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1.	 (a)	 (i)	 V		   							     

(ii)	 ehd;Kfp  	

(iii)	 Fe2+ / C2O4
2- / I- 

	 my;yJ

	 ngu]; $ iron (II) $xl;rNyw;W$ maill;L	

(iv)	 + 6 / VI	

(v)	 Ba2+ / Sr2+ my;yJ Ngupak; $ Jue;jpak;

(vi)	 Cl2O7  

(vii)	 cau;T

(viii)	mkpy ,ay;G 	 ^3 Ÿ 8 } 24 Gs;spfs;&

	 (b)	 (i)   	
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(ii) In N
2
O

4
	molecule each N atom carries a positive charge, so there is repulsion between them. 

There is no such repulsion between the C atoms in the oxalate ion. 	  ^3	Ÿ	3	}	09&
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	 II.	 tetrahedral		 ^03&
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(ii)	 N2O4 ,y; xt;nthU N mZtpYk; xU Neu; Vw;wk; cz;L. MfNt mtw;wpw;fpilapy; js;Sif 

cz;L. xl;rNyw; madpy; C mZf;fSf;fpilapy; ,t;thwhd js;Sif ,y;iy. 	
		  ^3 Ÿ 3 } 09 Gs;spfs &(c)	 (i)	 J	 - 	O / xl;rprd;

		  K 	- 	S / fe;jfk;	 ^3 Ÿ 2 } 06 Gs;spfs;&

(ii)	 Nfhz $ zzVZZtbtk; 	 ^03 Gs;spfs;&
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	 II.	 tetrahedral		 ^03&
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H2O2 + 2e 2OH

H2O2 + Ag2O O2 + 2Ag+H2O
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 			   ^VjhtJ 04 ,w;F 3 Ÿ 4 } 12 Gs;spfs;&

(d)	 (i)	 BaF2 < BaCl2< CaCl2< MgBr2 	 ^06 Gs;spfs;&

(ii)	 Al(OH)3<Ca(OH)2<Ba(OH)2<NaOH 	 ^06 Gs;spfs;&

				    ^nkhj;jg; Gs;spfs; 100&

2.	 (a)	 (i)	 H2O2									         ^04 Gs;spfs;&

		  (ii)	 2 H2O2     
∆

    2 H2O   +    O2   							       ^06 Gs;spfs;&

		  (iii)	 H2O2 +2 H+  +2 e¯   2 H2O	 						      ^06 Gs;spfs;&

				   H2O2 + 2 e¯  2 OH ¯							       ^06 Gs;spfs;&

		  (iv)	 I.	 H2O2 + Ag2O   O2 + 2 Ag + H2O		   my;yJ			 

					    H2O2 + 2 Ag+   O2 + 2 Ag + 2H+					    ^06 Gs;spfs;&

				   II.	 2 Cr3+ + 10 OH- + 3 H2O2  2 CrO + 8H2O		  	 ^06 Gs;spfs;&

(b)	 (i)	 I.	 fhuTNyhfq;fspd; jhf;Fjpwd; ,yj;jpud;fis mfw;wp Neuad;fis cUthf;Fk; 

Mw;wypy; jq;fpAs;sJ. Mdhy;> myrd;fspd; jhf;Fjpwd; ,yj;jpud;fis Vw;W kiw 

mad;fis cUthf;Fk; Mw;wypy; jq;fpA;ssJ. $l;lj;jpy; fPo; Nehf;fpr; nry;y 

mZ Miu mjpfupf;fpd;wJ. MfNt> fhuTNyhfq;fspy; $l;lj;jpy; fPo;Nehf;fpr; 

nry;y fw;wad;fis cUthf;Fk; Mw;wy; mjpfupf;fpd;wJ. Mdhy;> myrd;fspy; 

$l;lj;jpy; fPo;Nehf;fpr; nry;y md;dad;fis cUthf;Fk; Mw;wy; Fiwfpd;wJ.

				    ^06 Gs;spfs;&

		  II.	 C ,y; tYtsT Xl;L ,yj;jpudpiy mikg;G ns2np2 tifiar; Nru;e;jJ. Mdhy;> 

zzNZZ ,y;  ns2np3 tifiar; Nru;e;jJ. MfNt C ,w;F NkYk; ,yj;jpuid Vw;Fk; 

Mw;wy; cz;L. Mdhy;>  zNZZ ,y; ntspapYs;s p Xgpw;wy;fs; miuepuk;gy; epiyapy; 

cs;sJ. cWjpahdJ. MfNt mjw;F NkYk; ,yj;jpuid Vw;Fk; Mw;wy; FiwT. 

vdNt rf;jp toq;fg;ly; Ntz;Lk;. 		
 	 ^06 Gs;spfs;&

		  III.	 ePu;f;fiurypy; LiH %ytpay;GilaJ. Vnddpy; mJ OH¯ mad;fis gpd;tUkhW 

cUthf;fpd;wJ.  

			   Li   H Li+   +  OH¯  +   H2+ H   O    H 	

			   ePu;f;fiurypy; H2S mkpytpay;GilaJ. Vnddpy; mJ H3O
+ mad;fis gpd;tUkhW 

cUthf;fpd;wJ.  

	

			 

H 
H 

H HS¯ + H3O
+ 

S 

δ+ 

δ+ 

δ+ 

δ+ 

δ- 

δ- 

O 
H

	 ^06 Gs;spfs;&

		  IV.	 Na ck;  V ck; cNyhfq;fs;. V,dJ mZ$ cNyhf Miu Na ,Yk; Fiwth-

dJ. cNyhfg; gpizg;ig cUthf;Fk; NghJ zzNaZZ ,y;zzsZZ ,yj;jpud;fs; khj;jpuk; 
Xuplg;ghlw;wd. Mdhy; V ,y;zzsZZ ,yj;jpud;fSk; zzdZZ ,yj;jpud;fSk; Xuplg;ghlw;wd. 

