ O U  ( Error )' 
d d  d d lum~imd3uiculm q wadid~#douiin'i1dQn~o.a loo do5ivum u.ani1% 

A a94 n u ~ a n i ~ ~ t u i n u ~ n ~ d o u i i n ~ ~ i i m w n ~ ~ u ~ n  n?iuiimwmmmuisoiifi~oon18iflu 2 odic 
d n"onaiunmmm4ouiiiOd'uou ( consistent error ) ~rnzn?iunnimmnouoli~q~u ( Random 

error or inconsistent error) 
A ci 

1.1 ~ a l U ~ ~ 1 ~ 1 ~ ~ b U ~ 1 1 o a ' U O U  

d cla n~iunnimm4oudiijuou i f l ~ n ? l u n n l ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ ~ O d ' ~ ~ ~  
d 

( Definite value ) mu1~n%iinzn~iun' i~8~mu~~1~~~1~~~d4~1vo~naiuna1minaou~8 4.1 
iifisriaul8iflu 4 rGm Zo 

A 4- 
1.1.1 naiunaimmaeunmnain~n~~1ado ?kirimfe~riodlauw'oc 

dg'i7Znis ibu mfoak.a~io idoci l~? ~ ~ ~ t m d 1 6 n ' ; l ? ~ l ~ ~ ~ n ~ o ~ m 1 u 1 i u ' ~ 1 1 t a z ? 8 u 1 m ~ ~ 1 u  
A ci* 

1.13 n a i ~ n a i m ~ n a ~ ~ w ~ n ~ a i n ~ w m a ~ a  iSun~iunnimin40uim~~ 

a i n n ~ i u i i m w n i m v q ~ ~ a ~ ~ i n i ~ n m n a ~  idu n?iunnoim m~nz~qni~nmno.rlrliiod1q 

bu nnuIrirzi~n~isnroim ? ~ ~ ~ ? ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~ ? I ~ w u I ~ I ~ ~ ~ u ~ w ~  n?i~ij~wnim~u 

du6a,1u1snu~lv~87mu~i~~~$1n1~nmno~~o~~na1u~uw'mrou ~oiloldiomnu'nlumr 

nmnaqwfou~q4ioqi4ilatqqiud$i tm: ~iud~.ri"ai~iw"oamnai~w"mwnimlXod'o~a~ 
A 

1.1.3 n a i ~ n a i m ~ n a ~ ~ ~ i n n i s v i m n a i ~ ~ ~ ~ i s ~ v ~ a ~ ~ i n i s w ~ ~ a ~ a  18 
i~ri~nnadmiuomi! 8 ~ ~ z ~ i a , i u 1 ~ n k ~ u n i ~ ~ d d u u ~ i d n ~ i ! v o ~ a , 1 ~ a z n 1 ~ ~ d o ~ ~ ~ m ~ ~ n 1 ~  

kmm imm~iudi~u.rlun1~~a*on4o~~d~m41~'~u1za,u 
A 

1.1.4 nai~naimina~uain~~niswma~a o~iunmamioua~md 

1 h ~ ~ ~ ~ 4 i i ~ u & e , ~ n ~ i u 5 3 n i ~  uinzfi~az~1u11~~1uli'u~~o11n'mna1unn1m~n~ou 
e#' 

mood'ouodi.a?r iinuolmmriimwmmda,iuiJnin'm18ia,uo ~doiinimmno~m5mvu1iii~$i 

n i rnmao~az i in? iuhu1~~7o~zo~ 'm~za '~ io~ iud$1 i iu~ lm idu lumrimnzinirmn 

mznou t1~9u&os$1ni~~1smznoulw'a,zo1m7mu~~1a~1nu~w"a 11i~~~ism:nouuin15u 
L a o  

?doziiwn$~1~i~i~od'nvoamznoud18o~o~'ouin'una~uiflua? ~ ~ u u Q ~ Q I ~ ~ ~ u ~ Q ~ ~ / o P $ I  

nis~nu1ii~nz~~n1~iinz~o~1n'mvo~na14~na1min~ou1un1~~in~1z~8au 
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1.2 na7un~1nindo*iiuu+4 
29 K 

naiunmninn'ouau'numnuuInu?u'nr~umm~ r~viiduduouiuii 
, K  B 

naiunninmiou.a~ndzin~vui~u~z~unaiu~i i i~uou ( Uncertainty ) oiuuinnu.rmuo 

idu ~o~ndiiinainrns~ii'u'uiZuan"una1unfq ~ n u ~ i i m ~ n n n o ~ d u ~ ~ n ~ ~ a i Z u a M " i n a i u  
I 

