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~~~~~ 
A TOMS AND MOLECULES 

9l'Tfl~ ~ ~ ~ '5l'l:~ '51<1iJtcilC<I $T-I ~ 
~~ 1t1-lH<M<r'1<1> ~l<hrn1t." ~ ~ 1 '9fltt~ 
M~tarl\!it◄ ~'lTrot ~ il. '1: soo o;i ~ ~ 
~~I~~ ~<ll'Wt ~'11 ~ (<I 

lM ~ 91'11~ ~ut ~ C'51 ~ ~$~,,a 
'!3~ ~C'i1. ,~~~ 91'11. >t4ltGl\!lC<fl 
"f!l~ ~ I ~'51<1i'.1◄ ~'9fltt~~\51f~~ 
~~'<I I 

~~ 'If~ \51~\SIISil <'IS'ITT~ ~-c 9r◄Oll'l. 
(Pannanu)~~ I~~~~~~~ 
4NJHJIC~ (Pakudha Katyayama) ~~ M•1't~1C<I ffl 
~ ~ ~ (<I ~ <II~ ~~'fl'-' ")'j~Cll1~\!l 
~~~91'11(<15$~~~~~1 

>iwll~rn<11 ~ ~ ~~ (Democritus) 
~ fdl©~~ (Lcucippus)◄ ~ ~ $ 91'11( ~lil 
~c'i1QJfC<fl1.~ut~~~~~~~ 
~ 9Rl ~I~~ \51M~l19!J <li~ ~~ ·~~· 
(\?SI( \51M\Sll!ii)) ~ I~ '1<tlC'11ftlAc~ lf~~m ~ 
~~~~~~~"(,~~ffl 
~ ~ ~ 'l'i.i•Jli1lJ_;ai,ti ffi ~ C$ ~ I 
~~ ~ Me!1~>i<ISG'1 c.~~ ~'51◄ 

~~1sm~1~aie<11◄m~~-;ai'i1 
~~"1'51~~~~~ IStt~ ~~~ ~~l~<tlC'-'' 
~~~9'Rail 

~~ ~o"! C61'5~rol1C◄ (Antoine L. Lavoisier) 

◄l>il~A<IS ~~'51◄ lj_'Gt ~~91'1'~ ~~9f.1 <m <i!PIUIA-t> 
~051t~9f.1~1 

3.1 ◄l)il~M4 ~~'Sf◄ w~ (LAws OF 

CHEMICAL COMBINATION) 

~9f@li1-~~ <Pl\5~~1◄~ ~ 
$1 ~ (Joseph L Proust) ~"ii ◄t>il~A<IS Jt©n'i1◄ 
~~~~I 

3.1.1 ~Ml!Jl!l~(LAWOF CONSERVATION 

OF MASS) 

◄1>1rnA<11 ~ <◄1>1mPi-t> mm> -!!ti ~ ~ 
~~? 

451'1if5i1f 9/ ................................... 3 .1 

• ~ ~C<IIIC-it ~-- ◄1'1HlH<II '1"11( X ~ Y 
<Pll<l11 

X y 
(i) <11911◄~ ~~~ 
(ii) C00111~~ ~~ 
(iii) ~~ ~~~~ 

• X~Y<ll~'i1~'Sl-~C'15% 

C5m <!IC<llfGft<II ~~<Rt I 
• <!!"Gt <11Ac<lld1 ·~ Y ◄ ~91 m1 l5ll<lo <!!tl 
~ ffl X ◄ ~91 ffi1 <Pll<l11 

• 3P111tG1\!i11~~~~-e~~;m 
~ ffl! ~ ~ ~ I Jr111tG1◄ ~ <!!tl 
~i'l~mrt(N-3.t) 

V7n777.1,--~ 

fQ~.1 :YR~l♦MZ♦,,~X~Re/ffit~~ 
~~~, 



• 

♦ ..1,f~l1 ~ ~fun <:l"f., .!l81TT:"-, 9f~ ~ 
'it-frol1 ~ ~ X m,s;. Y fi?~~ ~ 9f1?I I 

• <)-;:r,, '6~ ~ I 

• ~ ?ii½tUl-.!. ~ ~ f 
• .!l!,1 ~l>il½l~<'- f.mFm ~ ~ wfil ~1<11 ~? 

• ~h:.1.Ul-1 1.1~-~ ~f.l w.=m:m c'fC'iff<TT ~ 
~t 

• ~~\!.l-!.~~ffif~6A~ 

~:-

.:;<< f.-h~,'51 ~ :.ic\!, -11.,rn~<1 ~ .!lU'R; ~ -1<i 

~ ~ ITTP"1 ~~ ~ I 

3.1.2 f~~l-l_~ Rfif (LAW OF CONSTANT 

PROPORTlONS) 

Cc,~~!%11<1 ~~ ~ M€:!l~"1<11Cci ~ ~ C<J 

~ QTT<;f "iYl <'l ~~?,> ~ a-j~ c;~ ~ ~ 
~ ~ CIT'.<:' ,!., j.l~ <l ~ ffl C?i'M rli<it<3<1S ~ GT 

~ ~ rT~<!l. -£~ c:;fta, ~ ~?fll.!iC\!i a-j'l'f 

~I 

..!J{,f C-~<;j Vd.•l 91~, @~Ji ~ ~<1S ~ 'l'f, 

~~~~ ~ ~~ \S<l<l ~?jl\5 I : 8 I .!l~ ~ 
<ffef9g?fm<iMrnt&~~~.~1gfi~~ 
8g l!.l@JC&~ C~ ~ I -!lt<1S'T<M_ ~ ·-,P,iiN>~ 41 fii @~~ 
~C~rTT<1l-6<1S~,~~~~~fl~ 

~ ~ ?fR5 >i 'TIC~ 14 : 3 I 

-£i~~~R,rol\!i~~?jl\5Wt1CG1~~ 
~I..!!~~~ H~li~ ~ (Law of definite pro
portion) ~'6 Nm~ I~ (Proust) ~W'~ .!l~ 

~~9"~ 45M~ - "~ ◄1>11~1'# cifi'5fi!, cil'lc1>t~!l ~ 
~~~~llfWTil" 

MiS3Fll>i<1Scii◄ ~ ~ >i~PUftGI ~ ~~ 
>tl24516~ <Ut°<IJT ~ , ~ ◄"lm-iM'T ~ ~ 9 f'Tt~ 

~'€~~ dftm~~'>M\j~~ I~~~ 
~'t)IIS,J~l l:fl<lc:rrcul ~ ~ ~ ~ 91~ l.!lGT f◄k;"l;ji 
-r1•(Hq5 l:fl<J~ ~ I ~.P>i<f.cai ffl1rl '<!l~' ~ ~ '6 
~ ~ ~ C<1 ..!)~ ~~~<f.'rt I GW<I 
~ -11>1mH<t- ~w:Tf'>f<f ~~ ~~ tJN>~\!5 1 ~ 
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l~ l!J~ ~ Rt:iPm ~' 
rs~~~Jf4JC<174~2.2g ~rsft 



~ . 0.9g ~ ~8.lg {~ 
~etr-mlf; I Cff'!6'lt C1l ~iW'tZ-11,.- l5"ff 
~'J[;JI~ ~, 

~~+~fi}.r,~~ 
~~,~~+~~~+ ~ 

2. ~~ 3ft. ~ze,., I : 8 ~ 
<:!JfiJ917i!i! rfft 'l'f1Rt ~ ~(9fll ~ I Jg 

~~~~~~ 
~~61ti,'8M..-~~~? 

