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(Concentration of a Solution) 
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~Q Q.9Q OOYll'1 '<lifQ \I~ ilQOI~ ~ 
~l'<l 6~; G'lili tl\J~ ~ (unsaturated 

solution) ~1'11'<3 I 

~~ : .q~ ~fi Ql001216Q 6Ql~'<l ~~ ~ 
6~ Ql21'i_ ~6Q ~6Q eJGI ~Q ~, 61 

629? 
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?Jl6YI Q.YI oiQ QIYI 2.3~ '<12 §fii'l'i6Q 

OQl_O@QI 6~, '<JQ ~~fi QIOYll216Q '<JQ g~ 
~19'1'6Q Q~ Q~ 9ij_Q ~9611QQI Q~ Q~ 
621'1eJl'<l I 

6~ m oQYllQ (~q ~I ~IQ~)Q 
~ 91 ~19Q6Q ~~Q 6Q1Qe!QI ~ 00¥1161 

~IQI ~9QQ QIWI gQI~ QQl~l'<l I 

~ 00¥1161 
~QQIWI= 

~Q OQYllQ 

~ OQYll€1 
§fl.I, 

Ql~Q OQYl1€1 - . ... 
~QQQ Qll'Ql'l Q~ Q~ Ql9GQ gQI~ 

QQl~IQOIQQ, Q~ '<l016Q t'.116¥1 6QW ~ 
ofii'Q ~'16Q Qltl91 I 

(i) '<JQ~9fi~g~Q~~ 

= _Q __ %l_~-~- x 100 

- ~Q~Q 

(ii) '<JQ~9W~OOEX?~~ 

= ~~~ x 100 
~Q?JIQ~ 

Q~I~~: 2.1 

6Q@'<I ~Q6Q 320 '2)1YI W ~ 40 '2)1YI 

'<11~100 ~Q Q2§ I ~Q 00~ ~Q ~~I 
?J@IQ6Q ~Q Ql~I §t1fa\ ~ I 

QQQ: 

~?Ji, 

~Q ( fi61)Q ~Q = 40 '2JIYI 

QI~ ((;Xi' )Q ~q = 320 '2)1YI 

~16A ~I~ ~Q ~~ 

= ~~Q+~IQQQ~Q 
= 40 ~~ + 320 ~IYI 

= 360 ~IYI 



x 100 

40 = 
360 

x100 =11 .1% 

2.2.2 ~~Q'€1? 

(What is a suspension ?) 

Q_OOIQ 'l'lfl : 2.2 EiQ ~q C ~I £JIQet91 

~~Q~~Q~~ 
Ei~~ Ei~ Q~f!K? ~IEiQ ell-<J, -<J2 ~ 
~~ ca<Ct.Ei~~ ~'11'<1 I 'l'l,6~~ ~ 
tl~l~Q ~'1, GQQ~Q ~ ~~~ 
~91~e ~GfilQ ~9'1 flltlflQ <a~tJl6l' 

Ql'lf'll~ PJ9<i!GQ Q§e.11-<J 1 ca<C\6£1~,ca~ 

~ cattQ tJ~Q 6~1'1~~ I 

<Cl<Cl.b~ ~ : 
(Properties of a Suspension) 

• <a<et.Ei~~ -<l'1' &<!~ ~ I 

• ca<Ct.G£J~,ca~Q "Q'l'IQ..~'1' catlQ tJl''l 

G~lQ I 

• t(J<Ct.6~ ~ t(J<Ct.6~ OOGQ 

00 ~~I ~~ ~ ~eJ~~. 
e~Q <a<et.E>oo.ca~ OO?Q tJIEiQ~ 
QQoo ~ 6~ell'<I I 

• ca<Ct.G~ ~~aw iQ ~Q ~ 
*~ ~12Q ~QIQGQ ~'1ltJ~ I 

6~ ~~ ~'11 (unstable) t:lb~ I 

qQQ ~~?lit~~~ (J~Q 
Q el_,, ~Ql'11QOIQ Q I Ei'16GEiQEi(il 

~~ E)c;aE)QEiQE)(il ~~ 

Q'19'<1 '<Xi"' '<IQ! ~IQ ~IEiQJQ Qfi. ~ 
~16Q~2· 1 
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2.2.3 (ft'Q'<J91a ~ "'" ? 
(What is a Colloidal Solution ?) 

~K5 (j?lfl 2.26Q i£t. 06J.. £l!Q&l ~ 
lii'Q'<I~ QI Gl'Q~Q ~ 'I_21'11'<1 I fiXi1~ 
~Ii~ ~ rnJE>Q 'afll~ QIQE>Q 69169'! 

Ei21Q Q2eJl'<I I ~IYJ,'1' QIE>Q tata.600,Q~ 
- ;i.. - --'iMJQI~ {j?Q'<J~Q 'iM1'1'1~ ~ fJIQIQ ~ 

6~Ql6J.. {i?Q'<J~Q ~Q Ei~Ql'I_ <af1"116'1Q 

Eii21QeJl'<I I ~ ~');G'E>Q {iXil~lQ ~ '<1'1' 

~YI "11G1Q ~~Q tJ6~ I '1eJI- ~161 I 

(iXi'l~Q ~~ ~ t'.IKil'lbl giQ ~IE)fl 
6Q~~'l,. ~1'1 tJli6Q 6~ £ll~~IQ Q~ '<12 

QQQl~~Q Q2"16Q tJl6QIQQ~~ ~~QG 
QQIQeJl'<I ('1121 Q_OOIQ '1'1f1 2 .2~ ~I~) I 

tJIEiQKil'Q '<12 ~ ~ OOKil ijQIQ (Tyndall 

~ffect) ~'11'<1 I 6'1Q 6~1~ '<121!ii fJl~IQ 
~eJ.6Q Gl"1' ~lf1 fJ~Ql6Q '<1£JQ ~lf1'1'QQ 
QQl'1~ I 

9~1Q ~fi'I~~ fl~ '<12_,6Q £JQ1~1 
~lelQ£1100 I 6'16G6QE>~ fJl6QKil' ~ '<l{i1' ~ 
§q f1~6QQ '<IQ ~Q QGQ~g6Q~'1'6Q 
6<a6G69Ei_. t'.116QIQ Q~Q QQ~eJ'L tJl6fl 

