
~1Q~t.JIQ 

~~~ltU (3 ~tU 

(ATOMS AND MOLECULES) 

q_QIG\g l(!Q~ QIQ91Q (3 rn«il94 

~l()g OQie}Q ~~I QO <aA.1&6Q ~l~QI - ~ 
OIQ ~QE>~ ~!Qil' gli?I~ QQ~~irij I g1~ 

QIOOQ Q~§li? fl~ li?t\lKi' OQli?~I (iilQfj()Q 

Ge, 00~ 00 ~IGf! QQIW li?Q QQ ~QI, 
~16f1 ~ 1§2 ~li?I OIQQI I G~~GQ '<1~9 

'-<lli? ~IGQ Oil'JtQI e121~ ~IQ 001w li?001 
A' ~ 

<aBQ G~ g1il' I '<12 ~ li?Qli?~ G'<l glYI 

GQGQ 'OQfllq' I QIQ91Q Ql~§li? Ol'i_~I 

li?IG"!IQg li?2elGQ Ge, '<12 ~Ii?~ <a~I0098 
~ QIQGQ QQeJl'ij '<IQ" ~G~ gli?IQ OQieJ 

QCXi' QQeJl'Q I 

li?t\llW OQQ~1 li?l~GQ, ~1.~ Ol!lf! 

~Q ~, Q~~ QQ~~'<l. (Leucippus) '<IQ° 

~11i?, Qli§li? §Gf!l~~'<l. ij~IQ GQ6Q Ge, 

- ooieJ~ ~ '<IQ" ~191 li?Qli?~ 6~ 

QOO G21QeJl'<l I Qli§li? 9Gf!~~'<l. '<l2 ~ 
~~ '~I~' 6QIQ li?2eJ.GQ I ~, Q~l6Q 

~~Q ~eJ '~1~· I 

'<JQ <a~ ~I £Ji16Q 6~ ~e!Q4 

~ '*11 00~~ ~~ gelQI I 

3.1. Ql<C'llQ§Q <CJ•6'-JIQQ §afl 

(Laws of Chemical Combination) 

m~ OOIQ1Q 6~~ QIQ6Q 6~~ '<I. 

'<Xi\. QIQQ~eJQ ~~ ~Q~t\l §af! tyOOIQg 

~ ~IQ~ Qsa~ ~ 'Q1£Jg QQeJ_6Q I £1~1 
<C!f1'16Q 6~1Rl§li? 6.,. '<IQ_. glQfi Ql'<llQ§li? 

~6elQQ iQ~IG> OOf! gG£Jioo QQel6Q I 

£J6Q £J6Q Qi<a"1~ <a06elQQ f.llQ 61i?69~ oofl 

~62"1~1 I 

Ql<a1a§G? <a 0 6e1Q <a 0'1_1~m t;J.6119 

§af!f!I~ fl~q ~"~ §af! <a?t~6Q f.116f1 

~16Ql~I QQQI I 

3.1.1 9'~ <CJ·Q~Q §Qfl 

(Law of Conservation of Mass) 

6e696Q69 '<Iii? Ql<a!Q§li? £JQQQg QI 

Ql((JIQ§li? g9~'11 Q6~, 6<a696Q69 ~QQ 
- < "" -£JQ~~ Q6~ ~12 I ~l<a 00~1 ~ 6~QI I 

~ £JIQ ~lfl : 3.1 

996Q 600'1f1 6~~Q '<Iii? 5% ~ 

(3 6<a~Qf1 <aQ.6~ '<Iii? 5% ~ f.IQQI f.IQQI 

~g~ I 

'<lli? 61i?l§li?IQ qiq, (conical flask)GQ 

6<C!~Qf1 <aQ_E>~ ~i 00fll61 ~ '<IQ" '<Iii? 

~ ~ (ignition tube)6Q 600'1f1 6~~ 

§§ £lQf1161Q ~ §~ I 61i?l~IQ ~ QGlbQ 

~ <a2Q ~~~QI~, 6ooQ ~ 
~~ g e1~1§ ( ~ 3.1 600) I ~ij_~Q '<Iii? 

~~I 

I\+--- 6"~Kil ~ 

.,...~-~~ 

~~4:.:1;;;r-- 600Q~ 6~~- 200 

·.I'~~--- 6<a~Q~ ~~ 200 

~ 3.1 6<a~£Wl ~£1'~, ~1!191 ()~~IQ ~ 

'<I~ ()QQQ~ 6~1~, ~ ~ ~ 



'<I ~m~ Qll~I <Cl~ 6~1~1Q qiq,Q (3W 

§~ I qiq,~~ ~6~ '<ltlQ ~6t;1Q ~~ 6~tlQ 

~~IQ ~ ~~00 I qi~Q QtJQQIQ~ ~Q .. 
~~~ ~16~ ~16~ QGQQ Q~ I ~~IQ~ 

QQ QIQGQ ~~00 I 

~()Q Ql<Clltl~ Q~tll ~~ ~91QgQ 

69QQY1 <ClQ,_6<(]~, ~96!8tl (precipitate) vtij 
6QQ l'<IOO~~el6Q(3~QQ I~ 

QeJYl (3~ (3 ~Gim (3gg Y1~6Q §~ £:Jle1Q~ 

'n'l2 I '<If.!~ 9t;11QQI 6~ Ql<Clltl~ ~QI ~IQI 
-- - < ,.:f' 

Q'!l~ ~if £:JQ~g ~'<I 'ri'l2 I 

'<IQ £lQ1!81'0L ~16Y1 91~1iil_ 6~, '<I_, 

Ql<CJIQ§Q g§~Ql6Q ~~Q ~ij g1~ §f1.1 

- - -~I~ g19 I '<121~ ~~ <Cl"QOO OOY'l lil_21~1'<1 I 

3.1.2 ~Ql~IG' §Q~ 

(Law of Constant Proportions) 

6§lt;1<a '<JG? ()~QG? £lQle1 6~£.JQ ij~Gl 

62Q 'n'I G?i2§ §A.I 6~ 6~<a Q'CJ~ ?1§eJIQ, 

6'<1e!6Q '<1Y11'n' 6~~~Q <ClWI '<JG? ~ ~~ 

~~196Q <C1°'J_~ 6291~1QI 9121 <2fi 621QeJl'<I I 

Qsal~IQ6Q ~ ij~Gl G?Q~IQglQQ I~. 'n'Kil', 

~· 6£ll~Q1 Q9liQ(;Q Yl~ ~ ?1§ei!~ .1 ~Q 

C(lQQI 21Q6~169'ri' (3 ~G?,~69~ 1 :8 Q~~ 

~g .. rngGQ ca·q~ 1 9 ~IY'l 99'L. Qf;:J£1'ri' 

(decompose) G?GQ «!WI 1 ~IY'l 21Q6~16~ 

'<IQ" 8 ~IY'l_ ~G?,<a6~, ?'169 I 6'<12£1~ G?IQ'n' 

QIQ~~~ 6~ 6~t;1~ ~Kii'16Q ~GI QQl~l9 

'*11 6~ 6~<a Q'CJ~ <Cl"~ OOl~IQ, 6<Clf.!6Q 

~~ (3 ~.<a6~ ~~ ~@19 '<lWI 3 : 8 

62Q I 
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'<121 iQl'n' .. £llGI ~QY'l ~6£1 I '<IQIG? .. 