MfNt V ,y; cNyhfg; gpizg;G typik Na ,Yk; kpf cau;T. MfNt V ,d; 
cUFepiy Na rhu;ghf kpf cau;T.			 
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  	 ^06 Gs;spfs;&

	 (ii)	 I.	 (A)	 kQ;rs; 	 (B)	 gr;ir 	 (C)	 fWg;G

		  II.	 (D)	Cjh	 (E)	 epwkw;wJ 	 (F)	 gr;ir  	 ^12Gs;spfs;&

		  III.	 A	 -	As2S3 

			   B	-	Ni2+ my;yJ [Ni(H2O)6]
2+

			   C	 -	NiS

			   D	 -	 I2 

	 		  F	 -	Fe2+ my;yJ [Fe(H2O)6]
2+  				    ^10 Gs;spfs;&

(c)	 P4O10  +  6 H2O    4 H3PO4

	 SiCl4  +  3H2O   H2SiO3 + 4 HCl 

	 SbCl3 +  H2O     SbOCl + 2 HCl 

	 AlN   +  3H2O    Al(OH)3 + NH3                                             ^5 Ÿ 4  - 20 Gs;spfs;&

		   			                                     ^100 nkhj;jg; Gs;spfs;&

3.	 (a)	 (i)	 ∆GØ  = ∑ GØ ^tpisTfs;& – ∑ GØ ^jhf;fpfs;&

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

         = 28 kJ mol-1

		

									                                             ^4 Ÿ 3  - 12 Gs;spfs;&

(ii)	 ∆SØ   =		  ∑SØ ^tpisTfs;& –  ∑ SØ ^jhf;fpfs;&

=  	 (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  - 12 Gs;spfs;&

(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  - 12 Gs;spfs;&

(iv)	 ∆GØ > 0 Mdjhy;> jhf;fk; jug;gl;l jpirapy; RahjPdkhf eilngWtjpy;iy. jhf;fk RahjP-

dkhf epfo;tjw;F ∆GØ < 0  Mf ,Uf;f Ntz;Lk;.

	

∆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  - 12 Gs;spfs;&

(v)	 G2
Ø	 =   (-137 - 229) kJ mol-1

	 =	 -366  kJ mol-1

G1
Ø	 =   -394  kJ mol-1

		
		
		  ^4 Gs;spfs;&
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(vi)	 njhFjp ,af;f rkepiyapy; cs;sNghJ ∆Gr  =   0

	 0   =   ∆GØ + 2.303 RT log K 	
	 ∆GØ = -2.303 RT log K 	 ^08 Gs;spfs;&

	 (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	 ^10 Gs;spfs;&

(viii)	Mk; 

	 ∆GØ = -2.303 RT log K apd; gb 

	 ∆GØ  < 0 ,w;fhf log K > 0 Mf ,Uj;jy; Ntz;Lk;. 

	 K > 1 Mf ,Uj;jy; Ntz;Lk;. 	 ^10 Gs;spfs;&

(ix)	 mikg;G x ,y; njhFjp ,af;f rkepiyapy; cs;sJ. 

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

	

- 5 -

2016.06.17 - 04th proof

 (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  ^10&

(viii) Yes. 	

	 According	to	∆GØ = -2.303 RT log K 	

 log K > 0 for ∆GØ  < 0.	

 ∴  K > 1. 	 ^10&

(ix) At the composition x the system is in dynamic equilibrium. 

 CO
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0
2

 [CO(g)] = (H
2
O(g)]. As equal amounts of CO

2
	and H

2 
are mixed and the stoichiometry of the 

reaction is 1	(	1, 

	 [CO
2
(g)] = [H

2
(g)]'	
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	 = ( 1.25 × 10-5)1/2 

 = 3.5 × 10-3	 ^20&

	 	 	 	 ^Total makrs 100&

	 [CO(g)] = (H2O(g)] rk msTfs; CO2 " H2 fyf;fg;gLtjdhYk; jhf;f gPrkhdk; 1 ( 1 MfTk; 

[CO2(g)] = [H2(g)] cs;sjhy;
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2016.06.17 - 04th proof

 (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  ^10&

(viii) Yes. 	

	 According	to	∆GØ = -2.303 RT log K 	

 log K > 0 for ∆GØ  < 0.	

 ∴  K > 1. 	 ^10&
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	 = ( 1.25 × 10-5)1/2 

 = 3.5 × 10-3	 ^20&

	 	 	 	 ^Total makrs 100&

	 = ( 1.25 × 10-5)1/2 
	 = 3.5 × 10-3	 ^20 Gs;spfs;&

			                                                                    ^nkhj;jk; 100 Gs;spfs;&

4. (a)	 

A CB

D FE

G IH

CH3

CH3

CH3CH2
C

NH2 

CH2

CH3

CH3CH2 C

CH CH2

CH3

CH3 CH 

CCH3

CH3

CH3CH

H

NH2 

C

CH3

CH3
CH3CH

CCH3

CH3

CH3CH

H

OH 

CH3

CH3CH3CH2

OH

C

C

CH3

CH3

CH3

HC

H

NH2 

C

CH3

CH3

CH3

HC

H

OH

             								        ^4 Ÿ 9  - 36 Gs;spfs;&
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(b)	 (i)	 H	 -	 Zn(Hg) / nrwpe;j HCl 

		  I	 -	 LiAlH4 my;yJ NaBH4 

		  J	 -	 LiAlH4 

		  K 	 -	 CH3CH2MgBr 

		  L 	 -	 Cl2 / gutyhd xsp my;yJ Cl2 /  gutyhd #upa xsp Cl2 / uv 

		  M	 -	 Cl2 / AlCl3 my;yJ Cl2 / ZnCl2 my;yJ Cl2 / FeCl3 my;yJ Cl2 / Fe 
	  				    ^4 Ÿ 6  - 24 Gs;spfs;&

(c)	 (i)	

CH2

CH3

Br

CH3C

O O 

(B)(A)

CH

CH3

H 

Br

CH3C

	 (ii)	 O O 

CH2

CH3

(+)
CH3C CH

CH3

H 

(+)
CH3C

(Y)(X)

	 (iii)	Y my;yJ mjd; mikg;G  

	 (iv)	B 	 ^5 Ÿ 6  - 30 Gs;spfs;&

	 (iv) 	

	            

C CH3

H 

CH3

C H
δ+ δ-

Br

:+C C CH3(+) 

H H 

CH3

Br-

C C CH3

H CH3 

Br H 	

			   ^10 Gs;spfs;&

		                                                                        ^nkhj;jk; 100 Gs;spfs;&
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gFjp B - fl;Liu

05.	 (a)	 (i)	 thA A ,w;F 
			 

			 

 vd;gijg; gpuNahfpf;f.
P1

T1 500 K 
300 K

P       = 3.6 × 105 Pa ×

= 6 × 105 Pa

P2

T2

=

		  		  			   ^06 Gs;spfs;&

(ii)	 A(g)                                 B(g)   +    C(g)  I
6 × 105 Pa - P1 	 P1  –  2P2         P1

2B(g)                               P(g)   +    Q(g)  II
P1  –  2P2         	  P2                    P2

	  	

	 jhf;fk II If; fUJk;NghJ 

	

Kp
Pp   ×  PQ=

B
2P

0.25
(P1   – 2 P2)

2= 2
2

P

0.5
P1   – 2 P2

= 2P

0.5 P1 – P2 =   P2

P1 =  4P2

	 PT =  PA   +   PB   +  PC  +  PP   +   PQ

	 1 × 106 Pa =  (6 × 105 Pa – P1) + (P1 – 2P2) + P1 + 2P2 

	 4 × 105 Pa = P1 

	