6~ IQ!qGQ~~I~~~. 
~IQI tJIEiQIQ ~Q ~ 6'11~ '<IQ! ~I~ 
6il'!QeJl'<J I 

· .«> J=4 n = 
~ .. . u .. u- 629 

(a) (b) 

~ 2.3 (a) G?00 <a~WQ '!!!00 {;'GIQ. ~ti'Ki 
Ei~l'<I ~12 

(b) ~'<IQ" ®00'~ ~~la E;~ 

Q~ ~QQ QQI~ (canopy) 006QQ 

'i~~IGQl(i?Q ~~ OO~QIE)QE)~ £'GIQ. ~tl'Ki 
G~fi'<l I GIQ'QGQ 'Li~ f1~6Q Gel~ Ge~ 



~~QI QQeJl'<I I '<IQI Qlq_ 91~EiQ Q61S{iG' 

6~1QeJl'-O C'3 Q~iN~lQ Q~QI «111{~ Ql'3°qQ6Q I 

6G'~ Qg G9Q6Q ~ ~ QU' al'il' 6QQ ~16QIQ 

~1EiQ6~ ~16QIQQ £1000 Ei~~'<I I 

~ 2.4 ~IQ. ~ti'~ 

~~~~= 
(Properties of a Colloid) 

• QQ'<I~ '<IQ ~'<l~IQ1Q ?l~Q I 

• QQ'-061, ~Ql~~Q ~ Ei~I~ rJ '<I~~ 
Ei£11~ Ei£1@ ~ 'c111Q ~1~6Q 6~QI ~6~ ,.,,, 
6!82EiQ '<J~Q i'<J ~IQ I 

e ~'<l~,Q ~QI~~ ~ ~16QIQ ~£!IQ 
~ ~, e121a~Q ~16QIQ. ~~~ 

96006' 96sa~" 

~I~ fll~fl 
~QIQ 

~ ~1'<1 '<l()Ql'<JQ 

QOO ~l<a '<JGQl'<JQ 

Qiil'<l ~ Eialft 
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'<l~I ~QQ ~16Q6~ ~ 6st1Qe.IM 

-<JQ0 '<JQIQ Qg£)e.J fi?Q'<J\f Q(;l() Q 

GOOl~l'<I r 
• '<121~ QQ~Q ~QQ Q~()Q 91~ -QQ 

~ ~ ~ ,.,,, 
QOO~QG~~l'<l~ 16~QQ~ 

<a~tUiQ~6~ I 

• £1QtgQ61 £lli'G <;t!IQI QQ'-0~, QQQl~~Gi 
~ ~ ""' 
91~6161 ~eJQ, ~l~IQ{]IQQ g12 f 9112 '<IQ 

<;JOO 6~1001Q~ (centrifugation) £1~ 

~IQI ~Xi'l'<l~lQ QQQl~~Gi ~Q61~ ~QQI 
~l~IQ9t00 I 

QQ'<l~lQ ~QQQ Q£ll~I~ ~~Q 6QQI 

~ISaG ~l~I (dispersed phase) (3 ~ISOO 
91100 (dispersion medium) I QQ-.(J~, ~IQIQGQ 

e!QI ~Q QI~ Q£JIQI~ QI Q()IS{i£1 ~QQl~~Q 

~100 Ql6Q QI~ ~elQI 911~ ~!8£161 91fqJ¥J 

Gi21'11'<1 I Q()IS£l61 911~916Q QE)IS{iG' QQ'<I~, 

QQQK?J.~~ ~I ~~IEiQ ~~ G~Glllb)Q 
6~611QQIQ QQl'11'<1 '1e.JI- QO~, G'Q~ § s:i,1 

~~I 

§~ '<JIQQ1 2.1 EiQ 6Q6G'l£i <al~IQQ 

QQl2QtS! Q~l'11fi'I&, '11QIQ ~1691 §{;\Q§~I 

~WGQ Ei~QIGi £l1Qe.JIQ I 

~I~ 

00 {ii~, QIQQ, ~qG' QlfJ 

~~. 91~£11~61 ~(;' QlfJ 

~~Q6~1~ 
~ ~ ~~GOOlel !81Q, ij~I ~91 
Q&? ~ G<ClKi\ ?l<i't.'i? ~£1, 91~16£J~~I, QI~~ 
Qlll'<J ~ Galft 6alft, 6l00, ~1:11 

~ ~ Ei~ 6~, 6U'~I, QS{Q 

~ ~ QOO 6<Cll'l_ ~ Yl_Qq Q{iTI~ £100, ?lQ,§ li?I~ 
. 

PS-09 - 25/11/16 



g~: 

1. QQIQQGI c<!\i' c<!Y1{ii'l010 (3 ~QY1~1010 

~~Gl m1GQ e!QI \JlelGi'Y. 001~ I 

2. GQIQ_, ~QGJ (3 QIQ~I~ (ii'~(ii'I \JQVJQOIGJ. 

Q\lQ ~eJ(ii',, ~~IQQ~ I 

3. 293K 01\lY11~16Q 100 ~lq ~Q 36 

~lqQ 6Ql~fJ.Y1 6~QIQ~ ~~IQ '<J(ii' ~9 
~QQ Q~Q Gi'QIQQI I -QQIQ Ql~QI 

Q\l6Ql9 Ol\lY11~16Q ~~fo Gi'Q I 

2.3 ?i~61Q Q£JIQl~~~QQ ~2.JQ1QQ61 
(Separating the Components of a 

Mixture) 

~16Y1 \l~~ 6£1, ~CJ(iill0~ ~j~g(jil 9¥l_ 

QIQlfJ.§(il' ~ij6(il'IG16J. ~~ ~6Q I 6Q@'<l fl'2]G16J. 

6C(!f.j6Q f.!QI Q\l!Ql~~'i \l!QQI §Y16~ ~~ 
~el(il'1Gi'QG1 ~€1191 QllQQIQ Gi'QlfllQeJl'<l I fl'2]00 

~~ Q\llQlg «191~Q ~~~~I (3 6<.;JYI~ 
QllQ21Q ~I, 6QY11~Q ~el~Gi'QGl 6£1~ QQ9 

621QeJl'<l I 

~16Y1 ~IYI ~§~§W Q19g6Q QY9QIQ 

GXif.!91 6(il'6Q(ii' «1Q9 «1~ 6QJgGi' ~€1191 _£le.JI : 

91~91, £ll~~91, 91{1)_~6Q ~IQ91 (3 ~~f'61 
~IQI ~«1~1010 fl~Q61 QIQIQ Q£l1Qt~~ ~el(iil, 
QQeJIQ I 6%~969 '<IQ fl'2]QQ Q£ll91~ ~~'i 
~~ (il'QQl\JIQ Q6~~tJQQQ 6Ql~~ YI~ ~6QIQ 

~I~ E>21QeJl'<l I 

2.3.1 ~1~ QI Q~l(iill§~ ZllE>fl "'£JQ QQ'l~ 
Q£Jl~I~ ( Qe,Q) ~~Q £JIQQI ? 

(How can we obtain coloured component 

(Dye) from Blue I Black ink ?) 
.--- Q~ 
.r----~1~ 

QIQ,~Q_ 

22 

6'f1£JIQ Qlfl : 2.4 

... 6Ql~'<l ~~I g~~ giQ ~-I '<J(ii' 

~!9, ~<'1 ~ Q£JGQ oo I(~ 2.5) I~ ~I 
Gi'I§ '<IQ ~19, ~<'1 OOE>Q £lQI~ I ;i6Q ~ 
goo ~l'i ~IQg G?Q 1 (~16Y1 ~le.a~ '1169 

(ii'§fii QUIYJ Gi"QQI ~IQ) I ~YI 6~ 6~ ~~ 
~61Ql~OO6QQ~ I £100_ ~I~~ ~Q 
Ql~QOO ~~ '<IQ" OOYI Gi'QQI 00 GIQEi~Q 
QE>YI q1~~<'16Q ~IQ~~~~ 6~ 
~ I Q~Q ~19, ~c.a'i 001~€1 G?6l ~ ~ 
£lklt60061~ ~ 00 I 

