
              f.ngh.j. (c.juk;) cjtpf; fUj;juq;F - 2014	

,urhadtpay; I 
tpilaspj;jYf;fhd topfhl;ly;

tpdh ,yf;fk; tpil tpdh ,yf;fk; tpil

(1) 3 (26) 2

(2) 5 (27) 5

(3) 1 (28) 4

(4) 1 (29) 2

(5) 3 (30) 3

(6) 3 (31) 5

(7) 4 (32) 3

(8) 5 (33) 2

(9) 1 (34) 5

(10) 5 (35) 2

(11) 3 (36) 3

(12) 3 (37) 5

(13) 2 (38) 1

(14) 3 (39) 1

(15) 4 (40) 2

(16) 4 (41) 2

(17) 3 (42) 5

(18) 2 (43) 1

(19) 5 (44) 4

(20) 1 (45) 5

(21) 2 (46) 3

(22) 4 (47) 4

(23) 2 (48) 1

(24) 5 (49) 4

(25) 1 (50) 2

[gf;. 2 Ig; ghu;f;f



1. 	 (a) 	 (i)   He < O < Cl <  Mg  

		  (ii) 	Li

		  (iii) 	FNshuPd;

		  (iv) 	CH4  < CO < CO2 	

		  (v) 	NO2

+  
<  NO2

− 
 <  NO3  

−   	            (4×5 = 20 Gs;spfs;)

   (b)	 (i)     (+) (+)

(−)

 COa 
Ob 

Oc  
≡  N 	            (10 Gs;spfs;)

			 
													              

		  (ii)   
 (+) (+)

(−)

 CO ≡
O 

O 
 N

(+) (+)
 CO ≡

O 

O 
 N

(−)

   (1)      (2)   

Vw;wq;fs; gue;Js;s tpjq;fs; rkkhifahy; cWjpg;ghLfs; xd;Wf;nfhd;W rkkhFk;. 

vdpDk; $Ljyhd kpd;ndjpu; mZthfpa N, O Mfpatw;wpd; kPJ Neu; Vw;wq;fs; 

,Uj;jy; cWjpg;ghL Fiwtjw;Ff; fhuzkhFk;.

(5×3 = 15 Gs;spfs;)

		  (iii)	 CO/ fhgNdhnuhl;irl;L 	 (02 Gs;spfs;)

	 (c)   
mZ ,dq;fyj;jy; mZitr; Rw;wp ,yj;jpud; 

Nrhbf; Nfj;jpufzpjk;

Oa sp3
ehd;Kfp 

Na sp2
jsKf;Nfhzp

C sp NfhL

                              	

	   

	                                                                                           

	   	      	                    	  (3×6 = 18 Gs;spfs;)

    (d)  (i)	 ,yj;jpud; epiyaikg;G 

			   Zn −  4sS2 3d10   Co − 4s2 3d7 

			   Zn ,d; epiyaikg;Gj; njhlu;gstpy; cWjpahdJ. ,yj;jpud;fs; ,lk;ngau;tjw;fhd 		

	 ehl;lk; FiwthFk;.

			   Xu; cNyhfj;jpd; gpizg;gpd; typik FiwAk;.                        (2×5 = 10 Gs;spfs;)

		  (ii)  	  C

O

OHCH3  ,d; ,il %yf;$w;W H gpizg;G cs;sJ.  C

O

HCH3
 ,d; epiyahd 

,U KidT - epiyahd ,U KidTf; ftu;r;rp tpirfs; khj;jpuk; mNj Ntis 

njhlu;gstpy; typik FiwthFk;.	                                 (3×3 = 9 Gs;spfs;)
	                              	 (nkhj;jk; 92 Gs;spfs;)

              f.ngh.j. (c.juk;) cjtpf; fUj;juq;F - 2014	

,urhadtpay; II 
tpilaspj;jYf;fhd topfhl;ly;
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2. 	 (a)  (i)  A - Na                       B - Mg 

		  (ii)	 C - NaOH		
E - MgO 	  (16 Gs;spfs;)

		  (iii)	 H2 $ Ijurd;	 (04 Gs;spfs;)

		  (iv)	 4 Na +  O2                         2Na2O
			   2Na +  Nkyjpf O2        Na2O2
		            

	  	 (v)	  Mg(s)   + Ijhd H2SO4 (aq)  
 MgSO4 (aq) 

+ H2(g)  

			    Mg(s) + nrwpe;j 2H2SO4 (aq)            
 MgSO4 (aq) 

+  SO2(g) + 2H2O(l)  	 (04 Gs;spfs;)

		  (vi)	 NaCl(aq), NaOCl(aq),  H2O(l)   	                                (2×3 = 6 Gs;spfs;)

		  (vii)	NaOH     	 -	 td;%yk; 

			   Mg(OH)2 	 -	 %yk;   

			   Al (OH)3 	 -  	<upay;G

			   H2 SiO3   	 -  	kpf nkd;dkpyk; 

			   H3 PO4    	 -  	nkd;dkpyk; 

