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ridhk úoHdj - II m;%h
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(ii)	 N
2
O

4
 wKqfjys tla tla N mrudKqj u; Ok wdfrdamKhla fõ' tneúka tajd w;r" úlr®IKhla 

mj;S' Tlaif,aÜ whkfha C mrudKq w;r tjeks úlr®IKhla ke;' 	 ^3 Ÿ 3 } ,l=Kq 09hs&

(c)	 (i)	 J	 - 	O / Tlaiscka 

	 	 K 	- 	S / i,aµr® 	 ^3 Ÿ 2 } ,l=Kq 06hs&
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(d)	 (i)	 BaF
2
 < BaCl

2
< CaCl

2
< MgBr
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	 ^,l=Kq 06hs&

(ii)	 Al(OH)
3
<Ca(OH)

2
<Ba(OH)

2
<NaOH 	 ^,l=Kq 06hs&

	 	 	 	 	     ^uqΩ ,l=Kq 100hs&
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2
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(b)	 (i)	 I.	 CIdrf,dayj, m%;sls%hdYS,s;ajh rπ mj;skqfha bf,lafg%dak bj;a lr Ok whk iE°ug 

we;s yelshdj u; jk w;r" ye,ckj, m%;sls%hdYS,s;ajh rπ mj;skqfha bf,lafg%dak 

,nd .ksñka RK whk iE°ug we;s yelshdj u; h' ldKavhl my<g hk úg 

	 	 	 mrudKql wrh jeä fõ' tneúka CIdr f,dayj, legdhk iE°ug we;s yelshdj 

	 	 	 ldKavh my<g jeä jk w;r" ye,ck ldKavfha my<g hk úg RK whk iE°ug 

we;s yelshdj wvq fõ' 	 ^,l=Kq 06hs&

		  II.	 C ys ixhqc;d ljpfha bf,lafg%dak úkHdih ns2np2 wdldrfha jk w;r" zzNZZ ys tu 

	 	 	 úkHdih ns2np3 wdldrfha fõ' C g ;j bf,lafg%dakhla ,nd .ekSfï keUqre;djla 

;snqK o zzNZZ ys p ldCIsl wr®O jYfhka ms¯ ia:dhS j mj;sk ksid bf,lafg%dakhla 

	 	 	 ,nd .ekSfï keUqre;dj b;d wvq h' tneúka bf,lafg%dakhla °fï ° Yla;sh iemhsh 

hq;= h' 

	 	 	  	 ^,l=Kq 06hs&

		  III.	 LiH c,Sh ødjKhl ° my; m˙† OH¯ idok neúka" Ndiañl fõ'  

	 	 	 Li   H Li+   +  OH¯  +   H
2+ H   O    H 	

	 	 	 H
2
S c,Sh ødjKhl ° my; m˙† H

3
O+ idok neúka wdï,sl fõ'
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H 
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3
O+ 

S 

δ+ 

δ+ 

δ+ 

δ+ 

δ- 

δ- 
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	 ^,l=Kq 06hs&

		  IV.	 Na yd V hkq f,day fõ' V ys mrudKql$ f,dayl wrh Na ys tu wrhg jvd l=vd fõ' 

f,dayl nkaOk iE°fï ° zzNaZZ ys zzsZZ bf,lafg%dak muKla úia:dk .; jk w;r" V 

ys zzsZZ bf,lafg%dak fuka u zzdZZ bf,lafg%dak o Bg iyNd.s fõ' tneúka V ys f,dayl 

nkaOk m%n,;dj Na ys tu m%n,;djg jvd fnfyúka jeä fõ' V ys øjdxlh idfmaCI 

j fnfyúka jeä fõ' 

	 	 	   	 ^,l=Kq 06hs&

	 (ii)	 I.	 (A)	 fld< 	 (B)	 ly 	 (C)	 lΩ 

	 	 II.	 (D)	 oï	 (E)	 wjr®K 	 (F)	 fld<  	 ^,l=Kq 12hs&
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	 	 III.	 A	-	Ni2+ fyda [Ni(H
2
O)

6
]2+

	 	 	 B	 -	 As
2
S

3
 

	 	 	 C	 -	 NiS

			   D	 -	 I
2
 

	 	 	 F	 -	 Fe2+ fyda [Fe(H
2
O)

6
]2+  	 	 	 	 ^,l=Kq 10hs&

(c)	 P
4
O

10
  +  6 H

2
O    4 H

3
PO

4

	 SiCl
4
  +  3H

2
O   H

2
SiO

3
 + 4 HCl 

	 SbCl
3
 +  H

2
O     SbOCl + 2 HCl 

	 AlN   +  3H
2
O    Al(OH)

3
 + NH

3
  	 ^5 Ÿ 4 ,l=Kq 20hs&

	 	  	 	 	 	 ^uqΩ ,l=Kq 100hs&

3.	 (a)	 (i)	 ∆GØ  = ∑ GØ ^M,& – ∑ GØ ^m%;sls%hl&

         = (-137-229) kJ mol-1 - (-394-0) kJ mol-1

         = 28 kJ mol-1

		
											           4 Ÿ 3 ,l=Kq 12hs&

(ii)	 ∆SØ   =		  ∑SØ ^M,& –  ∑ SØ ^m%;sls%hl&

=  	 (197.5 + 188.7) J mol-1K-1 - (213.7 + 130.6) J mol-1K-1

=  	 41.9 J K-1 mol-1 

	

	 	 ^4 Ÿ 3 ,l=Kq 12hs&

(iii)	 ∆GØ  =		  ∆HØ  – T∆SØ 

∆HØ	 =  	 28 kJ mol-1 + T∆SØ 

∆HØ	 =  	 28 kJ mol-1 + 298 K ×

	 =  	 40.48 kJ mol-1

	 =	 40.5 kJ mol-1 

41.9

103
kJ K-1 mol-1

		

	 	 ^4 Ÿ 3 ,l=Kq 12hs&

(iv)	 ∆GØ > 0 neúka" m%;sls%hdj ° we;s †Ydjg iajhxisoaO fkd fõ' iajhxisoaO ùu i|yd 

	 ∆GØ < 0 úh hq;= h' 

	

∆HØ   – T∆SØ < 0

T > 
∆HØ

∆SØ
	 =  

	 =  	 967 K 

	 =  	 693 °C

40.5 kJ mol-1

41.9 × 10-3  kJ mol-1K-1

	 ^4 Ÿ 3 ,l=Kq 12hs&

(v)	 G
1

Ø	 =	 -394  kJ mol-1

G
2

Ø	 =   (-137 - 229) kJ mol-1

	 =	 -366  kJ mol-1

		
		
	 	 ^,l=Kq 04hs&

(vi)	 moaO;sh .;sl iu;=,s; úg ∆G
r 
 =   0

	 0   =   ∆GØ + 2.303 RT log K 	

	 ∆GØ = -2.303 RT log K 	 ^,l=Kq 08hs&



- 5 -

	 (vii)	 28 kJ mol-1 = - 2.303 × 8.314 J K-1 mol-1 × 298 K × log K 
		  log K  =  - 4.9
		  K        =  1.25 × 10-5	 ^,l=Kq 10hs&

(viii)	Tõ' 

	 ∆GØ = -2.303 RT log K g wkqj 

	 ∆GØ  < 0 ùu i|yd log K > 0 úh hq;= h' 

	 K > 1 úh hq;= h' 	 ^,l=Kq 10hs&
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GØ HØ T SØ

