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¬¬¬¬ggggssss::::

Zq-åg~Z½z{ìT~Óxg~Z&»454ø
G
HEH

6,ze„~psƒYD÷X@*ëic*Š{F,¡g~Z¶ŠÃ7íYè6,ze„Ì
Zq-Šzu}Ðg~Zl™Æg~Z&»454ø

G
HEH

¯**Ñzq™Šï÷XZk§bÆg~Z¶g-g]45ÿ
GEg~Z¶BD÷X‚÷heÆ¿ÆŠzgZyë

WxZ0+gáYD÷Zzg»g0eZðW‚[+{g`™D÷XZ#ā7Š}»g0eZðW‚[+ZEw™D÷ZzgWx{g`™D÷XtŠgC
¿i}6,i0+ÏÅñ�ŠÏ»f)ŠZgìX

::::gggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEZZZZzzzzggggZZZZgggggggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ½½½½ÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????VVVVßßßßVVVVÐÐÐÐzzzzŸŸŸŸssss####™™™™,,,,XXXX 9.1 ÎÎÎÎZZZZwwww
����ZZZZ[[[[::::gggg~~~~ZZZZ

&&&&½½½½5555444455554444
øøøø

GGGGHHHHGGGG
EEEEHHHH

::::
Zq-¡g~Z½~�ZâW:~g~Zl™C÷Z7g~Z

&½5454
ø

GHG
EH

ë÷X

6666,,,,zzzzeeee„„„„::::
Zq-¡g~Z½~5“WzZàZâY6,ze„BC÷X

)6,ze„(
Z,g~Z¶X~6,ze„Šz!*g{g~Z

&½5454
ø

GHG
EH

¯äÆng~Zl7™DZgg-g]45ÿ
GEg~Z¶BD÷X ZZZZgggggggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ½½½½::::
ÐªCÙHY@*ìX Zyg~Z¶ÃŠ”{â**Y@*ìZzgZ7g~Z

&½5454
ø

GHG
EH

Zzg6,ze„ÆŠgxyZq-¾
gggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ½½½½::::
LLZ,g~Z¶X~6,ze„Šz!*g{g~Z

&½5454
ø

GHG
EH

¯äÆng~Zl™D÷g-g]45ÿ
GEg~Z¶BD÷X
tg~Z¶ŠJ-7íXtŠzâV4V~z̧q5+k, X g~Z

&½5454
ø

GHG
EH

Zzg6,ze„ÆŠgxyŠz¾zVÆfg)ªCÙHY@*ì Z¹ ZZZZÖÖÖÖgggg::::
ƒD÷X
VVVVwwww::::

;[+gzXZzgWÇe+ÆŠgxyƒäzZág~Z¶~WÇe+6,>Þg8-»ƒ@*ìZ#ā6,ze„;[+gzXWÇeZ[+"g8-ƒ@*ìTÅ
¯6,g~Z½~ƒäzZàp=V»W‚ãÐx@{HYYìXZq-È#‹~;àzXZzgWÇe+ÆggZ]Ã¤/x™äÐ;[+gzXWÇeZ[+

¯äÆng~Zl™@*ìZk»6,>Þg8-−ƒY@*ìX ÇeZ[+ áCì‰„WÇe+;[+gzXW

6,>Þ "g8-
tÃgzgeg~Z½B@*ìXŠzu~§sZ#Üs;àgzXWÇeZ[+ÃZq-È#‹~¤/xHY@*ìÂWÇe+ÆggZ]“WÅzzÐ

6,>Þg8-ªCÙƒ@*ìX

"g8- 6,>Þ
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Zk¿~;àgzXWÇeZ[+Zq-g~Z&½543ï GHG
EHÆîg6,»x™@*ìZzg;àgzXZzgWÇe+ÆggZ]¯@*ìtZz6,zZág~Z½»Z«ì

ZkÆntZq-g-gkg~Z½B@*ìX
ŠzâVg~Z¶Zk§bZq-‚B‘YD÷X

H2 + l2 2HI

µµµµ5555ÒÒÒÒoooo----....¹¹¹¹éééé GGGG
GGGGgggg1111,,,,MMMMÅÅÅÅVVVVwwwwÃÃÃÃZZZZEEEEwwww™™™™DDDDƒƒƒƒññññeeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****ÅÅÅÅzzzzŸŸŸŸssss####™™™™,,,,XXXX (CaCO3)::::9.2 ÎÎÎÎZZZZwwww

eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****:::: ����ZZZZ[[[[::::
Z#Ãðg~Z½:gÆZzgÜsZnÃgzgeZzgg-gkg~Z½Ægf$Zq-Šzu}Æ',Z',Zzg#³‚~ƒVÂÂeZÑîZr~_*

ÅqªBCìXeZÑî»Èg~Z½ZÌYg~ìX
Ãgzgeg~Z½»gf$ = g-gkg~Z½»gf$

Z#xW‚[+Zzg»g0eZðW‚àg~Zl™D÷Âx»g1,M¯D÷X VVVVwwwwÐÐÐÐzzzzŸŸŸŸssss####::::
CaO +  CO2        CaCO3            )JV(

!*CÙ{g` CO2 Ã?#‹~¤/xHY@*ìÂtxW‚àZzg»g0eZðW‚à~psƒY@*ìX CaCO3 Šzu~ßg]~Z#
ƒYCìZzgg~Z½åƒY@*ìX

CaCO3     CaO+ CO2 )e~ìic(

!*CÙ7 CO2 ŠzâVg~Z¶~ZâYÅe~ìicZzgJVZq-Šzu}ÆQ«÷XZ#x»g1,MÃÈ#‹~¤/xHY@*ìÂ
¯**Ñzq™Šîìª CaCO3 Æ‚Bï™Šz!*g{ CaO , CO2 ò$ËX¼Šk,ÆaÜse~ìic»¿Y~gLìp¼z‰ÜÆˆ

g-gkg~Z½6g^ƒY@*ìXÑzq~Ãgzgeg~Z½!ƒ@*ìZzgg-gkW×pWy»gg-gkg~Z½Ì!ƒY@*ìX‚āg~Z¶»
Zzg CaOÔCaCO3 gf$',Z',ƒY@*ìXZk%µ6,e~ìicZzgJVÆúZïZq-„gf$6,p#³‚~zµ5+k,ƒD÷³Æîg6,

ÅlZgps7ƒCìXZÐeZÑîZr~_*ë÷X CO2

CaCO3       CaO + CO2
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¡¡¡¡ZZZZrrrr~~~~____****qqqqªªªª::::
Z#ÃgzgeZzgg-gkg~Z½»gf$',Z',ƒY@*ìZ#āg~Z½FÆZbZÅlZgÃŸgSìÂtqª¡Zr~_*qª

BCìX
____555544445555ëëëë HHHH

GGGG
HHHHZZZZrrrr~~~~____****::::

Z#Ãðg~Z½'×h+WÐ7(,|g;ƒ@*ìÂt_545ë H
G
HZr~_*B@*ìt¿ic*Š{F,AbCÙ~gzúƒ@*ìXVwÆîg6,Zq-qg]

âxƒäÅOñ‡ìgSìaèZk6,¿™äzZà¯gwÂZiy~ƒC÷t_545ë H
G
HZr~_*ÅVwìX

::::eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****ÅÅÅÅ¤¤¤¤////ZZZZssssÅÅÅÅææææŠŠŠŠÐÐÐÐzzzzŸŸŸŸssss####™™™™,,,,XXXX 9.3 ÎÎÎÎZZZZwwww
����ZZZZ[[[[::::°°°°pppp

Z#Ãðg~Z½:gÆZzgÜsZkÆÃgzgeZzgg-gkg~Z¶Ægf$Zq-Šzu}Æ',Z',p#³‚~ƒVÂteZÑîZr~
_*ÅqªBCìXeZÑî»Èìāg~Z½ZÌJ-Yg~ìXeZÑîZr~_*Åqª~X