~1~19 OOY'l (Law of Definite Proportions) 

Yl~ 'L_~l~l'<I I 6QCRl§G? ijlQ~.- ~~~ltll '<IQ 

~QY1£1 ()~QI- '<I_, Ql<CJIQ~Q 6'11Q_,6Q 

6~~~ <awl '<I_,~~~ ~~(Jl~Q 

Q~eJl'<I I 

3.1.3 ~I~~ £1Q~I~ ~ 

(Dalton's Atomic Theory) 

6Qcai§lni ~QI~~ 1808 ~216Q £l~ 
QOO <Clfl.~Q '<JG? ~g ~ Q£l'(ll£lg G?6Q I 

'<l2~ QIQ,_£100 OOYlkU_ ~ ~Ql~l'<l I '<IQ Gl~Q 

'iJlG?IQ ~ 6iXi'll : 

(i) ~~~~~~G?~l~IQOO I 

6'<1~ G?~G?~ £lQY11tU_ ~Ql~l'<l I 

(ii) £.lQYlltU_'i~G? ~QQl9'l G?~G?I, Ql<CllQ§G? 
-- - - A' ij~Ql6Q ~121~ ~~ G?Ql~IQ£JIQQ g1Q 

- - - A' QA.I 9'"'1~ G?Ql~IQ£:JIQQ 'n'l2 I 

(iii) 6~ia '<JG? 6~m £1001@.~Q ~~ 

(3 Ql'<llQ~ ~~ '<lYljg I 

(iv) QQ~ 6~Q~Q £.JQY11tU_'i~G?Q 9~~ (3 

Ql'<llQ~ ~ Q~ 621QeJl'<I I 

(v) 6ifK>1 q_tG '<1"~1 (small whole numbers) 

~~8196Q QQ~ 6~QG?Q £lQY116l_'i~Q 

'<1°~ 621Q 6~ ~ij 621Qe.Jl'<I I 

Qllll'n'Q ~~Q~ 6~1'0j'. QIQ,_£1g_. £:JQY1161_ 

~ ~§ '<1"6~1~ 621Q~ I £:JQY11~ OOIW 

~Q 62QI~ I £lQY1161_ Y1~6Q '<l2101~ ~GIQ 
~~ ~OOltU_(subatomic)~IYllQ ~ I 

'<I Q~Q6Q £lQ9~'t1 ~~ltl6Q ~16QIQgl 
OOl~IQ~ I 
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~~"I ~~? 

~' QK;l~~' 1766 Yl~216Q Q0 QGQ '<JQ QQQ £]QQIQ6Q ~ 

621Qe/6Q I 12 00 QQ((f6Q -<JQ ~!SQ QIQGQ Gll~Q ~ ~IQQ 

OOe/ElQ I ((!~ £16Q 6'<1 6Qi£l'<l <fiQQ ~~ 626Q I 1793 ~216Q 

Q~~ Y116l!5~QQ 6Q©-<J G?GQ96Q Q61Q, £lQIOOcii~ (3 Q'<llQ~filll~ 

£l91Q6Q I ~~Q~ (3 Q6~~1 QQ 91~ ~~QI°~ .'<1Y1Q 6'<1rol6Q 

~IQeJ6Q I £JQY1~ ~ £l!Q QKii\~~' YJ..~~GB li?~l~~I 6261iil YI~ 

QcalOO ~~~ ~ iyGi · Gll~Q ~QQKi' 9Q~Q~l.Q I 

3.2 ~Q~I~ (Atom) 

QKXl~ 001~ 001~ QQ Gi~IQ QQ{il 

'<12 9Qig QQ 6~ig 6~ig Q~IQ QY1121Q6Q G~IQ 

621QEJl'<l I ~I ~I ~ '<10121Q6Q '<1@ ~ij 

62~ I 6'<1~Q 'Y6~ £lQleJ ~ ca0~~Q 6~1~ _ 

6~ig £JOO~ ~IQI QOO 621QEJl'<l I 

0001tl1Q ~IQIQ '<36Q 6~1~ 60 ~IQ ~1~6Q 

6~1 ~Q EJIQ, '<121Q 6~1~ ~IQIQ Qi'~I QQQI 

00 '<12'8? ~2 I 6Q@'<l QIQQ~IQ Qlll'<ll~ 'YIQ . 

1 ~ ?;~ '<JQ" <>E)Ql£i'<l 21Q6~161i?~ £lQYl!qQ 

Qlll<a~ 62Q~ <ylQ 10-10 ?i~ I ~~ · ~ei6Q 

m~ Q6Q 21Q6~16W £lQY11tUQ Qlll<Cll~ '<JG? 

6<atiOOoo ~Q© QI~ 6Ql£i'<l QIQ I -<Ji? 

~~ QQQI ~eJKt, £lQYlk\L'i~6Q ~~IG 

~ij 62~ I OOY1kl8_ ~160 ~IQ ~1~6Q 6~ ~ 

£ltQGQ 0~ ~~ 6~QQ filll~IQI '<l21Q i§ 

~!00 62~JQ~ I Ql((llQ~ ~16Q OOY!kq 

~I 

3.2.1 ~ 6~~ OO~l'J.~l~Q ~6'1~ 

6~ ~ ~ ~ ~eJ6Q Ql!QilQ 

QQQl6Q QIQ~~' 62Q~~ QeJYl 6~filllgQ I 

~Q1Q9 6'011~-<l £JQY116J..'L 'i~l'<l I 6~filllgQ 

~QQ~ 006Q 6~~ ~IYIQ 6Ql£i'<l ~fl.I ~ 

~~600 6@ 6~ ~1Q 60010100l6Q I 

021Q6~16W 
@g~~~ 

®~Qlfnl,Q 
© 600, 

otJ~6W 
© ~fn\QQ 

.QIQ~ · 

©Q£]Q 

EB ((Jfnl,gQ 

0 ~9~Y1 
C0 ~IQQg 
0 YIQ_~Q 

~IQQ~ 6~QY11WQ g10 <yeJ60 6~ 

ilg~ ¢°i~eJ,QI~ 6'<12 ilgQ g1yi ~~'<116Q 

00101Qe!_QI I QQl2Q~ ~~£1, QOO g1Y1~ '<llQ'Y<'l, 

(Cyprus~ ~I~ I 6G?66l© g1Y1 ~ ~ 
~l~Q I QQl2Q~ : 6Qlfnl,~ (Gold) '<19 Q0 QIQ1 

~Q 0121Q ~eJ Ql\'9 m~I (bright yellow)~ 
~1g16' I '<369 ~IQgl§Q ~~ii' (3 ir,J6QIQl~Q 