P2
1
4 × 4 × 105 Pa   =   1 × 105 Pa=

PC 4 × 105 Pa   

PA 2 × 105 Pa   = PB 2 × 105 Pa   =
PP PQ = 1 × 105 Pa   ==

	 ^20 Gs;spfs;&

(iii)	 P ,w;F 

	

- 8 -

2016.06.17 - 04th proof

Part B - Essay 

05. (a)	 (i)	 Applying 	

	 	 	

for gas A
P

1

T
1

500 K 
300 K

P
       

=
 
3.6 × 105 Pa ×

=
 
6 × 105 Pa

P
2

T
2

=

	 	 	 	    ^06&

(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

	 	 

	 Considering reaction	II"	

	

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   ==

	 	 	^20&

(iii) Applying	
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

	for P 	

 

P
P = 1  ×  105  Pa  ×  

400 K 
500 K 

 

= 8 × 104 Pa    ^06&	

(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

	

       ^12&

	

  vd;gijg; gpuNahfpf;f
  

	

PP = 1  ×  105  Pa  ×  400 K 
500 K 

 

= 8 × 104 Pa 	 ^06 Gs;spfs;&

(iv)	 PA  = 2  ×  105 ×  4 
5 

 Pa = 1.6  ×  105 Pa

PB = 1.6 × 105 Pa

PC  = 4  ×  105 Pa ×  4 
5 

 = 3.2  ×  105 Pa

	

					     ^12 Gs;spfs;&
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 (v)
	

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

1.6 × 105	           1.6 × 105	                     3.2 × 105
Muk;g mKf;fk;$ Pa 	

	 rkepiy mKf;fk; $ Pa    1.6 × 105 + P3           (1.6 × 105 - P3 )          (3.2 × 105 - P3)

	 PT     =  PA   +   PB   +  PC  +  PP   +   PQ

	 7.4 × 105 Pa = (1.6 × 105 + P3 ) + (1.6 × 105 - P3 ) + (3.2 × 105 - P3 ) + 0.8 × 105 × 2

	 7.4 × 105  = 8 × 105 - P3  

	 P3 = 0.6 × 105 Pa 

	 PA = 2.2 × 105 Pa 	 PB 1.0 × 105 Pa   = 	 PC 2.6 × 105 Pa   =
					     ^20 Gs;spfs;& 

(vi)	 Kp  =
PB   ×  PC

PA 

= 1.0 × 105 Pa × 2.6 × 105 Pa  
2.2 × 105 Pa

= 1.2 × 105 Pa

	

					   

					     ^20 Gs;spfs;& 

(vii)	 Kp(127 °C) < Kp(227 °C)

	 ntg;gepiyiaf; Fiwj;jy; gpd;Kfj; jhf;fj;ij Mjupf;Fk;. mjhtJ> gpd;Kfj; jhf;fk; Gw 

ntg;gj; jhf;fk;> Kd;Kfj; jhf;fk;> mfntg;gj; jhf;fk;> MfNt ∆H Neu;g; ngWkhd; 
	 (∆H > o) 			  ^05 Gs;spfs;& 

(b)	 (i)	 kpd; gFg;gpd; NghJ xU kpd;thapy; ,wf;fg;gLk; xU gjhu;j;j msT $ jpzpT kpd;          

Rw;wpD}L ghAk; kpd; fzpaj;jpw;F Neu; tpfpj rkk;. 	
Fwpj;j msT kpd; fzpaj;jpdhy; ,wf;fg;gLk; xU %yfj;jpd; jpzpT mjd; rktYj; 

jpzptpw;F Neu; tpfpj rkk;. rktYj;jpzpT } %yfj;jpd;   $ ,wf;fg;gLk; madpd; 

                                   mZj;jpzpT           Vw;wk;.	    
	 ^10 Gs;spfs;&

(ii)	 kpd;dpurhadf; fyk; kpd;gFg;Gf; fyk; 

1' ,urhadr; rf;jpia kpd; rf;jpahf 	
khw;Wfpd;wJ. 

kpd;rf;jpia ,urhadr; rf;jpahf khw;Wfpd;wJ.

2' rlg;nghUspypy; Vw;gLk; khw;wj;jpdhy; 
kpd; cw;gj;jp nra;ag;gLfpd;wJ.

kpd;dpdhy; rlg;nghUspy; khw;wk; 

Vw;gLj;jg;gLfpd;wJ.

3' RahjPdkhf epfOk; nrad;Kiw RahjPdkw;w nrad;Kiw
		
		  ^06 Gs;spfs;&

(iii)	 I.	 mNdhl;Lj; jhf;fk;       2Cl-(aq)   Cl2(g) +   2e  

		  fNjhl;Lj;; jhf;fk;       2H+(aq) + 2 e  H2(g) 
		                                         
		  epfu jhf;fk;            2Cl-(aq) + 2H+(aq)  H2(g) + Cl2(g)	

		  ^15 Gs;spfs;&
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	 II.	
+ - 

C/ Pt kpd; tha;fs;

0.5 mol dm-3 HCl(aq)

			   ^08 Gs;spfs;&

	 III.	 (+) Neu;Kidtpy; ,sk; gr;ir epw thA $ %r;irj; jpzw itf;Fk; (Cl2) thA 		
	 ntsptplg;gLk;.		

		  (-) kiwKidtpy; epwkw;w (H2) thA ntsptplg;gLk;.     	 ^04 Gs;spfs;&

(iv)	 Q =  10 A  ×  3600 s 

	    =  36 000 C   

	 ∴ ,yj;jpud;fspd; msT = 36 000 C/ 96 500 C mol-1 = 0.35 mol 

	 Muk;g pH    =   - log[H+(aq)] = -log [0.50] 

		                  =  0.35 	

	 H+ msT ( ,yj;jpud; msT =  1  :   1

	 vQ;rpAs;s H+ msT = (0.50 - 0.35) mol = 0.15 mol 

	 ∴ fiurypd; ,Wjp pH	  =	 - log [0.15]

		  =	 0.82

	 ∴ pH tpj;jpahrk; 	 =	 0.82 - 0.35

		  =	 0.47

	 vLNfhs;fs;   ^1&  fdtsT khwhJs;sJ. 
	                ^2&  ntg;gepiy khw;wkilahJs;sJ. 	 ^18 Gs;spfs;&

(v)	 jputk;   thA (H2, Cl2) khw;wj;jpdhy; ve;jpug;gp mjpfupf;fpd;wJ. 	 ^02 Gs;spfs;&

(vi)	 vQ;rpAs;s HCl msT 0.15 mol 

	 NaOH cld; jhf;fKw;w gpd;G 			 

                              HCl       +        NaOH             NaCl      +        H2O 

	 gjhu;j;j msT $ mol           0.15                  0.4 	               -

	 vQ;rpAs;s msT $ mol 	        -                     0.25 	                           0.15

	 ∴ fiurypy; OH-, Cl-, H+ ,wf;fg;glyhk;. MfNt 

	   mNdhl;by; epfof; $ba jhf;fk;