Ãgzgeg~Z½»gf$ = g-gkg~Z½»gf$
g-g]45ÿ

GEg~Z½~g~Z½ŠJ-îÐ¬eZÑîZr~_*‡ìƒY@*ìXZ’Zð%µ~Ãgzgeg~Z½»gf$!ƒ@* zzzzŸŸŸŸssss####::::
ìZ#āg-gkg~Z½»gf$:ƒäÆ',Z',ƒ@*ìXpW×W×Ãgzgeg~Z½»gf$Áƒ**ÑzqƒY@*ìZ#āg-gkg~Z¶»gf$
(,|Y@*ìXWy»gŠzâVg~Z¶»gf$',Z',ƒY@*ìteZÑîZr~_*B@*ìX

VwÆîg6,;[+gzXZzgWÇe+ÆggZ]Æg~Z½ÆŠzgZy¼âÅ5½3ð GG²Zq-Šzu}Æ‚Bg~Zl™Æ;[+gzXWÇeZ[+
¯D÷X

H2(g) + l2(g)    2Hl(g)

ZÏz‰Ü¼;[+gzXWÇeZ[+âÅ5½3ð GG²Šz!*g{;[+gzXZzgWÇe+~psƒYD÷X6āX
2Hl(g)    H2(g)   +   l2(g)

aèÑzq~g~Z&»454ø
G
HEH

Å´4k2.ç
EEHc6,ze„Ðic*Š{ƒCìZkaÃgzge~g~Z½g-gkg~Z½Ð!ƒ@*ìX‰‰g~

Z½WÐ(,ñÇg~Z&»454ø
G
HEH

Å´4k2.ç
EEHc’góÁƒCYñÏZ#ā6,ze„Å´4k2.ç

EEHc(,fYñÏXTÆ³~Ãgzgeg~Z½»gf$Á
ƒ@*YñÇZzgg-gkg~Z½»gf$ic*Š{ƒ@*YñÇZzg!*ÑWyŠzâV»gf$Zq-Šzu}Æ',Z',ƒYñÇX:ZyÆŠgxyZr~_*‡ìƒYñ

(Å´4k2.ç
EEHcÃŸƒYñÏXeZÑîZr~_*Åqª~tg~Z½Zk§b–YñÇX Hl Zzg l2,H2 ÇXZzgZáƒ&+i)

H2(g) + l2(g)  2Hl(g)
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::::ÃÃÃÃggggzzzzggggeeeeZZZZzzzzgggggggg----ggggkkkkgggg~~~~ZZZZ½½½½~~~~����ÛÛÛÛttttzzzzZZZZãããã™™™™,,,,XXXX 9.4 ÎÎÎÎZZZZwwww
����ZZZZ[[[[::::

gggg----ggggkkkkgggg~~~~ZZZZ½½½½ ÃÃÃÃggggzzzzggggeeeegggg~~~~ZZZZ½½½½

tZ(g~Z½ìT~6,ze„Ôg~Z&½54ø
GH

E

¯äÆag~ (i)

Zl™D÷X
tZ(g~Z½ìT~g~Z&»454ø

G
HEH

6,ze„¯äÆag~ (i)

Zl™D÷X
tŠZNÐ!*NY+$zZµƒ@*ìX (ii) t!*NÐŠZNY+$zZµƒ@*ìX (ii)

Ñzq~g-gkg~Z½»gf$¹Áƒ@*ìX (iii) Z’Zð%µ~Ãgzgeg~Z½»gf$¹!ƒ@*ìX (iii)

t’gó!ƒ@*ìX (iv) t’góÁƒ@*ìX (iv)

::::eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****ÅÅÅÅ––––GGGGzzzzjjjj<<<<----SSSS::::]]]]’’’’kkkk,,,,™™™™,,,,XXXX 9.5 ÎÎÎÎZZZZwwww
����ZZZZ[[[[::::eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****ÅÅÅÅ––––GGGGzzzzjjjj<<<<----SSSS::::]]]]::::

eZÑîZr~_*ÆPZëpZmnÒyK‰÷X
Zr~_*ÃÜsÈÄ)T~ÃðÌÚŠZ4c*{g`:ƒn(~„qÝHYYìX (i)

Zr~_*Åqª~g~Z½gÂ7ìXXÃgzgeZzgg-gkg~Z¶Zq-„gf$6,p#³‚~zZµƒDgT÷X (ii)

Zr~_*Åqª~g~Z&»454ø
G
HEH

Zzg6,ze„Å´4k2.ç
EEHcps7ƒCX‚āAS:]g8-Ôe&4o-ö G

E
Hz){ÌZq-Ü„gSìX (iii)

Zr~_*ÅqªÃËÌ§bqÝHYYìX�g~Z
&½5454

ø
GHG

EH

c*6,ze„ÐÑzqƒYìX (iv)

Zr~_*Åqª~ñeZÑYYìZzgZÐŠ~ƒðqª)´4k2.ç
EEHcÔ6,bZzg/Z(Æ�Šz!*g{qÝHYYìX (v)

::::ÑÑÑÑYYYYWWWWssssââââkkkkZZZZ½½½½ÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????¡¡¡¡ZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸ»»»»ZZZZÝÝÝÝccccZZZZ~~~~....™™™™,,,,XXXX 9.6 ÎÎÎÎZZZZwwww
¬¬¬¬ggggssss:::: ����ZZZZ[[[[::::

~tÑY7HX 1869 ˆ',vZzgzr-ä
‡‡‡‡ââââyyyy::::

LLËÚÆg~Zl™ä»gf$ZkÆZÐâkÆeZ],&½5Ðö GH6,z7g_5ÿ

IE

ZzgËg~Z½»gf$g~Zl™EZàZâYÆZÐâkÆ
qÝ¢[ÆeZ],&½5Ðö GH6,z7g_5ÿ

IE

ƒ@*ìXóó
ZZZZÐÐÐÐââââkkkk::::

ÐªCÙ™D÷X [ ] ZzgZÐj],',l moldm-3 ZÐâkÆ%ZŠñ°´4k2.ç
EEHcìTÆ-Û

ˆ̂̂̂!!!!zzzzŸŸŸŸssss####::::

A + B   C + D

ñ°´4k2.ç
EEH:÷X D Zzg C,B,A !*nKM [D] ÔZzg [C]Ô[B]Ô[A] �Ûn™+

ÑYWsâkZ½Æ_.
Ãgzge~g~Z½»gf$ ∝[A] , [B]

R
f 
= Kf [A] [B]

ZÏ§b
g-gög~Z½»gf$ ∝[C] [D]

R
r
= Kr [C] [D

!*nKMÃgzgeZzgg-gkg~Z¶Æºmgf$Ã
$k5454

ø

E
H
G
EH÷X Kr Zzg Kf
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Zr~_*Åqª~

Ãgzgeg~Z½»gf$ = g-gkg~Z½»gf$

ŒV

ZkÃZr~_*ÃŸë÷X
Kc = [C] [D]

        [A] [B]

þþþþþþþþ::::¾¾¾¾wwwwgggg~~~~ZZZZ½½½½ÅÅÅÅææææŠŠŠŠÐÐÐÐZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸZZZZÝÝÝÝccccÃÃÃÃZZZZ~~~~....™™™™,,,,XXXX 9.7 ÎÎÎÎZZZZwwww
°°°°pppp:::: ����ZZZZ[[[[::::
LLË¡g~Z½»gf$áZiy6ð)zZ]~g~Z

