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2.1.3	 I m%Yak m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

		
	 m%Yak	 ms<s;=r	 m%Yak	 ms<s;=r		
	 wxlh			   wxlh		  	
	

     	01.	 '''''''''	 26.	 '''''''''	

	 02.	 '''''''''	 27.	 '''''''''		

	 03.	 '''''''''	 28.	 '''''''''		

		 04.	 '''''''''	 29.	 '''''''''		

	 05.	 '''''''''	 30.	 '''''''''		

	 06.	 '''''''''	 31.	 '''''''''		

	 07.	 '''''''''	 32.	 '''''''''		

	 08.	 '''''''''	 33.	 '''''''''		

	 09.	 '''''''''	 34.	 '''''''''		

	 10.	 '''''''''	 35.	 '''''''''	

	 11.	 '''''''''	 36.	 '''''''''

	 12.	 '''''''''	 37.	 '''''''''

	 13.	 '''''''''	 38.	 '''''''''

	 14.	 '''''''''	 39.	 '''''''''

	 15.	 '''''''''		 40.	 '''''''''

	 16.	 '''''''''	 41.	 '''''''''

	 17.	 '''''''''	 42.	 '''''''''

	 18.	 '''''''''	 43.	 '''''''''

	 19.	 '''''''''	 44.	 '''''''''

	 20.	 '''''''''		 45.	 '''''''''

	 21.	 '''''''''		 46.	 '''''''''

	 22.	 '''''''''		 47.	 '''''''''

	 23.	 '''''''''		 48.	 '''''''''

	 24.	 '''''''''		 49.	 '''''''''

	 25.	 '''''''''		 50.	 '''''''''
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	       ksjer† tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100ls'
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2'2'3'	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh iy ks¯ÈK" ks.uk yd 	

	 fhdackd 

Ú	 ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2" 3" 4'1" 4'2' yd 4'3 weiqfrka 

ilia lr we;'

    

CO

Ne

F

Ar

Cl

Kr

S Si

CO2

NH3

BeSO4 MgSO4 CaSO4

NO3
− NO2

+

CO3
2-

(05 × 5 = ,l=Kq 25)
(01 (a) i|yd ,l=Kq 25)

                    

		      	

O :::

O 

::N:H N

H

+

A

 				          	       (,l=Kq 10)	
	    

	  	                 

	       

(04)

H N O N

:

:

:

H O: :

:

A

+ +
H N O N:

:

H O: :

:

B (04) (04)

+
H N O N

:

:

H O: :

::

C

:
+

A  ia:dhS (01)
fya;=j ( tl <`. mrudKq u; 
úreoaO wdfrdamK we;' (01) 
jvd úoHq;a iDK Tlaiscka u; 
iDK wdfrdamKhla we;' (01)

B ia:dhS (01)
tl <`. mrudKq u;       
úreoaO wdfrdamK we;' (01) 
jvd úoHq;a iDK Tlaiscka u; 
iDK wdfrdamKhla we;' (01)

C wia:dhS (01)
tl <`. mrudKq u; Ok 
wdfrdamK folla we;' (02)

	 (,l=Kq 21)	
              (i) ys w†k ,o jHqyh ksjer† fkdfõ kï" (iii) (iv) yd (v) fldgia i|yd ,l=Kq ysñ fkdfõ'
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H mrudKq 

follg ne∫Kq N
O mrudKq follg 

ne∫Kq N 

⁄'   bf,lafg%dak hq., cHdñ;sh p;=ia;,h ;,Sh ;s%fldaKdldr 

⁄⁄'  yevh msróvh ;,Sh ;s%fldaKdldr

⁄⁄⁄' uqyqïlrKh sp3 sp2

(03 + 03)

(03 + 03)

(03 + 03)
	

       

	      
O%eùh  (,l=Kq 04)

               

	         

    I. N1 iy N2            .....................................................................................................