	    4 OH-(aq)  O2(g) + 2H2O(l) + 4e 

	      2Cl-(aq)   Cl2(g) + 2e

	 fNjhl;by; ( 2H+(aq) + 2e   H2(g)	 ^12 Gs;spfs;&
		                                                                       ^nkhj;kjk; 150  Gs;spfs;&
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06. 	(a)	 (i)    FeCl3    ,w;Fk; KI3  ,w;Fk; ,ilapyhd jhf;fj;jpd; gPrkhdk; 2 ( 1  04

			   R/ = 2 R  04 					     				    ^08 Gs;spfs;&

(ii)	 ∴ NkYs;s (i) ,y; R/  If; fhz;gjw;F  

			   R/ = 2 R = 2 × 0.08 mol dm-3 s-1 = 0.16 mol dm-3 s-1  04 			   ^04 Gs;spfs;&

(iii) 	jhf;fj;jpd; jhf;f tPjr; rkd;ghL

			   R = k [FeCl3(aq)]x  [KI3(aq)]y  04

			   Ú FeCl3(aq) rhu;ghf tupiriaj; Jzpjy; 

			   gupNrhjid (1)  ,ypUe;J ( 0.08 mol dm-3s-1  = k [0.01 mol dm-3]x [0.02 mol dm-3]y ----- (1) 	

													            04

			   gupNrhjid (2) ,ypUe;J ( 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) rhu;ghf jhf;f tupiriaj; Jzpjy;;. 

			   gupNrhjid (1)  ,ypUe;J ( 0.08 mol dm-3s-1 = k [0.01 mol dm-3]x [0.02 mol dm-3]y ----- (1) 
			   gupNrhjid (3)  ,ypUe;J.  ( 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

				    ∴   jhf;fj;jpd; nkhj;jj; jhf;f tupir = x + y = 1 + 1 = 2  04 			  28 Gs;spfs;&

(iv)  	(1) ,y; gpujpapLk; NghJ  

	      		  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 	 ^08 Gs;spfs;&

(v)  	 ÷	 KI3 ,d; khwh msit msg;gjw;F jhf;ff; fyitf;F khwh msTk; Na2S2O3 ck; 

khg;nghUSk; cila fiuriyr; Nru;j;jy;  02

	 ÷	 KI fiuriy Na2S2O3 fiurYf;F Nru;j;Jk; 01

		  FeCl3 I khg;nghUs; fiurYlDk; fye;J ,U jhf;ff; fyitfis ntt;Ntwhf 

jahupj;jy;. 01

	 ÷	 ,U fyitfisAk; fye;J ePyepwk; Njhd;w vLf;Fk; Neuj;ij msj;jy;.   02   

													                  ^06 Gs;spfs;&	
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(b)	 (i)  	 R = k [S2]
x [B]y  	 ^04 Gs;spfs;&

	 (ii) 	 ,uz;lhk; gb II 	 ^04 Gs;spfs;& 

(iii)  	R α [S]2[B]

	 NkYk; Kc = 
[S]2

[S2]
 ⇒  [S]2   =  Kc

  ×  [S2]

	 ∴ R α [S2][B]

	 ∴ S2
 rhu;ghfj; jhf;f tupir = 1'  	 ^04 Gs;spfs;&

(iv)  	 

      

mOj;j rf;jp

jhf;f Ms;$W

S2 + B

TS1 

P  

TS2 

Ea1 

Ea2 Ea3 

2S 

Ea4 

	 ^09 Gs;spfs;&

 	 (c)	 (i)   	HA(aq) + H2O(l)   H3O
+(aq) + A¯(aq) 

 

			 

Kc =
[H3O

+(aq)] [A¯(aq)]

[HA(aq)][H2O(l)]

			 

		   

Kc ×  [H2O(l)]   =} [H3O
+(aq)] [A¯(aq)]

[HA(aq)]

			   [H2O(l)] khwh ntg;gepiyapy; khwpyp Mdjhy;. 

			 

(1)
Ka =

[H3O
+(aq)] [A¯(aq)] 

[HA(aq)]
			   ^10 Gs;spfs;&

		  (ii) 	 A¯(aq) + H2O(l)  HA(aq) + OH¯(aq)

			 

(2)
Kb =

[HA(aq)] [OH¯(aq)] 

[A¯(aq)]
			   ^05 Gs;spfs;&

		  (iii)	 2 H2O(l)  H3O
+(aq) + OH¯(aq)

			   Kw            = [H3O
+(aq)][OH¯(aq)] 

			   (1) × (2)   =  Ka × Kb = [H3O
+(aq)][OH¯(aq)]

			   Ka × Kb    =   Kw							       		  ^10 Gs;spfs;&
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		  (iv)	 CH3COONa(aq)   +    HCl(aq)    →    CH3COOH(aq) +   NaCl(aq)

			   A Gs;spf;F cupa pH If; fhzy;

			   VHCl = 0 MfTs;s NghJ	

			   CH3COONa(aq)   →    CH3COO¯(aq)  +    Na+(aq)

			   CH3COO¯(aq)   +   H2O(l)   CH3COOH(aq)   +     OH¯(aq) 

			   [CH3COOH(aq)] = [OH¯(aq)] '

			   CH3COO¯ ,d; ePu;g;gFg;G msT kpfTk; rpwpajhifahy; 

			 
Kb =              =  

Kw

Ka   

[OH¯(aq)]2

[CH3COO¯(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 	 = 	 - log10
  [OH¯(aq)]

pOH 	 =	 5

pH + pOH 	 =	 14

pH 	 =	 14 - 5 

pH 	 =	 9	 ^10 Gs;spfs;&

			   B Gs;spf;F cupa  pH If; fhzy;

			   CH3COONa(aq) + HCl(aq)  CH3COOH(aq) + NaCl(aq)

			   VHCl = 12.50 cm3 MfTs;sNghJ miuthrp rktYg;Gs;sp ngw;wg;gl;lJ. 