&½5454
ø

GHG
EH

Æñ²Å®ZŠZyÆñ°´4k2.ç
EEHc»�ģ]úÆqÝ¢[Æ

eZ],&»45Ðö G
H

G6,z7g_5ÿ

IE

ƒ@*ìóó
ˆ̂̂̂!!!!zzzzŸŸŸŸssss####::::

aA + bB  cC + dD

ÆqÝ [B]b Zzg [A]
a !*nKMZyÆñ²Å®ZŠìÑYWsâkZ½Æ_.Ãgzgeg~Z½»gf$ b Zzg a g~Z&½54ø

GH
E

Z#ā B Zzg A

¢[ÆeZ],&»45Ðö G
H

G6,z7g_5ÿ

IE

ìX
Rf ∝[A]a[B]b

Rf = Kf [A]a[B]b

Ãggeg~Z½»gf$ÃŸìX Kf

ZyÆñ²ÅlZg÷X d Zzg c ÆqÝ¢[ÆeZ],&»45Ðö G
H

G6,z7g_5ÿ

IE

zLìX [D]
d Zzg [C]

c g-gkg~Z½»gf$
Rr ∝[C]c[D]d

Rr=Kf [C]c[D]d

Zr~_*Åqª÷X
Rf=Rr

Kf [A]
a
[B]

b
 = Kr[C]

c
[D]

d

Zr~_*ÃŸB@*ìX

::::ZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸZZZZzzzzggggZZZZkkkkÆÆÆÆ----ÛÛÛÛÅÅÅÅzzzzŸŸŸŸssss####™™™™,,,,XXXX 9.8 ÎÎÎÎZZZZwwww
Zrg~_*ÃŸáZiy6ð)zZ]~6,ze„ÆÃZ

$¨4h454
ø

G
E

G
I

G
EH

ZyÅñ°´4k2.ç
EEHcÆ�ģ]ú»qÝ¢[Zzgg~Z&»454ø

G
HEH

����ZZZZ[[[[::::°°°°pppp::::
ÆÃZ

$¨4h454
ø

G
E

G
I

G
EH

ZyÅñ°´4k2.ç
EEHcÆ�ģ]ú»qÝ¢[ÆŠgxyÚìX
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ÃÃÃÃggggññññÑÑÑÑ::::

zzzzŸŸŸŸssss####::::
gzZî§i»gtìā6,ze„ÅY+$ñ�ŠZâÃEògñZzgg~Z&»454ø

G
HEH

ÅY+$ZâÃe~âò�Æîg6,–Y@*ìXáZiy6ð
)zZ]Y+ÆˆëËÌg-g]45ÿ

GEg~Z½ÅZr~_*)zZ]ÉMh÷XZzgZk§bZr~_*)zZ]~g~Z&»454ø
G
HEH

Zzg6,ze„ÅZr~
Åz=»Z®g/Z6,ìXtg~Z&»43ï G

HEHZzg6,ze„ÅZ’ZðZ´4k2.ç
EEHc6,«7 Kc Åz=¥x™Mh÷X Kc _*´4k2.ç

EEHcÅz=iŠg`™Æë
ƒCX

»Ãð-.$7ƒ@*XYè´4k2.ç
EEHc-ÛZq-Šzu}ÃÈ™Šï÷X Kc Z¤/)zZ]ÅŠzâVZ§Zs~ñ²Å®ZŠ',Z',ƒÂ VVVVBBBB::::

VwÆîg6,

Zk»Ãð-Û7

::::2 VVVVwwww

Æ-ÛƒD÷X Kc Z(g~Z½T~áZiy6ð)zZ]~g~Z&»454ø
G
HEH

Zzg6,ze„Æñ²Å®ZŠ',Z',7ƒCZkÆa
VwÆîg6,X

þþþþ::::gggg~~~~ZZZZ½½½½ÅÅÅÅ‚‚‚‚ÅÅÅÅ7777ÍÍÍÍððððZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸÐÐÐÐ¾¾¾¾§§§§bbbbÅÅÅÅYYYYCCCCììììXXXX 9.9 ÎÎÎÎZZZZwwww
gggg~~~~ZZZZ½½½½ÅÅÅÅ‚‚‚‚ÅÅÅÅ7777ÍÍÍÍðððð™™™™********:::: (i) ����ZZZZ[[[[::::

g~Z½Å‚Å7ÍðË{mx6,Zr~_*ZÝc~g~Z&»454ø
G
HEH

Zzg6,ze„ÅZkx6,´4k2.ç
EEH:ÆZ0+gZ`ÐÅY$ËìX

W�;[+gzXZzgWÇe+µ4n.ç
Y

GG
EÆg~Z½6,̈g™D÷X

H
2(g) + I2(g) 2HI(g)  Kc = 57.0 at 700 K

g~Z½FÐ%äá™Zzg;[+gzXÔWÇe+Zzg;[+gzXWÇeZ[+Å´4k2.ç
EEH:¥x™,�Ûn™,FÆZbZÅ´4k2.ç

EEH:qgzfs÷X
[HI]

t
 = 0.40 mol dm-3 Zzg [H2]t = 0.10 mol dm-3 [I2]t = 0.20 mol dm-3

~¥xÅˆ÷X:āZr~_*Åqª~X 't' Šg`™ä»Ètìā´4k2.ç
EEHcË{mz‰Ü ''t''

´4k2.ç

EEHcÅ´áVÆ‚B
BCìXZkg~ Qc Z#ëZy´4k2.ç

EEH:ÃZr~_*ÃŸ)zZ]~Šg`™D÷Â…�z=qÝƒCìZkg~Z½»g~Z½Ã]4ï
IEH

Z½Æag~Z½Ã]4ï
IEHqgzfs§jÐ¥xHŠHìX

ÐÁìXZk»Èìāg~Z½Zr~_*Åqª~7ìXZk~6,ze„Å 57 ì�ā 8.0 Zkg~Z½ÅÃ]4ï
IEHÅz=

Åz=i»ñZi:™Æ Kc Zzg Qc ¹ZëìYè Qc '×h+´4k2.ç
EEHcÅ¢zg]ìXZkatg~Z½WÐÅ‚~(,ñÇXg~Z½Ã]4ï

IEH

:ëg~Z½Å‚Æ!*g}~qgzfsà]¯Mh÷X g~Z½Å‚Å7ÍðÅY$ËìX
Âg~Z½!*NÐŠZNWÐÅ‚~zZµƒg;ƒ@*ìX Qc<Kc Z¤/ (a)
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Âg~Z½ŠZNÐ!*NúÅY+$zZµƒg;ƒ@*ìX Qc > Kc Z¤/ (b)

ÂÃgzgeZzgg-gkg~Z¶',Z',g�6,zZµƒgìƒD÷Zzgg~Z½Zr~_*qª6,V[ƒ@*ìX Qc = Kc Z¤/ (c)

::::gggg~~~~ZZZZ½½½½ÅÅÅÅuuuuÅÅÅÅ7777ÍÍÍÍððððÒÒÒÒyyyy™™™™,,,,XXXX 9.10 ÎÎÎÎZZZZwwww
gggg~~~~ZZZZ½½½½ÅÅÅÅuuuuÅÅÅÅ7777ÍÍÍÍðððð™™™™********:::: ����ZZZZ[[[[::::
Zr~_*ÃŸÅ°Š~z=g~Z½ÅuÅ7Íð™CìXt¶K0+„™Cìā¾uJ-g~Z&»454ø

G
HEH

Ô6,ze„~psƒVÐX
Šg|tCCìāZr~_*‡ìƒäÐ¬¾uJ-g~Z½ƒÇX¬xîg6,g~Z¶ÅuÅ7Íð™äÆa&ā]÷6ān
ÒyK‰÷X

ÅÅÅÅ((((,,,,~~~~°°°°ŠŠŠŠ~~~~zzzz====:::: Kc (a)