~zri~rzi~ii~uswomulbil:ou1vdi~~oun"u i d ~ o u n d I ~ i o u I u ' i d i i i i ~ u i i a z Y o i ~ ~ d  
A U d  

n ~ i u n n i n i n ~ o u a ~ n $ o i ~ i 0 " ~ ~ 1 n f i i n 1 ~ ~ 1 n a o ~ i ~ ~ ~ i o ~ i n i n ~ o ~ u o n Y ~  Js{iini%nnnos 
I 

azdio~iioi~nau~uhrid~do1~~ziiinuu1&C naiunainm8oua~~$aiui~nf i i~nvioan 

u u i n u o ~ n a i ~ n n i ~ i n a " ~ u ~ ~ b ~ u ~ ~ ~ ~ ~ ~ & ~ u a ~ S i $ i i G a u  du  oiaiini~hl$1&~miu q 
I 

94 

b y n i m r n i l n s o ~ ~ n 1 ' 5 ~ 1 6 1 i ~ ~ 0 ~ 9 ~ ~  ~am%~l~&iu~~~ol~di1ua6~~1d1in"nu ( Mean ) 

n~oriiidusiuulnP1t~iu ( Standard deviation ) 

2. dij~wauGu816q ( Significant number ) 

Iunirfrii6amuIn 7 ainmrnnbosozdiotd11ui~u8aiavdiiduou9;1i~ii~ 

? & ~ i q  iiilnudn~inuddilairiduo'w ( uncertainty ) (iou~zo~diiimd~~nw"iuido~~infli% 
B d t d  mnnziu i ~ u  rn%intin~nmr.a~nnUeq~auin40q6qazitun 20.346 .a~idumnu<uqu 

i d ~ ~ l ~ r i i a i n m ~ o ~ i a o f i d u f i & ~ d u  20.3461 r i m v  1 azifiudid~iduou bia&idu 2 

nio 3 1Ali#~iidnnuri~ufivo~fdiu d i ~ f i h w a i n ? d 8 ~ u o u ~ ~ 1 ~ $ ; % ~ ~ i i ~ 8 1 n ' n ~ ~ 1 u ~ a ~  
I 

Y e 4  Y  

f 1 k c ~ ~ q i 3 ~ n 6 3 m ~ $ q ~ n 6 1 i i ~ d 9  ( 20.3461 ) iimvriudl5y (Significant figures ) 

dau61diuauu'ud;n'ry ( significant number ) f0ni'iim~~n~lUi~du61voqn1%ind'1 q iiu 
4 1  d naiun!q iid1honuiciouazuniw1neiifiuqfiu61o~q diwiurnup6oioi8umvGud1X~ 

,' 2.4 nio?di8un~uuuod~'u~iiind~diaudu6o~ ' idu di~ardd1u~liu"?i5a?&ri1 20.05 m~ 

hmwcJu6~qnp.r~ari8uiak~udi5~ iw~isiiin~1nn1ri~d1uauG~d15~uo~ 20.05 $4 

idiriudi% 8 1 m v ~ u " l ~ i ~ i n m ~ ~ d ~ u u ~ ~ a u  ibu 34.8 n?u iii8i;loaiiuuwliau 
I 

iduGniin?an'o 34800 d i i i i ~ ~ ~ r a v ~ u ~ q n & u ~ o i f i u i a v w ' u d i ~ ~  Q ~ Q L ~ R ~ ~ I J ~ x ~ ~ ~ D w  

I$iO"~msrGi'LaRn u'uui9uuadl~~dfi1k8~?i~ 34.8 x lo3 tniiniu'imu I 
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3. mafl(i1~1lmd4%19#a681% ( Rbmding off number ) 

by n u o ~ S ~ i l m u d ~ ~ i a i n n ~ ~ ~ a ^ i ~ 1 s i z ~ ~ o ~ ~ n i s d i u i ~ m ~ ~ 1 ~ 1  idol#ifluduou 

iu7tiingl&is~mi~~lf n'o 

I .  Ki~i?muiimldainSa~aru~arul~uinnii s l#Yfiduiin 1 diiliwu'c 

I 

l e i  w 9 '  
4. n l l ~ ~ l a a l f i l 9 l ~ z m ~ 1 ~ 4  ( Rejection of observation ) 
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mnr8 4.1 61 Critical value for reJeetloo quotient Q 
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1.  Ofilnl3Wldl Q-cal 

1.1 #otni Range ( R) vot~iidtd 

R = d1qtqGl - -1di1qn 

= 41.84 - 41 -37 = 0.47 

1.2 nididil~lnditrr~iitdi~tdu ( 41.37 ) ilnr didntdu*ur otnt 

'lJ1 (41.61 ) 

A 
Q, 6'lJo N = 4 ;dl = 0.76 

dl Qsal  d~uniidl Q, 

i u 1  4137 dlsui1iindna~l'lJ15n~nit~ki 