QQIQg <C1°Q (International Union of Pure and 

Applied Chemistry) QI ~IQ'!_~'<l~ (IUPAC) 

6~~~QQ g1yi ~~YllOO QQ~ I ~~QI°~ 



~G'lQ 6~ fil0 Q191 gl00 QeJfl ~~Q §H.I 

\lei~ Ci(Q~ ~~Q 6~ QOG' 1 ~G>lQQ Qem 
~~~ '(J~Q6~ fil0 Ql\i?1Q ~ ~~Q (capital 

letter) '<19" ~1Q~ 6~1~ ~~Q (small letter) 

6~10'<1 I 

Q91~: 

(i) ~~(Oxygen), 0 

(ii) 21Q6~16~ (Hydrogen), H 

(iii) 600QYI (Barium), Ba (BA ~2") 

(iv) 6~~g (Bromine}, Br (BR ~2") 

(v) §Qg (Neon), Ne (NE ~ill") 

6~~ ~(i? E)~§(i? ~1~ 

'<l~?l§Qyt PJ 6~~ Cl 

'<14601§ Sb 6~i?iQY! Cr 

~IQ.~ Ar 6Ql911ii\~ Co 

~~'<l§G? As g£)Q Cu 

600QYI Ba 6qtQg F 

69QQQyt Be 6QIQ_G' ~ 

9<c1.oo Bi 2QQ0 He 

691Q~ B 21Q6~16~ H 

6~1?1~ Br ~IE)Ql§g I 

gy~QYI Cd ~IQOO Fe 

~l~Qyt Ca 6QQ, Pb 
~ c Qel_QYI Li Q~ 

6Q6~ 6~gQ ~Q1Gil, fil0QI~ g~Q 

~ miQ '<19" 6'<1~ g~Q Q~l!lQI ~~ 6Q~'<I 

~ 6~ QOO 621QeJl'<l I 

QQ~ : (i) 6~, {Chlorine), Cl (ii) 

Yfll6~Qfl {Magnesium), Mg I ~~ 6G?6Q 
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6~§~ QG>1Gi'£J_~Gi' 6<tl£J_~G?Q Ql§g Q~l6Q 
Q'Q!G> g1Y1~ ~I~ I ~ell : ~IQQg ( ~l)Q Q~ 

g1Y1 6~QYI (Ferrum)~ Fe, 6'(J~Q~Q Q~~ 
g~ 6~QYI (Natrium)~Na , 6£ll~~QYIQ QI~ 
g~ 6G?QQYI (Kalium)~ K ~lQ ~I~~ I QE>~ 
6~ 6Ql§'<l glyt (3 '<JG?Yll~ Ql'(JIQ§G? ~ 

bl2ell'<l I 

3.2.2 g1Qf11'19"' ~~~ (Atomic Mass) 

£10016J.. ~§ ~ 6~QQ '<l21Q ~~ ~~ I 

'(]~ ~~ '<l69 G?yt6~, 6Ql§'<l £1QYl!tiQ ~~ 
- ~ -.!'\ -

ei~l'Cl~ 0£ll~IQ £11QQ£112 I 6G>6J.. 6Qllll~16g 

Ql'CJIQ§G? 'C1°6~IQQ §Qyt '<JQ0 ~~ E)i{lgeJ_QI 

E)~§(i? ~6'1"' 6~~ ~6'1~ 

YIYl6~~QYI rvt1 6<a6QOOYI Se 

Yllfiil'l~\i? Ml eiQG?g Si 

YIQ_~Q Hg ~Q ~ 
~Qg Ne 6<al~Qyt Na 

~gQ Ni 'Cl~Q s 
g1Q6~16~ N §g Sn 