3. ~~~~w17fi 
~~"J;ffc,fllf? 

4. ~ ~l'J.4/ff"f ~ ~ 
~'Pffr5~~<fifff9ffr"f? 

3.2 ~Cj_ ~? {What is an Atom?) 
<1l.erfi1~rn ~ <l'I ~ ~ . ~ <l'l ~ ?(<fl C<fira1 
~ Ccf51~1C41<1 c'f'i'I ~ l.!IVTiWI 15lljlfaicf51 ~-Fi~? 

~~ 151~lfaicfSl 1.!11'1 ~~ 211~ c'i11'f; ~ ~? ~ 
~~~~~?~~~~1.!161~~ 
~~,I.!!~~~~~ 211~ c~ 
~?f<r.TI~I 

~~~~~? 

~~RITT~ . ..!!~~~<l'l~ 
<m<l' ?f<ll µJ (:q'l(C-il ~ ~ , ~ H<J5!il<ll 151f'lf<fi ~'l 
~'<,~~~?!~~~~~~~ 
15ra~~, 

'?fl<l'111~ ~ ~~ (Mt~ ~ I 
l/1O 9 m = I run 

1 m = 109 run 

~~~ 

~(~) ~ 
10-10 fi~~'l 
1O-s ~ ~'l 
1O-a ~·~~~'1 

10-4 ~Cfl 

10-2 ~ 

10-1 
~ 

"fSl'J ~ ~'1 

~f.l ~ ?f!Vll ?rr.Jl'JT.<lPI a~ <Tftf 7-Jf,l ,1-;1crr1 
l.!lmITT mCTl '?.Tlfil ~ oITT ~ I ffil -~ ~dl1 'f-Pi'I ~';;J 
1511l!PT ('i(fm- fcl'lq~r., ?f<r-TI~ 'i~ I '?.Trf.l ?f<r.ll'JV'IPPf. 
~ 11 .Jl?ff<t ?!Wn, ~ 9Prnl"j .JQf<Til ~ "!l"P.. "!l"rf.l f.rn?r; 
ffll ~ <3?f'Ri ?f<ml'j7?1rf,r ~ ~ ?W,<T: I '?:rt~ 
~t,Lfu,M'1)1<1 ~ ~ $ -!l~ ?f<r.ll'~PI 01"11 
C?frn!T.<fi C,]71,J~<1 ~ , g <1f,n~ ~ ?fPl ?!f/:'l"I I 

~ -3.2 ~9f-br<IJ"<Ti~ 

3.2.1 ~~ ~~ ~ ~c.J:C<ll<l<il ~~ 
~ ~ Ri fcfi? (WHAT ARE THE 

MODERN DAY SYMBOLS OF ATOMS O F 

DIFFERENT ELEMENTS?) 

cmaic<11<1<1 ~ l.!l<fi ~ ~ '51Q~ ITT? 
~ cfS<l'l ~~ Me!l-TI~-i ~ ~ I ~ 1.iflr.'1 
l.!lm ~ 05'{3 1.!11'1 ITT? ~ ~ 05'{3 ~ ffi 

~ c~ait'Gl<l l.!l<f. ~ ~'fl 1~1-S:~ -51Qfi~ ~ 
cmait'Gl<I ~'l, ..!!'Gt<ls 'i~~M 1 <ll~mc~ (Berzilius) 
C~'4C4l<1<1 f6~>i1_~ cma,c'G1<1 ~ 1.!11'1 <l'l ~ ~~ 
~'<1" "fTC'i'I ~ ?f<l'llll'f ~ 'i1<l~1'S:1¥! 1 

0 ~UM 0 ~ Q -a8:Ceirl 

® ~ EB ~ 0 ~ 
© <!i"11<l 0 Cc'li5 0 ~ 
© CJfl't 0 c~ 0 9\T<fl 
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~~~ GTl ~l.:iC<11~~9Rl~"1<1 •llllC<11<!1 ~~ ~QJ"ll wfu 
-mrrot ~'IS (C . ~l~l~, ,q59frr(coppcr) 

~ ~ ~ yprus) ~ ~ ~ ~11 ~ 
l'-1(.•tq ◄~◄ ~ <>hr1 l "i'~ .. 1• 1 

(Gold)~ · 1
"'

1 ~~I ~ 'i'f"S 

91"'1 ~ ~~ellow)◄i!!>~~~ 
of Pure and A r IUPAC (International Union 
~~~ ted Chemistry, 15/l~N><l'> M~1:ii 151M' 

16~C<11◄~ '61 . ~) I.!) c:mc:-tc<1l<1◄ --llllC<11<!1 ~li'f..j ~ I 
"iUl "5ft~ ~llliiC\!5 c:qlc:-ti.<ll<!l<!I ~~!!~<du! <TI 

11.!)1,l ~ !fOfll'51'1~ 
(uppercase) ~ ft 5'hl ~~"51l~ 

(lowercase)~~ ~ 15/l~l ~<IS~ 1511~ 
~I 

(1) ~~ H 
(U) l!l'1,filf.hn~ Al· 

(iii) :qs~ ' • AL~ I 
MS . co; co~ , 

t,lillii ~ ~ :ti 
--llllC'GM ~ io-e --!lllt M !!~ "511~ ~ 
~'f.tct (Chlori~ ~ l!l~ ~~~I ~ : (i) 
~ MS ), ~ ,(n) ~ (Zinc), Zn~ 1 

~ 91"'1 ~~1--110'<'.' cmaic<1t◄◄ ~. ~~.ffl<l'> 
91"'1~ct ~ ~I~~~~ (Ferrum) ◄ 

111"<' Fe, c.--libilllil (Natriwn) ◄ ..,..-1~ 1 ~ Na ~M .,..,, ~ ~ 10:'(' 