QUIYll~ QUIQ ~~ : 

e ~l9, ~«16J. §'<l Ql~~g E>21Q~ 691\il ~6Y1 

Ql~i? -- -
• ~19, ~C(J6Q §~ ~96~~ QQi Q ? 

e QYIQ Y1Q (iil '61 ? QI§ 6Ql~'<l '<lQQ Qq 

(~~) g1 '<!'ii' ?1'2]61 ? 

~16Y1 9iti~6£l, (ii'!§ 6QQ~ ~Q QQ"Q 
'<lQ fl~61 I Ql~QOO ~Q~16Q Q~IQ1 Q£l1Qlg 
( QQ~ ~IQQ )'i_ ~61 Q~IQ1 Q\JIQlg ( ~ )0161 

~QQIQQ629 I 

2.3.2 ZllE>fl Q£JQ ISl~ ~'l_ ~QQI ~I ? 
(How can We Separate Cream from Miik ?) 

W§QIQ ~16Y1 QQIQ~ £lQ£lYl'il',6Q 
q_~Q~Q1q9 QI VJl<(lY Qg6£JIQ1 ~r~~ Q~611q~ 
~Q (Toned & double toned milk) £llQ6i I 
'<IQ ~QIQ ~Q ~9'i1'6Q Q~ Q~ \lQY1161Q. ~ 
U~ QQeJl'<l I 

6'f1£JIQ (iillfl : 2.5 ... 
<.;J~~ «1Qf}i't ~Q '<J(ii' OO~Ki'916Q ~ I 

~ fl~: £llQ '<J(ii' 6«14~~ £1~ ( cen~fusing 
machine) «11WJ16Q '<l2J'i ~g G?Q I 00 '!_Q6Q 
6<'14 g-4§0 '-l~ g~69, Q6Q 6Ql~IQ~l~6Q 
~ 6QQl!!QI YI~ 00 «112l~Q ~ ~QQQI 
~1~4 'il'Q£llQ9 I '<1€JQ q_4g '"'6" ~· Q i'<l ? 

£1~ ~Q ~ Q~IW 6~ (dairy 
farm) ~i 6<'101'1 £11~ '<IQ" \l91Q~ (i) ~ 
~g§ ~Q~ 6<.;JY116g ~QQI ~i§ '<IQ" (ii) ~~ 
§g§ 6~Y116g £l~6\ G~IQ Q6J_i§ I 



961AI~ ~~Q ~~ : 

• ~1Qfiifl~ lil'Q'<11QQl06Q G6fl lil''GI Q~4 .... 
'ii'Q ? 

• ~lQGJ. <aQ ~Q 2'.IQQI <ii'Ql!CllQOIQQ, ~IQ 
~I 

6Q6Q 6Q6~ 6§161Q '<llil' G'Q~Q e!QI Qg 

liM!'1'1~~1ii' 2'.IG ~ 6QIQeJl'<l !3 OQ£"Q <ii'IQ" 

ffil6QQ QGQQ 016Q I '<JQ ~<ii'IQ lil'Qlil'l~~<ii' 
QeJlil'l<ii'QGI §f!6~ OQ'gQGI 6§1~Q ~6QIQ 

- -f' 
"'6ll!Cl1QOIQQ g1Q I 61il'~IO<alQ61 Ofii'G ~IQI '<l2 

~~Glfil QeJlil', lil'QlglQOIQQ I 

-<J2 ~Q ~GIQ liMJGl'I~ ~ 6Q£16Q 

ft_QQI 6%~ ~~Ii? '<ll~G'I Q~~ lil'Qlil'l~~lil' Q6Q 

Qiag1-<1 '<IQ° Ql~<ii'I lil'Q<ii'l~~lil' Q06Q QQgl-<J I 

6Gq 6'<1~~~ ~eJ<ii'1~61 6QIQeJl'<I I 

6~~1~'<11Q€1 ~~Q ~6QIQ : 

• 6QIQ§4Q Ql\ilrri'IQIQ6Q ~ (3 Y12 OQl~I c.: 

OIQ Qll~ ~'<I I 

e ~~91Q1Q OQleJQ QQIQ'fil 6~ 13 Q6Q 

<aQGJ_ Q~Ql ~ij_G' OIQ QllQ~ ~'<I I 

• ~Ql<CIOI 6Y1Q'fil,6Q (3QI ~£116)_ 99 ~O<CllOO 
lil'QQIOIQ Qll~ ~'<I I 

2.3.3 ~16fl ~Q ~~ ?!~~~QI 6\QQ ~~leiQ 
?t~tl~ ~QQI ~OIQQI ? 

(How can We Separate A Mixture of 

Two Immiscible Liquids ?) 

~~IQ10!)~ 

§E;Ql~g, ()gQ 

9., 

23 
,. 

~A~IQ "'IA : 2.6 

• ~l'<l 2'.116fl '<l<ii' QeJ<ii',<ii'IQl 06rri'Q '<11Qlg46Q 

§6QIQ~ 6GQfii 9~ ~QQl Gl'QQlfil 6£1~1 

~II 

e ~QIQg 66'Q (3 WQ ~Gl_ '<llil' QeJ~IQ1 

06rri'Q6Q QIQ I 

• '<IQIGl_ Q~ '<lflQ OIQ ~~ g~ Q~ I 

'<!QI ()gl~ ~6QIQg (3 ~Q ir;Jellil', ir;JeJlil', 

~Q ~ij 6QQ I 

• ~Wii1,lii'IQ1 a6gQQ ~Glii'lil', (stopcock) 

6~1QQ2'.I (3 G'Q ~Q6Q e!QI 996l_ m~ 

'<121il'l6Q G'Q q2 Ql6£' <ii'I~ g2'.I I 

e ~eJlil',lil'IQl 06wQQ QGQ ~Q6Q l!/QI 6G'Q 

6g6Q6Q6Q ~Olii'lil', §Gl'£'Gi. ~Q 2'.llQQ 

6<a6Q6Q6Q ~O<ii'lil',Gl_ 6fll~ qgQIQ 00 

~I 

~6QIQ: 

e '<!QI 6G'Q (3 WQ ~~616l_ 2'.IQQI lii'GQ I 

e ~QIGl_ G'IQIQ ~l~~G6)_ WilQI lii'Ql6Q6Q 

'<IQ tl~ ~IQI Ql~<ii'I CJI~ (slag)Gl_ QGQ 

~~ ~QQI 00 Q~l!Cll'<I, !CllQIOQGQ OOQ 

~QI 06~'<1Q G'6Q QQ!Cll'<l I 

'<IQ £J~G ~IQI ~Q£1 ~~ 016l_ge!QI G'Q\iXil 

6<Clfll~Q '<ll~G'I Ola<ii'4 6!Cll~ ~~ ~Q6Q \1el<ii' 

~I 
2.3.4 ~16A §~Q '<ll~IQ€1 'l._€1 '(]~ 0 

'<16Al§QA 6~QIQ~, fl~€!~ ~2.JQ 
"'Q£11Q~I ? 

2'.116fl ~em ~~1'161 91Qii 6!tl -<J6fll§Qfl 

6~~ 000 <ii'6Q G'IQI ~ ~16)_ QtJl'<l~ 

Q41'<11Q ~~IGl_ OQQQG ~'<l I 6Gq '<IQ ~lil'IQ 
Q~OIG'l QOIQlrni QQe!QI ~~GIQ ~eJlil'11il'Q61 OIQ 

~16fl Q~OIG''fil ~611Q1 ~~C(]QQ lil'G,l, g121§ 

Q~OIG'l (sublimable) QQQIQI QOIQlrri'fil 2'.161 

Q~OIG'l (non-sublimable) 2'.ltl~Q ('<I 6~Q6Q 
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~) O~~QQI ~Q'.-3 I 61ijl600 ~ Q~lgJQ . 

QQl~GI ()QQI : '<l6fll§Qf\ 6~QIQ~,. '1'q_Q, 

g1~,ellQg, '<l9° ~l~l~g' (anthracene) I 

'°16~100'r1 

6~1~, G 