   II. N1 iy H        ......................................................................................................

  sp3  ^uqyqï ldCIsl&    +    sp2  ^uqyqï ldCIsl&               (03 + 03)

  sp3  ^uqyqï ldCIsl&    +    1s  ^uqyqï ldCIsl&                 (03 + 03)

		          igyk (  ;dCIsl jr®.h i|yka ls¯u wjYH ke;' H i|yd 1s f,i i|yka lr

			       	    we;akï muKla ms<s.; yels h'

       

CH3Cl, HF

Xe, CH3Cl, HF ^´kE u wkqms<sfj<lg&

HF

(02 + 02)

(02 + 01 + 01)

(02)

              

										            (01 (c) i|yd ,l=Kq 10)  
		

			 
(1 i|yd uqΩ ,l=Kq 100)
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02 m%Yakh 

Li LiHH2
 NH3

Li3N

2Li     +       2 H2O 2LiOH     +       H2

2Li     +       H2 2LiH   

Li3N     +      3H2O 3LiOH     +   NH3  

6Li     +       N2 2Li3N

2Li OH     Li2O        +       H2O
∆

(03 × 5 = ,l=Kq 15)

(03 × 5 = ,l=Kq 15)

(02 (a) i|yd  ,l=Kq 30)

	 * igyk (- 2(a) (i) ys A i|yd ms<s;=r jer† kï B, C, D, E i|yd o ,l=Kq fkd,efí'

      

             

							     
						    

1s22s22p63s23p63d34s2 fyda 1s22s22p63s23p64s23d3

											               (,l=Kq 05)
           
            
 
	    

+2, +3, +4, +5 fyda +II, +III, +IV, +V fyda 2, 3, 4, 5 fyda II, III, IV, V 
(02 × 4 = ,l=Kq 08)

 

            

  VO 	   -	 Ndiañl 	

  V2O3 	   -	 Ndiañl 	

  VO2	   -	 WNh.=”	

  V2O5 	   -	 wdï,sl ^WNh.=”&	

(02 × 8 = ,l=Kq 16)

	             

  VO2
+	   -	 ly 		  VO+	   -	 fld< ^b;d ≥r®,N h&	

  VO2+	   -	 ks,a 	

(01 × 4 = ,l=Kq 04)
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  CO2   uqla; fõ  fyda  nqnqΩ ksl=;a fõ  fyda  fld< wjlafIamhla $ fld< meye  
 ødjKhla 	

  [Cr(H2O)6]
3+ 	   -     oï$ ks,a oï    fyda   Cr3 +(aq)   fyda  Cr3 + -    fld< $ ks,a oï 

(04 + 4 = ,l=Kq 08)

(,l=Kq 04)

	   igyk ( úfYaIh jer† kï jr®Kh i|yd ,l=Kq fkd,efí'

 
 

                

jdfkays ñY% f,dayhla f,i fyda ñY% f,dayj, ix>glhla fyda W;afm%arlhla f,i 
^V2O5   ms<s.; yels h'&" .=jka hdkd iE°ug (,l=Kq 04)

 

            

fld< meye;s wjlafIamhla (,l=Kq 03)

      

		    

ly meye;s ødjKhla (,l=Kq 03)

    

           
(03 + 3 = ,l=Kq 06)

X     =    CrO3 
Y     =    Cr2O3 

 
            

ødjKh ly meye;s fõ fyda ;eô,s meye;s ødjKh ly meyehg yefr®' 

(,l=Kq 03)

            

	   

jdish (- m%d:ñl m%du◊lhls' fyda laf,darhsâ whk yuqfõ wkqudmkh l< yels h'

(,l=Kq 03)

(,l=Kq 03)

wjdish (- wka; ,CIHfha ° jr®K úmr®hdih ks¯CIKh ls¯ug wmyiq fõ fyda  

           th iajhx or®Ylhla (self-indicator) fkdfõ'

	
  	  (2 (b) i|yd ,l=Kq 70)

(2 i|yd uqΩ ,l=Kq 100)
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03 m%Yakh

     

	           

Tlaisldrl m%;sl%shdj (-   M2+(aq)             M3+(aq)   +   e (,l=Kq 05)

fldaI m%;sl%shdj       (-   2M2+(aq)  +  Cl2(g)         2M3+(aq)  +   2Cl(aq)
-

(,l=Kq 05)

TlaisyrK m%;sl%shdj  (-   Cl2(g)    +   2e       2Cl(aq)
-

(,l=Kq 05)

 

           

                 

			    

D :  Cl
- (aq, 1.0 mol dm-3)