Å(,~°Š~z=¶K0+„™CìāZr~_*Åqª~g~Z½F~6,ze„„6,ze„ñ�Š÷Zzgg~ Kc Ëg~Z½Å
6,»g0ñâW‚[+ÅWËec½âåƒYCìX 1000K Z&»454ø

G
HEH

½â:ƒäÆ',Z',÷Xªg~Z½¹uJ-ŠÃV[ìXVwÆîg6,
2CO(g) +  O

2(g)       
    2CO2(g)            KC

 = 2.2 < 10
22

ÅÅÅÅggggKKKK°°°°ŠŠŠŠ~~~~zzzz====:::: Kc (b)

Åz=gKƒÂt¶K0+„™Cìāg~Z&»454ø
G
HEH

Å©àlZg6,ze„~psƒä6,¹¢Zr~_*‡ìƒŠH Kc Ëg~Z½Å
ìXZr~_*qª~½ãg~Z&»454ø

G
HEH

„g~Z&»454ø
G
HEH

ñ�Š÷Zzg6,ze„½â:ƒäÆ',Z',÷XZ,g~Z½Lå7ƒDX
VwÆîg6,

2NH3(g)     N2(g) + 3H2(g)       KC = 3.0 < 10-9

ÅÅÅÅ°°°°ŠŠŠŠ~~~~zzzz====::::ggggKKKKƒƒƒƒ::::„„„„((((,,,,~~~~:::: Kc

Z,g~Z¶~Zr~_*Åqª~g~Z
&½5454

ø
GHG

EH

Zzg6,ze„ŠzâVÅlZg,»°lZg~ñ�ŠƒC÷X
VwÆîg6,

N
2
O

4(g)
      2NO2(g)          Kc = 0.211

Å»°lZg,ñ�Š÷X NO2 Zzg N2O4 t¶K0+„™CìāZr~_*F~

Ú%^Ön6

6666,,,,WWWWÇÇÇÇeeee++++ÆÆÆÆ‚‚‚‚BBBBgggg~~~~ZZZZllll™™™™ÆÆÆÆ;;;;[[[[++++ggggzzzzXXXXWWWWÇÇÇÇeeeeZZZZ[[[[++++¯̄̄̄CCCCììììÂÂÂÂqqqqggggzzzzffffssssgggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEgggg~~~~ZZZZ½½½½ƒƒƒƒ@@@@****ììììXXXX 25°C ::::ZZZZ####;;;;[[[[++++ggggzzzzXXXX 9.1 VVVVwwww

H2(g)  + l2(g) 2Hl(g)

Z¤/Zr~_*Åqª~P:qgzfsƒVX
[H2] = 0.05 mol dm-3 ; [l2] = 0.06 mol dm-3 Zzg [Hl] = 0.49 mol dm-3

ÂZkg~Z½ÆaZr~_*ÃŸÅz=¥x™,X
[H2] = 0.05 mol dm-3 ; [l2] = 0.06 mol dm-3 Zzg [Hl] = 0.49 mol dm-3

Zr~_*ÃŸZÝcÃZk§bªCÙHY@*ìX

ÒnÛnÓØ]mÓçpÖf†mÜ ::::9 !!!!****[[[[���� ŠŠŠŠëëëë((((  ))))))))®®®®)))) ÒÒÒÒnnnnÛÛÛÛŠŠŠŠ9999††††pppp ââââFFFF 6666ggggiiii

    7                                         www.starspublications.com



kC

Z[Zr~_*´4k2.ç
EEH:Åz=iŠg`™äÐX

  =  

6666,,,,;;;;[[[[++++ggggzzzzXXXXZZZZzzzzgggg********>>>>zzzzXXXXÆÆÆÆgggg~~~~ZZZZ½½½½ÐÐÐÐZZZZññññ****““““WWWWÅÅÅÅ¡¡¡¡))))zzzzZZZZ]]]]ŠŠŠŠgggg̀`̀̀ffffssssììììXXXX 500°C ::::44442222....çççç
XXXX

GGGGEEEEÆÆÆÆ6666,,,,ZZZZ‹‹‹‹ÅÅÅÅææææŠŠŠŠÐÐÐÐ 9.2 VVVVwwww
N2 (g) + 2H2(g)  2NH3(g)

Kc - 0.113 mol  dm-3 ZzgZñ* 0.420 mol dm-3 ;[+gzX 0.602 mol dm-3 Z¤/ZyvÅZr~_*´4k2.ç
EEH:tƒV**>zX

Åz=HƒÏX
Zr~_*´4k2.ç

EEH:t÷X
[N2] = 0.602 mol dm-3, [H2] = 0.420mol dm-3 Zzg [NH3] = 0.113 moldm-3

Zkg~Z½ÆaZr~_*ÃŸZÝctìX

Kc = 

Zr~_*´4k2.ç
EEHcÅz=iŠg`™äÐ

Kc = = 0.286 mol-2 dm6

ZZZZzzzzgggg PCl3 ììììXXXXZZZZ¤¤¤¤//// 0.13 mol-1 dm-3 ~~~~gggg~~~~ZZZZ½½½½ÆÆÆÆŠŠŠŠzzzzggggZZZZyyyyZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸÅÅÅÅzzzz==== Cl2 ZZZZzzzzgggg PCl3 ¯̄̄̄ääääÆÆÆÆaaaa PCl5 ZZZZqqqq----{{{{mmmm////ZZZZ6666,,,, ::::9.3 VVVVwwww

ÃÃÃÃZZZZrrrr~~~~____****´́́́4444kkkk2222....çççç
EEEEEEEEHHHHccccHHHHƒƒƒƒÏÏÏÏ???? PCl5 ƒƒƒƒVVVVÂÂÂÂ 9.0 mol dm-3 ZZZZzzzzgggg 10.0 ÅÅÅÅZZZZrrrr~~~~____****´́́́4444kkkk2222....çççç

EEEEEEEEHHHH::::!!!!****nnnndddd$$$$ Cl2

[PCl3] = 10 mol dm-3 [Cl2] = 9.0 mol dm-3

Kc = 13 mol-1 dm3 [PCl5] = ?

Z[áZi~6ð)zZ]ZzgZr~_*ÃŸZÝcKX

PCl3(g) + Cl
2(g)

PCl5(g)

Z[Š~ˆz=iÃZz6,zZà)zZ]~Šg`™äZzgŠz!*g{F,KMŠ¶Ð  

0.13= 

[PCl5] = 0.13  x 10.0 x 9.0 = 11.7 mol dm-3
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ÞnçÚn†mÓ×ˆ
;;;;[[[[++++ggggzzzzXXXXWWWWÇÇÇÇeeeeZZZZ[[[[++++eeee~~~~ììììiiiiƒƒƒƒ™™™™;;;;[[[[++++ggggzzzzXXXX~~~~ppppssssƒƒƒƒYYYY@@@@****ììììZZZZ¤¤¤¤//// XXXX2

ÅÅÅÅ l2 ZZZZzzzzgggg H2 ƒƒƒƒZZZZzzzzgggg 0.078moldm-3 ÅÅÅÅZZZZrrrr~~~~____****´́́́4444kkkk2222....çççç
EEEEEEEEHHHHcccc Hl

ƒƒƒƒVVVVÂÂÂÂZZZZkkkkgggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEgggg~~~~ZZZZ½½½½ÆÆÆÆ 0.01moldm3 ´́́́4444kkkk2222....çççç

EEEEEEEEHHHHccccZZZZqqqq----ÜÜÜÜ
aaaaZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸÅÅÅÅzzzz====¥¥¥¥xxxx™™™™,,,,XXXX

g-g]45ÿ
GE

H2 + l2 2Hl

Given data:

[Hl] = 0.078 mol dm-3

[H2]=0.011moldm-3

[l2]= 0.011moldm-3

Kc = 

Kc = 

Kc = 

Kc = 0.5028

0.5028 ZZZZkkkkgggg½½½½~~~~ZZZZrrrr~~~~____****ÅÅÅÅzzzz==== ³³³³::::

eeeeZZZZðððð********>>>>zzzzXXXXWWWW‚‚‚‚[[[[++++ÅÅÅÅWWWWxxxxZZZZzzzzgggg********>>>>zzzzXXXX~~~~eeee~~~~ììììiiiiccccÆÆÆÆ  XXXX1
aaaaqqqqggggzzzzffffssssgggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ½½½½zzzzZZZZµµµµƒƒƒƒ@@@@****ììììXXXX
2N2O  2N2 + O2

Å´4k2.ç
EEH:!*nd$ O 2 Zzg N 2 ,  N 2 O Zr~_*~

ìX 1.95moldm-3 3.90 moldm-3 ,1.1moldm-3

Given Data:

[N
2
] = 3.90 mol dm-3

[N2O] = 1.1 mol dm-3

[O2] = 1.95 mol dm-3

Solution:

Kc = 

Kc = 

Kc = 

Kc= 24.52

ììììXXXX 24.52 ÅÅÅÅzzzz==== Kc ZZZZkkkkgggg½½½½~~~~ ³³³³::::
ZZZZ####********>>>>zzzzXXXXZZZZzzzzgggg;;;;[[[[++++ggggzzzzXXXXÔÔÔÔZZZZññññ****¯̄̄̄ääääÆÆÆÆaaaagggg~~~~ZZZZllll™™™™CCCC÷÷÷÷ÂÂÂÂZZZZrrrr~~~~  XXXX 4

********>>>>zzzzXXXXZZZZzzzzgggg 0.50moldm -3 ZZZZzzzzgggg 0.3moldm -3 ____****FFFF!!!!****nnnnKKKKMMMM
ƒƒƒƒÂÂÂÂZZZZññññ****HHHHrrrr~~~~ 0.50mol-2 dm6 ÃÃÃÃzzzz==== Kc ;;;;ààààggggzzzzXXXX6666,,,,ŒŒŒŒƒƒƒƒ@@@@****ììììZZZZ¤¤¤¤////

____****´́́́4444kkkk2222....çççç
EEEEEEEEHHHHccccHHHHƒƒƒƒÏÏÏÏXXXX

2NH3 2H2 + 2NH3
Given data:

[N2] = 0.31 mol dm-3

[H2]=0.50 mol dm-3

Kc = 0.50 mol-2dm6

[NH
3
] = ?

Solution:

********>>>>zzzzXXXXÅÅÅÅ¡¡¡¡½½½½hhhh4444jjjjèèèè

EEEE

GGGG
IIII

EEEEÆÆÆÆŠŠŠŠzzzzggggZZZZyyyyqqqqggggzzzzffffssssgggg~~~~ZZZZ½½½½zzzzZZZZµµµµƒƒƒƒ@@@@****ììììXXXX XXXX 3

N2 + O2   2NO

1.1 x 10-5 Kc 6666,,,,zzzzZZZZµµµµƒƒƒƒ@@@@****ììììÂÂÂÂ 1500K ZZZZ####ttttgggg~~~~ZZZZ½½½½
ZZZZ¤¤¤¤////********>>>>zzzzXXXXZZZZzzzzggggWWWWxxxxÅÅÅÅZZZZrrrr~~~~____****´́́́4444kkkk2222....çççç

EEEEEEEEHHHH:::: ƒƒƒƒCCCCììììXXXX
6.4 x 10-3 mol ZZZZzzzzgggg 1.7 x 103 moldm-3 !!!!****nnnnKKKKMMMM

ÅÅÅÅ´́́́4444kkkk2222....çççç
EEEEEEEEHHHHccccÅÅÅÅƒƒƒƒÏÏÏÏ???? NO ƒƒƒƒVVVVÂÂÂÂ dm-3

Given data:

Kc = 1.1 < 10-5

[N2] = 1.7 < 10-3 moldm-3

[O2] = 6.4 < 10-3 moldm-3

[NO] = ?
Solution:

Kc= 

 

ŠzâV§s_.gheÐ

=  moldm-3
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ÚÚÚÚííííjjjj’’’’††††‰‰‰‰çççç]]]]ŸŸŸŸllllÒÒÒÒ1111qqqqçççç]]]]eeee^̂̂̂llll
gggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ½½½½ÅÅÅÅSSSS::::]]]]ÒÒÒÒyyyy™™™™,,,,XXXX XXXX1
g-g]45ÿ

GEg~Z½~6,ze„Šz!*g{Ðg~Z
&½5454

ø
GHG

EH

~psƒYD÷XZÐ6,ze„Zzgg~Z
&½5454

ø
GHG

EH

ÆŠgxyŠz¾Æ¶Ky ����ZZZZ[[[[::::
ÐªCÙHY@*ìXZk~g-gkZzgÃgzgeŠzâVg~Z¶z̧q5+k,ƒD÷X

eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****ùùùù‡‡‡‡ììììƒƒƒƒ@@@@****???? XXXX2
Z#Ãðg~Z½:gÆÜsÃgzgeZzgg-gkg~Z½»gf$',Z',p#³‚~ƒVÂeZÑîZr~_*‡ìƒY@*ìX ����ZZZZ[[[[::::

Ãgzgeg~Z½»gf$ = g-gkg~Z½»gf$
ZZZZrrrr~~~~____****ËËËËÌÌÌÌ§§§§jjjjÐÐÐÐYYYYVVVVqqqqÝÝÝÝHHHHYYYYYYYY???? XXXX3
Zr~_*ÃËÌ§jÐqÝHYYìg~Z

&½5454
ø

GHG
HE

c*6,ze„ÐÑzq™ÆX ����ZZZZ[[[[::::
ZZZZrrrrgggg~~~~____****ÅÅÅÅqqqqªªªª~~~~gggg~~~~ZZZZ½½½½ggggÂÂÂÂYYYYVVVV7777???? XXXX4
Zr~_*Åqª~g~Z½¥Â7ÜsÃgzgeZzgg-gkg~Z½»gf$Zq-Šzu}Æ',Z',p#³‚~ƒ@*ìX ����ZZZZ[[[[::::
ZZZZÐÐÐÐââââkkkkZZZZzzzzgggggggg~~~~ZZZZ½½½½ggggffff$$$$~~~~HHHHmmmmìììì???? XXXX5

ËÚÆg~Zl™ä»gf$ZkÆZÁâkÆeZ],&½5Ðö GH6,z7g_5ÿ

IE

Z#āg~Z½»gf$g~Zl™äzZàZâYÆZÐâblç
E ����ZZZZ[[[[::::

ÆqÝ¢[ÆeZ],&»45Ðö G
H

G6,z7g_5ÿ

IE

ƒ@*ìX
qqqqggggzzzzffffssssZZZZ¶¶¶¶ÆÆÆÆZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸÆÆÆÆZZZZÝÝÝÝccccKKKKXXXX XXXX7

(i) H2 + l2  2Hl

(ii) CO + 2H2  CH4 + H2O

(i) Kc = 

(ii) CO + 3H2  CH4 + H2O

********>>>>zzzzXXXXZZZZzzzzgggg;;;;ààààggggzzzzXXXXÐÐÐÐZZZZññññ****““““WWWWÆÆÆÆaaaaZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸ XXXX 6
»»»»ZZZZÝÝÝÝccccKKKKXXXX
����ZZZZ[[[[þþþþ::::

N2 + 3H2   2NH3

Rf ∝[N2] [H2]3

Rf = Kf [N2] [H2]3

Rr ∝[NH3]2

Rr = Kr [NH3]2

Kr [N2][H2]3 = Kf [NH3]2

gggg~~~~ZZZZ½½½½ÅÅÅÅ‚‚‚‚ÅÅÅÅ7777ÍÍÍÍððððùùùùÅÅÅÅYYYY$$$$ËËËËìììì???? XXXX8
g~Z½Å‚Å7ÍðË{mx6,Zr~_*ZÝc~g~Z