HØ T SØ

HØ 41.9
103  kJk mol

GØ

GC > C
HØ T SØ

 T> 
HØ

SØ
= 

kJmol
kJmol

(v) G  

 G  

(vi) O  GØ

GØ

mol  

GØ

GØ

K =
CO g( ) H2O g( )
CO2 g( ) H2 g( )

CO2 g( )+H2 g( )
CO g( )+H2O g( )

0
2

2

2

	

√K =

GØ GØ GØ

 kJmol  kJmol
 kJmol

SØ SØ SØ

 Jmol k
 Jmol k

mol

GØ HØ T SØ

HØ T SØ

HØ 41.9
103  kJk mol

GØ

GC > C
HØ T SØ

 T> 
HØ

SØ
= 

kJmol
kJmol

(v) G  

 G  

(vi) O  GØ

GØ

mol  

GØ

GØ

K =
CO g( ) H2O g( )
CO2 g( ) H2 g( )

CO2 g( )+H2 g( )
CO g( )+H2O g( )

0
2

GØ GØ GØ

 kJmol  kJmol
 kJmol

SØ SØ SØ

 Jmol k
 Jmol k

mol

GØ HØ T SØ

HØ T SØ

HØ 41.9
103  kJk mol

GØ

GC > C
HØ T SØ

 T> 
HØ

SØ
= 

kJmol
kJmol

(v) G  

 G  

(vi) O  GØ

GØ

mol  

GØ

GØ

K =
CO g( ) H2O g( )
CO2 g( ) H2 g( )

CO2 g( )+H2 g( )
CO g( )+H2O g( )

0
2

	

	 = ( 1.25 × 10-5)1/2 

	 = 3.5 × 10-3	 ^,l=Kq 20hs&

	 	 	 	 ^uqΩ ,l=Kq 100hs&
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4.		  (a)	

A CB

D FE

G IH

CH
3

CH
3

CH
3
CH

2
C

NH
2
 

CH
2

CH
3

CH
3
CH

2 C

CH CH
2

CH
3

CH
3 CH 

CCH
3

CH
3

CH
3CH

H

NH
2
 

C

CH
3

CH
3

CH
3CH

CCH
3

CH
3

CH
3CH

H

OH 

CH
3

CH
3

CH
3
CH

2

OH

C

C

CH
3

CH
3

CH
3

HC

H

NH
2
 

C

CH
3

CH
3

CH
3

HC

H

OH

 

             								        ^4 Ÿ 9 ,l=Kq 36hs&

(b)	 (i)	 H	 -	 Zn(Hg) / idkaø HCl 

	 	 I	 -	 LiAlH
4
 fyda NaBH

4
 

	 	 J	 -	 LiAlH
4
 

		  K 	 -	 CH
3
CH

2
MgBr 

		  L 	 -	 Cl
2
 / úi˙; wdf,dalh fyda Cl

2 
/
 
 úi˙; ysre t<sh fyda Cl

2 
/ uv

 

	 	 M	 -	 Cl
2
 / AlCl

3
 fyda Cl

2
 / ZnCl

2
 fyda Cl

2
 / FeCl

3
 fyda Cl

2
 / Fe 

	  	 	 	 	 ^4 Ÿ 6 ,l=Kq 24hs&

(c)	 (i)	

CH
2

CH
3

Br

CH
3C

O O 

(B)(A)

CH

CH
3

H 

Br

CH
3C

	
(ii)	 O O 

CH
2

CH
3

(+)
CH

3C CH

CH
3

H 

(+)
CH

3C

(Y)(X)

	 (iii)	Y fyda tys jHQyh  

	 (iv)	B 	 ^5 Ÿ 6 ,l=Kq 30hs&
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	 (iv) 	

	            

C CH
3

H 

CH
3

C H
δ+ δ-

Br

:

+C C CH
3(+) 

H H 

CH
3

Br-

C C CH
3

H CH
3
 

Br H 	

	 	 	 ^,l=Kq 10hs&

				    ^uqΩ ,l=Kq 100hs&



- 8 -

B fldgi - rpkd

05.	 (a)	 (i)	 A jdhqjg 

	 	 	

fh°fuka 
P

1

T
1

500 K 
300 K

P
       

=
 
3.6 × 105 Pa ×

=
 
6 × 105 Pa

P
2

T
2

=

	 	 	 	 			   ^,l=Kq 06hs&

(ii)	 A(g)                                 B(g)   +    C(g)  I

6 × 105 Pa - P
1
 	 P

1  
–  2P

2         
P

1

2B(g)                               P(g)   +    Q(g)  II

P
1  

–  2P
2         	  

P
2           

 
         

P
2

	  	

	 II m%;sls%hdj ie,l+ úg" 

	

K
p

P
p   

×  P
Q=

B
2P

0.25
(P

1   
– 2 P

2
)2

= 2
2

P

0.5
P

1   
– 2 P

2

= 2P

0.5 P
1 
– P

2 
=   P

2

P
1 
=  4P

2

	 P
T 

=  P
A   

+
   
P

B   
+  P

C  
+ 

 
P

P   
+

   
P

Q

	 1 × 106 Pa =  (6 × 105 Pa – P
1
) + (P

1
 – 2P

2
) + P

1
 + 2P

2
 

	 4 × 105 Pa = P
1
 

	

P
2

1
4

× 4 × 105 Pa   =   1 × 105 Pa=

P
C 4 × 105 Pa   

P
A 2 × 105 Pa   = P

B 2 × 105 Pa   =

P
P P

Q 
= 1 × 105 Pa   ==

	 ^,l=Kq 20hs&

(iii)	 P g	
P1
T1
=
P2
T2

PP =1 105Pa 300K
500K = 6 104Pa

PA = 2 105 3
5Pa =1.2 105Pa

PB =1.2 105Pa

PC = 4 105Pa 3
5 = 2.4 105Pa

(v)  A(g)         B(g) +  C(g)

 

1.2 105

1.2 105

2.4 105

1.2 105 +P3 1.2 105 P3( ) 2.4+105 P3( )
PT = PA +PB +PC +PP +PQ
5.4 105Pa = 1.2 105 +P3( )+ 1.2 105 P3( )+ 2.4 105 P3( )+ 0.6+105 + 2
5.4 105 = 6 105 P3
P3 = 0.6 105Pa
PA =1.8 105Pa
PC =1.8 105Pa

(vi) 
KP =

PB PC
PA

= 0.6 105Pa 1.8 105Pa
1.8 105Pa

6.104Pa

 fh°fuka 

	

P
P = 1  ×  105  Pa  ×  

400 K 
500 K 

 

= 8 × 104 Pa 	 ^,l=Kq 06hs& 

(iv)	 P
A  

= 2  ×  105 ×  
4 
5 

 Pa = 1.6  ×  105 Pa

P
B
 = 1.6 × 105 Pa

P
C  

= 4  ×  105 Pa ×  
4 
5 

 = 3.2  ×  105 Pa

	

					     ^,l=Kq 12hs&
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(v)
	

A(g)                         B(g)            +         C(g)

1.6 × 105	           1.6 × 105	                     3.2 × 105wdrïNl mSvk$ Pa 	

	 iu;=,s; mSvk $ Pa    1.6 × 105 + P
3
           (1.6 × 105 - P

3
 )          (3.2× 105 - P

3
)