			   [CH3COONa(aq)] = [CH3COOH(aq)]

			   rpwpajhf cs;s CH3COOH ,d; madhf;fj;ijg; Gwf;fzpf;Fk; NghJ   

[H3O
+(aq)] 	 = Ka

	 = 1.8 × 10-5 mol dm-3

pH 	 = -log10 [1.8 × 10-5]

pH 	 = 4.74   	 ^10 Gs;spfs;&

			   C Gs;spf;F cupa pH If; fhzy;

			   VHCl = 25.00 cm3 MfTs;sNghJ

			   [CH3COOH(aq)]  Clfj;jpy;  =
0.18

1000    

25

50    
× × 1000 mol dm-3

       = 	 0.09   mol dm-3

CH3COOH(aq) + H2O(l)   H3O
+(aq) + CH3COO¯(aq)

CH3COOH nkd;dkpykhifahy; mjd; $l;lg;gpupif msT Gwf;fzpf;fj;jf;fJ. 
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Ka = 
[H3O

+(aq)]2

[CH3COOH(aq)] 
  [H3O

+(aq)]  =
    

√Ka × 0.09 mol dm-3

=
    

√1.8 × 10-5 × 9 × 10-2 mol dm-3 

=   1.27 × 10-3  mol dm-3

 	

pH   =  - log10 (1.27 × 10-3)

pH   =  2.89 my;yJ  pH = 2.9 	 ^10 Gs;spfs;&

			   D Gs;spf;F cupa pH If; fhzy;

			   VHCl  = 50.00 cm3 MFk;NghJ

			   Clfj;jpYs;s  [HCl(aq)]        =
0.18

1000    

50

75
× × 1000 mol dm-3

			 

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

			   HCl toq;Fk; [H+] nrwpTld; xg;gpLk;NghJ CH3COOH toq;Fk; [H+] nrwpT Guf;fzpf;fj;jf;fJ.

pH   = - log10 (1.2 × 10-1)

pH   = 0.92 	 ^10 Gs;spfs;&

		  (v)	 Q < P < R < S 

tiugpy; Gs;sp B fiury; Q If; Fwpf;Fk;.

,f;fiury; jhq;fw; fiuryhdjhy; rpwpjsT HCl Ir; Nru;f;Fk;NghJ pH ,y; Vw;gLk; khw;wk; 
rpwpjsthFk;. 

fiury; R tiugpy; Gs;sp C If; Fwpf;Fk;. ,J rk %yu; CH3COOH IAk; HCl IAk; 

cila fyit. tiugpy; fhl;bathW Gs;sp C apy; rpwpjsT VHCl khw;wj;jpd; NghJ pH ,y; 

mjpfsT khw;wk; Vw;gLk;.			   				    ^10 Gs;spfs;&

			                                                                   ^nkhj;jk; 150 Gs;spfs;&

07.	 (a)	 (i)     I.	 fUehl;lg; gpujPaPl;Lj; jhf;fk; (SN)	 ^04 Gs;spfs;&

II.	 gPNdhypy; xl;rprdpy; cs;s jdpr;Nrhb ,yj;jpud;fs; tisaj;jpDs; Xuplg;ghlw;wjhf;fg;gLk;. 

MfNt C-O gpizg;G ,ul;ilg; gpizg;G ,ay;igf; fhl;Lk;. MfNt ,g;gpizg;G 

ePsk; rpwpajhf> typik milAk;. ,g;gpizg;ig cilj;jy; fbdk;. MfNt gPNdhy; 

fUehl;lg; gpujpaPl;Lj jhf;fq;fSf;F cl;glhJ. 

	

:

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

:- 

:- 

:- 

O

	 ^15 Gs;spfs;&

(ii)	 %y typik 

	 CH3CH2NHCH2CH3   >   CH3CH2NH2     >   NH3     >   C6H5NH2

	                (1)	 (2)	 (3)	 (4)	 ^06 Gs;spfs;&
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	 CH3CH2NHCH2CH3 ,y; ,uz;L CH3CH2 - $l;lq;fSk; ,yj;jpud;fisj; js;Sk;. CH3CH2NH2 

,y; xU CH3CH2  -  $l;lk; kl;LNk ,yj;jpud;fisj; js;Sk;.CH3CH2NHCH2CH3 MdJ ''N'' 

,y; fhzg;gLk;. jdpr;Nrhb ,yj;jpud;fis CH3CH2NH2 ,Yk; ghu;f;f $Ljyhf toq;Fk;. 

MfNt> (1) $Ljyhd %y typik cilaJ. 

	 NH3  ,y; mw;ify; $l;lq;fs; ,y;yhjgbahy;> %y typik (3) ,w;F (2) ,Yk; FiwT. (4) ,y; 

''N'' mZtpy; cs;s jdpr;Nrhb ,yj;jpud;fs; tisaj;jpDs; Xuplgghlw;w jhf;fg;gLtjpdhy; 

GNuhj;jDld; ,izg;gjw;F FiwthfNt toq;fg;gLk;. MfNt> (4) ,opthd %yj;jd;ik 

cilaJ.  		  ^15 Gs;spfs;&

	
              (b)	      	

C   H  O 

O 

NaOH 

CH3CH2CHO        07   

Zn / Hg 
nrwpe;j HCl        

PBr3       04   

Al2O3/∆ my;yJ nrwpe;j  

H2SO4 $∆     04   

C   CH   C  HO 
H

OH O

CH3

C   CH   CH3O 

H

OH

CH3

C  CH   CH3O 

H

Br 

CH3

C  CH   CH3O 

H

MgBr 

CH3

cyu; 

<ju;

(2) H3O
+

05

05

05
04

07

05

05

C   C  CH  CH3O O 

H 

CH3

(1)
C  HO 

O

C    C   CH  CH3O 
O H

OH H

CH3

 

    					     ^55 Gs;spfs;&
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	 (c)  

H   C ≡ C  H CH3  C  N  CH2    CH3

O H 

05

CH3  C  H

O

03

CH3  C  NH2

O

03

CH3  C  OH

O O

03

H+ / KMnO4 

03   

Hg2+ / Ijhd H2SO4  03   

CH3CH2NH2  03   
(1) LiAlH4

(2) H2O  

03   

CH3C  Cl  03   
PCl5  03   

NH 3
 03

  

∆ 

					   

					     ^35 Gs;spfs;&

	 (d) 	 CH3ONa
CH3CH2CH   CH3

Br

CH3CH2CH   O  CH3

CH3

05(1)	

CH3CH2CH =  CH2 05(2)	

05(3)	

CH3 CH3

=C C

H H 

05(4)	

CH3
H

=C C

H CH3 
					     ^20 Gs;spfs;&

			                                                                     ^nkhj;jk 150 Gs;spfs;&
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gFjp C - fl;Liu

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+

 						      (4 × 10 = 40 Gs;spfs;)

		  (ii)	 4S + 6NaOH  2Na2S + Na2S2O3 + 3H2O					     (5 Gs;spfs;)

		  (iii)	 3H2S + 8H+ + Cr2O7
2−  2Cr3+ + 3S + 7H2O					     (5 Gs;spfs;)

													             (50 Gs;spfs;)

	 (b)	 (i)	 Q  =   KMnO4									         (9 Gs;spfs;)

		  (ii)	 2KMnO4   K2MnO4 + MnO2  + O2	  					     (5 Gs;spfs;)

		  (iii)	 3MnO4
2−+ 2H2O   2MnO4

− + MnO2 + 4OH− 				    (5 Gs;spfs;)

			   gr;ir epwf; fiury; Cjh epwkhf khWk;. } 				  
(4 Gs;spfs;)

			   fgpy epw tPo;gbT cUthFk;.