&½5454
ø

GHG
EH

Zzg6,ze„ÅZkx6,´4k2.ç
EEH:ÆZ0+gZ`ÐÅY$ËìX ����ZZZZ[[[[::::

WWWW\\\\ÃÃÃÃùùùùØØØØ−−−−ÇÇÇÇgggg~~~~ZZZZ½½½½ääääZZZZrrrr~~~~____****qqqqÝÝÝÝ™™™™1111???? XXXX9
ÂÃgzgeZzgg-gkg~Z¶Ægf$',Z',ƒVÐZzgg~Z½Zr~_*Åqª~ Qc = Kc Åz=i»ñZi:HYñZzgZ¤/ Kc Zzg Qc ����ZZZZ[[[[::::

V[ƒ@*ìX
ZZZZ,,,,gggg~~~~ZZZZ½½½½ÅÅÅÅSSSS::::]]]]CCCCNNNN����̄̄̄̄ggggZZZZZZZZrrrr~~~~____****ÅÅÅÅqqqqªªªª~~~~WWWWYYYY@@@@****ììììXXXX XXXX10

Åz=gKƒCìg~Z
&½5454

ø
GHG

EH

Å©àlZg6,ze„~psƒä6,¢Zr~_*~WYD÷XZr~_* Kc Z,g~Z½XÅ ����ZZZZ[[[[::::
Åqª~Zy~g~Z&»454ø

G
HEH

„g~Z
&½5454

ø
GHG

EH

ƒD÷Zzg6,ze„:ƒäÆ',Z',ƒD÷Xtg~Z¶Lå7ƒDX
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ÐÐÐÐiiiicccc****ŠŠŠŠ{{{{ƒƒƒƒÂÂÂÂgggg~~~~ZZZZ½½½½ÅÅÅÅ‚‚‚‚HHHHƒƒƒƒÏÏÏÏ???? Kc ÅÅÅÅzzzz==== Qc ZZZZ¤¤¤¤////ËËËËgggg~~~~ZZZZ½½½½~~~~ÃÃÃÃ$$$$hhhh4444ïïïï

EEEEIIIIEEEEHHHH XXXX11
Ðic*Š{ƒÂg~Z½ŠZNÐ!*NªúÅY+$ƒÇX Kc Åz= Qc Z¤/ ����ZZZZ[[[[::::

ZZZZqqqq----ZZZZ&&&&++++7777~~~~gggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEgggg~~~~ZZZZ½½½½ÅÅÅÅããããCCCCŠŠŠŠzzzzVVVV6666,,,,‡‡‡‡ììììÅÅÅÅ̂ˆ̂̂ììììtttt̂̂̂̂ggggCCCCRRRR6666,,,,aaaaZZZZzzzzZZZZggggqqqqÝÝÝÝ™™™™ääääÐÐÐÐ********»»»»xxxxggggSSSSììììHHHHWWWW\\\\ZZZZqqqq----1111ƒƒƒƒääääÆÆÆÆ********ðððð XXXX12

ZZZZkkkkÅÅÅÅ********»»»»òòòòÅÅÅÅzzzz����;;;;]]]]ÒÒÒÒyyyy™™™™MMMMhhhh÷÷÷÷????
YèZ&+7~g-g]45ÿ

GEg~Z½ÅãCŠzV6,‡ìÅˆìZkn6,ze„Šz!*g{Ðg~Z
&½5454

ø
GHG

EH

~psƒYD÷Zzg6,ze„ÅHg{ ����ZZZZ[[[[::::
lZg7QX
gggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ¶¶¶¶ŠŠŠŠJJJJ----YYYYVVVV7777íííí???? XXXX1
Yèg-g]45ÿ

GEg~Z¶~6,ze„g~Zl™ÆŠz!*g{Ðg~Z&»454ø
G
HEH

~psƒYD÷X ����ZZZZ[[[[::::
____555544445555ëëëë HHHH

GGGG
HHHHZZZZrrrr~~~~____****HHHHìììì????VVVVwwwwŠŠŠŠ}}}}™™™™zzzzŸŸŸŸssss####™™™™,,,,XXXX XXXX2
LLZ#Ãðg~Z½'×h+WÐ7(,|g;ƒ@*ìÂt_545ë H

G
HZr~_*B@*ìóó ����ZZZZ[[[[::::

VVVVwwww::::
Zq-qg]âxƒäÅOñ‡ìgSìaèZk6,¿™äzZà¯gblç

EÂZiy~ƒC÷t_545ë H
G
HZr~_*ÅVwìX

gggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEgggg~~~~ZZZZ½½½½~~~~gggg~~~~ZZZZ&&&&»»»»444455554444øøøø

GGGG
HHHHEEEEHHHH

ZZZZzzzzgggg6666,,,,zzzzeeee„„„„ÅÅÅÅ´́́́4444kkkk2222....çççç
EEEEEEEEHHHHccccppppssssYYYYVVVV7777ƒƒƒƒ''''XXXX XXXX3

Yèg-g]45ÿ
GEg~Z½~6,ze„g~Z

&½5454
ø

GHG
EH

~Zzgg~Z
&½5454

ø
GHG

EH

6,e„~Zq-„gf$~psƒD÷X ����ZZZZ[[[[::::
ÑÑÑÑYYYYWWWWssssââââkkkkZZZZ½½½½ÅÅÅÅ°°°°pppp™™™™,,,,XXXX XXXX4
ÑÑÑÑYYYYWWWWssssââââkkkkZZZZ½½½½:::: ����ZZZZ[[[[::::

ËÚÆg~Zl™ä»gf$ZkÆZÁâkÆeZ],&½5Ðö GH6,z7g_5ÿ

IE

ƒ@*ìZzgËg~Z½»gf$g~Zl™äzZàZâYÆ
ZÁâwÆqÝ¢[ÆeZ],&»45Ðö G

H

G6,z7g_5ÿ

IE

ƒ@*ìóó
ZZZZÐÐÐÐââââkkkkÃÃÃÃ¾¾¾¾ÐÐÐÐªªªªCCCCÙÙÙÙHHHHYYYY@@@@****ìììì???? XXXX5

ÐªCÙHY@*ìX [ ] ZÐâkÃj],',l ����ZZZZ[[[[::::
ZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX6
Zr~_*ÃŸáZiy6ð)zZ]~6,ze„ÆÃZ

$¨4k54
ø

G
E

G
IEH

ZyÅÎ°´4k2.ç
EEHcÆ�ģ]úÆqÝ¢[Zzgg~Z

&½5454
ø

GHG
EH

Æ ����ZZZZ[[[[::::
ÃZ

$¨4k54
ø

G
E

G
IEH

ZyÅñ°´4k2.ç
EEHcÆ�ģ]ú»qÝ¢[ÆŠgxyÚìX

qqqqggggzzzzffffssss����ÛÛÛÛèèèègggg~~~~ZZZZ¶¶¶¶~~~~ÃÃÃÃZZZZhhhh
]]]]444455554444

øøøø

IIII
GGGG
EEEEHHHH

ÅÅÅÅTTTTyyyy™™™™,,,,XXXX XXXX7
(a) 2A + 3 B  4C + 2D

(b) 4x  2y + 3z

(c) 2M + 4N  5 O

ÃÃÃÃZZZZhhhh
]]]]444455554444

øøøø

IIII
GGGG
EEEEHHHH

 gggg~~~~ZZZZ½½½½

2,3,4 Zzg 2 2A + 3 B 4C + 2D

4,2 Zzg 3 4x 2y + 3z

2 Zzg 4,5 2M + 4N 5O
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qqqqggggzzzzffffssssgggg~~~~ZZZZ¶¶¶¶ÆÆÆÆaaaaZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸZZZZÝÝÝÝccccKKKKXXXX XXXX8
����ZZZZ[[[[::::