~~~ 0 ~~~g w 
~~Q~ p qGQ§QY! u 
~~~ Pt Ql6~QYI v 
6£ll~leiQ0 K 6\i?gg Xe 

6Q~Qyt Ra §~ Zn 

Q.IGQYI Sc 

6~G?'i Q£16~1Q QQ 6~§G?Q ~~IYJ.Q QI 

~16£l~G? {relative) ~~ ~ G?E>Q I '<1~£1Kii 

6QlQ~ '<IQ £1QY116J._Q Q~~~ Y11gg '<IG?G? 

{standard unit) ~6£1 6gQ ~gy 6~§gQ 

£1QYl~Q ~~ §00 QQQI £1rQ 6Qalml6g 

.. 



~Q G~Q I '<l~ ~Y16Q ~I~~ QIQ6Q ~liii_~QI 

~ 1 
~~6~ 6Ql~'<l tlQYll~Q 

16 
QIQ ~~ 

~el6YI 6QG~Y116~ Yll~ '<JQQ Q6tl 6~Q I ... 
~~ QIQ61 tllQ '<l21 ~1c;a§Q 6QIQ Q6W~I 

~1001 I 6((1'0l_~ 62QI : 

(i) ~6~Q 6ru"Q c;a§g ~g,CJ69~ 

Qlc;;]IQ§Q ~~QI Q6Q '<]Q0 6~ 

~ij Gi'Q£:116Q I 

(ii) ~~Q1°~ 6?ilQQQ rnoo!OOg ~~ 

'<l~ YI~ '<l~ 6~1 ~IQI ~ c;a0~1 

621Qell'<l I 

OOQQ1 caYtQ6Q 6~~Y116g ~E>~ 

t:JQYl~Q ~~ ~.QQ QQQI t:JIQ Yll~ '<JQQ 

~tl '2'!§Ml Q6Q g1~ I 

1961 YliJ21Q .... C12 QI g19°g-12 

(QI C-12) caYllOOQ (isotope) Q -
1 

QIQ QI 
12 

~0~'i. Yt1gg '<JQQ 'ClE>tl Q~QYltl1 QYQ21Q 

gQIQQI I C12 Q t:JIQY116100 ~~ 12 ~E>~ I 

'<JQ -<J~ 'tllQY116100 ~~ '<l~' (atomic 

mass unit) QI '<1°E>!Stl6Q 'amu' ~21~1-<J I '<JE)Q 

-<12 -<J~ 'u' (unified mass) E>~l~IQ~ I 

1 
-<Jg C-12 t:JQYll61 .... Q 12 QIQ Q~~ 

~16Q E)Q@'<l E)~Q t:JQYll~Q ~~ E)i(IQ~ 

6ca2 E>~Q £JIQYll6100 ~~ I 

E)g~ 6¢il"gQ t:JIQYl161QQ Q~~ -<Jg 

~~l§Q QI ~l~Q ~y I <i001° E)~~ 

6~ t:JIQYll6100 ~~ 

= 
~ 6~ E)Q@-<J t:JOOl~Q ~~ 

c12 OOYll~Q ~~ 11 QIQ 
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'alQ'113.2 

E>~Gll~ 6~~Q ~1Qf11'1~ ~~ 

E)~§Q tllQfll~ ~~ (u) 

21QE>~IE>W 1 

g1Qg 12 

glQE>~IE>~ 14 

~~E)~ 16 

6q{Qg, 19 

E>cal~QYI 23 

YIYIE>~~QYI 24 

C(J~tJQ 32 

E)~Q~ 35.5 

Q41Q~QY1 40 

tl1Qf11Q9., 9'.~ gl~Q ~1'1 ~Q 

91~1'i_ ~lfl tl1Qf11'1~ 9'_~ ~IS(Jl'<J I 

Q\l6Q gQl~IQ~QI ~16Q~ t:JOO!td_ 

'<lfll&6Q 6~~ geiy ~16YI 91QE)Q I ~ t:JOO!td_ 

Q'61 ? OOYll#i6~i 6~~ ~~I 

S(Jl~I Ql<iJIQ~ ~~Ql6Q QIQ~ I 

3.3 ~'l. (Molecule) 

~E>~ E)~Q £)Qyt~~ <(J~ ~I 

gei1-<J I tlOOltl~Q ~ ~tU. '<JQO ~iag ~ij 

gQij I '<JQ ~~~I ~la~~ c;ao~IE)Q 

?1~ E>21Q t:JQieJ ~ij QQQ I '<l2 ooieJ~ ~16YI 
6~tll~ §A.I ~~Q QQtll~ §A.I ~~ QOO~ I 

~~ 62Q~, '<JQ E>~~Q §A.I E)'1]QgQ 

~ Q~I ~121 q~ QIQE>Q Q2Ql'i. caY1a 

'<l9° E>'<!Q 6~ ~IE>~ '<JOO CiY1 ~ 
gQeJl'<l I -<Jg 6~§gQ ~q '<IQ QI -<Jgl~Q 

caYlli?IQlQ t:JQYllq~ E>~Q QQg E>21Qell'<I I 

E>'1lOOQ ~~ '<!QQI -<Jg~Q ~'<JYl9191Q t:IOO!fi. 
6gQ QOO E>21Qell'<l I ~q Yl~E>Q ~I '<JQI~ 

tlQYllti t:JQ~Q . Yl~Q Ql'<llQ§Q 00 ~IQI ~alQ, 
~IQ~61 W ~IQI IQ~Ql()Q Qj 621QeJl'Q I 



3.3.1 6~~Q ~'l 

(Molecules of Elements) 

~ '<Jin' 6~ 2'.16.J.. '<l~(iil!G'lQ OQ~l('l_ 6~ 
QOO 6itl1QeJl'<l I 6'"16~ 6~ ~ell : ~.Q~, 
~Q~, 2'.J~ QGo'llOO 2'.16.J.. 6'<1Q 6~ 6~ 
6Q©-<J OQ~~Q QOO I ~I°~~~ 6~ 
2'.16.J.. '<l'ii'l~'ii' c.a~(iill91.Q £'.JQ~16J..'i 6~Q QOQ 

6itllQeJl'<J I QQ~€1 : 6Ql£1'<l it11Q6~16~ 2'.16.J.. 

(H2) ~Q§ illlQ6~16~~ £1Q~16J..'i 6~ QOQ 

6itllQeJl'<l I 6'<1eJ.~m;t it11Q6~16~g 2'.1€1 .. 'i 

~QOQ~ltq_Q~fi 2'.16J.. (diatomic molecule), 

~l~l'<l I §E;g1§ 2'.1~6~ £10016.J.. '<l'"'~ 6illlQ 

C3691g, (Ozone) 2'.lq, 0
3

, <2~ 6itllQeJl'<l I 

Qlq~G~Q <3691~ 'Dfll'<IQ '<IQ ~Q 2'.Ji I ~tU_6Q 

f_lQI £1Q~l6J..Q '4°~41 ~IQI 2'.16.J..Q tJQ~16J..'"'QI 

(atomicity) 9€11~1'<1 I '<11Q€11 3.3 6Q 6~Ql£1 

2'.JCJI~ OOYll6J..~I ~2'.Jl~IQi I 

~IQ'113.3 

6QE>QI~ ~~I~ €JQfll'J."6'1 

t'.l~lq_Q g1f! gQfll~I 

QQ.Q~ '<I'"' t)Q~ltU. ~fi 
ggg '<IQ 00~16.J.. ~fi 

~ 

'<I'"' 00~16.J.. ~" 2'.JIQg 

QIQEi~l6~ ~ tlOOk\J. ~fi 
2'.J~~ ~ t)Q~k\l. ~ 

g1Q()~l6W ~ t]Q~k\l. ~ 

6~g ~ t)Q~k\l. ~ 

~~Q~ ~IQ 00~16.J.. ~fi 

'4'\00 ~t)Q~l6J..~ 

3.3.2 6~QQQ ~'l 
(Molecules of Compounds) 

Q'1~ Ei~~'"'Q t)Q~l6J..~~9 '<lfri' §Qfi 

t'J~lg(jQ '<I~ f1§Gi 6QIQ 6~ 2'.16.J.. QOO 

6QIQeJl'<l I ~ ~l~IQ~QI '~Ql~IG' ~.Q~' 
~~Q '<I OO.Q6Q ~~I fri'Ql~IQi I 
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3.3.3 ~tag (Ion) 

CJIOO 6~ C3 2'.JCJlfl 6~ '<1°6~1QGQ 