		  (iv)	 MnO2 + 2NaBr + 2H2SO4    MnSO4+ Br2 + Na2SO4 + 2H2O			   (5 Gs;spfs;)

			    xU fgpy epwf; fiury; ngwg;gLk; my;yJ xU thA Njhd;Wk;			   (2 Gs;spfs;)

	 (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					     (4 × 6 = 24 Gs;spfs;)
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		  (ii)	 BaSO4 = = 0.0025 mol       =     2.5 ×10-3 mol
0.5825 g

233 g mol-1

				    (4 Gs;spfs;)

		  	 x + y = 2.5 × 10−3 × 2	 mol							       (2 Gs;spfs;)

			   x + y = 5.0 × 10−3	 mol	 ----------------- (1)				    (2 Gs;spfs;)

		  (iii)	 Muk;g msT H2O2   =
0.2
1000

×50 = 0.01mol = 0.01 mol				    (3 Gs;spfs;)

			   Fe2+  cld; jhf;fKw;w H2O2  msT =  x + y
2

⎛

⎝
⎜

⎞

⎠
⎟

SO3
2−

 					     (2 Gs;spfs;)
			 

			   SO3
2-   cld; jhf;fKw;w H2O2  msT =  x						     (2 Gs;spfs;)

			 

100 cm3  T apy; cs;s vQ;rpAs;s H2O2 msT =  0.01− x+ y
2 + x⎛

⎝
⎜

⎞
⎠
⎟ mol

0.01− 3x+ y
2 + x⎛

⎝
⎜

⎞
⎠
⎟ mol

 mol

						           		         =   

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		  (4 Gs;spfs;)

		

	 (iv) 	 50 cm3 fiurypw;F>

		  jhf;fKw;w S2O3
2− = 2× hI2msT = 2 × I2  msT		   				    (2 Gs;spfs;)

		  = 2(Fe3+ ,dhy; ntspNaw;wg;gl;l + vQ;rpAs;s H2O2 ,dhy; ntspNaw;wg;gl;l 
				    I2  msT				   I2  msT )			   (5 Gs;spfs;)

	  	 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

	          ^1& ,ypUe;J 

8×10−3 = 0.01− x
x = 2×10−3 mol

........y = 3×10−3 molmol							       (10 Gs;spfs;)

	

	 (v)  	 FeSO3  nrwpT =
2×10−3

50
×1000 = 0.04 mol dm−3=
2×10−3

50
×1000 = 0.04  mol dm−3			   (5 Gs;spfs;)

		  FeSO4  nrwpT =
3×10−3

50
×1000  mol dm−3 = 0.06mol dm−3			   (5 Gs;spfs;)

										                    (nkhj;jk 150 Gs;spfs;)
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9.	 (a)	 (i)	 A =	  HCl, H2SO4, HNO3 my;yJ mtw;wpd; ngau;fs; my;yJ NtW nghUj;jkhd

				    mkpyq;fs;

			   B =	  VjhtJ fhgNdw;W my;yJ ,U fhgNdw;wpd; ngau; my;yJ #j;jpuk;	 (2 × 2 = 04 Gs;spfs;)

		  (ii)	 Nrhbak; FNshiul;L $ fwpAg;G $ NaCl 

			   mNkhdpahf; fiury; $ mNkhdpak; Ijnuhf;irl;L NACl / NH3 / NH4OH 		  (2 × 2 = 04 Gs;spfs;)

		  (iii)	  Nrhy;Nt Kiwapy; Rz;zhk;Gf; fy; ntg;gg; gpupiff;F cl;gLj;jg;gl;lJ. $ ntg;gNkw;wg;gl;lJ.		
mkpyq;fs; cgNahfpg;gjpy;iy.							       (2 × 2 = 04 Gs;spfs;)

		  (iv)	  Nrhbak; ,UfhgNdw;W $ Nrhbak; Ijurd;fhgNdw;W $  NaHCO3			  (03 Gs;spfs;)

		  (v)	 NH3 +H3O NH4
+ +OH−

OH_ +CO2 HCO3
−

Na+ +HCO3
− NaHCo3

NH3 +H3O NH4
+ +OH−

OH_ +CO2 HCO3
−

Na+ +HCO3
− NaHCo3

+

-

O3													             (4 × 3 = 12 Gs;spfs;)

		  (vi)	 I.	  fiury; rpwpa Edpfshfg; gpupf;fg;gl;lJ.
				    MfNt fiurypd; Nkw;gug;G mjpfupf;fpd;wJ.

				    ,J fhgdPnuhl;irl;L tbit cwpQ;Rk; tpisjpwidf; $l;Lfpd;wJ.	 	 (2 × 3 = 06 Gs;spfs;)

		  	 II.	  thAtpdhy; epuk;gyhf;f;ggl;l fiury; xU Gjpa thA Kfj;ijr; re;jpf;fpd;wJ.

				    ,jdhy; CO
2  
thA fiuAk; tpidj;jpwd; mjpfupf;fg;gLfpd;wJ		  (2 × 2 = 04 Gs;spfs;)

		  	 III.	cs;s jhf;fq;fs; ^1&" ^2& Mfpad Gwntg;gj;jpw;Fupad.

				    jho;ntg;gepiyapy; mtw;wpd; rktYg;Gs;spfs; tyJgf;fk; efUk;.

				    MfNt mj;jhf;fq;fspd; tpisT mjpfupf;Fk;.

				    jho; ntg;gepiyapy; NaHCO3 fiujpwd; Fiwthdjhy; mJ gspq;fhFk;. 

				    ,yFtpy; NtwhFk;.								        (2 × 4 = 08 Gs;spfs;)

		  (vii)	 2NaHCO3

NaHCO3 +Na2CO3 +H2O+CO2

2NaHCO3

NaHCO3 +Na2CO3 +H2O+CO2 						     04 Gs;spfs;)

		  (viii)	 fOtw; Nrhlhthf $ td;dPiu nkd;dPuhf;f $ rtu;f;fh cw;gj;jp jahupg;G $ fz;zhb cw;gj;jp $ Jg;-
Guthf;fpfs; $ fhfpj cw;gj;jp

			   fly; ePupypUe;J NaOH jahupf;fg;gLk;NghJ Ca2+ / Mg2+  mad;fis mfw;wy; gad;gLj;jg;gLfpd;wJ.

			   											           (VjhtJ ,uz;L)

														              (2 × 2 = 04 Gs;spfs;)

		  (ix)	
M Na2CO3( )

M CaCO3( )+ 2M NaCl( )
×100

		  	
106

100+ 2×58.5( )
×100

48.85%%			   = 

106
100+ 2×58.5( )

×100

48.85%%									         (2 × 3 = 06 Gs;spfs;)
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		  (x)	 ,J njhlq;F nghUs; Njtiahd tpisnghUshf khw;wkilAk; gpd;dj;ijf; Fwpj;Jf; fhl;Lk; xU 

fhl;bahFk;. ,J kiwKfkhf Njitaw;w tpisnghUl;fs; #oYf;F Nru;f;fg;gLk; msitf; Fwpj;Jf; 

fhl;Lfpd;wJ.