~ 
1 
~ =alium)◄ 9f◄l "1c:Ufi:m~◄ ~ K ca1tm 

I t A ~ ~~~~~..Qtil~ 
◄ >i Jl <15 111-<:> ~ I • 

tn-r 
~~Am11 Al ,qS~ 

"5ft~ Ar 315~'1 

cAf.hu:.i Ba '>t"s 

~ '-f'f B ~'li!!i-'f 

~~ Br ~~ 

c.¥1f~11:.i Ca ~'l 

~ C C"1l5 

~'Met Cl ~'i'fc.i~m~ 

<IS~ Co ~ 

( Cif'lo'IC<l l◄◄ ~ ~lffiTif '<l'>"C◄fv;!i c.m'1t<11<l<l 

+r~,._,,~~l<l-1◄~<111 ~Cill'9M ~ I ~ll<l '6~ ~IM<l'>l~mrt ~ I 

~1M<fl1~ >tctSc.611~ ~C4S<II◄~ ~ ~ ~ ~ 

M 

3.2.2 ~~ ~ (ATOMIC MASS) 

~ ~~ ~C<fi -wi ~,;'fu11 <1l<l' ITT:GT ~~ 
~ c@Frs ~ ~ciriut, 05e<1 -TCG :dRbd,1 ~ ~ 
~?f~l"!W<fi~~l~~~~~<1WJ~ 

~ <fTIJ ~r ~ ?fl~ e<1 ?f<mf'l .QGl<I ?ff<lllrc~ r.i 
-:,1"7 (.' I' 11<1,ql IS<f 
~ ~ f<j~l•l1>i41~ ~@oo'rr,'fl m \;!lei~1 1 

\!.l<t--:'J•i41!1~ ~'J. l!lur<T 15<! Fl'ITI ~ ';,cii•llatFf,~ l!!GJ 

~~I~~~ ~WTT'>f<l f<lf~~ ~ 
~~• ~~m~~~rM'5<l'f.icfu<fi<f!~ 

/ ~ ~~ .,. ·I 
~ ~ l?ll {.@ir f<l ~ 'if10-:i l,<o'>f ~ ~~ 

(CO) ,q5 ~'1 ~?f Co'llm ~,q5 1 ~ 0f'<H C~ 
ell 3 ~ ~ 4 $1 151~{.@i-1<1 ~ c'f'>f ~ co '>ra;i ..,.,, ~.,,, 

4 
l5ll--l ~~ <I>~ 'i'f<Fl ~ GT<! 3 ~"I \S<f<! ~ 

~c'!'>l ~ I~ <!ltil ~'l<f 'i5<f<I> ?if<!'lll~ffl ~ ~ 

(~'amu' ~ ?f~~fif,@:f.<1'1 ,qS<Jf~. ~ IUPAC<t 

~ 151•ll~ M-1 i~oil ~ <!lf5m ~ 'u '-~ iS<T 

~9' fa'!~ ~ )~~~ ~ Cf~ '5<f ~'<I I .o u 

151M' 1511'910!:irrl<I ~ ~~ I .33u I ~ Jf~~f<I ?j_'PR~IJT <l1 

~ 
C u ~~ N 

F 151~(.iSi;i 0 

Au ~ K 

H ~ Si 

I ~ Ag 

Fe ~~ Na 

Pb ~ s 
Mg ~C◄H¥11ll u 
Ne ~ Zn 

91.'Plt~m ..QUR <1QfPlffil -e~ ~'cc'f ~'ffe~ 1 ~~ 
~~ '5<I ..Q~ 151-i_>i'c!il-1 ~ MiS3j,tl>i<15li:f 

~ \!> ~lf&l<t-'6il~ ~?fc'l"l?l 151~l'5i-1<! ~'J. -!!Ufq ~ 

~ 



• !,.r:;.r.:•r.,1 <Nii , -;IR, r..:n~ ~ Mfu.m <fir, cin~, 
';f );;i G'f-lf 01 I 

• JJ~ 9fPl"-TI'1~, ~ ~ ~~e:x, ~ ~ 
9loPl~~ futr.?l ~Wr-11 

GT~ ~i<f. 196 1 ~ m ~ l'ifl l!iv1 ?fMlTJ'1W<fi 

F1 5<r.<f. ?ff<f(.c'l C-1 2 ~~ ~'1~ IS<1 ~'ffi<1 
~ 2r.11'1 ~ (standard reference) &lm?f <nro er.,~ 

~ I C - I 2 7i ...!JG'l ?f'ir-TI'J<l ~ wr; l ~ ~~~ 'flTFT ~ c:I~ 

-!J<f. ~'"ff.Tlffi ~ ...!l<ll<f- 1 ~ ~ ~~ 
?(f<'l.rt'TR<f. ~ 1 ;:i:.r~ C-1 2 'I ~ 'l • c=j~ ~ ffl 
R'TTJ <:':7l'l~ I 

<01, .!!~ <l5:'l MCJr~l<l c'f';R:i ~~--11~ ~ ~ 
~ C~ TT.~1-i"ll (weight)~ I ~<l ~ ~ Cc'! "GR 