E :   M2+ (aq, 1.0 mol dm-3) iy M3+ (aq, 1.0 mol dm-3) ñY%Kh 

A :     Cl2 (g, 1 atm) B :   ,jK fia;=j 

C :   fjda,aÜógrh ^úNjudkh& 

            
(05 × 5 = ,l=Kq 25)



- 35 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2013

           

                

   

  	 (04 + 01)

E °cell  =  E °Cl2 / Cl
-   _  E °      M

3+
 / M

2+      fyda       E °cell  =  E °cathode       _ E °anode   

fyda   E °cell  =  E °RHS
   _  E °LHS	  (05)

fyda      1.36 V   _   0.77 V

          =    0.59 V

           

      

                

(4 + 1) (4 + 1) (4 + 1)

(02)(02)

(02)

2 M2+ (aq)   +   Cl2
 (g)  +  (4e)     ∆ H°     2 M3+ (aq)   + 2 Cl (aq)

-

 +  (4e)

2 × (-48.5 kJ mol-1) 2 × (-82.5 kJ mol-1) - 334 kJ mol-1

2 M(s)  +  Cl2
 (g)

                 igyk ( ;dm ridhksl jl%h olajd ke;s kuq;a (eq - 1)  ys .Kkh ksjer† kï  

	                    ,l=Kq (18 + 03)  m%∞kh lrkak'

		  ∆ H° = 2 × (-82.5 kJ mol-1)   -   2 × (-48.5 kJ mol-1)  +  (-334 kJ mol-1)            (eq - 1) 
                         
		  ∆ H° = - 402 kJ mol-1 		  (03 + 01)
    		

            

		  ∆ G° 	 =    − k E°cell

			   =    − 1.93  ×  105 (J mol-1 v-1)    ×    0.59 (V) 	 (04 + 01)

			   =    − 113.87 kJ mol-1 	 (04 + 01)
		
           

	      
  

                  

∆ G° 	 =  ∆ H° − T∆S°   ^iïu; wjia:d olajd ke;akï ,l=Kq fkd,efí'&
(05)

− 113.87  kJ mol-1     =    − 402 ( kJ mol-1)  − 298 (K) ∆S° (04 + 01)

∆S° =    288  kJ mol-1     /  (−298 K)

(04 + 01)∆S° =    0.97 kJ mol-1  K-1

(3 i|yd uqΩ ,l=Kq 100)
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04 m%Yakh

 4.  

	    

                         

			 

 	    H

  CH3 − C − CH2CH2CH3

              CH2CH3

         H                  

CH3 − C − CH
		         
CH3 − CH2

CH3

CH3

			    

	
(10 + 10)

	             

		    
(03)

jHqy iudjhúl fyda Constitutional iudjhúl fyda odu iudjhúl

	    

	              

 	    H

  CH3 − C − CH2CH2CH3

              CH2CH3

C = C
H CH3

CH3 CH2CH2CH3

C = C
CH3 H

CH3CH2 CH2CH3

A B C
(10 + 10 + 10)

		     

	               

(01)B : 3-methyl-2-hexene       or        3-methylhex-2-ene

(01)C : 3-methyl-3-hexene

(4 (a) i|yd ,l=Kq 55)

     

 	          

CH2  =  CH − CH2 Br   P    Q    R    S
HBr CH3CH2BrNaNH2

øj NH3

uoHid¯h 

KOH

m%;sl%shdj 1 m%;sl%shdj 2 m%;sl%shdj 3 m%;sl%shdj 4
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P

 CH3 − CH − CH2

Br Br

 CH3 C  ≡  C− Na+

OR
CH3 C  ≡  C Na

R

Q

 CH3 C  ≡  CH

 CH3 C ≡ C − CH2CH3

S

^igyk ( ms<s;=r jer† jqj;a fldgqj 

ysia jqj;a S i|yd iïmQr®K ,l=Kq 

^03& m%∞kh lrkak'   

 	  									          (03 × 4)

	    

m%;sls%hdj 1 2 3 4

m%;sl%shd jr®.h AE E AB SN

 
(03 × 4)

           

	            

CH2 = CH − CH2Br

CH3CH − CH2BrCH3CH − CH2Br
H − Br

Br

Br
(03) (03)

(03)
(03)

+

-

(12)

  

	   	