	 P
T     

=  P
A   

+
   
P

B   
+  P

C  
+ 

 
P

P   
+

   
P

Q

	 7.4 × 105 Pa = (1.6 × 105 + P
3
 ) + (1.6 × 105 - P

3
 ) + (3.2 × 105 - P

3
 ) + 0.8 × 105 × 2

	 7.4 × 105  = 8 × 105 - P
3
  

	 P
3
 = 0.6 × 105 Pa 

	 P
A
 = 2.2 × 105 Pa 	 P

B 1.0 × 105 Pa   = 	 P
C 2.6 × 105 Pa   =

					     ^,l=Kq 20hs& 

(vi)	 K
p  =

P
B   

×  P
C

P
A 

= 1.0 × 105 Pa × 2.6 × 105 Pa  

2.2 × 105 Pa

= 1.2 × 105  Pa 

	

					   

	 	 	 	 	 ^,l=Kq 06hs& 

(vii)	 K
p
(127 °C) < K

p
(227 °C)

	 WIaK;ajh wvq ls˙fï ° miq m%;sls%hdj †˙.ekaù we;' tkï miq m%;sls%hdj ;dm∞hl fõ' b†˙ 

m%;sls%hdj ;dmdjfYdaIl fõ' ∆H Ok fõ' (∆H > o fõ') 	 ^,l=Kq 05hs& 

(b)	 (i)	 úoHq;a-úÉf√okfha ° bf,lafg%davhla wi, úir®ck jk øjH m%udKh$ ialkaOh m˙m:h 

Tiafia .,d .sh úoHq;a wdfrdamK m%udKhg wkqf,dau j iudkqmd;sl fõ' 	
	

fok ,o úoHq;a wdfrdamK m%udKhlska hï uQ,øjHhl úir®ck jk tu uQ,øjHfha 

ialkaOh tys iul ialkaOhg iudkqmd;sl fõ' ̂ uQ,øjHfha mrudKql ialkaOh $ úir®ckh 

jk whkfha wdfrdamKh } iul ialkaOh& 	 ^,l=Kq 10hs&

(ii)	
úoHq;a-ridhksl fldaIh úoHq;a-úÉf√ok fldaIh 

1' ridhksl Yla;sh úoHq;a Yla;sh njg

  m˙jr®;kh fõ'

úoHq;a Yla;sh ridhksl Yla;sh njg 

m˙jr®;kh fõ'

2' m∞r®:fha úmr®hdi weiq˙ka úoHq;h

  ksmo fõ'
úoHq;h u.ska m∞r®:h fjkia flfr®' 

3' iajhxisoaO ls%hdj,shla fõ' iajhxisoaO ls%hdj,shla fkd fõ'

	 	 ^,l=Kq 06hs&

(iii)	 I.	 wefkdav m%;sls%hdj       2Cl-(aq)   Cl
2
(g) +   2e  

	 	 lef;dav m%;sls%hdj       2H+(aq) + 2 e  H
2
(g) 

		                                         

		  iuia; m%;sls%hdj           2Cl-(aq) + 2H+(aq)  H
2
(g) + Cl

2
(g)	

		  ^,l=Kq 15hs&
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	 II.	
+ - 

C/ Pt bf,lafg%dav 

0.5 mol dm-3 HCl(aq)

			   ^,l=Kq 08hs&

	 III.	 (+) w.%fha lgql .kaOhla iys; $ ,d fld< jr®Khla iys; (Cl
2
) jdhq nqnqΩ msg fõ' 

	 	 (-) w.%fha wjr®K (H
2
) jdhq nqnqΩ msg fõ'     	 ^,l=Kq 04hs&

(iv)	 Q =  10 A  ×  3600 s 

	    =  36 000 C   

	 ∴ bf,lafg%dak m%udKh 36 000 C/ 96 500 C mol-1 = 0.35 mol 

	 wdrïNl pH    =   - log[H+(aq)] = -log [0.50] 

		                  =  0.35 	

	 bj;a jk H+ ujq, ( bf,lafg%dak ujq, =  1  :   1

	 b;s˙ H+ m%udKh = (0.50 - 0.35) mol = 0.15 mol 

	 ∴ wjidk ødjKfha pH	  =	 - log [0.15]

	 	 =	 0.82

	 ∴ pH fjki 	 =	 0.82 - 0.35

	 	 =	 0.47

	 Wml,amk    ^1&  m˙ud fkdfjkia j mj;S

	                ^2&  WIaK;ajh fjkia fkd fõ'	 ^,l=Kq 18hs&

(v)	 øj  jdhq (H
2
, Cl

2
) njg m;a ùfuka tkafg%damsh jeä fõ'	 ^,l=Kq 02hs&

(vi)	 b;s˙ HCl m%udKh 0.15 mol 

	 NaOH iu`. m%;sls%hd ls¯fuka miq

	 	 	 HCl       +        NaOH             NaCl      +        H
2
O 

	 m%udK $ mol          	 0.15                  0.4 	         -

	 b;s˙ m%udK $ mol 	    - 	                  0.25 	                      0.15

	 ∴ ødjKh ;=< OH-, Cl-, H+ úir®ckh is≥ úh yels fõ'

	 ∴ wefkdavfha is≥ úh yels m%;sls%hd 

	 4 OH-(aq)  O
2
(g) + 2H

2
O(l) + 4e 

	 2Cl-(aq)   Cl
2
(g) + 2e

	 lef;davfha ° ( 2H+(aq) + 2e   H
2
(g)	 ^,l=Kq 12hs&

				    ^uqΩ ,l=Kq 150hs&	
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06. 	(a)	 (i)    FeCl
3    

yd KI
3
  w;r m%;sls%hdfõ iafgdhslsfhdañ;sl wkqmd;h 2 ( 1 neúka 04

	 	 	 R/ = 2 R fõ' 04 					     	 	 	 	 ^,l=Kq 08hs&

(ii)	 ∴ by; (i) wjia:dfõ R/  fiùu  

			   R/ = 2 R = 2 × 0.08 mol dm-3 s-1 = 0.16 mol dm-3 s-1  04 	 	 	 ^,l=Kq 04hs&

(iii) 	m%;sls%hdfõ fõ. iólrKh

	 	 	 R = k [FeCl
3
(aq)]x  [KI

3
(aq)]y   04

	 	 	 Ú FeCl
3
(aq)j,g idfmaCI j fm< fiùu 

	 	 	 	 (1)  m¯CIKfhka ( 0.08 mol dm-3s-1  = k [0.01 mol dm-3]x [0.02 mol dm-3]y ----- (1) 04

	 	 	 	 (2)  m¯CIKfhka ( 0.16 mol dm-3s-1 = k [0.01 mol dm-3]x [0.04 mol dm-3]y----- (2) 04 	

	           (1) / (2)         2 = 2y        y = 1 04

	 	 	 Ú KI(aq)j,g idfmaCI j fm< fiùu 

	 	 	 	 (1)  m¯CIKfhka ( 0.08 mol dm-3s-1 = k [0.01 mol dm-3]x [0.02 mol dm-3]y ----- (1) 

	 	 	 	 (3)  m¯CIKfhka ( 0.16 mol dm-3s-1 = k [0.2 mol dm-3]x [0.02 mol dm-3]y ----- (3) 04 	

	           (3) / (1)         2 = 2x        x = 1 04

	 	 	 	 ∴   m%;sls%hdfõ iuia; fm< = x + y = 1 + 1 = 2  04 	 	 	 ^,l=Kq 28hs&

(iv)  	(1) wjia:djg wdfoaYfhka  

	      	 	 0.08 mol dm-3s-1 = k [0.01 mol dm-3]   [0.02 mol dm-3]  04

	 	