			   ,J xU ifj;njhopy; ew;gadspf;Fk; khw;W topKiwfisf; fz;lwpa Cf;fkspf;fpd;wJ. 

														              (VjhtJ ,uz;Lf;F)

														              (2 × 2 = 04 Gs;spfs;)

		  (x)	
,dq;fs; khrYj;jp tpUk;gj;jfhj tpisT

jpz;kk;
CaCl2

ePiu td;ikahf;Fk;.

Na2 CO3 epyk; $ ePiu $ jhtu tsu;r;rp Fiwf;Fk;.

thAf;fs;

CO2
g+Nfhs ntg;gkakhf;fk; mjpfupf;Fk;.

NH3
epyj;ij $ ePiu fhukhf;Fk; $ epy ePu; mq;fpfis 

mopf;Fk;. $ Rthr Neha;fs; 
rlg;nghUs; my;yhj ntg;gk; fhyepiy khw;wq;fs;.

														                          ( 2 × 6 = 12)
			 

	 (b)	 (i)	    	 N2	     O2	             Ar		  CO2					     (2 × 4 = 8 Gs;spfs; )

			               78.09	 20.99	            0.94		 0.03

			                 78	  21	           0.9		  0.03					     (2 × 4 = 8 Gs;spfs; )

		  (ii)	    	 CO2	 Rthrk;

					     jfdk;					   
					     xspj;njhFg;G

				    CO	 g+uzkw;w jfdk;

					     Nrjd gjhu;j;jq;fspd; fhw;wpd;wpa gpupe;jopif						    
		  CH4 it Xl;rpNaw;wy;

				    SO2	 vupnghUl;fspd; jfdk;

					     vupkiyfs; ntbj;jy;.

					     fe;jfj;ij cila Nrjdg; gjhu;j;jq;fspd; capupay; gpupif

					     ry;Ngw;Wfis jho;j;jy;

					     cNyhf ry;igl;LfspypUe;J cNyhfq;fisg; gpupj;njLj;jy;.

				    SO3	 SO2  ,d; xl;rpNaw;wk;.

				    NOx	 kpd;dy;> Kof;fk;

					     mfj;jfd ,ae;jpuq;fspypUe;J

				    H2S	 fe;jfj;ij cila Nrjdg;gjhu;j;jq;fspd; Ed;Dapu; rkpghL

					     ry;Ngw;W mad;fs; jho;j;jy;.

											           ^1 x 5 + 1 x 5 = 10 Gs;spfs;&

		  (iii)	    	 g+Nfhskakhf;fy;> mkpy kio>xspapurhadg;Gfhu;> XNrhd;gil> eypTwy;

												            ^2 x 4 = 08 Gs;spfs;&

		  (iv)	    	 mkpy kio								        ^04 Gs;spfs;&
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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
−

khgps; fl;blq;fs;

cN;yhff; fl;likg;G M    Mn+

cNyhfk;    fw;wad;

H+ 

	
^21 Gs;spfs;&

		  (v)	 ePupd; td;ik mjpfupj;jy;

			   kz;zpw;Fg; ghukhd cNyhff; fw;wad;fs; Nruy;					    ^08 Gs;spfs;&

		  (vi)	 I.	 SO2

				    Rz;zhk;Gf; fy;iyAk; Rz;zhk;Gf; njhq;fiyAk; cgNahfpj;J mkpy thAf;fis cwpQ;Rjy;

				    ,q;F cUthFk; tpisnghUl;fs; kPz;Lk; H2SO4Mf khw;wy;.

			 
II.  NO / NO2

				    Cf;fp khw;wpfis cgNahfpj;J NkYs;s thAit / thAf;fisNH3,N2  " O2  Mf khw;wy;. ,q;F 		

	 cUthFk; tpisnghUl;fis tpisnghUl;fis cgNahfpj;J HNO3
 cUthf;fg; gad;gLj;jy;.	

										            ^04 x 2 = 08 Gs;spfs;&
												             ^nkhj;jk; 150 Gs;spfs;&

10. (a)	 (i) 	 Nfhghy;w;W $ Co   			   ^04 Gs;spfs;& 

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

	                  fyda 	

	 1s2, 2s2, 2 p6, 3s2, 3 p6, 4s2 , 3d7			   ^04 Gs;spfs;&

(iii)  	+2, +3 / II, III 			   ^06 Gs;spfs;&

(iv)  	[Co(H2O)6]
2+    +    4 Cl-          [CoCl4]

2-     +       6H2O  

 		  my;yJ

	 [Co(H2O)6]
2+    +    4 Cl-          [CoCl4(H2O)2]

2-    +       4H2O 			   ^05 Gs;spfs;&

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

		  B - diamminediaquadichloridocobalt(III) chloride  

			   my;yJ

			   diamminediaquadichlorocobalt(III) chloride               	  	       ^5 Ÿ 2 = 10 Gs;spfs;&

	 II.	 vz;Kfp 		       ^05 Gs;spfs;&
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III.	 ÷	 rk fdtsT fiury;fs; A, B (xj;j Nrhjidf; Foha;fs;)

	 ÷	 kpifahd rk fdtsTfs; nts;sp iej;jpNuw;W fiury; NkYs;s Nrhjidf;Foha;fspDs; 

ntt;Ntwhfr; Nru;j;jy;.

	 ÷	 cUthd tPo;gbit (nts;sp FNshiul;L) jpzpT cauj;ij xg;gply;

	 ÷	 $Ljyhd msT tPo;gbit jUk; Nru;it A $ Fiwe;jsT tPo;gbitj; jUk; Nru;it B' $ A ,dhy; 

jug;gLk; tPo;gbtpd; mstpd; ,Uklq;fhFk;. 	

					     ^4 Ÿ 4 = 16 Gs;spfs;&

(vi)  	

	

[ ]2+

Co

CH2
CH2

H2N 

H2N 

H3N 

NH2 

NH2 

NH3 

CH2 CH2

> >

>>

	 ^kj;jpa mZ M vdpDk; nkhj;jg; Gs;spfis toq;Ff.&

						         ^10 Gs;spfs;& 
(vii) 	 ÷	 fyg;GNyhf khjpupia Ijhd Hcl / H2SO4 ,opthd mstpy; 

	 ÷	 fiuriy Ijhd Hcl ,dhy; mkpykhf;fp  H2S thAit nrYj;Jf.

÷	 tPo;gbit tbj;J tbjputj;ijf; nfhjpf;f itf;f.  