           úl,am ms<s;=r (- 

	            

	              

HBr H    +   Br (03)
+ -

CH2 = CH − CH2Br CH3CH − CH2Br

H (03)

(03)
CH3CH − CH2Br

Br

+

+

Br(03) -
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	  Br    	           Br 
 
            CH2 − CH2 − CH2

	                    		  T
					      						    

(03)
	

	       

	         

P i|yd w;rue† ldfndlegdhkh  
+

CH3 − CH − CH2Br 

oaú;shsl ldfndlegdhkhls' jvd 

ia:dhs fõ'

^jvd YS>%fhka P iEfoa'&

T i|yd w;rue† ldfndlegdhkh 
+
CH2 − CH2 − CH2Br 

m%d:ñl ldfndlegdhkhls'

ia:dhs;dj wvq h'

(03)
 

(03)
 

		  * igyk ( jHqyh fkdolajd oaú;Sl ldfndlegdhkhla nj i|yka lr we;akï yd 	

			       jHqyh (iii) fldgfiys olajd we;akï uqΩ ,l=Kq m%∞kh lrkak'	

(4 (b) i|yd ,l=Kq 45)

(4 i|yd uqΩ ,l=Kq 100)
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05 m%Yakh

    

         

       5.     (a)     (i)  
	

		     

PV	 =	 nRT

n	 =	 PV
RT

n	 =	
1.0  ×  103   Pa  ×  0.8314 m3

8.314 J mol-1  K=1  ×  200 K

n 	 =    0.5 mol

(04 + 01)

(04 + 01)

(5 (a) (i) i|yd ,l=Kq 10)
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	            (ii)  jdhq l,dmfha A j, ujq, .Kk  =  nA, jdhq l,dmfha B j, ujq, .Kk  =   nB,

	    	         jdhq l,dmfha A j, ujq, Nd.h  =  xA, jdhq l,dmfha B j, ujq, Nd.h  =   xB,

		     øj l,dmfha A j, ujq, Nd.h   =  x,
A, øj l,dmfha B j, ujq, Nd.h   =   x,

B,

		      

x A
x B

   	= 	  

 n A
 n B

  		 =  
  2
  3

n 	 =   n A         +       n B 	 =     0.5

 n A	 =    0.2 mol

(03)

(03)

(01 + 01)

  	  	       n B	           =    0.3 mol 	  				      	 (01 + 01)

		     øj l,dmfha b;s˙ jk A m%udKh  = (1.0-0.2) mol = 0.8 mol   	 (01 + 01)
		       øj l,dmfha b;s˙ jk B m%udKh  = (1.0-0.3) mol = 0.7 mol   	 (01 + 01)

		       

x/
A       =       

      0.8 mol
(0.8 + 0.7) mol      =    

 8 
15      =      0.533

x/
B       =       

      0.7 mol
(0.8 + 0.7) mol      =    

 7 
15      =      0.467

(03)

(03)

	    	    ^mshjr tl;= lr we;s kï ta wkqj ,l=Kq m%∞kh lrkak'&

(5 (a) (ii) i|yd ,l=Kq 20)

	           (iii)   A j, wdxYsl mSvkh    	    =   PA,      B j, wdxYsl mSvkh 	    =  PB,

		          A j, ix;Dma; jdIam mSvkh  =  P°A,  B j, ix;Dma; jdIam mSvkh  =  P°B 

		     fvda,agka kshuh fh°fuka"
		

		      

PA           =        P   ×   xA       =     1.0  ×  103  Pa  
0.2 mol
0.5 mol

PA           =      4.0  ×  102  Pa

(02)

(01)

		     ta m˙† u 

		      

PB            =        P   ×   xB   =     1.0  ×  103  Pa   
0.3 mol
0.5 mol

PB            =      6.0  ×  102  Pa

(02)
(01)

		    

	  	    rW!,a kshuh fh°fuka"

		      

P°A            =       

  PA

  x/
A

   =  
4.0   ×  102  Pa
      8 / 15

	 =  7.5  ×  102  Pa

P°B            =       

  PB

  x/
B

   =  6.0   ×  102  Pa
      7 / 15

	 =    1.286  ×  103  Pa

(03 + 01)

(03 + 01)

(02 + 01)

(02 + 01)