	 	
0.08 mol dm-3s-1

2 × 10-4 mol2 dm-6
k = =   4 × 102 mol-1 dm3 s-1      04 	 ^,l=Kq 08hs&

(v)  	 ÷	 ksh; KI
3
 m%udKhla uekSu i|yd m%;sls%hd ñY%Khg ksh; Na

2
S

2
O

3
 m%udKhla iy msIag 

ødjKh tla ls¯u 02

	 ÷	 tl;= ls¯fï ° KI iu. Na
2
S

2
O

3
 ødjKh o 01

	 	 	 FeCl
3
 iu. msIag ødjKh o m<uq j fjk fjk u 01

	 	 ñY% lr m%;sls%hd ñY%K folla idod .ekSu 

	 ÷	 ñY%K fol tla jr ñY% lr" msIagh ks,a meye ùug .; jk ld,h uekSu 02   

	 	 	 	 		 	 	 	 	 	 	 	 	 ^,l=Kq 06hs&	
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(b)	 (i)  	 R = k [S
2
]x [B]y  	 ^,l=Kq 04hs&

	 (ii) 	 II mshjr fõ' 	 ^,l=Kq 04hs& 

(iii)  	R α [S]2[B]

	 ;j o K
c
 = 

[S]2

[S
2
]

 ⇒  [S]2   =  K
c
  ×  [S

2
]

	 ∴ R α [S
2
][B]

	 ∴ S
2

 wkqnoaOfhka fm< = 1 fõ'  	 ^,l=Kq 04hs&

(iv)  	 

      

úNj Yla;sh 

m%;sls%hd LKavdxlh  

S
2
 + B

TS
1
 

P  

TS
2
 

Ea
1
 

Ea
2
 Ea

3
 

2S 

Ea
4
 

	 ^,l=Kq 09hs&

 	 (c)	 (i)   	HA(aq) + H
2
O(l)   H

3
O+(aq) + A¯(aq) 

 

	 	 	

K
c 
=

[H
3
O+(aq)] [A¯(aq)]

[HA(aq)][H
2
O(l)]

	 	 	

	 	  

K
c 
× 

 
[H

2
O(l)]

   
=} [H

3
O+(aq)] [A¯(aq)]

[HA(aq)]

	 	 	 hï WIaK;ajhl ° [H
2
O(l)] ksh;hla neúka" 

			 

(1)
K

a 
=

[H
3
O+(aq)] [A¯(aq)] 

[HA(aq)]
	 	 	 ^,l=Kq 10hs&

		  (ii) 	 A¯(aq) + H
2
O(l)  HA(aq) + OH¯(aq)

			 

(2)
K

b 
=

[HA(aq)] [OH¯(aq)] 

[A¯(aq)]
			   ^,l=Kq 05hs&

		  (iii)	 2 H
2
O(l)  H

3
O+(aq) + OH¯(aq)

			   K
w
            = [H

3
O+(aq)][OH¯(aq)] 

			   (1) × (2)   =  K
a
 × K

b
 = [H

3
O+(aq)][OH¯(aq)]

			   K
a
 × K

b
    =   K

w

	 	 ^,l=Kq 10hs&
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		  (iv)	 CH
3
COONa(aq)   +    HCl(aq)    →    CH

3
COOH(aq) +   NaCl(aq)

			   A ,CIHhg w∞< pH fiùu 

	 	 	 V
HCl

 = 0 úg"	

			   CH
3
COONa(aq)   →    CH

3
COO¯(aq)  +    Na+(aq)

			   CH
3
COO¯(aq)   +   H

2
O(l)   CH

3
COOH(aq)   +     OH¯(aq) 

	 	 	 [CH
3
COOH(aq)] = [OH¯(aq)] fõ'

			   CH
3
COO¯ ys wdrïNl idkaøKhg idfmaCIj ú>gkh jQ m%udKh b;d l=vd fõ'  

	 	 	
K

b 
=

K
w

K
a  

=
  

[OH¯(aq)]2

[CH
3
COO¯(aq)]

∴ [OH¯(aq)]2⇒ =   
10-14  × 0.18

1.8 × 10-5
mol dm-3 

  

[OH¯(aq)]2	 = 	 10-10   mol2 dm-6 

[OH¯(aq)] 	 = 	 10-5   mol dm-3 

pOH 	 = 	 - log
10

  [OH¯(aq)]

pOH 	 =	 5

pH + pOH 	 =	 14

pH 	 =	 14 - 5 

pH 	 =	 9	 ^,l=Kq 10hs&

			   B ,CIHhg w∞< pH fiùu

	 	 	 CH
3
COONa(aq) + HCl(aq)  CH

3
COOH(aq) + NaCl(aq)

			   V
HCl 

= 12.50 cm3 úg wr®O iul;d ,CIHh ,efí' túg udOHfha 

	 	 	 [CH
3
COONa(aq)] = [CH

3
COOH(aq)]

			   CH
3
COOH ys ú>gkh l=vd neúka" fkdi,ld ye¯fuka"  

[H
3
O+(aq)] 	 = K

a

	 = 1.8 × 10-5 mol dm-3

pH 	 = -log
10

 [1.8 × 10-5]

pH 	 = 4.74   	 ^,l=Kq 10hs&

			   C ,CIHhg w∞< pH fiùu

	 	 	 V
HCl

 = 25.00
 
cm3 úg

			   udOHfha [CH
3
COOH(aq)] =

0.18

1000    

25

50    
× × 1000 mol dm-3

= 	0.09   mol dm-3

CH
3
COOH(aq) + H

2
O(l)   H

3
O+(aq) + CH

3
COO¯(aq)

CH
3
COOH b;d ≥n, wï,hla neúka" tys ú>gkh fkdie,lsh yels ;rï l=vd fõ' 
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K
a
 = 

[H
3
O+(aq)]2

[CH
3
COOH(aq)] 

  [H
3
O+(aq)]  =

    

√K
a
 × 0.09 mol dm-3

=
    

√1.8 × 10-5 × 9 × 10-2 mol dm-3 

=   1.27 × 10-3  mol dm-3

 	

pH   =  - log
10

 (1.27 × 10-3)

pH   =  2.89 fyda  pH = 2.9 	 ^,l=Kq 10hs&

			   D ,CIHhg w∞< pH fiùu

			   V
HCl  

= 50.00 cm3 úg

	 	 	 udOHfha [HCl(aq)]        =
0.18

1000    

50

75
× × 1000 mol dm-3

	 	 	

			              ∴   [H+(aq)] 	     =       0.12  mol dm-3

			   HCl ú>gkfhka ,efnk [H+]g idfmaCIj CH
3
COOH ú>gkfhka ,efnk [H+] b;d 

	 	 	 l=vd neúka"  

pH   = - log
10

 (1.2 × 10-1)

pH   = 0.92  	 ^,l=Kq 10hs&

		  (v)	 Q < P < R < S 

Q ødjKh m%ia;drfha B ,CIHhg wkqrEm fõ' fuh iajdrCIl ødjKhla ne.ska HCl wï, 

iaj,amhla tla l< úg pH fjkia ùu wju fõ'

R ødjKh m%ia;drfha C ,CIHhg wkqrEm fõ' tkï CH
3
COOH yd HCl ys iu ujq, 

ñY%Khls' m%ia;drfhka oelafjk m˙† C ,CIHfha ° V
HCl

 ys b;d l=vd fjkilg pH w.fha 

úYd, fjkila is≥ fõ' 	 ^,l=Kq 10hs&

				    ^uqΩ ,l=Kq 150hs&

07.	 (a)	 (i)     I.	 kshqla,sfhdaµs,sl wdfoaY m%;sls%hd (S
N
)	 ^,l=Kq 04hs&

II.	 µSfkda,a ys Tlaiscka u; we;s tlir bf,lafg%dak hq., fnkaiSka j,h Tiafia úia:dk 

.; fõ' túg C-O nkaOkh oaú;aj nkaOk iajNdjhla .ksñka flá yd Yla;su;a jk 

neúka" tu nkaOkh ì`°u ≥Ialr fõ' tneúka" kshqla,sfhdaµhs, iu. wdfoaY m%;sls%hdj,g 

iyNd.s fkd fõ' 