			   H2 SO4    	 -  	td;dkpyk;

			   HClO4    	 -  	kpf td;dkpyk;      	 (2×3 = 6 Gs;spfs;)
	 	 	 	 	 	 (6×6) + (7×2) Gs;spfs;)

	 (b)	 (i)	 Co 	      (05 Gs;spfs;)

		  (ii)	 Is2  2s2 2p6  3s2 3p6 3d7 4s2
	       (10 Gs;spfs;)

		  (iii)	 + II  CoO	 (02 Gs;spfs;)

			   + III  Co2O3	 (02 Gs;spfs;)      

		  (iv)	  [Co(H2O)6]
2+  	 (06 Gs;spfs;)

		  (v)	 (a)  Co(OH)2  / [Co(OH)2(H2O)4]
   -  ePy tPo;gbT

			      [Co(NH 3)6]
2+   -  kQ;rl; fgpy fiury;	 (05 Gs;spfs;)      

	

			   (b)  [Co(H2O)6]
2+ +  2OH−    Co(OH)2 + 6H2O  / 

				    Co(OH)2 
+ 6NH3    [Co(NH3)6]

2+  + 2OH− 	        (05 Gs;spfs;)      
				    [Co(H2O)6]

2+ +  2OH−   [Co(OH2) (H2O)4] + 2H2O 	  (05 Gs;spfs;)  
							             

		  (vi)   epwk; fLk; epwkhFk;. kQ;rs; fgpyk; nrk;kQ;rs; fgpykhf khWfpd;wJ>  	 (05 Gs;spfs;)      

			   [Co(NH3)6]
2+   rpf;fy; %yk;  [Co(NH3)6]

3+   Mf xl;rpNaw;wg;gLfpwJ.   	 (05 Gs;spfs;)      
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3. (a)  	(i)	 PV = nRT %yk; 

			   V = lA  MFk;.  

			   P1lA  = nTRT   ;   nT =  
 P1lA
  RT

		  (ii)	 Kjw; re;ju;g;gj;jpw;F  P1lA  = nTRT	 T = P1lA  / RT	

,uz;lhtJ re;ju;g;gj;jpw;F P2 lA  = nTR2T	 nT = P2lA  / 2RT
			   tsp %y;fspd; nkhj;j vz;zpf;if khWtjpy;iyahifahy; 
			 

			 

 P1lA
  RT

 P2lA
 2RT

=

			    P2 = 2P1

		  (iii)	 	

xU Fwpj;j 

rf;jpiaf; 

nfhz;l 

%yf;$w;Wg; 

gpd;dk;

   fjp / ms-1

T1

2T

	

  

 	 	

	 ^4.0 Gs;spfs;)
	  	  

  	 (b)		  Mtp

mKf;fk; 

XA

1
0

Mtp

mKf;fk; 
Mtp

mKf;fk; 

XA

Mtp

mKf;fk; 

PB
°

PA
° PA

°

PC
°

XB
Xc0 0

1 1 0
1

PAB

PAC

PA

PC
PA

PB

					    cU ^1&  				       cU ^2&

	   	 (v)	 fyit AB ,yl;rpa epyikapy; vjpu; tpyfiyf; fhl;Lk; mNj Ntis fyit AC 
,yl;rpa epyikapy; Neu;tpyfiyf; fhl;Lfpd;wJ.	   	 ^6.0 Gs;spfs;)

 4. (a)	 (i)       
      
         

 C
CH3 

CH3 NH2 

CH3       
         

 C

CH3 

CH3 OH 

CH3   	      	

				                C				    F
		  (ii)         

        
 C
  H 

C2H5 NH2 

CH3 

 C

 O
C2H5 CH3 

      
         

      
         

 C

  H

C3H5 OH 

CH3 
		

      

					                  B			                E			         Y
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		  (iii)	

CH3CH2CH2CH2NH2  C
  H 

CH3 NH2 

CH3 

CH2

 					 

	

		  (iv)	       
        

      
        

     
        

 C
  H 

CH2 NH2 

CH3 

CH3  C
  H 

CH2 OH 

CH3 

CH3  C  C H

O

  H 

CH3 

CH3 

                        		                                                     A			               D			          X 
				    	 (10 × 4 = 40 Gs;spfs;)

      (b) 	(i)   CH3 OH	                           (4 Gs;spfs;)

		  (ii)	
H CH3

CH3

CC
CH3

CH3

C C Br

Br
H

OH
CH2 CH3

CH3

CCH2 CH3

CH3

C

OMgBr 
+−

P Q R S

	

 	 	 		 (5 × 4 = 20 Gs;spfs;)
			  (iii)

jhf;fk; jhf;f tif 

1 

2 

3 

  O
  E

  AE 
	 (2 × 3 = 6 Gs;spfs;)
	 (30 Gs;spfs;)

	 (c)	 (i) 	

H3C +8

CH3

CH3

BrC
−8

Kjw; gbKiw

H3C

CH3

CH3

OHC
H3C

H3C

CH3

C+
 : OH

−

H3C
+ Br−

CH3

CH3

C+
..