	 (5 (a) (iii) i|yd ,l=Kq 20)

	   
(5 (a) i|yd uqΩ ,l=Kq 50)
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              (b)      (i)   25°C ys ° Mn(OH2) j, ødjH;dj   =    1.0  ×  10-5  mol dm-3

		       Mn(OH)2 (s)  Mn2+ (aq)  +  2OH- (aq) ^fN!;sl wjia:d w;HjYHhs'& 

												                (02)
		       Ksp    =    [Mn2+ (aq)] [OH- (aq)]2                  ^fN!;sl wjia:d w;HjYHhs'& 	       (02)

		       Ksp    =  1 × 10-5  mol dm-3   ×  (2 × 10-5 mol dm-3)2 		     (02 + 01)

		       Ksp    =  4 × 10-15  mol 3 dm-9   			   		     (02 + 01)

(5 (b) (i) i|yd ,l=Kq 10)

                         (ii)  NH4OH (aq)  NH4
+ (aq)  +  OH- (aq) ^fN!;sl wjia:d w;HjYHhs'&

											             	     (01)
		       Kb    =    [NH4

+ (aq)] [OH- (aq)]
[NH4OH (aq)]

    	 ^fN!;sl wjia:d w;HjYHhs'&	 (01)

	 	      NH4OH ≥r®j, Niauhla neúka ú>gk m%udKh b;d l=vd h'

		       [NH4
+ (aq)]      	 =    [OH- (aq)] iy [NH4OH] = 0.01 mol dm-3	    	       (02)

		       1.6  × 10-5 mol dm-3   =    [OH- (aq)]2 (mol dm-3)2

0.01 mol dm-3
     		     (02 + 01)

		       [OH- (aq)]	         	 =    4.0  ×  10-4  mol dm-3    		      (02 + 01)

(5 (b) (ii) i|yd ,l=Kq 10)
                        (iii)   Ksp     =  [Mn2+ (aq)] [OH- (aq)]2

		          4  ×  10-15 (mol3 dm-9 )  = 10-3  (mol dm-3) × [OH- (aq)]2

	    	         [OH- (aq)]2   =  4 × 10-15 (mol3 dm-9 ) 
10-3  (mol dm-3)

  = 4 × 10-12 (mol dm-3)2      	 (04 + 01)
 

		       [OH- (aq)]  =  2  ×  10-6  mol dm-3 			                            (04 + 01)

		     Mn(OH)2 wjfCIam ùu wdrïN ùu i|yd wjYH [OH- (aq)] = 2 × 10-6  mol dm-3 , 
		       [OH- (aq)], 2 × 10-6 mol dm-3 ùu i|yd wjYH jk [NH4OH] = x f,i Wml,amkh 

		     ls¯fuka"   

		     NH4OH (aq)  NH4
+ (aq)  +  OH- (aq)

		     x - 2 × 10-6  mol dm-3       2   ×  10-6   mol dm-3     	  2   ×  10-6   mol dm-3

	      	      1.6  ×  10-5   mol dm-3   =  [2 × 10-6]2  (mol dm-3)2

x - 2 × 10-6  mol dm-3
 	    	    (04 + 01)

		       x  = 2.25  × 10-6  mol dm-3 					        (04 + 01)
fyda 

	 1.6  ×  10-5   mol dm-3   = 
[2 × 10-6]2  (mol dm-3)2

x  			   (04 + 01)

	 x  = 2.2  × 10-7  mol dm-3					      (04 + 01)
				    		      	      (5 (b) (iii) i|yd ,l=Kq 20)
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	          (iv)  NH4Cl j, ujq,sl ialkaOh = 14.0  +  1.0  × 4  +  35.5  = 53.5 g mol-1

		     tuksid NH4Cl m%udKh = 5.35 g / 53.5 g mol-1    =  0.1 mol	    (01 + 01)

		     c,Sh udOHhl ° NH4Cl iïmQr®Kfhka ú>gkh jk neúka"

		       [NH4
+ (aq)] = 0.1 mol dm-3 					         (01 + 01)