	

:

: :H O+ H O+ H O+ H : :

:- 

:- 

:- 

O

	 ^,l=Kq 15hs&

(ii)	 Ndiañl;dj 

	 CH
3
CH

2
NHCH

2
CH

3
   >   CH

3
CH

2
NH

2    
 >   NH

3 
    >   C

6
H

5
NH

2

	    
            (1)

	
(2)	 (3)	 (4)	 ^,l=Kq 06hs&
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	 CH
3
CH

2
NHCH

2
CH

3
 ys CH

3
CH

2 
-
 
ldKav fol u bf,lafg%dak úlr®YKh lrk w;r" 

CH
3
CH

2
NH

2 
ys CH

3
CH

2  
-  ldKavh muKla bf,lafg%dak úlr®YKh lrhs' ta fya;=fjka" 

CH
3
CH

2
NHCH

2
CH

3
 ys ''N'' u; we;s tlir bf,lafg%dak hq.f,ys ∞hl ,CIK 

	 CH
3
CH

2
NH

2 
ys tu ∞hl ,CIKj,g jvd jeä jk neúka"  (1) ys Ndiañl;dj Wm˙u fõ' 

	 NH
3  

ys we,als,a ldKav fkdue;s neúka" (3) ys Ndiañl;dj" (2) ys Ndiañl;djg jvd wvq fõ' 

(4) ys ''N'' u; we;s tlir bf,lafg%dak hq., fnkaiSka j,h iu. úia:dk .; úu ksid tys 

∞hl ,CIK fnfyúka wvq jk nj neúka" Ndiañl;dj wju fõ' 	 ^,l=Kq 15hs&

	
              (b)	      	

C   H  O 

O 

NaOH 

CH
3
CH

2
CHO        07   

Zn / Hg 
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O 

H 

CH
3

(1)

C  HO 

O

C    C   CH
 

 CH
3O 

O H

OH H
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	 (c)  
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PCl
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2
05(2)	
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C fldgi - rpkd

    

8. (a) (i) A  - CuS

  B  - CuCl2 / [CuCl4]
2-

  C  - H2S

  D  - S

  E  - CrCl3  / Cr3+
 

  F  - Na2S   /   Na2S2O3

  G  - Na2S2O3  /   Na2S

  H  - SO2 /   H2S

  I  - Cu(OH)2 

  J  - [Cu(NH3)4]
2+

       (,l=Kq 4 × 10 = 40)

  (ii) 4S + 6NaOH  2Na2S + Na2S2O3 + 3H2O     (,l=Kq 5)

  (iii) 3H2S + 8H+ + Cr2O7
2−  2Cr3+ + 3S + 7H2O     (,l=Kq 5)

             (,l=Kq 50)

 (b) (i) Q  =   KMnO4         (,l=Kq 9)

  (ii) 2KMnO4   K2MnO4 + MnO2  + O2       (,l=Kq 5)

  (iii) 3MnO4
2−+ 2H2O   2MnO4

− + MnO2 + 4OH−     (,l=Kq 5)

   fld< meye;s ødjKh oï meye fõ' }      (,l=Kq 4)

  (iv) MnO2 + 2NaBr + 2H2SO4    MnSO4+ Br2 + Na2SO4 + 2H2O   (,l=Kq 5)

   (,l=Kq 2)

 (c) (i) 2Fe2+ + 2H+ + H2O2     2Fe3++ 2H2O

    SO3

2−
+ H2O2     SO4

2− 
 + H2O

        2Fe3+ + 2I−
     2Fe2+ + I2

        2H+ + H2O2 + 2I−
    I2

 + 2H2O

          I2 + 2S2O3

2−
   S4O6

2−
+ 2I−

          Ba2+ + SO4

2−
   BaSO4     (,l=Kq 4 × 6 = 24)

Cr3+

    

8. (a) (i) A  - CuS

  B  - CuCl2 / [CuCl4]
2-

  C  - H2S
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  E  - CrCl3  / Cr3+
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  (iii) 3MnO4
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− + MnO2 + 4OH−     (,l=Kq 5)

   fld< meye;s ødjKh oï meye fõ' }      (,l=Kq 4)

  (iv) MnO2 + 2NaBr + 2H2SO4    MnSO4+ Br2 + Na2SO4 + 2H2O   (,l=Kq 5)

   (,l=Kq 2)

 (c) (i) 2Fe2+ + 2H+ + H2O2     2Fe3++ 2H2O

    SO3

2−
+ H2O2     SO4

2− 
 + H2O

        2Fe3+ + 2I−
     2Fe2+ + I2

        2H+ + H2O2 + 2I−
    I2

 + 2H2O
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2−
   S4O6

2−
+ 2I−

          Ba2+ + SO4

2−
   BaSO4     (,l=Kq 4 × 6 = 24)
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  (ii) BaSO4 = = 0.0025 mol       =     2.5 10-3 mol
0.5825 g

233 g mol-1

    (,l=Kq 4)

   x + y = 2.5 × 10−3 × 2 mol       (,l=Kq 2)

   x + y = 5.0 × 10−3 mol ----------------- (1)    (,l=Kq 2)

  (iii) H2O2  ujq,  =
0.2
1000

50 = 0.01mol = 0.01 mol    (,l=Kq 3)

   Fe2+ H2O2  =  x + y
2

SO3
2

     (,l=Kq 2)
   

   SO3
2-   H2O2  =  x    (,l=Kq 2)

   

T H2O2 ujq, =  0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol

 mol
^ødjK 100 cm3l)   

            =   

0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol0.01 x+ y

2 + x mol

0.01 3x+ y
2 + x mol

 mol    (,l=Kq 4)

  

 (iv)  ødjK 50 cm3

S2O3
2 = 2 hI2= 2  I2      (,l=Kq 2)

   = 2(Fe3+   I2  ujq, + H2O2 I2  ujq, )  (,l=Kq 5)

   0.4
1000

20 = 2
x + y( )
2

1
2
+
0.01
2

3x + y
2

1
2

          8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
      

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
 mol

         

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 molmol       (,l=Kq 10)

 (v)  0.4
1000

20 = 2
x + y( )
2

1
2
+
0.01
2

3x + y
2

1
2

          8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
      

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
 mol

         

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 molmol

 FeSO3  =
2 10 3

50
1000 = 0.04 mol dm−3=
2 10 3

50
1000 = 0.04  mol dm−3   (,l=Kq 5)

 FeSO4  =
3 10 3

50
1000  mol dm−3 = 0.06mol dm−3    (,l=Kq 5)

  

  (ii) BaSO4 = = 0.0025 mol       =     2.5 10-3 mol
0.5825 g

233 g mol-1

    (,l=Kq 4)

   x + y = 2.5 × 10−3 × 2 mol       (,l=Kq 2)

   x + y = 5.0 × 10−3 mol ----------------- (1)    (,l=Kq 2)
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50 = 0.01mol = 0.01 mol    (,l=Kq 3)
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SO3
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2-   H2O2  =  x    (,l=Kq 2)

   

T H2O2 ujq, =  0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol

 mol
^ødjK 100 cm3l)   

            =   

0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol0.01 x+ y

2 + x mol

0.01 3x+ y
2 + x mol

 mol    (,l=Kq 4)