~~~~ 

2.3.5 {ii'QI QI~ QCil{ii' '<IQ QGT 9~fi ~ ? 

(Is the Dye in Black Ink a Single 

Colour?) 

9fl~IQ QIA : 2. 7 ... 
e OQ.£161 QIQliX>l '<l'i? Q~rn;'l (strip) §~ I 

• -<i2 g~Q g~~iQ~ g1Q 3 ()Q. ~- Q06Q 

6€Jg~'1_ QIJQ21Q ~ '<l~ QIQ ~161 I 

e - 6£11~-<l '1'1~ liXiiWI~ '<l'1' 6ii'I~ ~I QI" 

'<JQ QIOO Yl~QIQ()Q £IQ~ ~ '<l~!'i ~~ 

00 I 

• 

• 

~f.191 '<l'i? Q'1'Q "g()Q O'l~ 600~ 
Q._QI~ 6'10Q QI" ~OI§ ~ ~QQ · ~' 
~~ 1 '[~2.8(a,b)]~~ 

g~OO I 

~ ~{i\~Q 60006Q Q~ QQQI 696" 

'iii' 61 62Q~ QQ "196Q Q~~ ~ I ~~ 

€1'1~~6~ I 

Ql009 ,,.-te.=---- Q~ ~ 
~ 

~QIQQQ 

111~00 
~-Q~~I 

w 
Q~ (b) 

~ 2.8 liXi'l g1~ 6(!1~16~!~1g G:IQI Qf1r{iilQ 

~eJQ~ 

• 

• 

• 

~ Q£JQ~ QOQl6Q6~ OQ~Q QIQ~ 

Q£16Q q6fl Q'GI 00~6Q~Gl ~ii' ? 

Q6YI Q' Q OQ_~Q QIQG' £1~6Q QQt;j! .... 
gQIQQ 00 OIQ~ ~ ? 

~ YIGGQ ~ {ni1Q~ 006Q Qgtg 

~~QOOIQ~Q't!>l62Kill06Q? 

~16fl 6'1Q '1'19 Ql!WIQ ~ 6'<1e!6Q ~ 

~IW Ql69 QI!~ 65'11QeJl'<l '<l9" Ql::'l!Q 6'121 

006Q QOOlQ 621Q Q2e11-<1 I 6'166'696~ ~ 

O{i\~ QIQ~Q Q~ Q60 6Q6Q696~ 6'<12 

W ~ '<llg6Q Ql::'l!QQ Q~Q1£j_~~ 6gQ QO~ 

Q60 I 6Ql§'<l Ql::'l!Q '<ll~IOOQS 'iQ QI G6G'l~~'i? 