		       [NH4OH] = c mol dm-3 f,i yd ú>gk m%udKh ∝ f,i .;a úg 

		       NH4OH (aq)   NH+
4

 (aq)     +    OH   (aq)-
   

		       iu;=,s;;dfõ ° 

	 c(1-∝) mol dm-3 	 c∝ mol dm-2 	 c ∝ mol dm-3

		       [NH+
4

 (aq)] = (0.1 + ca) mol dm-3         =  0.1 mol dm-3  	    (03 + 01)
		       [NH4

 OH (aq)] = (0.1 - ca) mol dm-3   =  1.0 mol dm-3  	    (03 + 01)

	             igyk ( j.ka;s f,i ,shd we;akï ,l=Kq (04) + (04) m%∞kh lrkak'

		        1.6  ×  10-5 mol dm-3   =  0.1 mol dm-3 [OH¯ (aq)] 
1.0 mol dm-3

  	 (03 + 01)

		       [OH¯ (aq)] = 1.6  ×  10-4  mol dm-3 				        (03 + 01)
	 (5 (b) (iv) i|yd ,l=Kq 20)

----------------------------------------------------------------------------------------------------------------------

             	   úl,am ms<s;=r

			        NH4Cl j, wKql ialkaOh = 14.0  +  1.0  × 4  +  35.5  = 53.5 g mol-1

		     tuksid NH4Cl m%udKh = 5.35 g / 53.5 g mol-1    =  0.1 mol	    (01 + 01)

		     c,Sh udOHhl ° NH4Cl iïmQr®Kfhka ú>gkh jk neúka"

		       [NH4
+ (aq)] = 0.1 mol dm-3 					         (01 + 01)

	     
		       [NH+

4
 (aq)] = (0.1 + ca) mol dm-3         =  0.1 mol dm-3  	    (03 + 01)

		       [NH4
 OH (aq)] = (0.1 - ca) mol dm-3   =  1.0 mol dm-3  	    (03 + 01)

	             igyk ( j.ka;s f,i ,shd we;akï ,l=Kq (04) + (04) m%∞kh lrkak'

		       pOH	  =    pKb + log ( [salt]  )  [base]  				    (03 + 01)

		       pOH	  =   - log (1.6 × 10-5) + log ([0.1 mol dm-3] )  [1.0 mol dm-3]  
 		  (03 + 01)

		       pOH	 =  3.796 
	
		       [OH-] 	 = 1.6  ×  10-4  mol dm-3 				       (03 + 01)
	 (5 (b) (iv) i|yd ,l=Kq 20)
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  	                 (v)  wjidk ødjKfha [Mg(NO3)2(aq)]

		     = 0.02 mol dm-3 ×  0.50 dm3

1.0 dm3
 = 0.01 mol dm-3  		     (04 + 01)

		       wjika ñY%kfha (OH3) wjfCIam ùu je<elaùu i|yd my; ksr®Kdhl iïmQr®K 

	 úh hq;= h'

	 Mg(NO3)2, Mg2+ iy NO3
-

  whkj,g iïmQr®Kfhka ú>gkh jk neúka"

		     wjidk ødjKfha [Mg2+(aq)] =  0.01 mol dm-3		     

		     wjidk ødjKfha Mg(OH)2(s) wjfCIam ùu je<elaùu i|yd"

		      Ksp  ≥  [Mg2+(aq)] [OH- (aq)]2 

		          1 × 10-10 (mol3 dm-9)  ≥  10-2 (mol dm-3)  ×  [OH- (aq)]2

		       [OH- (aq)]2 ≤  1 × 10-10 (mol3 dm-9)
10-2 (mol dm-3)

  =  1 × 10-8  (mol dm-3)2

										            (04 + 01)
		       [OH- (aq)] ≤ 1 × 10-4  mol dm-3 				        (04 + 01)

		     wjidk ødjKfha [NH4OH(aq)]

		     = 0.2 mol dm-3 ×  0.50 dm3

1.0 dm3
   = 0.10 mol dm-3  		     	 (04 + 01)

	             [OH- (aq)], 1 × 10-4 mol dm-3  f,i mj;ajd .ekSu i|yd wjYH [NH4Cl(aq)] =   x
		       f,i .;aúg ú>gk m%udKh b;d l=vd neúka" [NH+

4(aq)] = [NHCl(aq)]      =   h

		     1.6  ×  10-5  mol dm-3 = 
x (mol dm-3) ×  1 × 10-4 (mol dm-3)