  

 (iv)  ødjK 50 cm3

S2O3
2 = 2 hI2= 2  I2      (,l=Kq 2)

   = 2(Fe3+   I2  ujq, + H2O2 I2  ujq, )  (,l=Kq 5)
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50
1000 = 0.04 mol dm−3=
2 10 3
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3 10 3
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1000  mol dm−3 = 0.06mol dm−3    (,l=Kq 5)

    

               

  (ii) BaSO4 = = 0.0025 mol       =     2.5 10-3 mol
0.5825 g

233 g mol-1

    (,l=Kq 4)

   x + y = 2.5 × 10−3 × 2 mol       (,l=Kq 2)

   x + y = 5.0 × 10−3 mol ----------------- (1)    (,l=Kq 2)

  (iii) H2O2  ujq,  =
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1000
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SO3
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   SO3
2-   H2O2  =  x    (,l=Kq 2)

   

T H2O2 ujq, =  0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol

 mol
^ødjK 100 cm3l)   

            =   

0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol0.01 x+ y

2 + x mol

0.01 3x+ y
2 + x mol

 mol    (,l=Kq 4)

  

 (iv)  ødjK 50 cm3

S2O3
2 = 2 hI2= 2  I2      (,l=Kq 2)

   = 2(Fe3+   I2  ujq, + H2O2 I2  ujq, )  (,l=Kq 5)

   0.4
1000

20 = 2
x + y( )
2

1
2
+
0.01
2

3x + y
2

1
2

          8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
      

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
 mol

         

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 molmol       (,l=Kq 10)

 (v)  0.4
1000

20 = 2
x + y( )
2

1
2
+
0.01
2

3x + y
2

1
2

          8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
      

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
 mol

         

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 molmol

 FeSO3  =
2 10 3

50
1000 = 0.04 mol dm−3=
2 10 3

50
1000 = 0.04  mol dm−3   (,l=Kq 5)

 FeSO4  =
3 10 3

50
1000  mol dm−3 = 0.06mol dm−3    (,l=Kq 5)

  (ii) BaSO4 = = 0.0025 mol       =     2.5 10-3 mol
0.5825 g

233 g mol-1

    (,l=Kq 4)

   x + y = 2.5 × 10−3 × 2 mol       (,l=Kq 2)

   x + y = 5.0 × 10−3 mol ----------------- (1)    (,l=Kq 2)

  (iii) H2O2  ujq,  =
0.2
1000

50 = 0.01mol = 0.01 mol    (,l=Kq 3)

   Fe2+ H2O2  =  x + y
2

SO3
2

     (,l=Kq 2)
   

   SO3
2-   H2O2  =  x    (,l=Kq 2)

   

T H2O2 ujq, =  0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol

 mol
^ødjK 100 cm3l)   

            =   

0.01 x+ y
2 + x mol

0.01 3x+ y
2 + x mol0.01 x+ y

2 + x mol

0.01 3x+ y
2 + x mol

 mol    (,l=Kq 4)

  

 (iv)  ødjK 50 cm3

S2O3
2 = 2 hI2= 2  I2      (,l=Kq 2)

   = 2(Fe3+   I2  ujq, + H2O2 I2  ujq, )  (,l=Kq 5)

   0.4
1000

20 = 2
x + y( )
2

1
2
+
0.01
2

3x + y
2

1
2

          8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
      

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
 mol

         

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 molmol       (,l=Kq 10)

 (v)  0.4
1000

20 = 2
x + y( )
2

1
2
+
0.01
2

3x + y
2

1
2

          8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
      

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 mol
 mol

         

8 10 3 = 0.01 x
x = 2 10 3 mol

........y = 3 10 3 molmol

 FeSO3  =
2 10 3

50
1000 = 0.04 mol dm−3=
2 10 3

50
1000 = 0.04  mol dm−3   (,l=Kq 5)

 FeSO4  =
3 10 3

50
1000  mol dm−3 = 0.06mol dm−3    (,l=Kq 5)

                  
				    ^uqΩ ,l=Kq 150hs&
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9. (a) (i) A =  HCl, H2SO4, HNO3

   B =  (,l=Kq 2 × 2 = 04)

  (ii) NaCl 

NACl / NH3 / NH4OH   (,l=Kq 2 × 2 = 04)

  (iii)  

(,l=Kq 2 × 2 = 04)

  (iv)  NaHCO3  (,l=Kq 03)

  (v) NH3 +H3O NH4
+ +OH

OH_ +CO2 HCO3

Na+ +HCO3 NaHCo3

NH3 +H3O NH4
+ +OH

OH_ +CO2 HCO3

Na+ +HCO3 NaHCo3

+

—

O3             (,l=Kq 4 × 3 = 12)

  (vi) I.  

(,l=Kq 2 × 3 = 06)

   II.  

CO
2  

(,l=Kq 2 × 2 = 04)

   III. 

NaHCO3 

NaHCO3  (,l=Kq 2 × 4 = 08)

  (vii) 2NaHCO3

NaHCO3 +Na2CO3 +H2O+CO2

2NaHCO3

NaHCO3 +Na2CO3 +H2O+CO2       (,l=Kq 04)

  (viii) 

NaOH Ca2+ / Mg2+

              (,l=Kq 2 × 2 = 04)

  (ix) 
M Na2CO3( )

M CaCO3( )+ 2M NaCl( )
100

   
106

100+ 2 58.5( )
100

48.85%%
 

   = 

106
100+ 2 58.5( )

100

48.85%%         (,l=Kq 2 × 3 = 06)

              

9. (a) (i) A =  HCl, H2SO4, HNO3
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9. (a) (i) A =  HCl, H2SO4, HNO3

   B =  (,l=Kq 2 × 2 = 04)

  (ii) NaCl 

NACl / NH3 / NH4OH   (,l=Kq 2 × 2 = 04)

  (iii)  

(,l=Kq 2 × 2 = 04)

  (iv)  NaHCO3  (,l=Kq 03)

  (v) NH3 +H3O NH4
+ +OH

OH_ +CO2 HCO3

Na+ +HCO3 NaHCo3

NH3 +H3O NH4
+ +OH

OH_ +CO2 HCO3

Na+ +HCO3 NaHCo3

+

—
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   II.  

CO
2  
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  (vii) 2NaHCO3
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2NaHCO3

NaHCO3 +Na2CO3 +H2O+CO2       (,l=Kq 04)

  (viii) 

NaOH Ca2+ / Mg2+

              (,l=Kq 2 × 2 = 04)

  (ix) 
M Na2CO3( )

M CaCO3( )+ 2M NaCl( )
100

   
106

100+ 2 58.5( )
100

48.85%%
 

   = 

106
100+ 2 58.5( )

100

48.85%%         (,l=Kq 2 × 3 = 06)

 

            

  (x) 

              (,l=Kq 2 × 2 = 04)

  (x) 

m%%fNaoh ¥Ilh wys;lr n,mEu

CaCl2

Na2 CO3

jdhq

CO2

NH3

;dmh

          ( 2 × 6 = 12)
   

 (b) (i)     N2     O2             Ar  CO2    (,l=Kq 2 × 4 = 8 )

               78.09 20.99            0.94  0.03

                 78  21           0.9  0.03    (,l=Kq 2 × 4 = 8 )

  (ii)     CO2 

    CO

  CH4 

    SO2

    SO3 SO2  

    NOx

    H2S

           ^,l=Kq 1 x 5 + 1 x 5 = 10&

		   (xi)	

  (x) 

              (,l=Kq 2 × 2 = 04)