	

										                 (7 × 2 = 14  Gs;spfs;)
 

		  (ii)	 CH3− CH2 - Br Kjy; mw;fapy; Viyl;L 	

			   ,J cz;lhf;Fk; fhNgh fw;wad; CH3
CH2

+
 MFk;. 

			   mJ Kjd;ik fhNgh fw;wadhifahy; cWjpapy;yhjjhFk;. 

			   ∴ C - Br gpizg;G jfu;TWtJk; fUehl;l ( OH
− 
 cldhd gpizg;G cz;lhjYk xNu 

jlitapy; cz;lhfpd;wikahy; xU jdpg;gbKiwj;jhf;fkhFk;. ^10)
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H

H

+
+  Br−

CH3

+8
BrC H3C

  H

  H

OHC : OH
−

−8

	 	

^05)

	 	 	 Mdhy; (CH3)3 C
+ 
fhNgh fw;wad; Gilf; fhNgh fw;wad; Mifahy; mJ 

			   cWjpahdJ.  ^01) 	 (30 Gs;spfs;)

5. (a)  	   (i)	 PV = nRT   	P × 2.5 × 10−3m3 = 0.15mol  ×  8.314JK−1mol−1 ×  700K
					     PV =  3.49  × 105Nm−2

	 (ii)	 PV = nRT   	 8.5 × 105Nm−2 × 2.5 × 10−3m3  =  n ×  8.314JK−1mol−1 ×  700K
			   n =  0.365 mol 	

	 (iii)	2H2(g) + X2(g)    2H2X(g) 

		  (x − 0.08) + (0.15 − 0.04) +  (0.08)  = 0.365
		   x = 0.255 mol	

	 (iv) 2

      [H2X(g)] 

[X(2g)] [H2(g)] 

2
 Kp  =

P
2

H2X(g)  

P P
2

H2(g)  × X2(g)  

[H2X(g)] =

[X2(g)] =

[H2(g)] =

  0.08
   2.5

  0.11
   2.5
  0.175
    2.5

mol dm−3 

mol dm−3 

mol dm−3 

			      

	 (v)	

      = 

2  0.08
   2.5 )( 

  0.11
   2.5 )(   0.175

    2.5 )( 
mol−1

 dm3

4.7 mol−1
 dm3

2   Kc  = 

	        
2)(  Kp =

      =

 0.08
0.365 × 8.5 × 105

2)( 0.175
0.365 × 8.5 × 105 )(  0.11

0.365 × 8.5 × 105

Pa−1

8  × 10−7 Pa−1

      = 

      = PH2X(g)  

2)(  0.08
0.365 × 8.5 × 105

)( 0.175
0.365 × 8.5 × 105

)(  0.11
0.365 × 8.5 × 105

      = PH2(g)  

PX2(g)  

Pa

Pa

Pa

  	         	 5a^60 Gs;spfs;)

     (b)  	 (i)	  Kw  = [H+

(aq)]  [OH
−

(aq)]

		  (ii)	 −log Kw   =  −log  {[H+

(aq)] × [OH
−

(aq)]}

					          −log [H+

(aq)] −log [OH
−

(aq)]

			     pKw        =    pH + pOH 
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	 (iii)		  BOH(aq)    B(aq) + OH(aq)
-+

Kb            =
[B+

(aq)][OH−
(aq)]

[BOH(aq)]

Kb            =
[OH−

(aq)]
C

[OH−
(aq)]           =      (KbC)1/2

1
2

1
2

1
2

1
2

1
2

1
2

pOH 
           =           pKb −    log C

     14 - pH 
       =          pKb −    log C

     pH                   =     14 −    pKb +    log C

- log [OH−]     =     −    log Kb −    log C

1
2 1

2

2

	 	  

		  (iv)   

                                =     11

                                  =     14 −    − 0.55
2

PH                            =     14 +    log (1× 10−5 mol dm−3) +    log 0.1 mol dm-31
2

1
2

	

					    ^30) 			 
		  (v)	  BCl    +    NaOH                              BOH    +    NaCl 

NaOH  +    HCl                                  NaCl    +    H2O 

BOH    +    HCl                               BCl      +    H2O 

	

(3 × 4 = 12 Gs;spfs;)
 
		  (vi)	 	(I)  pH

phn

V HCl

Me.O

15 35

}

}

  	
  			  		

										         (2 × 6 = 12 Gs;spfs;)
	

	 (II)  

=       1.5  ×   10−3 mol

} =                  (35 − 15)   0.1
1000

BOH cld; jhf;fk; Gupe;j

HCl %y;  

}   0.1
1000

NaOH cld; jhf;fk; Gupe;j 

HCl %y; 
=                 × 15

=      2   ×   10−3  mol

=      (1.5  ×  10−3   +  2 ×  10−3) ×  50
 25

X ,y; ,Ue;j NaOH %y; 

=      7  ×  10−3   mol 

 7 × 10−3         

        25
C2     =                  ×  1000         =       0.28  mol dm−3   (2 × 6 = 12 Gs;spfs;)

 2 × 10−3   

       25
C1     =                  ×  100           =       0.08  mol dm−3 

	