~ 12 ~ ~~~ 12 ~ ~ ( 12 watermelon units) 
<rl 12 <P-7 ~ ( 12 fruit mass units)~ ~ c'f'tc'! 'l!ll'r.,; 
s!1<1 :.J~C'Gl<f. ~-C 12 m ,f;TR~l\5 <;5'ifW-I I~~ 
~~~~•11<f.Ft <x;~ ~~IS<1(~~~) 

isP.-HJICci ~ <P-'l~~(fmu)~~(~-3.4) I 

(a) (b) (cl 

(d) 

~ - - :G 1 JD.!l-3.4: (a )~, (b) 12ulPB't, (c)\!1<1-l_~l l<l 12'1!ll'~, 

(d) \!,<! )Jfar<l Q'3:<llC<1l<l ~ ffl<l>c'l MCJii~~ 

<P-'!<! <3~ (FfRfl ?fffi I 

~-,-;:;.- - I ~ 
-!Jl<t-t.iC<l~ C-1 T<l ~~'Pl~ 12 \51~ ~ 

~fl•ll ffl ~ ~ffl IS<1 R'ffi ~ ~ I ~ 

r.?fl<11 n.i16PI ?f<r.!l'J Jlt PI ,,~ ~ r.-11,✓rr.UPf ·arr.?ffr,J"-f. 

?fl•1'•JICIWII ,;g,i (Rclnti vc ntomic mass) 0 Wll ~ r 1 

•~ 
~ 12 

.ff@~ 14 

\!.ilfilt-s&I 16 

~ 23 

Cll~C-ifiJI~ 24 

~ 32 

~~Cf 35.5 

C<M~lil 40 

3.2.3 ~~ Mil'f C◄ -~? (How DO 

ATOMS EXIST?) 

'l!ll'ff1<.Til~ ~ ?Rlll~ ~~ Qffm ~I 

9r◄rnt~ ~'1 ~~~~I~~~ 1:!51'J. ~ 
~~'ii~~~~~~~~~~ 
<TT~~?fW{II 

4111( 
• 

1. ~•n~~rartfihrt, 
2. ~ ~ ~1111111 cnn .,,.., "" 

finr p 

3.3 ~'i_'Ri? (What is a Molecule?) 

1:!51'1 ~'a, "11l>il{1M~IB1C<I ~ \!51Qft~ ~ ~ 

~ c'f~ ~ ~ ~ ~ ~~ ~~ ~ 
C'>IW I ~~ '>!~~ ~ ~ 91lf.t- OOc'f ~ cift'i! 
I!)~~~~~~~ <IS~~~ cin~ 
>i~Cft11cAI◄ ~ ~ ~ ~ 1:!51'J. C<11a-Jt ~ I ~ 
<TT ~~ ~'ii ~ ~~ ~~ ~ 1:!51'J. ~ 
~I 
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J . .l. l ~~'.l (~1ou CII LJ:.S OF l ~IJ .MLNTS) 

.-.~. ' ~ 1 "!.']r.":r, .£,:1 "'l'M ?f-'r.TI'I7?1 r,lf.;n I ~'if.I 

c \ r I ! "":1r.i II k l ~ ,~-., 1-("'1 ~"!"1 (111':',-1 ~'1 .!iITT 

-:.. .!. ?i-r:;; ~ 'iTfh; "!:l~<'!WI ~'iM ~~ 

~~.rr:ti l.,!.(.1 •• !:-fl I ~9 ~?f af.sctb4<'1 .!lvl ~'l 

"!..IP;..(~• "l IJ1;1 ~'JV'! ~ ~ l."l~<I IC<I ~ ~ 

~ ?fr.'l-7~ Cd ratomrc ) ~'J. O, ~?f b •l1 li11J I 

,,~.,, lb"'l ~ 1ji;t ~I~ ,!, af14r.~~<I ~ ~'J ~ 

?; '0, !..if.::"?:!~ (07onc ) "!:l'J ?fl-1 1 ~'1-.wl lv.rFT 

,; ~~ 9Rr.!l~ r,rfi-:!; ~ ~ ~~ ?fw-r1~ 

(atomrcrt)) ~ ~ I 

ri,.:,.,,~~ ~ ~ l'i7;"I ~ ~ ~ '1~71 

'iW-, ;;1~ I .!l~7.<ll<1,!,, ~ e<m; ~ ~ ~R~ 

?f-'r.il'"J .!l~'i( ~ ~ ~ I 

~ ~~ ?frr.il~ ~ <f.<fl <11<J<fi I 

~'ff} ~'i~ JM5~m 
Sfeiu1:.i ..!J<fi ~ffl 

-!.lf14C~ .. N-~~ 

~~ N-~m 

~~ ij-~ffl 

::,'Rei lij-?fl<flllffl 

~~ ~ -9fFr-Tlm 
~ ~~ffl 

3.3.2 cift"SR ~CJ_ (MOLECULES OF 

COM POUNDS) 

C'l'r~'if ~ 'il ~ ?f<f.11'1<1 ~ ~~ ~'il ~ 

~~ '!;!') 'i~ ~ I~ 3 .4 ~ Ccfl$1:.il4 ~9 

~ 1 (.:-l\i,_ 1 

36 
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• 

~ ~ 

~ 
~~ 

~'twl. ~f'lc-sr,, 

~~.•~ 

3:8 

J.~ 

f"l l "'-il - 11.,-.. ~ ,, .. .,~ 
~(u) ~~ ~ 

91=4 
~ 

I 

H 1 1 - =l 
I 

2 

0 16 
8 I 

8 16 - 2 

~~~~~~~~~ 

H : 0 = 2 : 1 

1 

3.3.3 ~ ~? {WHAT IS AN ION? ) 

~~~~~cii'l~~~<lS'll{charged 

species)~ l .!'.l~~Q$'TT~l~ <IJ~~ 

~~ ?fTC<I I~~~~ ..!JGT<lS~ (anion) 

C<1lffi ~ ~ ~,?iJJ~ ~~~(cation) 

C<1lffi~ l~'l~?f. ~~~(NaCl)~~ 

~~~~(Na·)~l<1i~~~~~~ 

(Cl )~~l~.!'.l'GJ~~~9Pflll'l~~~ 

~'l<f ~~ C'illt ..!I~ Q ~'<I~ I ~~ 



C~fi8lill~ t.¢c1W8J1ll ~ 

'51f;C&if 

~-stt-1fia11.i 

~~ 

~~ 

~~w-t ~~---
3.4 <1l>tl~McfS ~~~ (Writing 

Chemical Formulae) 

5:2 

3:4 

23:35.5 

.!ll,l cii't51<1 '11>iHIR4- ~~~ ~'a, ~ ~~~ 
~,;If¢ <fi?R; ~~?R (f.qJ c!lGl ~ I ~~ 

1. ~~ Na• ~'Wrl 
?lt&ll8J111 K· ~¾~ 
~ Ag· ~'<11~ 
<ll'?fPI (W Cu · ~~ 

~~ 
2 . ~ 'i1<fl~t11 Mg2• ~ 

C<t-~P.8Jtll Ca2 • ~ i;'j<J>I~ 
~ Zn2• 

~'1(10- Fe2
• 

<TS?f~ (II). Cu 2
• 

3 . .!l affe Pm I 11 AJ I• "i~~ 
$'1 (III) • Fe3 ' 

~~ I <1l>1BJf.iq5 00'>1 c!l~ ~ ~ c!l~ ~ 
~ ,w,r, ~ .!!ut ~ ~1~ ~ ~ 
Q'l'i1 ~~ ~ CWSi)~l<I ~ ~ ?f<!1 <lffi I ~ 
~'l@ CW5il~t<II c.~ t.iTloid.il<I ~ <11 ~ ~?f 
~ ?f<!1 lITTl I 

,.!]~~~~~~~~~~ 
~~ QfTC4i I ~"'ll~l&IC<I ~ c.45~8ioilll-1 ~ ~ 
lfCTTl~ ~ ~ '5R ~~ ~~ ~ ~ ~ ffl 
Q'l'Slt ~. ~ F,, ~ ~ ~ <ff¾ ?fTf¾ 
<ffer l8l<!1? ~~ ~ 0 ~ ~ .QC4li&-14l 
~ H C<1 \;~9f'l ~ C8iWl&i<I ~~- ~ ~~ 
~ ~? ~~C<P~ t'Gt OH~ ~~? ~ 4 • 
~~~~~~~~I 
~ ~ ~ ~ ~ C~t&J\!ll ~ 

~ 3.6~ mIT ~I ~ ~~~ C~ll5il~t<1 muJ 
~~~ P'ffll 