  (x) 

m%%fNaoh ¥Ilh wys;lr n,mEu

CaCl2

Na2 CO3

jdhq

CO2

NH3

;dmh

          ( 2 × 6 = 12)
   

 (b) (i)     N2     O2             Ar  CO2    (,l=Kq 2 × 4 = 8 )

               78.09 20.99            0.94  0.03

                 78  21           0.9  0.03    (,l=Kq 2 × 4 = 8 )

  (ii)     CO2 

    CO

  CH4 

    SO2

    SO3 SO2  

    NOx

    H2S

           ^,l=Kq 1 x 5 + 1 x 5 = 10&

	

(b) 

 

  (x) 

              (,l=Kq 2 × 2 = 04)

  (x) 

m%%fNaoh ¥Ilh wys;lr n,mEu

CaCl2

Na2 CO3

jdhq

CO2

NH3

;dmh

          ( 2 × 6 = 12)
   

 (b) (i)     N2     O2             Ar  CO2    (,l=Kq 2 × 4 = 8 )

               78.09 20.99            0.94  0.03

                 78  21           0.9  0.03    (,l=Kq 2 × 4 = 8 )

  (ii)     CO2 

    CO

  CH4 

    SO2

    SO3 SO2  

    NOx

    H2S

           ^,l=Kq 1 x 5 + 1 x 5 = 10&
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		  (iii) 	f.da,Sh WKqiqï ùu" wï, jeis" m%ldY ridhksl OQñldj" ´fidak ia;rh CIh ùu

	 	 	 	 ^,l=Kq 02 Ÿ 04 } 08hs&
	       

		  (iv) 	 wï, jeis 	 ^,l=Kq 04hs&

	

	 	 	

  (iii)      
            ^,l=Kq 2 x 4 = 08&

  (iv)     04&

    

SO2  2SO2 + 2H2O + O2 →2H2SO4

  H2SO4 →2H+ + SO4
2-

NO2 4 NO2 + 2H2O + O2 → 4HNO3 

  HNO3→ H+ + NO3
-

    

SO2 g( ) 2SO4 + 2H2O+O2 2H2SO4 aq( )

H2SO4 2H+ +SO4
2

NO2 g( ) 4NO2 + 2H2O+O2 4HNO3

HNO3 H+ +NO3

HNO3 H+ +NO3

CaCO3 +H
+ Ca+ +HCO3

MgCO3 +H
+ Mg

2+ +HCO3

SO2 g( ) 2SO4 + 2H2O+O2 2H2SO4 aq( )

H2SO4 2H+ +SO4
2

NO2 g( ) 4NO2 + 2H2O+O2 4HNO3

HNO3 H+ +NO3

HNO3 H+ +NO3

CaCO3 +H
+ Ca+ +HCO3

MgCO3 +H
+ Mg

2+ +HCO3

SO2 g( ) 2SO4 + 2H2O+O2 2H2SO4 aq( )

H2SO4 2H+ +SO4
2

NO2 g( ) 4NO2 + 2H2O+O2 4HNO3

HNO3 H+ +NO3

HNO3 H+ +NO3

CaCO3 +H
+ Ca+ +HCO3

MgCO3 +H
+ Mg

2+ +HCO3

M    Mn+H+ 

  
^,l=Kq 21&

  (v) 
08&

  (vi) I. SO2

    
H2SO4

   
II.  NO  yd NO2

    NH3,N2  yd O2
HNO3

                   ^,l=Kq 04 x 2 = 08&

6. (a) (i) FeCl3 aq( )

KI3 aq( )

 yd 

FeCl3 aq( )

KI3 aq( )

   R = 2R

  (ii) R

   R  = 2R = 0.08 mol dm−3 s− = 0.16 mol dm−3 s−

  (iii) 

   R = K [FeCl3(aq) 0.08 mol dm−3 s− = 0.16 mol dm−3 s−

(v) 	 c,fha lGßk;ajh jeä ùu 

	 ner f,day legdhk mig tl;= ùu 	 ^,l=Kq 08hs&

(vi) 	 ˚'  	SO
2
 

	 	 yqkq.,a yd yqkqj,ska hq;a Wl= ñY%Khla Ndú; ls¯fuka wdï,sl jdhq bj;a ls¯u

	 	 fuys ° iEfok M, H
2
SO

4
 wï, ksIamdokfha ° kej; Ndú; ls¯u

  

	 ˚˚'	NO $ NO
2
 

	 	 W;afm%arl m˙jr®;l u.ska tu jdhq^j& N
2
 yd O

2
 njg m˙jr®;kh ls¯u 

	 	 fuys ° iEfok M," HNO
3
 wï,h ksIamdokfha ° kej; Ndú; ls¯u  	 ^,l=Kq 08hs&

	 	 	 	 ^uqΩ ,l=Kq 150hs&

10. (a)	 (i) 	 fldfnda,aÜ $ Co   	 ^,l=Kq 04hs& 

(ii)  	1s2, 2s2, 2 p6, 3s2, 3 p6, 3d7, 4s2 

	                  fyda 	

	 1s2, 2s2, 2 p6, 3s2, 3 p6, 4s2 , 3d7	 ^,l=Kq 04hs&

(iii)  	+2, +3 / II, III 	 ^,l=Kq 06hs&

(iv)  	[Co(H
2
O)

6
]2+    +    4 Cl-          [CoCl

4
]2-     +       6H

2
O  

 		  fyda 

	 [Co(H
2
O)

6
]2+    +    4 Cl-          [CoCl

4
(H

2
O)

2
]2-    +       4H

2
O 	 ^,l=Kq 05hs&

(v)  	I. 	 A - diamminetetraaquacobalt(II) chloride 

		  B - diamminediaquadichloridocobalt(III) chloride  

	 	 	 fyda 

	 	 	 diamminediaquadichlorocobalt(III) chloride	 ^5 Ÿ 2 ,l=Kq 10hs&
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	 II.	 wIaG;,Sh 	 ^,l=Kq 05hs&

III.	 ÷	 ^iudk m¯CId k<j,g& A yd Bj, ødjK foflka iu m˙ud .ekSu

	 ÷	 ta folg is,ajr® khsÜfr®Ü ødjKfhka jeämqr iu m˙ud fjk fjk u tl;= 

ls¯u 

	 ÷	 iEfok ^is,ajr® laf,darhsâ& wjlafIamfha Wi $ ialkaOh iei`°u 

	 ÷	 jeä wjlafIam m%udKhla fok ixfhda.h A fõ' $ wvq wjlafIam m%udKhla 

fok ixfhda.h B fõ' $ Aj,ska ,efnk wjlafIamfha m%udKh" Bj,ska ,efnk 

	 	 wjlafIamfha m%udKh fuka fo.=Khls' 	 ^4 Ÿ 4 ,l=Kq 16hs&

(vi)  	

	

[ ]
2+

Co

CH
2

CH
2

H
2
N 

H
2
N 

H
3
N 

NH
2
 

NH
2
 

NH
3
 

CH
2 CH

2

> >

>>

	 ^flakaøSh mrudKqj M jqj o uqΩ ,l=Kq fokak'&

	 	 	 	 	  ,l=Kq 10hs& 

(vii) 	 ÷	 ñY% f,day kshe†h khsÜ˙la wï,h ^wju m%udKhl& øjKh lr .ekSu 

÷	 ødjKh ;kql yhsâfrdlaf,da˙la wï,fhka wdï,slD; lr H
2
S jdhqj heùu 

÷	 iEfok wjlafIamh fmrd" fmfrkh kegùu 

÷	 fmfrkhg Mg $ Zn jeks f,dayhla tla ls¯u ^fyda úoHq;a-úÉf√okh& 

÷	 iEfok wjlafIamh fmrd" fida∞ úh<d .ekSu 

^by; fmfrkh my; ±lafjk wdldrfha m%;sls%hdj,g Ndck ls¯u o ms<s.; yels h'

fmfrkh    Co(OH)
2
  CoO  Co

NaOH H
2
/C∆ 

∆ 

	 my; ±lafjk úl,am ms<s;=re o ms<s.; yels h' 