 

	 	 	 		 	 		 	 5b (90 Gs;spfs;)
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6. (a)	 (i)	 i.	 ePu;f; fiurypy; Kw;whf madhf;f $l;lw; gpupTw;W ,Uf;Fk; nghUs;fs; my;yJ jpz;k 

epiyapy; Nghd;W ePu;f;fiurypYk; madhf ,Uf;Fk; nghUs;

		  ii.	 mj;jifa Nru;itfspd; epuk;gw; fiurypd; mad; nrwpT kpf cau;thFk;. 

mad;fSf;fpilNaAk; ftu;r;rp tpirfs; ,Uf;fpd;wd. (mad;fs; xd;iwnahd;W 

rhuhjdty;y) 						                (5 × 2 = 10 Gs;spfs;)
	 (ii)	 Ú	 Kjy; Ag2CrO4(s) $l;lg;gpupT eilngWfpd;wJ.			     

		  Ú	 xU Fwpj;j re;ju;g;gj;jpy; Kd;Kfj; jhf;fj;jpd; tPjk; gpd;Kfj; jhf;fj;jpd; tPjj;jpw;Fr; 

rkdhFk;. 

			   Ag2CrO4(s) 	          2Ag+(aq) + CrO4 (aq)	  −2
			      ^01)

		  Ú	 mt;tplj;jpypUe;J mad; nrwpT khwhky; ,Uf;Fk; mNj Ntis 	

			 
2−

[Ag+(aq)]2 [CrO4-     (aq)]  vd;Dk; mad; ngUf;fk; cupa ntg;gepiyapy; Nru;itapd; 	

			   KSP apw;Fr; rkk; NH3 Ir; Nru;f;Fk;NghJ

		  Ú   	  Ag+
(aq)+2NH3(aq)                   [Ag(NH3)2]

+
(aq)

  2  vd;Dk; rkepiy ,Ug;gjdhy; fiurypd; 	

			   Ag+ nrwpT Fiwfpd;wJ. mg;NghJ ,yr;rw;wypNaapd; Nfhl;ghl;;bw;Nfw;g Nkw;Fwpj;j 	

			   jhf;fk; 1  tpisnghUs;fis Nehf;fpa ehl;lk; 
2−[CrO4 (aq)] mjpfupf;fpd;wJ.

					                (2 × 10 = 20 Gs;spfs;)												                        
	 (iii)		 Ag2CrO4(s)     2Ag+

(aq) + CrO4(aq)
2−

2 × 10
−4

1 × 10
−4rkepiyr; 

nrwpT
mol dm−3 

KSP      =  [Ag+
(aq)]

2  [CrO4(aq)]
	 =  (2 ×10−4mol dm−3)2  (1 ×10−4mol dm−3)
	 =  4 ×10−12mol3

 dm−9

2−

								        (20 Gs;spfs;)	

	 (iv)		 Gjpa  [CrO4 ]   	 =  (5 ×10−5  + 100) mol dm−3

				    =  1 mol dm−3

        [Ag+
(aq)] 	 = 

Ksp 
2−

[CrO4aq 

 

 

1/2
 

                        =
 

		  =  2 ×10−6mol dm−3

tPo;gbthFk; Ag2CrO4 %y; 

				    =  (2 ×10−4 − 2 ×10−6 ) ×  500
1000

mol

				    =  1 ×10−4mol

2−

1/24 ×10−12 mol3
 dm−9

100 mol dm−3 )(

1

	 	 	 		 	 		 	 	 	 	 	 	   	   

	 (20 Gs;spfs;) 	
		

		  (v)		 KC     			    =     [Ag(NH3)
+

2(aq)]
	     		         [Ag+ 

(aq)] [NH3 (aq)]
2

1 ×108 mol dm−3                          =           (2 ×10−4mol dm−3)
	    		        (2 ×10−6mol dm−3 ) [NH3 (aq)]

2

[NH3](aq)  		   =   1 × 10−3mol dm−3

xl;Lnkhj;jkhd NH3  %y;   	   =  (1 × 10−3) +  (2 × 2 × 10−4) mol 

                                                                           	               2
			     =  7 × 10−4mol

	 	 	 		 	 		      (20 Gs;spfs;)

								     6a(90 Gs;spfs;) 
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  	 (b)  (i)	
 (I)	  ∆H° 	 =   (2 × 105 + 0) −   (0 + − 89) KJ mol−1 
				      =   299 KJ mol−1 	 (12)
(II)	 ∆S° 	  =   (2 × 72 + 27) −  (42 × 2  − 137)JK−1 mol−1 
				      =   224 JK−1 mol−1 	 (12)

(III) ∆G° 	 =   ∆H°− ∆S°T  =   299 KJ mol−1 − 224 JK−1 mol−1 × 298 K
				      =   299 KJ mol−1 − 66.752 KJmol−1