H• .!l11ml11 NH· 
4 

H ~~ OH-
Cl ~ NO -

3 
Br ~~ 
~ HCO; 

0 2- ~ co 2-
3 52 *1~ so 2-
:i 

~ so 2-
-I 

N-,1 ~ PO 3-
-I 

• ~ ~<!J~ ~~~,~~Mn ('WlR~~~ ~ Clfl1'1~, , 

31'}_ ~ ~ '1. 
37 



◄l>ml f:t<.f. ~~~ ~~ C'\!51~1ta,1c.4 ~'>llm 

f.1~1~C<lM ~ ~ m I 

• ~ '6~ C(Jfi&i)~ <111!511~~ ~~~ I 

• ~~i!51~Q cirl'it~~i!l11~ 

~ !Im M--« ~ 1 ~ : c.4oi~~,~ '!.IIJI~ 

(CaO). ~~ ~~ (NaCl), ~'1 ~c,ll'fts 

(FeS ); <15'~ 'ol'tl~ (CuO) l!Sllfij- I '!.IHICiSi.t, 315~'1 

~ ~ ai'Jll"'l '?SI~~~ C>flll'lf.01 ~ ~I 

~~ c.¢01~m11, ~~. ~ ~ 45~ ~ 
~ ~ <l'tel1lto, M~ ~ I 

• ~ '9fR111~ GIBR .. C◄ Q cin'Sf -.!l~ ~ 

~~ ~ 4C◄INi ~ ~ -.!lC<15ffll4 ~ 

..!IUT<1 N:,<¢◄<¢ ~ ~~ I~ ~M~ 

..!16~ ~ . C\!JCl!! <l11i-'ft◄ ~Ull'8i-i ~ I '\t,'11~1 ~'Pf. 

NaOH . 

3.4.1 ~~'A )i((.4'6 {FORMULAE OF 

SIMPLE COMPOUNDS) 

"'Jyl ~ ~ ~ "Jf◄01 c~NC4l◄4 N-~ (binary) 

cin'it ~ ~ I~~ C(JNliJ\!ll ~ 3.6 \!> Nm 

~ I c-m'5l<I "I~ ~<tbt C'\!51~1Cd11C45 ~ ~ 

~ 9fl<l1 1 

cii'i~ ◄1>i1ilM4 "I~~ MC'itllC\!> $ '\t,~ 

C~01C<1>~1 ~ ~ C'lletNllC41◄ ~C!fOr ~ C"T"J,'(3~ 

lft◄' ~ "f-61 ~ ~ ~'1◄ C(Jle/J\!>I ~ ~~ 

~ (C rossover) ,,t.C41\!>c.'GI fii'lfl ~ I 

~ ltl¥1i 

l .~~~~"I~ 

C(J I et}\!> I 

c:ift~ 'f~~ ~ : HCl. 

2 . ~~ ~ijlJl~\S◄"I~ 

~ H S 

C(J(etJ\!>I 1 X 2 

"Jf~ ~ H1S 

3 . qlW"J ~~~ ~~ 

15~ C Cl 

~ 4xl 
'if~:CC14 

~'Sfe.tf~Wll 315~ ~~ti~~ 

(M 2•r1 ~ ~ ~ (Cl-)-1 ~~I~ 
g ~~ ~~~~~~ 

~~(4\!Sc.lil "'11"1 1."' I 1'1~-.;rf "W11! 

~I 

4. Cll'Slt.i~l.i"l::15~~~ 

16,; MgxCI 

~~ 2+ l-

"l~:MgCI2 

~-stc.i~ill.i"I 315~ ~ ~-s-tc .. ~•11~ • 

(Mg2•~~~~· (Ct-)~~ I~-

1'1~ ~~ ~ ~gJ ~~ ~ ~ ~ ~ 

!Ml1 ~~ ~ I~ <RI Qi "l~C<l5'-!>c.UI'-!> ~ ~ ~~ 

~ 4◄t ~~I 

c.♦\'Gtillit '5lf~ '%'tt~ct : 

(a) -.!l'1fi!H~l.i"I 151<Jlllis.;q -1'1~ 

~ Al 0 

~~ 3+x2-

(b) C<l5'1~~1.i"l \51'JI~ 'f~ 

~ Ca 0 

~~ 2+x2-

~ ~ ~ ((jllS!l\!>1 ~tqs I C\!>1~1Ci11t' 

c'½o2 ~91 ~ ~C<l5~t'G1 ~ 1 ~ ~ "'~ 

CaO ~91 >1.;qaiJcp\b ~ "!'6 I 



(r} ~~ ~~~t◄ l'f~ 

~/~~~ Na, yoJ 
~,111.i 1 A 

+ 1-

"f~~ NaNO 
J 

(ell cq1a-,firn1.i ~~f~~"' ~•nmc 
" •"' '-I 

~ /'11~~ Ca OH 

""'""' 2+ X, _ 
"f~~ : Ca(OH) 