	 ÷	 ñY% f,day kshe†h ;kql yhsâfrdlaf,da˙la wï,h fyda i,aµshq˙la wï,h ^wju 

m%udKhl& øjKh lr fm¯u 

	 ÷	 fmfrkhg Mg $ Zn $ úoHq;a ridhksl fY%a◊fha fldfnda,aÜj,g by< iq≥iq kï lrk 

,o f,dayhla tla ls¯u ^fyda fmfrkh úoHq;a-úÉf√okh& 

÷	 iEfok wjlafIamh fmrd" fida∞" úh<d .ekSu

	 	 fyda

÷	 kshe†h ;kql HCl ys $H
2
SO

4
  ys øjKh lr fm¯u

÷	 fmfrkh wls%h bf,lafg%dav fhdod úoHq;a-úÉf√okh ls¯u  	 ^,l=Kq 15hs&

	

	 (b)	 (i)	 [Na+] fiùu 

	 	 	 Na
2
SO

4 
ialkaOh = 1.42 g 

	 	 	 Na
2
SO

4 
ys ujq,sl ialkaOh = 142 g mol-1  
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Na
2
SO

4 
 ujq, m%udKh     =  

= 0.01 mol  

mol
1.42

142 

	 	 	 NaI
 
ialkaOh               = 1.50 g

			   NaI
 
fu!,sl ialkaOh = 150 g mol-1

	 	 	

	 	 	

NaI fu!, ixLHdj   =  

= 0.01 mol  

mol
1.50

150 

	 	 	 túg uqΩ Na+ ujq, m%udKh      = 0.01 mol + 2 × 0.01 mol  = 0.03 mol  

	 	 	

	 	 	

[Na+(aq)]   	           =  

= 0.012 mol dm-3

× 1  mol dm-3 
0.03

2.5 

	 	 ÷	 [I¯(aq)] fiùu 

	 	 	

	 	 	

[I¯(aq)]   	           =  

= 0.004 mol dm-3 

× 1  mol dm-3 
0.01

2.5 

	 	 ÷	 [SO
4

2¯(aq)] fiùu 

	 	 	

	 	 	

[SO
4

2¯(aq)]             =  

= 0.004 mol dm-3 

× 1  mol dm-3 
0.01

2.5 

 	 ^,l=Kq 4 Ÿ 3 } ,l=Kq 12hs&

 

(ii)	 m%;sls%hd ( Pb(NO
3
)
2
(s)        Pb2+(aq)    +     2 NO

3
-(aq)

		  PbSO
4
(s)            Pb2+(aq)    +     SO

4
2-(aq)

		  PbI
2
(s)              Pb2+(aq)      +     2 I-(aq)

	 K
sp

 (PbSO
4
) = 1.6 × 10-8   mol2 dm-6 neúka" 	

	 PbSO
4
 wjlafIam ùug wjYH wju Pb2+ idkaøKh .Kkh ls¯u 

 

	

[ Pb2+(aq)]                        =  

=     4 × 10-6   mol dm-3 

=      

K
sp

 (PbSO
4
)                    =  [ Pb2+(aq)] [SO

4
2-(aq)]  

K
sp

 (PbSO
4
)

[SO
4
2-(aq)] 

1.6 × 10-8   mol2 dm-6

4 × 10-3   mol dm-3 

÷	 PbI
2
 wjlafIam ùug wjYH wju Pb2+ idkaøKh .Kkh ls¯u 

	

[ Pb2+(aq)]                        =  

=     1 × 10-4    mol dm-3 

=      

K
sp 

[PbI
2
(s)]                    =  [Pb2+(aq)] [I¯(aq)]2 

K
sp

 [PbI
2
(s)]

[I¯(aq)]2 

1.6 × 10-9   mol3 dm-9

(4 × 10-3 )2 mol2 dm-6 

	 ∴ wju [Pb2+(aq)] wjYH PbSO
4 
,jKh m<uq j wjlafIam fõ'	 ^,l=Kq 15hs&
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(iii)	 by; (ii) iE≥Kq PbSO
4
 wjlafIamh ks¯CIKhg wjYH wju Pb(NO

3
)
2 
ialkaOh fiùu     

	 uqΩ ødjK m˙udj 2.5 dm3 neúka" 

	 tys wvx.= úh hq;= Pb2+ ujq, m%udKh 	 =	 4 × 10-6 × 2.5 mol 

		  =	 1 × 10-5  mol 

	 ∴ tl;= l< hq;= Pb(NO
3
)
2 
ujq, m%udKh 	 =	 1 × 10-5  mol 

	 Pb(NO
3
)
2 
j, ujq, ialkaOh 	 =	 331 g mol¯1 	   

	 túg tl;= l< hq;= wju Pb(NO
3
)
2 
ialkaOh 	 =	 1 × 10-5  × 331 g 

	 	 =	 3.31 × 10-3 g 

		  =	 3.31 mg 	 ^,l=Kq 15hs&

 (iv)	 kj Pb2+ idkaøKh"  

	

[Pb2+(aq)]                        =  

=     8  × 10-6  mol dm-3 

2 × 10-5   

2.5 
× 1  

	 fuúg o PbI
2
 wjlafIam ùug wjYH Pb2+(aq) idkaøKh fkdmj;sk neúka 

	 (1 × 10-4 mol dm-3) PbI
2
 wjlafIam fkdfõ'

	 ∴ túg wjlafIam jk PbSO
4
 wjlafIamfha ialkaOh fiùu' 

	 ødjKfha mj;sk  [SO
4

2-(aq)]  =  
0.004  

2 
mol dm-3 fõ' 

	 	 	 	 =    0.002  mol dm-3 

	 ∴ ødjKfha b;s˙ jk [SO
4
2-(aq)] = 0.002  mol dm-3 

	 túg iEfok PbSO
4
 ujq,      =  0.002  × 2.5  mol  

	 túg iEfok PbSO
4
 ialkaOh  =  0.002  × 2.5 × 303 g

		  =	 1.52 g    	 ^,l=Kq 15hs&

(v)	 ishÆ u whk wjlafIam ls¯ug wjYH Pb(NO
3
)
2 
fiùu

	 PbI
2
 wjlafIam ùug wjYH Pb(NO

3
)
2 
ujq, ixLHdj = 1 × 10-4   × 2.5 mol 

	 túg Pb(NO
3
)
2 
ialkaOh 	 = 	 2.5 × 10-4   ×   331g

		   = 	8.2754 × 10-2 g 

		  =	 82.75 mg 

	 PbSO
4   

iy PbI
2 
fol u wjlafIam ls¯ug wjYH wju Pb(NO

3
)
2 
ialkaOh 

	 	 = 	 (82.75 + 3.31) mg 

		  = 	 86.06 mg / 8.6 × 10-2 g 

	 	 	 	 ^,l=Kq 14hs& 

(vi)	 WIaK;ajh yd m˙udj fkdfjkia j mj;sk nj 	 ^,l=Kq 04hs& 

	 	 	 	 ^uqΩ ,l=Kq 150hs&