0.1 mol dm-3     	 (04 + 01)

		       x   =    1.6  ×  10-2  mol dm-3 			      	  	     (04 + 01)
		     Mg(OH)2(s) wjfCIam ùu je<elaùu i|yd wjYH 

		     NH4Cl m%udKh = 1.6  ×  10-2  mol dm-3    ×  1.0 dm3   =  1.6  ×  10-2  mol      (04 + 01)
	 (5 (b) (v) i|yd ,l=Kq 35)

            (vi) ldKav fjka ls¯fï ° III jk ldKavfha ° Mg(OH)2 ^yhsâfrdlaihsâ f,i

		     wjfCIam úh yels wfkl=;a legdhk& wjfCIam ùu je<elaùu i|yd NH4OH tl;= 

		     ls¯ug fmr NH4Cl tl;= lrhs fyda IV ldKavfha legdhk wjfCIam ùu 

		     je<elaùug (05) 
						        			       (5 (b) (vi) i|yd ,l=Kq 05)
	

 
(5 (b) i|yd uqΩ ,l=Kq 100)

		          
(5 i|yd uqΩ ,l=Kq 100)
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    6.     (a)      (i)  YS>%;dj = k[M]m[N]n	 							           (10)
									            (6 (a) (i) i|yd uqΩ ,l=Kq 10)

                     (ii)    I.   m<uq jk m%ia;drh wkqj m%;sl%shdfõ YS>%;dj [M] j,ska iajdh;a; fõ' tu ksid

		         Mj,g idfmaCI j m%;sl%shdfõ fm< Y=kH (m = 0) fõ' 			  (10)
		         tu ksid" YS>%;dj =   k[N]n 		  (05)

		         		     n     =    0
		     II.  fojk m%ia;drh wkqj"	 N  =  0.1 mol dm-3   úg YS>%;dj   =   10 mol dm-3 s-1

						      N  =  0.2 mol dm-3   úg YS>%;dj   =   40 mol dm-3 s-1

	 	        idkaøKh fo.=K jk úg YS>%;dj y;r .=Khlska jeä fõ' tu ksid N 	

		         wkqnoaOfhka fm< 2 fõ'					     (20)
					     fyda 

		         l=uk fyda ,CIH foll o;a; Ndú;fhka"

		          10 mol dm-3 s-1	=    k (0.1 mol dm-3)n  .............. (1) 	 (04 + 01)
			   40 mol dm-3 s-1	=    k (0.2 mol dm-3)n  .............. (2)	 (04 + 01)
						    

			 
= 40 mol dm-3 s-1

 10 mol dm-3 s-1

(2)   
(1)

(0.2 mol dm-3)n

(0.1 mol dm-3)n
	 (04 + 01)

			   4     =    2n 
			   n     =     2 						      (05)

		         igyk ( ;r®lfhka muKla" W∞( m%ia;drfhka jl% yevh hkqfjka woyia 

			    	  jkafka n = 2 hkak ,nd f.k we;s kï ,l=Kq 10la muKla 

				     m%∞kh lrkak'

		

	            III. uqΩ fm<   =  n + m  =  2 + 0 = 2					     (05)

		     IV.  ^1& jk iólrKfhka"

				  
k =

10 mol dm-3 s-1	    
(0.1 mol dm-3)2

				   (04 + 01)
   				         
				         =  1000 mol-1 dm3 s-1 	 (04 + 01)

									           (6 (a) (ii) i|yd uqΩ ,l=Kq 50)

	  								      
(6 (a) i|yd uqΩ ,l=Kq 60)
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       (b)      (i)	  		  AB(g)	        A(g)	 +	 B(g)
		      t = 0		  1.0 mol			  0		    0
		      iu;=,s; úg 	(1-x) mol		  x mol		    x mol 			  (05)
			   fyda 		
		      iu;=,s; úg idkaøKh  1 - x

V          x
V

        x
V 	

				  

		     

 Kc        = = 
 (x/V)(x/V)

[(1-x)/V]
x2

(1-x)V

						      (05)
		      KcV (1 - x)  =  x2

		      lrduh újD; l, úg m˙udj 3V olajd jeä jk w;r" úfhdackh jk m%udKh 

		     y mol fõ'