2 

~~ell C«-1~1111 ~~ "f~ Ca(OH)2, 

CaOH ~ ~ I 'I~~~ "If~~~ ~ 

~~~~,~~~QHq1~ 

~~2~~~Cll ~~~~~c~tfGJltl 

c«iliJJr~ ~'P~i'l'S1iffl,t~1~ ~qi~ 

'>1'ca'I cct1a-,f\{11~ ~'111~\!i ~A.ca~~~~ 

!lC\!Jlctlc:il '1~ 9Rlrt, ~ I 

'6,,/>1~ NaxCO, 

~l:ftil 1 + 2-

l'f~~: N'½C03 

'{3~ ~'1'\!i <l'lhf.l<.41◄◄ !IC~l-siii ~ <IN ~ Jltl 

~ '51Bl(.~ ~ I 

(0 Jl11~ flt'"1(.~{ri1 ~~"C<l5\!i 

~/'Ji~ NH4 504 

~l:ftil l+ x2-
"f~: (NH4) 2S0• 

I. ,pmrwfir-.r 
(i) ,~Wli.,.,.. 

(II) -i.fitf.l'llii#-

(iii) '""" .,,. 

(M ,11t1,.,fi,,111{ftf~ 

2. Wlff >ttt • .,,.,, .. f!l'1"1 cft~ 1"'1 ,.,..,, 
(l)Al,(S0,)1 

(II) CaCI, 
(ill) K,SO, 

(MKNO, 
(v) CaCO, 

J. ..,,,,,,~. ,mn ~mt,. pr,, 
~, 

4. (I) H,S .,,.,,,._ 

(II) PO/-~ 
,~ ~ amt, 

3.5 ~~~~lf~tfRctt (Molecular 

Mass and Mole Concept) 

3.5.1 ~M ~ (MOLECULAR MASS) 

<.:,j♦iCbfQ." 3.2.2\!i ~ ~ffl ~ ~Cff(.ijl '-!...IICo'\lf>.il 

4AN.CC11 I Jll. tff-t'11t"G1ct1 ~ ~ ~ ~~ ~ 'Sj'f.ft 

<l5W1 ~ <Ira I Jlv1 ~~ ~~ ~ ~~ Jlij1 ~~ 
'4<fi1 )lqlta-,1(.<11<!1 '9fil'1Tt'J:'1 ~ffi ~ c<Tl~ ~ I 

~ ~ ~~ ~ ~ (u) \!i ~ <RI .!llit '51'P' 

~9'm~I 

~lfl~◄ct3.l (a)~(H2O)"◄~'Pfm~~~ 
~cl5"◄1I 

(b) HN0
3 
~~cdff~~"iRTI 

(a) ~~~ffl~ = lu. 

<o1fi1 (.'9!-i<CI ~~ ~ = 16 u 

~~r~~ ~'l~~ l:il~t:si-4 ~'l 
llf<lll ~ ~~ ~ = 2 X } + 1 X 16 

= 18 u 

(b) HN0
1 

._, l:iltffl ~ = H ._, ~M 'S:ct + N<I 

~'ffl~ + ) x~ ~~~ 

= 1 + 14 + 48 = 63 u 

3.5.2 -,,~ C~~ (FORMULA UNIT MASS) 

cift'il Jllit:ct "f~ C'S1~ ..!lffl ~ 9Rllt'WIR<1 9fr◄f-lt~ 

'5<1C<l1~ Qll~ cin~"JI~ C'511U '5<11$ ~ffl 

~ ~ '11Cf.ft ~ ~C-4'TC~ ~R~ C'ilro ~ 'Ster-TT~ 
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~l~.-t3 2 C 
• aClz ~ "I'~ c"111t~ 'ffef;{t~ I 

"l'lTl~i 

Cact~~ 
= 40 + 2 35 ~ + c2 x c,., 9fR1llm ~) 

x · 5 = 40 + 71 11 I u 

I z';. O,, Cl,, CO,, CH" C,11., C,H" 
", wm,; Cll,Oil~ f/ff.efi;, fR ffr1il1 ~, 

2. ZnO, Na10 llTf.f; K,CO, ~~cf($ 

n ~ ~ / ~ ~~ Wifc4/if 

•)r Zn • 65u, Na • 2Ju, K• J9u, 

C-1211 'll!Ili-Ji0 • /611. 

6.022x I ou C ~'l 

6.022 x I o~3 H ~'l 

0.022 l< J023lJT ~ 
~ 

6.022x I o~31;!;f'J. 

I ll'c=f~~ 

9f<l'lll'l 

I l1 oi rl'CcfSf c;Jf ~ 

( 9f<l'll1'1, ~'1, \?,(~) 

I ll'c=f ~'J 

3.5.3 ll'ci4f tf~'fl (MOLE CONCEPT) 

?frffl ,;~ 7!tl:<1 ~•-c~;r ~Pl' -.!.INICwl"I ~ 'iit) 

~t'vf<li Jlt,f ~'I ~?f r77rrnl I 

2H2+ 0 2-> 2H20. 

-a~ MfJf1'1ttil~ ~ CCI 
(l) ~~ fjvT \?.l'J.-1?.,~f1=1cl!ii=•~M .J.1'Gr ~%f ~ 'T~r 

~~ ?fr-TPI ffUI \?.I'}~ ~ <Tl 

(ii) 4u ~~~ \?./~. 32u '-!-IBIC~•I ~'WI' ~ 'I~ 

~~ 36u ~ \?.l'j 'ifZ.T ~ I 
'<39f<fl!f ~rci,pr 9f<ff l?.flf.1 ~ ~ '( ~ 

~ Cl] <.Qti'! ?f"i'l~ ?ff.ir.n'1 ~ ~ <ff \?,/~ 4~~ 

<f~ <l5W! "f<ff 11rn, ~ ~~ MfJJ.111., ~, 

<.Q~ MfJfillCtil~ IST'if ~ ~l'l <ff \?,/~ 4~~ 

C'Pffrf~ 'i_6TT1 I ~ ?ffftef -!I~ ~~ ~ 

~ cf5◄i\5!cf5 ~ 1?.!'l ~ ?f<r-11'[:lf ~~~/J~ ~ ~ 

~ ,ffe~ I ~.!!UT~ l!l<'f.<TS '.r'a;f "<f ~'Tl 

<AT ~ I fil'CcfSl<flf ?f"i'l' ( ~'1, l;!;f'J, ~ <fl ~) 

12 gm C~'l 

l gm H ?f<r-Tl'l 



~ JJ~ ll ~ "l~-.m ~~ ~ 9fPnnC'f<II ~ <ll"I ~ 
!IT'$! ~ 91';!, ~ 9fRlTT~ <11 ~I~ '5-1<1 ~1-1 I 

filt<l51Cofl JJ'l;i 9flft~ Ill~ ~ <11'11 ( ~ "1, l!il'J 
~ ~)~ "l~-.m ~ . 6.022 >< 1021i;i I JJ~ 91fl1tiWli!i 

Jlul. ~ 1 ~ ii~~ JliSt~· ~ (Avogadro 
number) ~ ~ 1 ~ ~l;r\ JJ~' JJ'i5'r.~' 

tAmedeo Avogadro)"'~~ JJ~ ~ ~ ~ 1 

JJ~ ,:i~~ No ii~~ ~I ~ I 
I ll~ (fiJC<l\1Cofl ~) = 6 .022 x 1 Q23 i;J I 

~. I ~ = 12 Ull 

l C~ = 144 i;J I 

JJ~ .,,~~ ~ ~ ~ ~ ~-<, JJ<!l 
~ <11 ~ C~Pi~~q\ JJ-11 ll~ JJ'vt l?il~M'& ,ffe'11 
~ I ~ ~lfilGl ~'c>f JJ°f;1 ~ ~QR JJ<11 ll~ ~ 
~ I 

JJ'vt 'Pf'fl~ ~ ll~ ~ ~ ffl ~'9fm 
~ffl ~ ~ffi ~~I JJtJ ~ ?fRlll~ 
~ ~ ~ffl ~ u!W<ri (u) ~ ~ ciilaicu1<1 
JJ'vt ~~ ~ ~ ~ I ~ C~i:1ltil◄ ~ llc'! 
~~ ~ 15!~'. ll~ ~ 9IT$f ~ JJ~ ill~~ 
~ a;~ ~ ~ ~ 'u' ~ ~ 'g' ca, ~ 
• , ~~ 11~ ~ ~ ~ffl ~ ~91'6 
~~I ~'t ~91, ffl~ ~ffl ~ = 
lu l C~<1IC<1, •~ ~ ~M ~ = lgl 
lu fl~ ffi~ JJm ~ ~'l. Q/WlSI 

lg~~ 111"1 ~'l. ~I 

151~~ 6.022x I 023 'vt ·~ ?f<111l'l_ Q/WlS I ~. 
J 6u '51~C'8/~\!i '51§1C19i,l<I l!lm ~ ?f<111l'l_ Q/WlS I 

J 6g '51~Cl8f~\!i I ll~ ~~ ~~ ~~'- 6.022x I 023 

UT '51~(.ISi,l<I ~'l ~ I 
~~ .!)~ ~ ~~ ~ ~ ll~ ~ ill~~ 

~ ~ffl ~ ~ I l.!l<fi<filGl<fi ~ 'u' <I ~ 'g' 

Cgf~~~I 

~'t ~?f, ~ ~~ 'if'f,TT ~ ~ 
~?flffl(H

2
0rf~~~ 18u I~~~ 

~~-
18u ~ ~ Im ~ ~'l ~ITT.<15 I 
IBg ~ I l!C'f ~ ~'l ~~~ 6.022 x l023 

~ ~ ~'J. ~ I 

~ wt<l~ ~ M631~ >14iil<fi ~'l ~ 
~'1. ~ ~~~ :1nJ11S/~ ~ ~ ~ <r~ ~ (~) 

'!;If~ ,,~~ ~ ~ Ptsl~ ~ 
~ ~ ~ ?r(.llTGr.1 ~ I m "Al rro , 
I 11~ = 6.022,, I 0 21 n, 

1 

= m.i~rr.~"5-1 

~ Tl~ ~~ ~ ~ '-TT'~ 
(Chemist's Counting Unit) 1 ~ 

11~ ~ 1896 -. '!ltlt"i1-~ ~d\(.rJ!II ~ 
(Wilhelm Ostwald)~rl'fl ~ 1~ >1'.i ~ q'IJ, 
ct! ~91 (heap or pile)~ ~ ~ l!~ (moles) 
~~~~I ~Q(~ ~'l~l'?.1~ ~ 