£100 600'11 ~1\i?~ '11~'111Y11g CJIQ€1 {i?QeJl'<J I 

'<l~ ~Ki?q~ lil'~Ql'l_ 2'.Jl.Qg 'l_illl~l'<l I ~~~ 

2'.11.Q~ G?4K>'l.Q~ (cation) '<IQ" Q~Kifri' 2'.11.Q~ 

2'.JjglQg (anion) 'ii?l~l'<I I 6'<1~.Q~ 6~~ 

6~Q f.!QI ~Ki?~ ~I~ E>m, ~ 
6'41~.Q~ 2'.11.Qg (Na+) '<IQ" Q~~ 6~1~ 

2'.Jl.Qg (Cr) I ()Ql§'<I ~Iii?~ £1Q~k\l.E>Q 2'.11.Q~ 

£100 6"1Q£116Q §ftl '<19~ £1Qf116J.. '<I~ Eii(IQ 

~ QI~ ~Ki?~ QOOIEiQ I '<IQI~ £100it 
'<I~ ()"IQ 91\i? ~ lil'Qe!E)Q 6~ £JQ2'.JKiW 

2'.Jl.Qg (polyatomic ion) 'ii?l~l'<I I'<!~ 3.46Q 

6Q6QK;' 2'.11.QOO ~ C3 ~lfi? I '<IE>~ ~l~I~ I 

~IQQ13.4 

6QE)QI~ ~IQgQ gjfl (! ~Q1Q I ~6~ 
t'JIQgQ g1f! ~~I <aG~ 

itl1Q6~1Ei~ ~ 

6'()1~.Qft Na+ 

6£1~1ij.Qyt K+ 

f1416~ij.Qft Mg2+ 

~' z.n2+ 
'<l~A§.Qyt AP> 
6~QI~, er-
Ei~l~IQ~, Br 
2'.J~I~, 02-

'<16~~.Qft NH: 
§t!IQ~,'<IIQQ, OH-

g1Q6~~' N03 

916Q1Ei~, c~-

'<)~()~~\ so~-

~E>~, p~-



~ £JIQ ~I~ : 3.2 

W~Yl 6~1 Qlll~ ~Q ~Yi ~G'6'gl00 
Ql'<llQ~liil QQIQ Q~Q6Q tl~li' I £JQ1~1 lii'Q 

6Q~li' 6rJ, ~IQQI ~~Q wm 'i£QQ Q~49, 

~tJQQIQl I 6'<1~Q ~~ '<lliil £JQ1~1 li?Q ~Yi 
~l~li' 6(() WQ WlQ 'i£00 ~9, ~£]QQIQ1 
~2 I WlQ ~6~ ~IQ~ ~ij 6i?Eiliil ~~ 
~Q, ~£JQQl21 6QIQeJl'<J I ~IQQI ~QGJ. ~~9 
WlQ ~6Q q~l~Q Na+ ~IQ~ ~ Q~~Q 

c1- ~IQ~ Q~eJl'<I I 69q ~Q 'j£Q~ Q~49, 

~tJQQl21 I Q§Q ~QlQ <j£QQ6Q Q§ ~qQ 

%rJKiXi' (dissociation) f{_'<I ~IQ '<JQ0 ~IQ~ ~ij 
~--Q ~12 I 6WJ. ~ ~1'1 ~ ~' ~121 
~21 

~ Q6Q Ql!WIQ ~e!_QI 6Q69@ ~1a§Q 

60000 91QQI QQ I ~9YQ 600Q tlKDl 6Q@'<I 

6Q£;tl..Q' tJQ~IQ 6iil£' QQQ ~I Q~ tlKl 00 I 

m ~1 QIOOKlGQ ~ 91y,~ moo ~Q 
~CJI ~~9 ~1a§Q 6~ ~9 QQ I ~Yi 

Q~9 QQe!_QI 6£'~Q ~IQI ~69YQ ~Gl_ tJQ~I 

li?Q 600, 9121 ~' ~tJQQl21 § ~2 I 

3.4 Ql<C'llQ~ <C16~ <! 6SCJl~GI 

(Chemical Fonnula & Valency) 

-<JQ 600QQ Ql'<lltJ.?Xi? '<16~ 6iX$)~ ~IQ 

QOOQ ijmQ ~Q ~~Q I QQ~ 6kilQQQ 

Ql«JIQ~Q '<16~9 61iil~QI tllQ ~16Yl 6~QQ 
~'<IQ" c.a"6fJKiXi' 0091 (combining capacity) 

«!fl.~6Q gl~QI OOQIQ I 
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6~ c;;J0 6fJKiXi' ISY191Gl_ '<JQIQ 6fJ~91 

(valency) '121fJM I QIQ6~16~ 6rJKii'Al91~ -<JQ 

CJQ ~~I°~ 6~Q 6fJl~91 ~Q QQlfJIQi I 

QIQ6~16~QQ '<IQ~\ (HCl)Q 6Ql~'<I ~q6Q 

6Ql~'<I 6~Q~ tJQYllq 6Ql£i'<I QIQ6~16g~ 

tJOO!q c;aQ cy>~ 6Q!Qi I 6~ 6~ 6fJKii'Al91 

'<lliil ~6£' I 6c:a2Q§ 6Q@'<J W (Hp) ~q6Q 

6Ql£1'<1 ~Q,Q6g~ £JQY11q ~Q£1 QIQ6~16g~ 

£JQY'llq c:a2 c:a0q~ 621Qi I 69q ~li?,<a6~ 

6fJl~91 62Qi ~ I '<16Y11001 (NH3) ~q6Q 

~IQ6~16QOO 6Ql£1'<1 tJQYilq 21Q6~16~Q 

§6~1£1 tJQYilq '<12 c:a0q~ 621Q~ I 69q 

~Q6~16~ 6!()1Ql191 00 ~6£' I 6«!~ ~00 

(CH.) ~q~ OOIQ Q61iil QKX;iQ 6(()1~91 ~IQ 

~I 

'<100 600QQ QtJIQI~ QIQ6~16~ ~<J I 

69q ~~ 6~Q 6(()1~91~ Q~ QQ 6Q600 

6~Q 6!()~91 ~Q QQlfJIQi I Y1416~<aQY! 

6~QIQ~\ (MgCl2) 6!()1QQQ ~q6Q 6Ql~'<I 

rn16~<aaY1 £JQY116J.. ~Q£1 6~Q~ £JOOl6J.. c:a2 

c:a0~ 6QIQi I 6~Q~ 6!()1~91 '<IQ, 6WJ. 

Y1416~~tJ.YIQ 6rJ1g491 'iQ ~6£' I 6'<12Q~ 

'<JQ .... ?l§QY! 6~1QIQG', (AICl3) 6~QQ6Q 

'<J~~QYlQ 6fJl~91 3 ~6£' I tJQ~l QKii'GQ 

'<JQtJQ 6!()1Q491 §~fo tlfll'§li? .... tJQQIQ QQ 

tJQYllt\l_Q Q6Q~~ c;a0 QWIGl_ Q~QQ 6!()1~91 

~00, QQIQliill I '<I Q~Q6Q £JQ~1 ~~IQ6Q 

~~Ii? ~161iillWI QQlfJIQi I 

6Q600 6~~Q 6~Q '<JQI~ 6!()~91 

6Q~l!()l'<J I !()eJI:- 6£rQ<a_ ~Q,'<llQ~\ (Fe0)6Q 

~IQQ~Q 6fJlg491 2 '<JQ0 6£fQQ ~Q,'<!IQG', 

(Fe20 3)6Q ~IQQ~ 6fJ~91 3 ~6£' I 6c:a2Q§ 

Np, NO, N203, NP. ~ N205 600Q~Q 
~IQ6~16~ 6!()1gy91 00~6Yl 1, 2, 3, 4 ~ 5 

~6£' I 6~Q<a 6~§QQ '<JQl~Q 6!()1gy91'ii.. 

~rJ1gy91 (variable valency)~ I 

3.4.1 Ql<CllQ~ <C16~G 6Q'Q!.91Q ~'11~1 

(Methods of Writing Chemical Fonnula) 

Ql<tllQ§Q «16~9 6Q~liill696Q ~~'<AQ 

~QYl~~ 6QQI : 
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~IQ'113.5 

G~et~ ~1~1Q'1 G~~ G'1t~e1 

6~~ gG'lQ 6fCll""QI 6~~ ~Q1Q 
H 1 ~ 
F 1 Cu 
Cl 1 0 
Br 1 s 
I 1 Ca 

Na 1 Ba 

K 1 Zn 
Hg 1, 2 tJg 
Al 3 Cr 

Sb 3,5 As 

(i) tJltlOO 6fill~g1 §flt ~I~ '<lft~Q 
~I 

(ii) ~~ '<JQ" tJ~I~ .£100 6~ £11'1 