÷	 tbjputj;jpDs; Mg$Zn Ngd;w kpd;dpurhad njhlupy; Co tpw;F NkYs;s xU cNyhfj;ij Nru;f;f. 

(my;yJ kpd;gFf;f)  

÷	 tPo;gbit tbj;J> fOtp cyu;j;Jf.

^ tbjputj;ij fPo;tUk; jhf;fq;fSf;F cl;gLj;jYk; Vw;Wf;nfhs;sj;jf;fJ.)

tbjputk;   Co(OH)2  CoO  Co
NaOH H2/C∆ 

∆ 

	 gpd;tUk; khw;W tpilfSk; Vw;Wf;nfhs;sg;gLk;.

	 ÷	 fyg;GNyhf khjpupia ,opthd msT Ijhd HCl /  H2SO4 mkpyj;jpy; fiuf;f.  

	 ÷	 tbjputj;jpDs; Mg $ Zn $ Nghd;w cNyhfj;ij ,Lf. 

÷	 tPo;gbit tbjJ> fOtp cyu;j;Jf. 

÷	 my;yJ fyg;GNyhf khjpupia Ijhd HCl  $H2SO4 ,y; fiuj;J tbf;f.  

÷	 tbjputj;ij rlj;Jt kpd;tha;fis cgNahfpj;J kpd;gFf;f   	  ^15 Gs;spfs;&
	

	 (b)	 (i)	 [Na+] If; fhz;gjw;F 

			   Na2SO4 tpd; jpzpT = 1.42 g 

			   Na2SO4 tpd; %yj;jpzpT  = 142 g mol-1  

		

			 

Na2SO4  tpd; msT    =  

= 0.01 mol  

mol
1.42

142 

			   NaI jpzpT               = 1.50 g

			   NaI ,d; %yu;j;jpzpT  = 150 gmol¯1
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NaI ,d; msT      =  

= 0.01 mol  

mol
1.5

150 

			   Na+ ,d; nkhj;j msT = 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)] If; fhz;gjw;F 

			 

			 

[I¯(aq)]   	           =  

= 0.004 mol dm-3 

× 1  mol dm-3 
0.01

2.5 

		  ÷	 [SO4
2¯(aq)] If; fhz;gjw;F 

			 

			 

[SO4
2¯(aq)]             =  

= 0.004 mol dm-3 

× 1  mol dm-3 
0.01

2.5 

 			   ^ 4 Ÿ 3 } 12 Gs;spfs; &

 

(ii)	 jhf;fq;fs; ( Pb(NO3)2(s)        Pb2+(aq)    +     2 NO3
-(aq)

		  PbSO4(s)            Pb2+(aq)    +     SO4
2-(aq)

		  PbI2(s)              Pb2+(aq)      +     2 I-(aq)

	 Ksp (PbSO4) = 1.6 × 10-8   mol2 dm-6 	

	 PbSO4 tPo;gbthf;fj; Njitahd ,opT  Pb2+ If; fzpj;jy;. 

 

	

[ Pb2+(aq)]                        =  

=     4 × 10-6   mol dm-3 

=      

Ksp (PbSO4)                    =  [ Pb2+(aq)] [SO4
2-(aq)]  

Ksp (PbSO4)

[SO4
2-(aq)] 

1.6 × 10-8   mol2 dm-6

4 × 10-3   mol dm-3 

÷	 PbI2 I tPo;gbthf;fj; Njitahd ,opT Pb2+ If; fzpj;jy;. 

	

[ Pb2+(aq)]                        =  

=     1 × 10-4    mol dm-3 

=      

Ksp [PbI2(s)]                    =  [Pb2+(aq)] [I¯(aq)]2 

Ksp [PbI2(s)]

[I¯(aq)]2 

1.6 × 10-9   mol3 dm-9

(4 × 10-3 )2 mol2 dm-6 

	 ∴ PbSO4 I tPo;gbthf;f ,opT [Pb2+(aq)] nrwpT Njitahdjhy; PbSO4 Kjypy; tPo;gbthFk;.

				    ^15 Gs;spfs;&

(iii)	 PbSO4 I tPo;gbthf;f Njitahd Pb(NO3)2 jpzpitf; fhzy;.     

	 fiurypd; nkhj;jf; fdtsT  2.5 dm3 fdk; Mdjhy; 

	 Pb2+ msT	 =	 4 × 10-6 × 2.5 mol 

		  =	 1 × 10-5  mol 

	 ∴ ,lNtz;ba Pb(NO3)2 msT	 =	 1 × 10-5  mol 

	 Pb(NO3)2 %yu;j;jpzpT 	 =	 331 g mol¯1 	   

	 ,lNtz;ba ,opT Pb(NO3)2 jpzpT	 =	 1 × 10-5  × 331 g 

		  =	 3.31 × 10-3 g 

		  =	 3.31 mg			   ^15 Gs;spfs;&
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 (iv)	   

	

Gjpa [Pb2+(aq)] nrwpT                       

=     8  × 10-6  mol dm-3 

2 × 10-5   

2.5 
× 1  

	 PbI2 I tPo;gbthf;f Njitahd Pb2+(aq) nrwpT (1 × 10-4 mol dm-3) ,q;Fk; fpilf;fhjgbapdhy; 

	 PbI2  tPo;gbthfhJ.

	 ∴ tPo;gbthFk; PbSO4 jpzpit fhz;gjw;F 

	 fiurypy; cs;s [SO4
2-(aq)]  =  

0.004  

2 
mol dm-3 ' 

				    =    0.002  mol dm-3 

	 ∴ vQ;rpAs;s [SO4
2-(aq)] 	 = 	0.002  mol dm-3 

	 cUthFk; PbSO4 msT 	 =  0.002  × 2.5  mol dm-3 

	 cUthFk; PbSO4 jpzpT 	 =  0.002  × 2.5 × 303 g

		  =	 1.52 g    				    ^15 Gs;spfs;&

(v)	 vy;yh mad;fisAk; tPo;gbthf;fj; Njitahd Pb(NO3)2 jpzpitf; fhzy;.

	 PbI2 I tPo;gbthf;fj; Njitahd Pb(NO3)2 ,d; msT = 1 × 10-4   × 2.5 mol  = 2.5 × 10-4 mol  

	 Pb(NO3)2 jpzpT 	  = 	2.5 × 10-4   ×   331g

		   = 	8.2754 × 10-2 g 

		  =	 82.75 mg 

	 PbSO4   IAk; PbI2  IAk; tPo;gbthf;fj; Njitahd ,opT Pb(NO3)2  jpzpT

		  = 	 (82.75 + 3.31) mg 

		  = 	 86.06 mg /  8.6 × 10-2 g  	
					     ^14 Gs;spfs;& 

(vi)	  fiurypd; fdtsTk; ntg;gepiyAk; khwhJs;sd.	  	 ^04 Gs;spfs;& 
					     ^nkhj;jk; 150 Gs;spfs;&
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