		              =   (299 − 66.752) KJmol−1

			         =   232.248 KJmol−1    (12)  								         
		  (ii)	 ∆G° ,w;F + fpilf;fpd;wJ. jug;gl;Ls;s jhf;fk; Rajhf;fkd;W. mjw;Nfw;g X jho;j;Jk; 

fUtpahfTk; Y jho;j;Jk; fUtpahfTk; jhf;fk; Gupjy; Ntz;Lk;. mjhtJ njhlupy; Y 
NkNyAk;  X fPNoAk; ,Uf;fpd;wJ.  (10)

	 (vi)	  I.	 Anode - Y Cathode − X 	
		  II.	 Anode     Y(s)    Y2+

(aq)  +  2e 	 				  

		  III.  	 Cathode   X2+
(aq) +  2e    X(s) 	

	         	IV.  	 Y(s)  Y2+(aq,  1mol dm−3)  X2+(aq,  1mol dm−3)  X(s)  	       (14 Gs;spfs;)
											             6b (60 Gs;spfs;)

7. (a)   (i)    

C   C − H C   C − Na+

+   2Na     22 +   H2                                                                                   
 (10) 

	

	 (ii)   
C  C − Na+

    +  CH3  C  H  
O

    CH3  C  C  C 

O− Na+

H

                                        (10)

         (iii)     
C  C − H

C  C− Na+

 Hg2+

Na

Ijhd  H2SO4

C
O

CH3 

CH3 
C CC 
 O− Na+

CH3 
C CC 
 OH

CH3 
C CC 
 Br

CH3 
C CC 
 Br

H2O

PBr3

Br2 / CCl4
 Br

 Br  Br

 Br

	

 

	 	 	 	 	 	   (5 × 11 = 55 Gs;spfs;)
	 	                                                   7a (75 Gs;spfs;)

(vi)	i.	 W;afm%arlhla Ndú; ls¯fï jdish 

l=ula o @

			   ii. W;afm%arlhla m%;sl%shdj 
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  (b)   (i)   a, h,  f Mfpad     
                  	  (10) 

	 (ii)   a -  mkpy %y 

	         h -  mkpy %y

		      f -  fUehl;lg; gpujpaPLfs; 	  (15)                                   7b 	(25 Gs;spfs;)	

	 	
(c)   	 (i)     

CUCN
KCN 

0 - 5 °C
 A

NH2 N2Cl

OH COOH

CN
NaNO2(i)

dil H2SO4
 

(ii) Ijhd  HCl

miw 

ntg;gepiy

nrwpe;j

H2SO4
 

O

O

C

B

 

	

	 		 	 	

	      	 	 (9 × 4 = 36 Gs;spfs;)

	 (ii)  

+  NaCl 

+  Ijhd HCl 

+  Ijhd HCl  
C  O− Na+

O

NH2

fpilf;Fk; fiurYld; Ijhd HCl fiury; Nru;f;fg;gLfpd;wJ.

fpilf;Fk; ntz;epw tPo;gbT tbfl;b Ntwhf;fg;gLfpd;wJ. mJ ngd;Nrhapf; mkpykhFk;. (14)
khw;W tpil:

+ 
NaOH(aq)N

H O
C

C  O− Na+

O
NH2

NH3 

+
Cl

− 

(aq)

COOH  

Ijhd  HCl

fpilf;Fk; ntz;epw tPo;gbT tbfl;b Ntwhf;fg;gLfpd;wJ. mJ ngd;Nrhapf; mkpykhFk;. 

N
H O

C

NH3 

+
Cl

− 

(aq) COOH  

+

jug;gl;Ls;s Nru;it ePu; NaOH cld; ntg;gkhf;fg;gLjy;.

		

		

	 		 7c (50 Gs;spfs;)
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8.  (a)   (i)	 ntg;gkhf;Fk; NghJ ePupy; fiutjdhYk; Fspu;r;rpahf;Fk; NghJ kWgbAk; fLk; kQ;rs; 

epw tPo;gbT fpilg;gjdhYk; PbI2  ,Uf;fpd;wik cWjpg;gLj;jg;gLfpd;wJ.  ,sQ; rptg;G 

epwKs;s Nru;it Xu; mkpyj;jpy; fiufpd;wikahy; xU %yr; Nru;itahFk;.		

nrwpe;j HCl  cld; ePy epwj;ij Co2+ jUfpd;wJ. 		

∴  PbI2 Tk; Co(OH)2 ck; mlq;Ffpd;wd.         	  (2 × 8) + (4 + 4 Gs;spfs;)

		  (ii) 	 [CoCl4]
2− 

		  Tetrachlorocobaltate(II) ion  	 (3 × 2  = 6 Gs;spfs;)
 			                              8a (30 Gs;spfs;)
        (b) (1)   ntg;gkhf;Fk; NghJ fWg;G epwkhf khWk; ntz;epw <a tPo;gbT PbS2 O3 MFk;;  

                                                                                    	  (3 × 3  = 9 Gs;spfs;)
		  (2)    ÷   tbjputk; Y ,y; xU jho;j;Jk; fUtp cs;sJ.