,91 ~91 ~ • ~ I ~I ~ ~ ~'1-
~~ ~'- -,,~~ ?f<l5Tlll ~ ~ ~ ~ ~.?I 
1967 ·~ ll'ai ~ ~ct~ ~ I 

"'"1-...<113.3 
1. ~fihlltiillQlf~~~~l 

(i) 52gm H~(~~-..'fl~) 
(ii) 12.044xt023 ~ He 91◄◄1~ (~ 

~~~'f!f.lcfil) I 

~= 
11~.,,~~ 
~~ 

11~ ~ 

= n 

= m 

= M 

= N ~ ~ ~~~ 

-~:r-s'c~ .,,~~ = No 

(I) He~~~~ = 4u 

He~ 11~ ~ = 4g 

~~ 
.!)~, 11~ ~~~ = - - - - -

11~ ~ 

m 52 
~n=-=-=13 

M 4 

= 6.022 >' \0~3 

~~,!~~ 

~'t~,., ,j~~ 

N _ 12.044xl0
23 

= 2 
⇒ n = N

O 
- 6.022 X 1023 
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- ,. ,L7 ~ :~¥1111! ____ _ 

~111- 3 ·~~ ' ~ 1-«J""I c~.,--1.._-'1' ~ ~'fit ~ I I 

(I) 0.Sll"'r '°' c-(11.__ 
l ' ' '<. or-. ~ 9f-ll'?:;i,..~) 

Ci i) o.~ .i-e, " ~CJ <-tm 9RT ~ c.P' 
~ ) 

( Iii) J.OIJ X 101-' tt l'i ~'1 (~ t~ ~ 
~ ) 

(i') 6,022 X ]QlJ t} ~\ ~'1 (',;'t~ 9Rf 

~ ) 

r i) ~ = ';i ~ ~ x -1 ~ ,ir~m 

~ m = M x n = 28 x 0.5 = 14g 

(ii) ~=~~~ Y -;j'~=r◄Pi~~ 

⇒ m=M xn= 14 x 0.5=7g 

{lU) '-1~,j~~. n 

(iv) 

~~?!-ie,i~~ 

u1'5'r.,~•,i~~ 

3.01 l x l023 

= -----

N 

N. 

6 .022 X 1023 

⇒m= M xn = l4 x 3.0ll x l023 

14 
6 .022 x l023 

= x 0.5 = 7g 

N 
n =-

No 

~ m =M x ~ = 28 x 6 .022 x 1023 
N 0 6 .022 x 1023 

= 28 X 1= 28 g 

1i'flit¥13.5 'P!"'II !:!Nc'r;ltl!i ~'Jl't~ 'lfct.n<Rt I 

(I) 46gNa~'1_(~9R'T'Jl't~) 

(il) 8g 0. 'lilcJ_ (~ 9R'T~'Jl't~) 

(iii) 0.1 ir'fil ~ ~'1. (!f'fW lt'i!R ~ 
'JR~) 

DA\LY ASSA"'-
2 

( I ) ?{,r.ll'J-1 ; f("l/1 

'1'1f~ ~-1 
-- - ;' !r~·,~r', ' • . 
, f',.rll-1 ':,-f • ii ' htll 

m 
=::) N ==- y N,, 

M 

;=::) N = 46 x 6.022 x l 0 ~' 
23 

;=::)N= l2.044 X 10 2-
1 

~~ 

(ii) l?;iT' ',f~~ = .J'i7Wf ~ X ~'7:,;~' 'f(':fJJ 

m 
~ N =-X N0 

M 

~!'11 C9i~ ?fPI.Jl~ '5<f = 16 u 

Q , l?;i'l<l" .j'a-i(<1 ~ = 16 X 2 =: 32g 

8 
⇒N=-x6.022 xl023 

32 
⇒ N = 1.5055 X 1023 

= l.51 X 1023 

{ill) ~ ( ~'l~ ',f~~ = ~ ll~ ,i~"nl 
X u)~ 1:~'<f ,j~~ 

N = n x N
0
= 0.1 x 6 .022 x 102:1 

: 6.022 X 1022 

J. iR 11.,, ~ .,.,11p 'lR 11 ,IJf1I ,~ 

, ,r~ ~'I' n (,1/fJ!W) tiJ,;., '" 
2. JOO J1"1 f~ ~ JOO ,IJf1I w,1♦ 'r♦ 

,.,.,,,,,:, ~~ ,nf(Jf ~ .rtn, 
(fihrr ~ Na lf +ff'fSlfffl A• 2Ju, 
F~•5611) 



• 

• 

• 

• 

.,~1Tif.Bti P1!Jrlt1 lll'G~ Pl~ ~r,. r:if.nrlrl'G"n~ ?~l"f-1 ~ .lfi[¥"'1 Qll'if7/l7/f ~?lf-r'1ft,!; 
~ 011~ I ~llrll ~ ~ rtftl 'fil.?1-m-11 ~Ill I 

lll'vt Bl~~ <1t,m1m cin'i~ ~ '11llr.TI~ ~ f.ifif~ ~r-J?f~ fllrr.-r. I ~~r-r. 

~1-J'>I~ ~tf1'\1.?! 'Gr,ll lflTI I 

C~ "11~~ ~ Ollffl ~I ~Pli ~Pl ,fif,17ll(7?1PI -irmrf.r<r. ~ ef-1 -trf-r,i 
~t ~ ~CJI Ill~ ?\-ml'J.I 

'lttl~Cj ~ 7-lt~ ~ or1f<TRI ?f'II C-~ ~I Qll'iPI ,;~ ?r,'f1 ..£11;~ ~~ I 

\ ?{ifl~ ~~M tr.f r.;!"~lTI I 

lllt'l Cl11~ ~l>\Ulf.1'11 '>\~~ ~ ~?flllFl r.-~P-1 ~~ ~ r.-TWlr.'1 ',f""-r.11'~ 

'>\~'tlJl<li Ol~ I 

• ~~ ~'l ~~'it~ ~ 'iWl C?<~I \!if!Wf<11 ~ ?fPl.ll'IWr. ~ffiil QT~I Bl I 

~ --'I~ ~ ~lt!Fl ~ ffl I 

• 
• 

~tJ \!iTtctfrn ~~<I~'>\~ ~t ~<1 r.tl~!<I eyf( f.l~ BT I 