~19 ... Q ~If! ~ftl qQlQ qet6fl 
6Q~lfill'<l I QQl2QQ : f141E>~<iiaft 
~~, (MgO), 6£J~i00ft 6~~, 
(KBr) I 

(iii) OQtJl~?i'i? tJIQ~ ~fi 6~Q6Q 
tJltl~ Q~~l f1~6Q Q~ tJ~£JIQ 

~l!!QI ~!§ 6~1'11'<l I '<l2 ~I 
00 '<JQ 621Qetl'<l, ~ tJ~QQI 

~' I QQlitlQ61 : HN03 I 

3.4.2 6scTIQQQ ~~ 

(Formulae of Compounds) 

~Q~ QeJ'i?, 6Yil~'i?q QOQ 621Q~91 
6~ ~~ 6~'i? (Binary compound) 

'i._21fill'<I I tJltl~Q 6fil l9491 tJIQ~ Q£J6Q 
~"1!Ql?J91 ~~ <i_~I ~6~ ('<llQQl 3.4) I 

'<11Q'11 3.56Q 6Q691~ 6Yil"'i?Q 6'119491 

~~' 
6~61~ 6k'11Q'i? ~~Q tJIQQQ '<16'ii°Q 

6~ 626Q \JeJEift '<J~Q f,l91 6~~ 
ij91'?~ £11911£11~ 6Q911fill'<I I 6~~Q~~QQ 

P0-01/12116 

6fC11Qlf6'1 6~~ ~Q1Q 6fCll""QI 

1 Fe 2,3 -

1, 2 Pb 2,4 

2 Sn 2,4 

2,4,6 c 4 

2 Si 4 

2 B 3 

2 N 1,2,3,4,5 

2 p 3,5 

3,6 

3,5 

6fill9%>1 ~~ 00, QE;~ 6~1fill'<I I 91'£J6Q 

6fill~I 1(1°~1 ~~Q i~ tJ~ (cross 

over) QQ '<16~ 6~1fill'<l I ~6Q 6Q6QI§ 

QQ!2Q61 ~lfillQ~ I 

1. . 6'<l~Qfl 6~~ '<16~ : 

ijQl~ : NX' 
6'11~1 : 1+ 1-

'<16'ii°Q : NaCl 

2. ~6et~ '<16~ : 

\J911i? : C H x 
6'1194611 : 4 1 

'<16'ii°Q : CH4 

3. ~IQ<iiQft 6~~' £JiQ' ~~la~ (Ca2+) 

g~ get6fl 61it~lfill'<I, Ql'£16Q fl~~ 

(Cr) g~£l 6~1fill'<I I 6~ ~1'9? 
tJ~ 'i?Q '<16'ii°OO 6fil~lfilt'<l 

\J91~ : Ca Cl 

x 
6'11~1 : 2+ 1-

'<16'ii°Q : CaCl2 



~ ~ ~'8~~ 0QqQ <a~ E)~ '<l~ 
E)~ ~~~ 6~ I <aE>~Q ~IQ~~~ 

~ 

i~~l'<l ~Kr I . 

4. YNIEi~QYl ~~ <aE>~ : 

~G'lQ : Mg 0 

x 
6~19116'1 : 2· 2-

'(JE)~Q : MgO 

'<lOIE)Q ~~KW tJIQ~ 6~~1 OOKi' I 

69q '<l2IQ C(IE)"'°~Mg202 ~~ <aQ~Q MgO 

6~ I 

5. ~IQ§QY'l 2~1Q~ <aE)~ : 

~ I <aE>~ : Ca OH 

x 
<a6"'°9 : Ca (OH)2 

~QI~~ 00~ oQ~~ ~IQ~ Qi(;Q 

9ei~1 9~921Q QQl~l'<I I E)Qtq_ Q~IQtaQYl 
2~~ <aE>~ Ca(OH)2, Ca0H2 ~ti I 

6. E)'(J~QYl ~~ <a6~ : 

~ / <a6~ : Na S04 

x 
~~ : 1· 2-

<aE>"'"Q : Na2 SO 4 
~ 

'<IOIE)Q Qei~ ~l~~QQI ~12, QIQQ 

E)Q~ SO/" ~IQ~ tli I 

7. '<IE>Yl~Yl ~16~16~ <CJE)"'"Q : 

<(JE)"'"Q : NH4 C03 

x 
~ 

1· 2-~IQ : 

<i16"'"9 : (NH4)2 C03 
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~ g1Sif .,,fl : 3.3 

QE)Q E)QE)~ E)~ OOYll(Q Y16~ ~ 

~10Qi I 

H -+ D. c -+ •. N -+ e. 
0-+8, S-+ ® 

'<12 ~ ~IQ ~ ~ ~ ~tl'l 
YlE>~~~QQ I 

Q~I~: H2 -+ DD NO-+ 08 

'<l2 ~ ~fl~ ~ 96~ ~~!QfJ91 

. ~YlE>~~~QQ I 

co2. N02' N2' so2. S03, NH3, 02, 
. CH4, CS2, H20 

3.5 tJI~ 9\~ '<199 6f!IQ. 

(Molecular Mau and Mole) 

ti~ ~~ 62Wli, E>Q~ ~E)Q ~I 

<il~ OOYll(Q OIQY11€1QQ ~~ E>~~ I 

OIQYl~ ~~ ~~ ~Q ~ ~~~ 

'<r~I ~ '<121Q '<l(X;I ~ 'OIQYl~ ~Q 

'<J{X;I' 91 'u' I 

Q91tiQC1: 

(i) ~tl~~~~m I 

W ~ <(JE)~ H20 fl6~ I 21QE>~~ 

OIQYllQQQ 9lt,~ 62Qi 1 u '<IQ• 

~~ OIQYl~ ~~ 6iXili 16u I 

~ ~(E)Q ~ 21Q6~16~ OOYlltt. ~ 

E>QI~ ~~ OOYl~ Q2i I 6~ W 

~(QP!J~~Q 

= (2 x 1u) + (1 x 16u) = 18u 



(ii) lil'41~QY1 lil'l6Q16~ ~Jl6100 ~~~I 
OOQI I 

Q41Q_QQY1 lil'l6Ql6-W~,Q «16~~ 62Q~ 
CaC03 I 

6~~~~QQ tlQY1161QQ Q~~ : 

Ca= 40u, C = 12u, 0=16u 

Q41Q_~QY1 lil'l6Ql6~Q ~16100 QI!!.~ : 

40u+ 12u+(3><16u)=100u 

3.5.1 6~1~ 

~l~Q 6Y11Q_ -WIYlQ '<IQ '<IQG? Q49iCIQ 

lil'Q~l'<I I '<IQ ~W (dozen) 6~00 '<IQ~~ 

«1°~41 12'1 'i~l'<I QI '<IQ ~<Cl (gross) QQE>Q 

600Q 144 «1°~41'1 ~l'<l, E><aoo§ '<IQ 6YllQ_ 

G?26Q 6.02><1023 <a·~419 Q~l'<I I '<IQ OOKi" ...... 
<C1°~41'i '<16QIQIE>~I ~QI~ (Avogadro constant) 

QI '<IE>QIQl6~1 «1°~41 (Avogadro Number) 

'121~1'<1 I '<lill'i 'N
0

' Qg1Q 'ii!IQI ~ QQl~l'<l I 

--Q21 ~~ tJQYll~ ~IQ-W QI Q~QI «1°~41 £161-WIQ 

6'01@--Q '<IQQ I 

'<Iii? 6rnQ. 21Q6~169-W tiQY11q li?QE>Q 

6.02><1023 <a°~41i? 21Q6~16~ OQYl!q~ ~1--Q I 

6VJ2£JQ '<IQ 6YllQ_ -WIQ6~169-W ~q Gi'QE>Q 

6.02><1023 v.J0~41i? -WIQ6~16~ ~q~ ~l'<l I 

1 6YllQ_ 6«ll~QYI €JQY!lq 

= 6 . 02><1023 <C1°~1i? 6VJl~QYI tlOOlq 

1 6Y11Q_ 6~Q-W ~q 

= 6. 02)(1023 <C1°~4G? 6~-W l'Jq 

1 6Y11Q_ Q6Qli?,~g: 6 . 02x1023 <Cl0~4G? QE)Q~g;jl 

1 6Y11Q, ~IQ-W = 6 . 02><1023 <Cl0~4G? ~IQ-W 