		        ÷   jho;j;Jk; fUtp Ca2+ maDld; xU tPo;gbit cz;lhf;fpf; nfhz;L ntspNaWfpd;wJ.

		   ÷   ,t;tPo;gbT CaC2O4 Mf ,Uj;jy; Ntz;Lk;.  	 (3 × 3  = 9 Gs;spfs;)

		  (3)  	 tbjputk; Z ,y; Ca2+ mad;fs; vQ;rpapUf;Fk; mNj Ntis nfhjpf;Fk; NghJ xU 

tPo;gbT fpilg;gjw;F HCO3

− 
mad;fs;  CO3 

2−
 tiuf;Fk; gpupif mile;Js;sd. CaCO3 

tPo;gbthFk;. 	 (3 × 3  = 9 Gs;spfs;)	
    

	 	 (4) 	 NO3

−
my;yJ NO2

-   
Mf ,Uf;fyhk;. tbjpwd; Z ,y; Xu; xl;rpNaw;wk; ,Uf;fKbahjhifahy; 

NO2

-   
Mf ,Uf;f KbahJ.    	  (2 × 4  = 8 Gs;spfs;)

				    ∴ ehd;F mad;fSk; C2O4 ,
2−

S2O3 
2− , HCO3 

−
, NO3

−

MFk;. 

				                                                                   	 (4 × 4  = 16 Gs;spfs;) 	
				                    8b cr;r Gs;sp (50 Gs;spfs;)

     (c) (A)    Cl
−
 nrwpitf; fhz;f       

AgCl %y;fs;    =    Ag+ mad; %y;fs; 

 

   

	

	          =  0.002 mol     
Cl

−
 nrwpT        =  0.08 mol dm−3    (7)

=
     0.287g 

    143.5gmol
−1

		

		

		

		  (B)    2Fe3+ + 3H2S                2FeS + S(4)+ 6H+

4Fes + 7O2                      2Fe2O3 + 4SO2(4) 
S + O2                 	             SO2 

H2O + 5SO2 
+ 2MnO4   5S2O4 +

 2Mn2+
(4)+ 4H+

6H+ + 5C2O4  
+ 2MnO4   10CO2 +

 2Mn2+
(4)+ 8H2O

C2O4  %y;fs; =   0.12  × 25  
1000 

               =  3 × 10−3mol

vQ;rpAs;s MnO4 %y;fs; =  3 × 10−3 × 2 
5

     =  1.2 × 10−3mol

SO2  cld; jhf;fk; Gupe;j MnO4 %y;fs;  =  0.048 × 50  
1000 

 − 1.2 × 10−3

					   

 			   =  1.2 × 10−3mol

− −

2-

2-

−

−

(4)				    (3 × 5  = 15 Gs;spfs;)

  	 	  	

               

Fe3+  
%y;fs; =  Fes  %y;fs;   =  SO2 %y;fs; 

				                    =  1.2 × 10−3mol × 5 
2

× 2 
3

Fe3+  
nrwpT                      =  2 × 10−3

×  1000
   25

			            =  0.08 mol dm−3  
    

 (3 × 8  = 24 Gs;spfs;)
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	  (C)  
H

+
 nrwpitf; fhzy;       

NaOH %y;fs;              =    (B) ,d; tbjpwtj;jpy; xl;Lnkhj;jkhd H
+
 %y;fs; 

 		             
=     0.6   ×  20

1000  

	               	    =   12 × 10−3mol 

H2S ,y; fpilj;j %y;fs; H
+
 %y;fs; 	 =  3 × Fe3 mol 

			     		  =   3 × 2 × 10−3mol 
			       		  =   6 × 10−3mol 

njhlf;f fiurypy; H
+
 %y;fs;  	 =  (12 × 10−3 − 6 × 10−3) 

			         		  =   6 × 10−3mol 
			           
njhlf;f fiurypy; H

+
 nrwpT 		  = 

   
6 × 10−3

×  1000     
  25

  	               	          	 =   0.24mol dm−3   
	                                                                         	 (3 × 8  = 24 Gs;spfs;)

9'	 (a) 	 (i) 	 (i)	 Ca3 (PO4)/  Ca3(PO4)2  CaX2   (5)			       
			   (ii)  	 mjpy; ePupd; fiujpwd; Fiwthifahy; (5)			     

			   (iii)  	 3Ca3(PO4)2 CaX2 + 14HNO3   3Ca(H2 PO4)2 + 7Ca(NO3)2 + 2HX	 (10)	          
			   (iv)   	 ePupy; ed;whff; fiufpd;wikahy; vspjhff; FWfpa fhyg; gapu;fSf;Fg; 

gpuNahfpf;fg;glyhk;. 

				    mt;tad;fs; vspjhfj; jhtu Ntu;fspdhy; cwpQ;rg;gLfpd;wd.(5)
	     (v) 	     

		            
ngw;Nwhypak;

tsp

ePu;

Nkw; 

nghRNgw;W

Y

X
H2(g)

P = 250 atm
T = 450°C
Cf;fp  Fe 

NH3(g)