OOQ {°l'2]Q ~6~ I QQ'Q 6~Q QOIQlg ~Q 

6001 ~001Q 621QeJl'<l 0121 ~~ QOQ'l, Q0'11'<1 

'<l9° '<12 g611~6Q QSI~ Q'1£j_~'i? ~QQI ~QQI 

62"!1'<1 I 

~'2)QQ QOIQI~~ ~eJQ1QQGIQ '<12 

ijQl'°'l~ 6~1Y116~1~10 (chromatography) 

~21'11-<l I ~1'1', "1916Q '6~1fll 'Q ~el Q'1 I 

~ ~~1~ mia1Q' 'Yel6fl '<12 ~QI~ 
Ql!WIQ QQl'11Q~QI I 6gq '<IQ 'YISll~Q Q~ 

'<100 Q~l'1"1i I 6~1fll6~~1~ '<I~ '<lQ ~Q~ 
'1121'1 QllQ21Q QQ 6Ql§'<l ~1~6Q ~Ql~Q 

621~'ii'I '<IQ.I~ 29 Qe.1'1', QQ~'<l I . 



I 

~qg 9QIJIQ Q~~G~I~ G~IYllG~l~l{]Q 
~Q ~ G~~ 9K(IOOI~ I ~Yl Q9 

G~lGQ ~Q G~l~IG~l~IO ~Q6Q t'.l~ ~ I 
~6QIQ: 

• -Q~I Qet~Q l!/91 Q~I~ ~QQI QGQ I 

• ~gl~~~OOl(pigments)~ 
~Ql~Q I - ~ e -QQI ~I~~ Qg61_ ~QQI QE;Q I 

2.3.6 t.116A Q~Q '<IQ ~~'1Q., ~Q~ 
~IQ?J91 00~ ~I QQ~I~ ? 
(How can We Separate a Mixture of 
two Miscible Liquids? 

OO~IQ QIA : 2.8 .. 
• t'.llGYl Qel6Yl ~~~'<Ki'°~ 6<(]Y1~ 

?i~Q61_ ~el~, ~91<il_ 6~1 QQQI I 

• ~ Yl~Q~ ~ g1~ qt~Q ~ I .ql'JE)Q 

'<l~ eJ6~1?i~Q <(]06etQ QQ I 

• ~ 2.9 ~~16Q Q£1~~~ <(]{;?I~ I 

• eJ()~~QQ§fl~~~~Q 
CJ16Q QOO QQ J 

• .qQ 691~\ 91fJ1~Q 6QIQ "6G~\<(]Q 
( condenser)'i 91Q~9 (3 6"1l!/6Q @lq_Q 

62Q I~ QGG~QQ ~ 00 6QQ 

~'2)2~62Q I 

e g1~ qi~ Y1~6Q ~ Q2~9 I 

/~:pit 

~~96 

~6~1~ 

~ 2.9 ~ fi4ij~1Qf,JQI OOQQ £1~ £1~6Q 

~e.Ki?~ 

25 

QQ.AI~ Q61Q ~tJ : 

• ?i~Q QOO 6ii191'i W~ 62QIG96~ q<if'I 

"'Q 6~~? 

• GW G1gf11Q16Q eJ6~t~~QQ goo1'1' 

(reading) Q~ '<IYl'J. rnQ' iQ Q2Q1 ? 

• .q~691fi';Q 1i.W1'1' 6QGQ ? 
_,,,_ -

• QliX? ~ Qg!QIQ e!QQI 62QI ? 