5 6Y11Q, '<16Yll~~I (NH3 ) ~q 

= Sx6.02>< 1023 <Cl0~4Q '<lGYll~I ~q 
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6YllQ_Q Q¥1.~ '<J2g m.1 <Cl~ 00~ I ~ 
~~ tJQlelQ '<JG? 6Yll\;\Q Q¥1.~ YI~ ~ ~~ I 

6~ 6Y11Q_ tJQleJQ Q¥1.~ YI~ '<!Gil 'i~ ~6~ I 

g1Q6£1l6~Q tJIQYllGl~ ~~ = 14u 

'(]Gil 6YllQ_ g1Q6~16~ tJQYll~Q ~~ = 14~1~ 
~ell~, 6. 02)(1023 (() 0 ~4Gi1 g1Q6~l6~~ 

tJQYflqQ ~~ = 14~1YI 
-<!Gil 601Q_ tJQle}Q Q¥1.~ "6YllQIQ ~~,, 

(Molar Mass) ~l~l'<l .1 tJOOI~ 601QIQ ~~ 

~10-€1Q01q-~~ YI~ 'i21~1'<l I 

'<J.001° '<lli? 6YllQ_ g1Q6~l6~ tJQ01qQ 

~~ = g1Q6~16~ ~10-£JQ0k[ ~~ I 

G?1m ti1Q01~ ~~ = 12u 

E>~ Q1m ~lf1 rnQY1161~ ~~ = 121Q11f1 

'Qllfl-~161~-~~ QI ~tll_Q 601QIQ ~~ 
6QE)g@ QQ12£l61 g()lftl Q~l~IQ~ I 

21QEi~l6~ ~161~ ~~ = 2u 

'<llil' E>YllQ_ 21QEi~l()W ~q (H2) Q ~~ = 2~1YI 

~IQ6~16~ ~IYl-~161~ ~~ = 2'Qllf1 

E><aoo§, ~ ~161~ ~~ = 1au 

~ 'Qllfl-~161~ ~~ = 18~1YI 

1 a~10 91ii'GQ '{]Ii? 601'1_ ~~~q ~a1~ 
6.02><1023 <a0~1i? ~~q Q~ I 

Ql<CllQ§Q Q§9txl 8Q6Q~1E>Q 

Q<CJIQ~IW Ollif tlQYllq (3 ~qQ <Cl0~41 --QQ0 

Q~~ (3 Q0~410~E>Q <Cl0£l~ ~l~QI ~IQ~41i? 
621QeJl--Q I 

6gq 601Q_ '<]Q§ 6£11£''<1 '{]Qli? ~121~ 

Qllil~Q QQ~ (]QE)Q~16Q Q~ Q~ 01£lli¥£l 

Q4WIQ QQl~l'<l I 

~~ ~1£l (3 G'l£l01~1()Q '<19° Q~QQOO 

Qtlta£i6Q -WIQEi~IGW £141((] (3 ~IQ6~1Ei~ ~~ 



QQ~QI QQ '<J6Yll~~I Q41'<1 QQ~ ~'<J I '<JQ 

QG\~QIQ '<IYl~Q '<IY11QQ61~ 6Yll@. '<IFJ.l&JQ 

~Q~\i' '<1~'1'1Y11'1' ~6Q I c- . 

~Q~QI : N2 + 3H
2 

= 2NH
3 

~€J_Q~'ll : 1 ~GJ. 3~6]_ 2~GJ.. 

6Y'll'\ : 16Yll@. 36Y!l{ii\ 26Yll{ii\ 

~€J_Q~'ll : 6.02><1Q27 3><6.02><1023 2><6.02x1()23 

'<1°~4{iil «l0~4{iil «1·~4g 

~SJ.. ~SJ.. ~SJ.. 

~IY'l-~1619~ 

~~ : 2><14 

Q~l~Q : 3.1 

3><(1 ><2) 

= 6<QllYI 

2><(14+3x1) 

= 34<QllY1 

0.5 6Yll{ii\ '1'1Q6~16~ Q41«JQ ~~ QQgl 

00 I 

VlGlQ : 

'1'1Q6~169'1', Q41'<16Q '1'1Q6~169'1' ~G!. 

~QYllSJ.. 00~ (N2) I 

. '1'1Q6~16~ £11QY116100 ~~ = 14 

1 6Yll{ii\ '1'1Q6~169'1' QYl~Q ~~ 

= 14><2 <QllY'l = 28<QllY1 

.. 6~ 0.5 6Yll{ii\ '1'1Q6~16~ Q41'<1Q ~~ 

= 28><0.5 <QllY'l = 14<QllY1 

QQl2QQ : 3.2 

1 6Yll{ii\ Q41{ii\QQY1 Ql6Ql6~~ QQq {jil()Q 

6{iil69 ~IY'l 6Q~I~ Q694Q QQIQ QQ~ 62Q 

'<JQ" Q69YQ QQIOO ~SJ..'<1°~41 6{iil6\i' ? 

VlGlQ : 

QYl~\~QY'l {iill6Ql6'1'~Q ... QQq Q()Q 

QYl~\QQY'l ~~IQ9 t3 QIQgQIQ~Q,'<llQ9, QQ~ 
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~'<1 I '<IQ Ql'<llQ~ Q~QIQ '<IY'l@ «!Y11QQ61~ 
6Q~ Q£1Q Q~ '<1Ylltll'1' QQlrJIQ£11QQ I 

CaC03 = cao + co
2 

16Yll{ii\ 16Yll{ii\ 16Yll{ii\ 

~1~6Q : 40+12+(3><16) 40+16 12+(2x16) 
/ 

= 1 OO<Q]IY'l = 56<Q]IY1 = 44<QllY1 

~€J_Q0~41 :6.Q2x1 ()Zl 6.Q2x1Q23 6.02x1()2', 

100 <Q]IY'l QI 1 6Yl!Q. Qll lQ~QYl Ql6Ql6~1ii 
Q@q Q6Q 56<QllY1 QI 1 6Yll{ii\ 941{ii\~QY1 ~%i',«1 1Q9 

'<IQ" 44~1Yl QI 1 6Yll{ii\ QIOO 91Q~Q,'<llQ9 QQ~ 
62Q I Q6\i'YQ QQIOO ~GJ..«1°~41 6.02x102'3 I 

~16~ ~' (;! ~~6Q : 

• 

• 

• 

• 

Q@Q '<1°Qla61 9£1.Yl : '<IQ Ql'<llQ§{ii' .... ' 
- ...ii'- - "" ~16Q Q¥l~ ~~ '1'12 QA.I 001~ '1'12 I 

~Ql~£11Q QI §Q~l~£119 §£J.Yl : '<JQ 

Ql«JIQ~ 600{iil6Q 6~~ '<IQQI -<JQ 

~~ ~~ ~@196Q QQe.Jl'<l I 

£1QY11SJ..lii ~16Yl ~IQ ~1~6Q 6~ '1' £llQ61ftl 

Yl~, ~ICJ_?,)Q 6~Q{iil Slllg iti!IQI '<IQIQ raQ 
QY'll~\i' 621Q£11Q~ I 

£1QY11GJ.. 62Q~, 6Yll~Q ~Yl Q~QI rJIQI 

Ql«JIQ?,)Q Q~£J.16Q QIQ· ?,)-<J I 

• ~SJ.. 62Q~' '<]{ii' 6¢il~Q §FJ.1 6~gQQ 

@00 Q~QI rJl21 ~ltJ1g QIQ6Q QQQI~ 

«!Ylel '<JQ0 6«12 601~ §Ftl 6~Q{ii'Q «!Yl@ 

ti~ Q~g QQe.Jl'<l I 

• Q6\i'Y{iil 6¢il~Q 6Q@-<J '1'1Yl (3 '<JQY'll~ 

Ql«llQ~ Q\i'lGi' Q2e.Jl'<l I 

1 e '<JQ C-12 £1QY11SJ._Q 12 QIQ Q~~ 

~16Q 6Q@-<J 6Yll~Q £1QY11Gl,Q ~~ 

62Q~ 6«1Q 6~Q £11QY116100 ~~ I 



46 

• ~6J..6Q eJ_QI OQ016J.. '<1°ta~l~IQI ~6J_Q • 6QI~ '<I ~6J..6Q eJ. QI <aft~ £JQY'lltq_Q 

OOY'l~I ~~l'<I I OIQ0~ 9q~ 6rcl~ 6f2Q§ ~~ 

• < ~ 9Y1Q I ~~ ~~Ki_ ~IQ~ ~~l'<I I 

• ~ 6~ Qr.ctlQ~ '<16~ '<121Q QOOO • -<16QIQl6il iQI_,. QI '<16QIQl6il '<l·~~I 