~ ~~ ~ '51~ ~llfFl C<'TI'ifr.tPI ~l'lrnffl '1~~ f.1,~ ~ 
~I 

• ~'>I ~"1 ~ ?f"r.ll'~~ ~Pl ~I ~ f.ro1t~;i'!lr.171 ~[7.~fi"'<f. 

~M ~ ~ ~M ~ I C-12 ~f.i<ll<I ~c;~,r1 ?f~'t~ 1.5-11 

12 ~ ~ ~ ~ -12 ~'J_ Jlijl<f ~r,., ~ '¥FJ'I <WI ~Fl ~f??!l<'I 

~~ \!iITT,~ ~ C?fl<11 C'i~ I 
• W - 12 <I • 12gl!i ~ ?f<l.il'f'I ')\~?lJf<11 l!l\51,'i~' .1:1~ 6.022)( I Q!l r.<fr-11 

~I 

• W-12<1 • 12g l!i ~ ')\~~ ~'! ~ Pl-lR ,j~~IJ<Ti <Wf<fit ( ?f'l.lt'J 

/~/IOl'l, / ,j~ ('ilfij ~ffl) Of<Til ?!"fl$! ?ff<r.lt'Wf. -i'?.\ Q1Ml ~ 1 

• 

1o1~c191-1 ~ <I~'' 'i~ cin'it<I ~' ~ 0.24g mwr,1 ~~ o.o96g ._,..,,, ~~ 

0.144g '5l!i!C'9i•1 C?ITT11 C'>~ I~~~ Qn'>OO --~, ,i~<ffei '>l'r.Tl <f."11 1 

2. 3.0g ~ 8.00g l.:.l\,it'9i•R<I ~ ~ <Ti<'!~ 11.00g <f.t<f.1 '\5~'51'Jll~\S ~~?!TI 

~'a-j I 3.00g ~ 50.00g '51\,it'5J•I~ ~ ~ 'iWl ~I~ IS~ l!.11ll~\S<1 
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:s-1 ~r.T ~'<, ? "l l'fffif.r<ll "!WTlr,Pf (c'l'ir-17.'G°I f,,·ftf (."-?;1:.rr1 @-@r1 f.',JJl~ '!17;';J~ 

~'<I ? 

3. ~ C'ffl ~rn,rr,<Trt ~ ? ~ ~ '1 ~ , 

4 . ~ N{JIC<H<M ~~ ,:i~ Fur~rr, 
(a ) Cll~10Nmll ::S~ 

(b) C<SSi;-j~~l lJ U<Ji~\S 

(c) <fi?ff<l .:i1~c'§U 

(d) \!J~ HmiJ ~~ 

(e ) C4 :iNJ)llJ <Wf'(flu 
5. ~ C<TT~ ~ ~wr rTr-1 ~ g 

(a) C?ff<ll ~'1 (Quick Lime) 

(b) ~f~)2-~ 31~ 

(c) ~~ ?J~ 

(d) ~c'G~ llJ 'i!J:,C<JIU 

6. ~ ~~ -1~ ~ 'i'f'frll <Rf 

(a) ~~ C
2
H

2 

(b) ~:,<Jl i<l '!:1'1., S
8 

(c) <P~<J><ll~ '!:ICj, P
4 

(<>~I~ ?f~' ~ ~ == 31 ) 

(d) ~ffl .!!~, HCI 

(e) rl~W4S •· HN03 

7. ~~-

(a) I .r'a, ~~ ?f<f.Jl'J_<f ? 

(b) 4 .r'a-f .!Jaffi!H{Jf;J ?f<f.Jl'l ( l!l '1~lH~lill<l ?fA"1flffl S<l = 27~? 

(c) 10 .:i'a-f ~~ ~ i;-j<J>~U (Na2SO) <l ? 

8 . .r~ ~ <Rf g 

(a) 12 g \!.lf,ic121r1 C'>!W. I 

(b) 20 g ?ff.TI I 
(c) 22g ~ i.S~<Jll~\S I 

9. ~ ~? 

(a) 0.2 .r"1 '6lf'!C-arrl ~~? 

(b) 0 .5 ll"1 9fR1 ~~ ? 

I 0. 16g C'Sfrof ~a-i~l◄\!l ~ ~ \!.l'l ($
8

) '◄' "I~~ ~"f.TT ~ I 

11. 0.05 I g 1.!1¢ffef.hm1 '-!il<Jl~\5\!l QJ'qSf l!l¢ffelH~l11 ~ "!~~ 'i'f'f.TT CRT 1 

~m g ~ .!!'ur'◄' ~ -!J~ ~ ?fiOTI'l. <.!l~ ~ ~ \!J~ I Al 4'" 

9fR:ill~ l,Scf = 27u) 

' I 



i{~ M~ ~ -!!'G1 Co~ (.~ I 

1 : c:iflo, Ml\i!M~ ~ ~Mo C<ilisiMIC<IM ~'Jf ~,;1 ~ , C<fi~R cit
~~~ <ffl ~ I ?I~~-~ "!,so~ <!if\S, r.qt!(tl\!J ~ Qf<fif 

-!!'tf.t ~ ~ <11'6~ Ctlli9i)\!ll ~ ~'OR <lif\S Cal~ I ~ Qf<fit <li~PI 

~~ ~ ~ <5l•ltllff'l C'llisi)\!ll <fil~>i~~ ~ I ~ F!V'fll<'I ".I~ 

Clf~~~ ~ ~'ii ~A-, i{~V11'\!l '>I~ <rri~l 1 

2 : ~~ r.Gi ~ ~ c~ (blister pack)~ ~I I~ or--1:<3~ 
m Ctlli9i)\!l116titllffi ~ t;Stt,t t;Stt'it cfit1t ~ I~~ ~'il-f '6~ 

~ '1l°vt ~'SI 1tt9f ~ "i§iTI91 ~t)JICO'IIC<II ii~~. ~ I 

Na+ 

~:wim11 ~c,Ctl'&il ~~: 

so 2 • 
4 

PO 3 • 
4 

2 ij'f ~~ ~ ~~ ~c,C'l't ~ '6~ ~'Pf ~ i6iTI9M' ~ <Tm I 'i~ 

i{, Ccfi\!>C:Ul ~"<1 : Na
2
S0 • 

-m~: 
~~ ~i:1CtJ1t<1 ~~ ~~ I 
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