N2(g)
gFjpgl 

tbj;jy;

P = 1 - 9 atm
T = 850 - 1225°C
pt/ Rd Cf;fp  

NO(g)

NO2(g)

HNO3 (aq)

 vgla;l;

mkpyk;

Jkpj;jy;

kpd;

gFg;G 
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  		  (I)	 A  -   H2(q)
			   B  -   N2(q)
			   C  -   NH3(q)
			   D  -   NO(g)
			   E  -   NO2(g)	

			   F  -   mg;gw;iww;W                                          	 (6 × 4  = 24Gs;spfs;)

    		 (II) 	P  -   gFjpgl tbj;jy; 			 

			   Q  -  kpd;gFg;G  				  

			   R  -  mkpye;Jkpj;jy;                 	  (3 × 3  = 09 Gs;spfs;)

			 

    		 (III) X  - 250 atm, 450°C, Fe - Cf;fp 

			   Y  - 850°C - 1225°C ,1 - 9 atm, gpshw;wpdk;$ cNuhbak; Cf;fp 	 (6 × 2  = 12 Gs;spfs;)
				     9a (70 Gs;spfs;)

      (b)		  (i)	 mNdhl;L - ijj;Njdpak; 

				   fNjhl;L - epf;fy;      	 (3 × 2  = 06 Gs;spfs;)

		  (ii) 	 2Cl(aq)

−

   
Cl2(g) + 2e 

 ^mNdhl;by;&    (4)

				   2H2O (l) + 2e   

−
2OH(aq)   + H2(g)  ^fNjhl;by;& (4)

	     (iii)   	 mNdhl;by; Vw;wq;fs; mfw;wg;gLtjdhYk; fNjhl;by; Vw;wq;fs; toq;fg;gLtjdhYk;$ 

				   Na+ 
mNdhl;bypUe;J fNjhl;L miwf;Fr; nry;tjd; %yk; 	    (4)

	     				 
		  (iv) 	 nkd; rt;tpD}lhf mdad;fs; gupkhwg;gLtjpy;iy Mifahy; OH−

 ,lk;ngau;itj; 		

			  jtpu;g;gjd; %yk; Cl2 cld; NkhJtijj; jtpu;j;jy;	    (4)
(v) 	 CO2 ck; Vida mkpy thAf;fSk; cwpQ;rYf;F / rtu;f;fhuj; J}s; rha tif 

cw;gj;jpf;F ePiuj; njhopw;gl tpLk;NghJ ghu cNyhfq;fis mfw;Wtjw;F ePupd; 

mkpyj;jpwid ePf;fy;  	 (4 × 2  = 08 Gs;spfs;)
				     9b (30 Gs;spfs;)
     			   		

     (c)	  (i)  	 xspj;njhFg;Gf;Fupa xspapdhy; ePu; %yf;$Wfis jfu;Twr; nra;tjd; %yk; 			

		 xspg;gFg;G                	 (3 × 2  = 06 Gs;spfs;)
 		   (ii)  	 NH4  , NO2 , NO3

+ − −
                          	 (3 × 2  = 06 Gs;spfs;)

		  (iii)  Ú  kdpjdpd; Rfhjhur; rPuopT  
			      Ú  jhtu tsu;r;rp Fd;wy; 
		       Ú  ryitf; fy;> cNyhff; fl;likg;Gfs; Nrjkiljy; 

		       Ú  ghiw thdpiyahy; mopjy;

		       Ú  fhyepiy khw;wq;fs;  

		       Nghd;w Vw;Wf;nfhs;sj;jf;f tpilfs;	 (3 × 4  = 12 Gs;spfs;)

(iv)	 1.  ry;g+upf;> iej;jpupf; Nghd;w mkpyq;fs; kz;zpYs;s mYkpNdh rpypf;Nfw;Wfis  

fiwj;J Al3+ 
mad;fis ePUf;F tpLtpj;jy;;. ,J kPd;fspd; g+f;fspd; njhopw;ghl;Lf;F 

jilia Vw;gLj;jy;. 

	 2.  kz;zpD}lhfg; ghAk; mkpy kio ePu;g; Nghridg; nghUs;fis mfw;Wk; mNj 

Ntis Al3+ 
mad;fis tpLtpj;jy; ,jdhy; jhtuq;fspd; Ca2+ , Mg2+ 

mj;jpahtrpag; 

NghridfSf;Fg; gjpyhf Al3+ 
mad;fis cwpQ;ry; 	 (4 × 2  = 08 Gs;spfs;)
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(v) 	 gPNdhd; my;bifl;L> ngnuhl;rp mrw;iwd; iej;jpNuw;W (PAN) ngnuhf;rp ngd;rPd;\
	 iej;jpNuw;W (PBN)                       	 (3 × 2  = 06 Gs;spfs;)

		  (vi)  	  fhlhf;fYk; tdg;ghJfhg;Gk;

				     vupnghUs; jfdj;ij ,optsthf;fy;             	 (3 × 2  = 06 Gs;spfs;)