~~~I 
6.02><1023 <a0 QflKi_ ~l'<I I 

• 6~ '<1°6fC]KiXi' ~YlQKi_ '<121Q 6fC]~I • ~ 60'l = 6.02><1023<a·~ ~I I 

~21~1'<1 I 6Ql~'<I 6~~~Q 6~~~91~ • ~ '<I~ 60Ki\ 9q~ -<J21Q 60Ki'llQ 

QQQQ ~~ ~ 6~ 6~~1 ~ 9q~ 'i21fC]l'<I I 

QQlfC]l'<l I 

1. Ql<alQ~ <a06~1QQ ~ 00~ 6~ ~Q- ~l?l I 

2. 9~ 0001~Q q1Q~ 6~ I . 

3, 6Q~~ ~!200 <a2 OIOO~ ~~ '?'61 ~l?l I 

4 . ?JIQQQ ~~ ~·61? '<I~ 6~ ~~ ~~ QOO ~ ~1~~1§9, ~Q~ 6QQ 

~I 

5. OQ~~ ~IQ~ ~'61? ~16Q~ OQ~~ ~IQ~ QQ~ ~ I 

6. ~6~~6~1 
(i) 6~~ (ii) 6~~ (iii) ~I~~ (iv) 6~1?la~ (v) 6QIQ~, 

7. ~~6~~1f16~· 1 
(i) Al (ii) He (iii) Co (iv) Mn (v) Hg (vi) B (vii) P (viii) S (ix) c (x) F 

8. Ql<alQ~ "16~ 6~1Q 'Y€1Kii'1 ~~ I 

9. ~ 6~~ "16~ 6~ I 

(i) Ei<a~Qft 6~~\ (ii) ~\ <aQEi~, (iii) '<160~0 6~~\ 
(iv) 6QQQY1 ~16916~, (vi) ~~~Q~ £r<a,6~~. 

10. 0161JK;i ~~~If! 6~ 6<a~ OOO~QI 6~ I 

11 . -<J6QKi116il iQKii" 'i? '€1 ~l?l I 

12. '2]tfl-~~ 9\.~ ~·61 6Qi§~ QQ~ <a2 ~l?l I ... 

I 