.qQ g€119l'i g1~ 'i21el~ I 6eQ ~ 

~i'llQfJ91 QQ~~~Q ll.~~1'1' Ql£JY11216Q 

e6~ £J~Qll ei1-q <3 QQg 621Q q_9Q1696~ 

~~~6"12~~Qg~ 
~~'~I g1Q' -qQ gQl91 ~ S(_-q I 

6eQ'yi1~ 'i.~'1' rnJE>Q g1i5Q11 251<~ 

QY\ ~9, 6"1Q ~ ~ 91 ~(~IQ~) 

~~ ~Q'i ~l°iQ gKX? gQl91 QllWIQ 

~~,~"11Qo00 I~~:~~ 

9G\~ gQIQ Q~l"11Q ~ml~~ ~QQI QQQI, 

6£16~1QQ'il{;?IQ ~9~6Q eJ_QI 6&19 6&1~ 

U~~~~ ~QQI ~QI QQlllQ I 



£J~ ~ C3 ~G~Q OOE>Q ()~ f.JI°~ 
£JIG'~ QB ~ 0E>~IQ 62QI QYQlQ '<121Q 

Q£J~~9Q '<IQ ~~ £JIG~ ~00 Q£JQQQ 

~~ ~Yll~ I '<I~ ~~ ~I°~~ QQ ()2Q~ '<IQ 

~1 ~l~I Yl~6Q ~~~ ~I~ Y11"~9Q q@ 6stlQ 
QQeJlt'JI~ I QI~ QtQH.IQ eJGI C3 Q~QG 6~1 
£JIQ"' ~~ _ ~~~ ~l~Y!IQ Q~6~1QIQeJIQ I 

Q19f!I~~~ ~~ Ql~'l. QIQH.IQ eJGI C3 Q~QG 
6SXi'l6Q ~stlQGI ~~ I ... 

2.3. 7 ~IE>fl QOQ 91q~ 9'1~ Q41<tl~~Q 
OIQ91? 

(How can We Obtain Different Gases 
from Air?) 

Qlq 62Q~ '<IQ ~Y!~IG1Q fl~Q I ~l°ilii' 
£JIOO gQl91()Q '<121 Yl~6Q e!QI Q£JIQl~~'l. 
~I ~l~IQ£JIQQ I ~2 2.11 Q ~912 ~2 
(flow diagram) 6Q '<I~ ~QIQ'IQ 6~1£Jl~~Q 
~G621Q~ I 

~~6~ 

26 

190ql 
~1£J~ G 0100121 il~~IQI 

~'\.~ G eJGI 62QI 

~ 
..!,, 

~1°ifi? 9100 QQ6Q M6Q M6Q 

QQY! 6~1'l. Q2l 
.i, ' 

QYl~~~fi? Q~ Q~ Qli'Gl6Q 

~QQI 62E>Q 
. .J, 
~~ ~IQQ~, ~IQ()~!()~ 

\~Kii' (oC) -183 -186 -196 

Qlq6Q ?JQI 
Q~lfl!QOO 20.9% 0.9% 78.1% 

£i2 2.11 Qlq{i Gl~IQ Q£JKi'l~~'l. ~I 

QOOI \jQKiillQ ~Qlitl ~ 

~ 2.12 QlqQ bl£JKi'~~fi?Q ~eJQJQQQ 

~Q ~16YI Qlq~ ~Q,QJ6~ Qlll~ £JIQQl'i 

~ 6G6Q ~~ Qlq6Q ~eJQI ~~ '<'!YI~ 
Qll~'l_ ~QQI QQQl'l_ 6SXi' (~ 2.12) I QlqQ 

~ ~ ~ Ql21'l_ ~'tOO ~QI £J6Q Gl21Q 

Gl£JY1121'l. il'<1Q6Q QQ .. Qlq flQQ I tJf0~Q 

£Jl6'9 ~Q6Q ~lq'l ~6Q ~6Q QOO QGQ 

Qlq6Q etQt Qll~i~ 6'<1YI~ ~~I~ tl~16Q 
Q~ Q~ Qli'Gl6Q tlQQI 621Q'16Q I 
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Q'll l~Q Q~G GQQIQ~GQ ~G~ ~~I ~~I 
Q~161'Q€1 G§l~9 "<16Q ~ij G~i%ilrnQ~ I . 

" 
QQQf11~"'"6Q g~(J1Q1Gl ~·ca1 aQQ1oi~ 

6(JJQIQeJI~ I "<IQ ~"l116Q ~Q §OQ ~li't'ii'OO 
f("<I GIQI ~ 2. 136Q ~lfJIQ~ I 

g~6fllQ1€1 Q"ilq ~fl QQ~ Ol~1Q 

~Q6fllQIQQI OIQ 6QQ Oli'Q£J_~'ii' ~QQA.~ 

'ii'Qlfll"<I 6Q£J_~'1' ~ 2.13 6~ 6Q~ (3 6~611 
'1'~6Q ~16Ql£1~1 'ii'Q I 

g\lJ : 

1. q_6f1 §OQ OQVJQ QJ~G ?1~ '11QfJQI 

§6QI~~ (3 606~1QQ ?i~Gl~ ~eJ'ii' 
{i;IQOIQQ ? ( 6Qf11~'il'Q 'i£'~1-- f1~6Q 
01el'1l11 25°Cbl_ ~~'11) 

2. ~~~Q~m6~im 
~lfl 6'1~ I 

(a) ~ Qf(Gll 

(b) QJ@~~~Q 

( c) filG16J. '11qQ 

3. ~~'ii'l'ii'Q61Q 6<i?l~Q~IQI 6'ii'Q ij'ii'IQ 

~~61f11~ ~eJ'il' (iX))l(JIQeJl'<I ? 

2.4 Ei'1JQQ <3 Ql~IQ~ £IQ~~ 
(Physical and Chemical Changes) 

'<1'11 t~ OQlel "<JQ0 ?1~61 f1~6Q. ~6QQ 
{illltlQI ~~ 6QJG'1' '<IQ" '<IQ QIQJIQ§Q OOQ6l·~ 

< ~ < 
rnJ6Q eJQI OleJfi?ll~ !!JIQJ ~16Q ~~QI I W6f1 ~Q 

~~.IQ6Q OQlelQ 6Q6~ ()QIQfii' ~61 ~~Q6Q 

~~ I ~61'1'Q6QQ~ ~Q QQ', ~I, 
~I, ~~I, QJl~GI, Q~I-.-, 'i_£1gl"1" QG'll~ 

£J.tl£J.~~ 6'1!~ £J.61 'l_~ifJl'<I I 

!!JQi1£J.~ QQ !!1~80QQ6l 'g 6QQ§ '<J{j? 

6~ oQQ61g QIQQ '<JQ ~'g 6Q6" ~Q 
~q~ C3 QIQJIQ~ £J.616Q 6~61~ OQQ6l·g f("<I 

gf~ I ~QC3 000', ""' C3 ~IQ Qlt 6~Ql'l_ . 

28 
'· 

Q~ Q~ 6QIQeJl!!Jlij "<IQ" Q~ Q~ 6QJO'ii' £161 

~~ <ii'Qa1§, fllli GVJf116~ Ql~IQ~ ~~I~ 
~fll~ I 

QQU ~ (3 6Ql6@Q6Q QllQ~Q ~QQelQI 

69li'l 009 §~ 6Qfll~Q QIQIQ§'i!' £161£1~ 