(a) 2NO2 N2O4

(b) PCl3 + Cl2   PCl5

(c) 2SO2 + O2     2SO3

(a)   2NO2   N2O4

Kc  = 

PCl
3
 + Cl2  PCl5

C) 2S02 + O2  2SO3

gggg~~~~ZZZZ½½½½ÅÅÅÅuuuuÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX9
Zr~_*ÃŸÅ°Š~z=ig~Z½ÅuÅ7Íð™Cìª¾uJ-g~Z&»454ø

G
HEH

6,ze„~psƒVÐŠg|Zr~_* ����ZZZZ[[[[::::
‡ìƒäÐ¬g~Z½¾uJ-ƒÇX
YYYYVVVVgggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ¶¶¶¶LLLLåååå7777ƒƒƒƒDDDD???? XXXX10

Yèg-g]45ÿ
GEg~Z¶~6,ze„Šz!*g{Ðg~Zl™Æg~Z

&½5454
ø

GHG
EH

¯Šï÷X ����ZZZZ[[[[::::

ÅÅÅÅzzzz====((((,,,,~~~~ƒƒƒƒÔÔÔÔHHHHttttååååƒƒƒƒÇÇÇÇZZZZzzzzggggYYYYVVVV???? Kc ZZZZ¤¤¤¤////ËËËËgggg~~~~ZZZZ½½½½~~~~ XXXX11
Å(,~°Š~z=¶K0+„™CìāZr~_*Åqª~g~Z½F~6,ze„„6,ze„ñ�Š÷Zzgg~ Kc Ëg~Z½Å ����ZZZZ[[[[::::

Z
&½5454

ø
GHG

EH

:ƒäÆ',Z',÷Xªg~Z½¹uJ-ŠÃV[ƒÇX
2CO + O2  2CO2 Kc= 2.2 x 10

23

¾¾¾¾nnnnÆÆÆÆgggg~~~~ZZZZ½½½½ZZZZ!!!!xxxxÃÃÃÃ7777íííí???? XXXX12
ÅgKz=ƒÂt¶K0+„™Cìāg~Z

&½5454
ø

GHG
EH

Å©àlZg6,ze„~psƒä6,¹¢Zr~_*‡ìƒŠH Kc Ëg~Z½Å ����ZZZZ[[[[::::
ìXZr~_*Åqª~½âg~Z

&½5454
ø

GHG
EH

„g~Z
&½5454

ø
GHG

EH

ñ�Š÷Zzg6,ze„:ƒäÆ',Z',÷XZ,g~Z½Lå7ƒDX
2NH3   N

2
 + 3H

2
Kc = 2 x 10-9

‚‚‚‚6666,,,,zzzzeeee„„„„YYYYVVVV77770000****ññññYYYYDDDD???? 50 ‚‚‚‚gggg~~~~ZZZZ&&&&»»»»444455554444øøøø
GGGG
HHHHEEEEHHHH

ZZZZzzzzgggg 50 ::::ZZZZrrrr~~~~____****ÅÅÅÅqqqqªªªª~~~~gggg~~~~ZZZZ½½½½FFFF~~~~ 13 ÎÎÎÎZZZZwwww
‚g~Z½g-gk‚~ƒ@*ìXZkag~Z&»454ø

G
HEH

Zzg6,ze„ 50 ‚g~Z½Ãgzge‚~Zzg 50 YèZr~_*Åqª~ ����ZZZZ[[[[::::
»',Z',ƒ**¢zg~7X
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ÒÒÒÒ%%%%nnnn††††]]]]ŸŸŸŸÞÞÞÞjjjjíííí^̂̂̂eeeeoooo‰‰‰‰çççç]]]]ŸŸŸŸllllÒÒÒÒ1111qqqqçççç]]]]eeee^̂̂̂llll
gggg----gggg]]]]44445555ÿÿÿÿ

GGGGEEEEgggg~~~~ZZZZ¶¶¶¶ÅÅÅÅSSSS::::]]]]ââââÎÎÎÎZZZZññññZZZZqqqq----ÆÆÆÆŠŠŠŠgggg`̀̀̀ffffssss÷÷÷÷XXXX XXXX1
tLŠJ-7í (b) 6,ze„Šz!*g{g~Z

&½5454
ø

GHG
EH

7¯D (a)

Zy~g~Z
&½5454

ø
GHG

EH

Zzg6,ze„ÆŠgxyŠz¾ƒD÷ (d) tŠzâVZ§Zs~zZµƒD÷ (c)

CaCO3   CaO + CO2   aaaaääääÅÅÅÅzzzz~~~~ŠŠŠŠgggg`̀̀̀ffffssssgggg~~~~ZZZZ½½½½ååååƒƒƒƒääääÅÅÅÅzzzzzzzzÐÐÐÐ XXXX2
CaO ÅÚ CaCO3 (b) ic*Š{/Z (a)

»:IR CaO (d) »Ú{g`ƒ** CO2 (c)

2A + B 3C   ŠŠŠŠgggg`̀̀̀ffffssssgggg~~~~ZZZZ½½½½ÆÆÆÆnnnnÃÃÃÃ́́́́ZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸZZZZÝÝÝÝccccŠŠŠŠgggg„„„„ììììXXXX XXXX3

(d) (c) (b) (a)

ZZZZ####ZZZZqqqq----ÄÄÄÄZZZZrrrr~~~~____****ÅÅÅÅqqqqªªªª~~~~ƒƒƒƒ@@@@****ììììÂÂÂÂ XXXX4
#³g~Z¶)ÃgzgeZzgg-gkguYD÷ (b) g~Z

&½5454
ø

GHG
EH

Zzg6,ze„Å´4k2.ç
EEHc',Z',ƒYCì (a)

ÃgzgeÃg-gkg~Z½»gf$',Z',ƒY@*ì (d) g-gkg~Z½»gf$¹ÁƒY@* (c)

ZZZZÐÐÐÐââââkkkkÆÆÆÆ0000qqqqggggzzzzffffssss~~~~ÐÐÐÐÃÃÃÃyyyy‚‚‚‚ÒÒÒÒyyyyŠŠŠŠgggg„„„„7777XXXX XXXX5
ZÐâkÃñ°´4k2.ç

EEHcÅßg]~1Y@* (b) g~Z½»gf$ZÐâkÆeZ],&½5Ðö GH6,z7g_5ÿ

IE

ƒ@*ì (a)

ZÐâkÐ%ZŠÐ»Àâkì (d) ZÐâkÃj],',lÐªCÙHY@* (c)

ÅÅÅÅzzzz====¹¹¹¹iiiicccc****ŠŠŠŠ{{{{ƒƒƒƒÂÂÂÂttttªªªªCCCCÙÙÙÙ™™™™CCCCììììXXXX KcZZZZ#### XXXX6
g~Z½F~½âÓxg~Z

&½5454
ø

GHG
EH

„0*ñYD÷ (b) g~Z½F½â6,ze„6,Œì (a)

g~Z½F~¹Á6,ze„÷ (d) g~Z½ZÌå7ƒZì (c)

ÅÅÅÅzzzz====¹¹¹¹ÁÁÁÁƒƒƒƒÂÂÂÂttttªªªªCCCCÙÙÙÙ™™™™CCCCììììXXXX KcZZZZ#### XXXX7
Óxg~Z

&½5454
ø

GHG
EH

6,ze„~psƒYNÐ (b) Zr~_*L‡ì7ƒÇ (a)

6,ze„ÅlZg¹ÁƒÏ (d) g~Z½åƒYñÇ (c)