 		  (vii)  	  vQ;rpid ,irthf;fy; 

				     Cf;fp khw;wpaikg;ig gad;gLj;jy;                         	 (3 × 2  = 06 Gs;spfs;)	 	

				     9c (50 Gs;spfs;)

10'  (a) 	
Xn+

   

+ 
XO2 + (5 − n)  × 10   (4)

12H+ + 2IO3 

−
+ 10e   I2 + 6H2O  × (5 − n)    (4)

12(5 − n) H+  + 2(5 − n) IO3 

−
+ 10Xn+  10 

+ 
XO2  + (5 − n) I2 + 6(5 − n)H2O   (4)

 IO3 

−
:  Xn+ = (10 − 2n) :  10 

                           (5 − n) :  5   (2)

gad;gLj;jpa Xn+  
%y;fs;  =   0.2  × 101000

  =  2 × 10−3 mol   (2)

				  

		

        5 × 1.2  ×  10−3  =  (5 − n) 2 × 10−3  (2)

        6.0 ×  10−3              =  10 × 10−3  − 2 × 10−3 n

       − 4 × 10−3                =  −2 × 10−3 n

	             n              =  2   (3)                                              

 IO3 

−

Xn+ =   (5 − n) 
   5

  1.2 ×  10−3 mol  
   2 ×  10−3 mol  

 =   (4)

			   10a (25 Gs;spfs;)

   (b)  1.  	P -  H2S
		  Q -  S
		  R -  Cr2(SO4)3
		  X -  H2O
		  Y -  Na2S2O3
		  Z -  SO2                                                                   	 (6 × 2  = 24 Gs;spfs;)

			 
	 2.	 (i)   3H2S(g) + 4H2SO4(aq) + K2 Cr2O7(aq)        K2 SO4 (aq) + Cr2 (SO4)3 (aq) + 3S(s) + 7H2O(l)

		  (ii)  H2S(g) + Nkyjpf 2NaOH(aq)        Na2 S (s) + 2H2 O(l)

	 	 (iii) 4S(s) + 6NaOH(aq)        2Na2 S (s) + Na2 S2O3(aq)+ 3H2 O

		  (iv) Na2 S2O3(aq) +2 HCl     2NaCl(aq)+ H2 O(l)  + S(s) + SO2 (g)
		       	

      		

(v)  S(s)+ #lhd nrwpe;j 2H2SO4 (aq)        3SO2 (g) + 2H2 O(l)
         (5 × 4  = 20 Gs;spfs;) 
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	  3.	 SO2(g) + 2H2O(l)    H2SO4 (aq)  + 2H+ + 2e 

		

X     +    nH+      +      ne       XHn
g+tpjo;fs; $ 

epwr;rhak; 
epwkw;w 

Nru;it

        

(6)  
                           	10b (50 Gs;spfs;)

     (c)    (i)   I   R = K [A]x
 [B]Y [C]Z 

       (10)			 
		   	

			     II  1 × 10−3  mol dm−3s−1 =  K (0.05 mol dm−3)x (0.05  mol dm−3)Y (0.05  mol dm−3)Z    (01)	
					    3 × 10−3  mol dm−3s−1 =  K (0.15 mol dm−3)x (0.05  mol dm−3)Y (0.05  mol dm−3)Z    (02)
					     9 × 10−3  mol dm−3s−1 =  K (0.15 mol dm−3)x (0.15  mol dm−3)Y (0.05  mol dm−3)Z    (03)	
					    9 × 10−3  mol dm−3s−1 =  K (0.15 mol dm−3)x (0.15  mol dm−3)Y (0.05  mol dm−3)Z    (04)
			    		                                                            	   (5 × 4  = 20 Gs;spfs;)

	 	 		  

1

2

1 × 10−3

3 × 10−3 = 
(0.05)
(0.15)

X

X

x  =  1
3

2

9 × 10−3

3 × 10−3 = 

y  =  1

0.15
0.05

Y( )

(2)

(2)

(2)

(2)

4

3

9 × 10−3

9 × 10−3 = 

z  =  0

1
1

Z( ) (2)

(2)

	 	 		 	   	

	    		III   R = K [A] [B] 
  (10)

        (ii)  I    A  gad;gLj;jg;gl;l msT  =  0.2 mol   (2)
			   B  cUthf;fg;gl;l msT    =  0.2 mol   (2)
			                              ∴    n  =  2        A apd; 0.2 %y; gad;gLj;jg;Lk; NghJ B apd; 0.2 %y; cw;gj;jp 

nra;ag;gLfpd;wJ.(2)
			                                       MfNt n = 2 MFk;. (2)
				  

		  II    Kc  =  [P]    
          [A]   

n

= (0.4 ) mol dm−3

(0.4) mol dm−3 =   1 

(2) (2) (2)

	      III  R = K [P] [B] 
  (2)

		       IV 	Kc    =  [P]    
            [A]   
[P]   =  Kc [A]
R     = K  Kc [A] [B]

(2)

(2)
(2)	 	 	 	 	 10c (50 Gs;spfs;)
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