Q~ !!16£1 I 6Qf116g Ql~I C3 ~Qg~lQGI 
(inflammability) £J.l16Q Q~ Q~ 6QIQeJ@ I eJl6fl 

91Qii_ 6(1 6Qli'l Qlq6Q ~6~. fll~ {Xi' §~'l_ 
QQIQeU'<l I 69QQ '<JQ QIQJIQ§fii' £161 6~'1_ 
lii'~Olbl_ ~eJfii', QQeJl'<J I ~§QI '<IQ Ql<CJIQ§'i!' 

OQQQ~ I '<IQ ~~QI Q"QOO 62Qe!QI Qf1Q6Q 
6Q@'<I OQlel !!J~ OQlel QQQ ~Q~QI (react) 
QGQ (JIQIO'~Q QIQIQ~ Q0 q§GQ OQOO·~ 
f('<I I Q~JQ§Q OOQQ~ 0000 QIQIQ~ ~Q 
OQQQ·~ ~1661 C3 ~16fl ~00 OQl6flfg OIQeJIQ I 
Ql<CJIQ~ OQQ6l·~ fl~ '<JG!' QIQJQ§'ii' ~§~QI 
(chemical reaction) GQl\i) 'l_QlfJl'<I I 

f1Qf1001 ml <CJflQGQ QQQ GQIQGI' C3 

Ql<CJIQ~ OQQQ'g Q§eJl'<I I q_Gfl '<JQ OQOO~ 
~Q f1~6Q fJQI ~6QQ(i1 ijGi'IQ '1'QOIQQ § ? 

~~: 

1. §f]Q'a!~ OQOO·~ ~~'l Ql<CJIQ§liil QI 

6QIG\(i? ~1'1'1Q6Q 6~611 ~IQ (iX)) I 

• Q~ '1'1§Q1 I 

• Gl~l6Q '15(611'1_ ~IQQI I 

e ~IQYJIQ16Q m QIQQI (rusting) 

e ~ 'i~ C3 Ql'1Q ~ij I 

• {Xi' f1~6Q ~Q, 6~19 gQIQG (iX))IQQI 

~IQI W QIQ6~6~ C3 ~~6~ Qll~6Q 
gQQG 6SXi'I 1· 

e ~Q Ql~IQ61 'J.Gl ~l~G 6SXi'I I 

• '1'110'~ '<1'1' 0'~1'11~, Q~IQ 'il'QQI l3 

e Gl'IQ" C3 '1'1Q'l. g1~1 I 
- < - <C' 2. '{.fl £11Q06£' elQI gQleJfll~ Qtfii' OQleJ 

~A.I ~~61 QIQ6Q ~QQI ~QQI 'ii'Q I 



2.5 ~ ~~lelfll~Q ~<ii'IQ~~ <ii'' 61 ? 

(What' are the Types of Pure 

Substances) 

0Qle1£).~lii'Q Ql<alQ§lii' <a0q§~ QGllii'Q 

'<l~~ 't_ Ei~~ Iii' (elements) QI Ei'11Q Iii' 

(compounds) Ei~611q~ OOl~IQtllQQ I 

2.5.1 &~§<ii' (Elements) : 

1661 91QQIE>Q Ei~Gl~(iil QQ~ QQQ ,, 
(Robert Boyle) ~eJ9100 E>~§(iil ~00 Q4WIQ 

(iilQe!E>Q I q1g,<a Q<a1Qg9g, Zl1Ei41Qg, QE>Q4 

~IGQl~QQ [Antoine Laurent Lavoisier] 17 43-

94] ~eJ91(iilQ OQ1~1EiQ <a21Q(iil EiQQ~QI Ei~~Q 

~ ca"'il Qtl'QIOO (iilQelE)Q I GI~ ~I ZJ~IE>Q 

E)Ql~'<l Ei~~(jjl '(j(jjl '<IQ§~ ~QlQ ~Qlei .~121" 
Ql'<llQ~ ~Q~QI ~IQI ~~(iii C(]QQGQ ~QlaE>Q 
- - - '"" QQIW 621~1QQ g12 I 

6~~(iil£)_~~ <atCllQ61G8 Cll~ (metals), 

~IQ..(non-metals) (3 QOO~(metalloids) Ql6Q 

~~ OOl~IQ~IQQ I 

CllQ..£)_~(iil '<llCllOOG8 {X:J'5~G Ei(iil600 91 

'<191~ £).GI ~oog QQeJIQ I 

e 6'<1£)_~(iilQ '<llii' <31~4 (lustre) ell'<! I 

e Ei'<1£)_~ Ei6ll£lll ~QW QI 9._~-meJI 
W eJl'<l I 

• 6'<1911Eig GIO (3 Q~4GI_ OOQl21 I 

e Ei'<l911Eig ~ (ductile) I (GIQ ~lliYIQ6Q 

~Ql~IQ OIQGQ) I 

• Ei'<l911Eig ~giQ (malleable) I (~~EiQ 
c;a~ ~IOOE>Q ~QQG' Ei21~1QEi9) I 

• Ei'a911Eig Q~ (3 QglQ g1Q (sonorous) '<Jij 
QQij I ( ~lalG (jjl6Q ~Q (iilQij) I 

CJl~I~ 00200~ EiQQI- ~gi, ~I, 
001, '.l_21, Ei'<l19Qfl. 60i~IQ'191 QG41Q .I tllQQ 

29 

'<llii'fll~ CllQ.. ~IQ@ '<llcUQ61 Gl9Yll~IGQ ~IGQ 

Q2eJl'<l I 

961 rncni eie11~_rng~ 9~QGQ ~1~91 1 

~CllQ..911Gg c;a1C1IQG1Ga gY]Qll\O Glii'GQQ QI QflQ 

£).61 ~oog QQeJI§ I 

• EiC(]£)_~1ii' QQ<;j! ~lii'IQ ~ ~~g QQ§ I 

• 6'<19116g Oltl (3 Q~%',Q £iltlQQIQ1 I 

• 6'<1£,]_~(iilQ @~Q401, gg~g1 '1'A.I gflglQGI 

~ti ge11'<l I 

e!CllG!_~G\li?QQ QOIQQ6J GQQl-

21Q6QIGG'g, Wii'_Q6G'g, ~IGQl~g" (iillQg ­

( Ei(iillQQI, 61ii'llii'), Ei~I~~. 6~Qg, QQ41~ I 

6Q6G£)_~'<1 6~§(iil el~~ 6~QY11Gg Cll~ (3 

eie11q_£J_~QQ ~G1~1g~()1 rnJQGll ~61 ~o~fo 
(iilQeJI§ I GC(]£]_~'1_ QOCllQ.. <i121~M I QOIQQ61 

6~1- 6QIQg,, QQQg" li?Yl1gQYJ. QQ41~ I 

~~<ii'~lii~I: 

• QQ·911g ~~I 100~ e!~lii' Q"ll14Q G~§lii' 