ZZZZ,,,,gggg~~~~ZZZZ¶¶¶¶XXXX~~~~gggg~~~~ZZZZ
&&&&½½½½5555444455554444

øøøø
GGGGHHHHGGGG

EEEEHHHH

ZZZZzzzzgggg6666,,,,zzzzeeee„„„„ÅÅÅÅllllZZZZgggg,,,,»»»»°°°°ƒƒƒƒVVVVÂÂÂÂZZZZyyyyÅÅÅÅZZZZrrrr~~~~____****ÅÅÅÅqqqqªªªª~~~~ XXXX8
Åz=¹(,~ƒCì Kc (b) Åz=¹gKƒCì Kc (a)

Zy~ÐÃð7 (d) Åz=ŠgxãƒCì Kc (c)

eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____****ÅÅÅÅqqqqªªªª~~~~XXXX XXXX9
g~Z

&½5454
ø

GHG
EH

Zzg6,ze„ÅlZg,',Z',ƒC÷ (b) g~Z½WÐ(,"ÐguY@*ì (a)

g~Z½'×h+g-gk7ƒ@* (d) ÃgzgeZzgg-gkg~Z½»gf$',Z',ƒ@*ì (c)

ZZZZgggggggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEgggg~~~~ZZZZ½½½½~~~~eeeeZZZZÑÑÑÑîîîîZZZZrrrr~~~~____**** XXXX10

g~Z½åƒäÐ¬‡ìƒY@*ì (b) L‡ì7ƒ@* (a)

¹¢‡ìƒY@*ìX (d) g~Z½åƒäÆ‡̂ìƒ@*ì (c)

gggg----ggggkkkkgggg~~~~ZZZZ½½½½zzzz{{{{ìììì XXXX11
T~g~Z

&½5454
ø

GHG
EH

g~Zl™Æ6,ze„¯D÷ (b) �!*NÐŠZNY+$ƒ@*ì (a)

�’gó!ƒ@*ì (d) �’góW×ƒ@*ì (c)

N2 + 3H2 2NH
3
 Kc = 2.86 mol

-2
 dm6 ********>>>>zzzzXXXXZZZZzzzzgggg;;;;ààààggggzzzzXXXXgggg~~~~ZZZZllll™™™™ÆÆÆÆZZZZññññ****¯̄̄̄DDDD÷÷÷÷XXXX XXXX12

ZZZZrrrr~~~~____****FFFF~~~~HHHHƒƒƒƒÇÇÇÇXXXX
H2 Zzg N2 Üs (d) H2 Üs (c) NH3 Üs (b) NH3 Zzg N2,H2 (a)
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ÆÆÆÆ----ÛÛÛÛ÷÷÷÷XXXX Kc ¯̄̄̄ääääÆÆÆÆnnnngggg~~~~ZZZZ½½½½~~~~ PCl5ÐÐÐÐCl2 ZZZZzzzzgggg PCl3 XXXX13
mol-1dm3 (d) moldm-3 (c) moldm

-3
(b) mol-1 dm-3 (a)

WWWWÇÇÇÇeeee++++»»»»gggg8888----ƒƒƒƒ@@@@****ììììXXXX XXXX14
({ (d) ¨ (c) 6,>Þ (b) ! (a)

gggg~~~~ZZZZ½½½½!!!!****NNNNÐÐÐÐŠŠŠŠZZZZNNNN‚‚‚‚~~~~zzzzZZZZµµµµƒƒƒƒgggg;;;;ììììZZZZ¤¤¤¤////XXXX XXXX15
Qc = 0 (d) Qc < Kc (c)  Qc > Kc(b) Qc = Kc (a)

åååå'''',,,,ZZZZ'''',,,,ƒƒƒƒ@@@@****ììììXXXX Kc XXXX16
Kf / Kr (d) Rr / Rf (c) Kr / Kf (b) Rf / Rr (a)

ZZZZkkkkÆÆÆÆaaaa N2 + 3H2 2NH
3
 Kc = 2.86 mol

-2
 dm6 ********>>>>zzzzXXXXZZZZzzzzgggg;;;;ààààggggzzzzXXXXgggg~~~~ZZZZllll™™™™ÆÆÆÆZZZZññññ****¯̄̄̄DDDD÷÷÷÷XXXX XXXX17

ZZZZrrrr~~~~____****ÃÃÃÃŸŸŸŸZZZZÝÝÝÝccccHHHHƒƒƒƒÇÇÇÇXXXX

(d) (c) (b) (a)

ÆÆÆÆ----ÛÛÛÛ»»»»÷÷÷÷XXXX Kc ZZZZkkkkÆÆÆÆgggg~~~~ZZZZ½½½½ÆÆÆÆaaaa XXXX18
Ãð-Û7 (d) mol dm-3 (c) mol2 dm6 (b) mol-1 dm3 (a)

ÅÅÅÅzzzz====¾¾¾¾6666,,,,ZZZZ®®®®gggg™™™™CCCCììììXXXX Kc XXXX19
Ãð7 (d) zZCx (c) /Z (b) 6,b (a)

»»»»gggg8888----ììììXXXX HI XXXX20
Zzgô (d) 6,>Þ (c) uc (b) "g8- (a)

ZZZZqqqq----åååågggg~~~~ZZZZ½½½½zzzz{{{{ììììTTTT~~~~:::: XXXX21
Óxg~Z

&½5454
ø

GHG
EH

6,ze„~psƒYD÷ (b) Óxg~Z
"5½5454

ø

GGHG
EH

6,ze„~ps7ƒD (a)

WŠñg~Z
&½5454

ø
GHG

EH

6,ze„~psƒD÷ (d) g~Z
&½5454

ø
GHG

EH

6,ze„~psƒD÷ 10% Üs (c)

gggg~~~~ZZZZ½½½½ZZZZgggggggg----gggg]]]]44445555ÿÿÿÿ
GGGGEEEEììììXXXX XXXX22

(d) (c) (b) (a)

ZZZZqqqq----¡¡¡¡gggg~~~~ZZZZ½½½½����ZZZZââââYYYYWWWW::::~~~~gggg~~~~ZZZZllll™™™™CCCC÷÷÷÷zzzz{{{{BBBBCCCC÷÷÷÷XXXX XXXX23
g~Z

&»45454
ø

G
H

G
E
HE

(d) 6,ze„ (c) Zr~z* (b) E÷ñ (a)

ZZZZ((((gggg~~~~ZZZZ½½½½TTTT~~~~6666,,,,zzzzeeee––––ŠŠŠŠzzzz!!!!****gggg{{{{gggg~~~~ZZZZ
&&&&½½½½5555444455554444

øøøø
GGGGHHHHGGGG

EEEEHHHH

~~~~ppppssssƒƒƒƒYYYYNNNNBBBB@@@@****ììììXXXX XXXX24
g-g]45ÿ

GEg~Z½ (d) Zgg-g]45ÿ
GEg~Z½ (c) Ãgzgeg~Z½ (b) àzgeg~Z½ (a)

»»»»----....$$$$ƒƒƒƒÇÇÇÇXXXX Kc ZZZZ####gggg~~~~ZZZZ½½½½~~~~ŠŠŠŠzzzzââââVVVVZZZZ§§§§ZZZZssssññññ²²²²ÅÅÅÅ®®®®ZZZZŠŠŠŠ'''',,,,ZZZZ'''',,,,ƒƒƒƒÂÂÂÂ XXXX25
Ãð7 (d) mol-2 dm6 (c) mol dm3 (b) mol-2 dm (a)

qç]e^l

d 5 d 4 d 3 c 2 a 1

a 10 c 9 c 8 d 7 a 6

c 15 b 14 d 13 a 12 d 11

a 20 b 19 d 18 a 17 d 16

d 25 d 24 d 23 b 22 b 21
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