~~ 6QIQ ~lliO~§ I 

e ~~QI"~ 6~?.;\Q Q()g ~~·§ I 

e '<llCllQ61 Oltlrll216Q 11 ~ G~§lii' Q41<Cl1Q 

~QCQ16Q eJleJI~ I 

• <CJICllQQ Qltllfl1Q16Q ~~ G.:il§lii' GQQ 

QIQGQ QQeJi§ I o<Cl£J.~Gl' GQQI OIQO !3 

6~1~ I 

e <CJICllQGI Gl~911Qlb}_ <.:!IY!lg4 e!~lii' QIOfllQI 

(303K)6Q QIQQYJ. (gallium) C3 ~§QYJ. 

(cesium) 6~Qlii' C'QQ 6QIQ~l~I~ I 

2.5.2 &!CllQ'ii' (Compounds) : 

GQl£1-<i 6~QQ -QQ 001~ ~121 ~Q QI ~~~ 
6~9~911~ 6gQ QO~, 6£Q~l6g QIQIQ~ 

Gll6~ '<llii' ~Q~ ~l~OIQ6Q QQVJQ QQ <a0 qg 
G21QeJleJI~ I 

/ 
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(t) rn~~ GQQQ ~a<ii'1'1'Gl61 

(g) ~IQl6j_ ~IQIOQQ Qel'1'1'1'Q61 

( h) <~IQ~ q_QI GQ,Q QeJ<ii'1'1'bl~ I 

(i) QQf1Q1g1~ 6~IOIQ QeJG.'1Gl'Q61 

0) ~96Q {;H~~QI 'i_~ O~ '1'Qlil'lf11~Q QWii'1Gl'Q61 I 

2. ~Q~, ~IQQ , ~Q, ~6~Q~QI, '!£Ql~G, ~'!£Qlq_O, U'IQQI 13 ~I~·~ QQYIQ iti1Q QllQQIQ QQ 

~QI ~q§Q 6~11rngq9Gl' 6fi'l~ I 

3. oog1 Q~~ Oltlf11Q16Q §E;g1{;1 Q~ OQleJQ ~Q611QG'I OQl~I QQI 13 g~6Q QC'.11'-llQf.!QI OeJYq~lii' 

((]
0 '2]Q '1'QI I 1 OOg . g9(;Q 61ii'60 '2]lf1Q OQleJ ~91~G 626Q ~QQliil ~961 ~ij 6QIQOIQ9, 6((]Q 

~9611QGI ((]IQ6116Q QC'.Jl"-llQ~ I 

~91q6' ~Qlel ~9~1'16'1 6~Q~ Ql~f11~16Q 

283 293 313 333 353 

60l£'1QQyt g1Q6~£', 21 32 62 106 167 

6((]19aq 6~QIQ9, 36 36 36 37 37 

601£'1QQyt 6~QIQ~, 35 35 40 46 54 

'<16f11~Qyt 6~QIQ9, 24 37 41 55 66 

(a) 313K 010f11Ql6Q 50 ~lfl ~6Q 60!£'1~Qf1 ~IQ6~~Q ~ Qliil ~00 §~IQ OIQ 61il'60 

~~Q 601~1QQf1 QIQ6~£', ~l~Ylii' 6Q9 ? 

(b) 353K Oltlf11Ql6Q 00~1 601~1QQf1 6~QIQ9,Q '<!Iii' ~961 WbQ Q~IQ lii'QI '<19" ((]ICllQ€1 

OIOY11Ql6Q e.l~I QQQIGI_ il'l~~I 1. ~~ elGI 62QIOGQI 6((1 Iii'' 61 £l~Y600()1 lii'QI ~I~ I 

(c) 293K 6Q ~6GYlii' QQ61Q ~001QGI lii'(;X;"l lii'Q I '<32 G!Of11Q16Q 6~ Q961Q ~9611QGI 
t;]Ql~'i? ? 

(d) ~Iii' fi'\961Q ~9611'101 Q~6Q GIOYllQI tJQ~·~Q lii''Q ~QIQ O~ell'<l ? 

4. ~~Q~O q~'i QQIQQQ 6QQ ~~I~ .1 

(a) Qg ~961 

(b) Qt§i' (']Qle1 

(c) GXll'<l9 

(d) '<1~6~~ 
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5. ~Q'Q1Gl 'Y6Gl~Q(ii '<lY!{iillGllQ <3 WCIY!{iillGllQ ~cgQ Ql6Q 6'2)Q1 QQIQ ~ I 

6'<11~1£:11~, QIO, Ql'1 YI@, ~6~1Q, ~QI 9121 I 

6. ~~ Q~l~IQe!QI '<JQ Q'1Q1~ GQ~, ~ti' £:Jlti 6QIQ Q£:1Q {iillQQ ? 

7. ~Q'Q1Gl 6QQ ~~9Q Q4i_~ £:1Qle1 ? 

(a) QQ~ (b) ~lQ (c) ~21 (d) QQQI~ (e) 'i?IQ~Qfl ~(iil,'<JIQ~ (f) £:11QQ (g) ~I (h) (iillQ (i) Qlq I 

8. ~Q'Q1Gl ~cgQY!I~ 00~ ~Q~9(ii ~I~ I 

(a) Yll~ (b) '<l@W (c) 91q (d) 6QIQQI (e) 6<al91 £:11ti 

9. ~Q'Q1Gl 6QQ QQIQ006Q ~Gl\i\ ~~I~ 6~629 I 

(a) ~Q ~ (b) ~Q (c) Q£:1Q <aQ6~~. ~ (d) eil~ ~00 

10. g~Q'Q1Gl ~~9~ 6~§Q, 6~QG? <3 ~cgQ Ql69 6'2)Ql QQIQ~ .1 

(a) 6'<11~'1.fl (b) YI@. (c) ~ ~ (d) GJ..01 (e) (iillQ~Qft Ql6916~ (f) ~Q (g) ~Q~ 
(h) 6QIQQI (i) 91q 0) <al~ (k) ~6eJ~ (I) QI~ QIQ~Q'<ll~ (m) ~ I . 

11 . ~Q~g 00~ 6G?Q~~G? Ql<(]IQ§Q 00961·~ ? 

(a) '<JG? Q~Q ~ 

(b) 'J.216Q ~ QIQQI 

(c) 'J.21 ~G G 91Q ~i'i91 

(d) ~IQll Ql~91 

(e) ~IQll ~ 6291. 

(f) ~ 00£1 6291 

(g> Y12Y1001 m1 
QQQQ QllC1'1 : 

6Ql~'<I Y!I~ Y!IO~l6Q Q§ OQYllQQ 91QQ~I G 91Q §~ I '<I~ 6iil~ ~IQIQQ 00~00 ~4Q 
Q91~ ~ ~lilQ 6Ql~IOIQ OQ~IQ QQ9101Q QllWIQ QQl'-llQOIOO I 
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