				    AB(g)	          A(g)	   +	 B(g)
		      iu;=,s; úg  (1-y) mol 	             y mol 	              y mol 			   (05)
 			   fyda 		
		      iu;=,s; úg 

1 - y
3V  	

 y
3V     y

3V
		    idkaøKh                 	
		

			 

Kc        = = 
(y/3V)(y/3V)
((1-y)/3V)

y2

(1-y)3V
				    (05)

		      3KcV (1 - y)  =  y2 			   (6 (b) (i) i|yd ,l=Kq 20)

                       (ii)    wjia:d fofla ° WIaK;ajfha fjkila fkdjk neúka" iu;=,s;;d ksh;h Kc 	

		     tl u w.hla .kS'					     (05)

 			 

Kc        = = x2

(1-x) V
  y2

(1-y) 3V
						     (05)

			   y	 = 0.5 mol kï

		         

= x2

(1 - x) V
(0.5 mol)2

(1.0 mol  − 0.5 mol) 3V
			   (05)

		           
= =   x2

(1 - x)  
(0.5 mol)2

3(0.5 mol) 
0.5 mol

3 		
			   3x2 − 0.5 mol ( 1 − x) 		  =     0
			   (3x − 1 mol) (2x + 1 mol)	 =     0
			 

		    	
x = 1

3
mol x = 

-1
2

molOR 
    ^ms<s.; fkdyels h&		  (05)

			   x = 0.33 mol 				    (6 (b) (ii) i|yd ,l=Kq 20)

                      (iii)   m˙udj V úg" úfhdackh jk m%udKh = 0.33 mol; m˙udj 3V olajd jeä l< úg

		     úfhdackh jk m%udKh = 0.5 mol; m˙udj 3V olajd jeä l< úg mSvkh wvq jk

		     neúka" th j<lajd .ekSu i|yd AB(g) jeäfhka úfhdackh fõ' 

				    (10)
(6 (b) (iii) i|yd ,l=Kq 10)
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	         (iv)   fo jk iu;=,s;;dj i|yd PV = nRT fh°fuka"

		         y = 0.5
		        n = 1 + y = 1.5 mol			   (4 + 1)

		      m˙udj =  3V,    T = 400 K

		         P2   = 1.5 R × 400 K
3V

				    (05)

		     WIaK;ajh 600 K olajd jeä ls¯fï ° mSvkh = P3 = 1.7 P2
		     f;jk iu;=,s;;dj i|yd PV = nRT fh°fuka"

		      n = (1 + z) mol			   (4 + 1)

		     m˙udj = 3V,   T = 600 K

		        
P2   = 1.7 (1.5 R × 400 K

3V ) = (1+z) R × 600 K
3V  	 (05)

			 
		         1+z = 1.5 × 400 K × 1.7

	        600 K
  =  1.7

		          z = 0.7 mol 				    (4 + 1)
(6 (b) (iv) i|yd ,l=Kq 25)

	       (v)  WIaK;ajh 400 K isg 600 K olajd ^m˙udj ksh; j we;s úg& fjkia jk úg

 		    úfhdackh jk m%udKh jeä fõ' tu ksid ;dmh imhk úg b†˙ m%;sl%shdj

		     jeäfhka is≥ fõ' tneúka b†˙ m%;sl%shdj ;dmdjfYdaIl fõ'

(10)
(6 (b) (v) i|yd ,l=Kq 10)

	         (vi)    ishÆ u jdhq m˙mQr®K j yeisfr®'					     (05)
(6 (b) (vi) i|yd ,l=Kq 05)
(6 (b) i|yd uqΩ ,l=Kq 90)

(6 i|yd uqΩ ,l=Kq 150)
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     7.     (a)      

	      

CH3C ≡ CH   CH3 -C- CH3  CH3 -C- CH3  CH3 -C- CH3

dil. H2SO4

HgSO4

Mg/Ether  
(02+02)

=

O
(i) NaBH4

(ii) dil H2SO4

PCl5

OH
  

Cl
  

 
H

 
H

      

C=C

CH3 CH3

CH3CH3

 

 CH3 -C- CH3  CH3 -C- CH3   CH3 -C- CH3

dil. H2SO4

or H2O

=

O

con. H2SO4

or dil H2SO4

MgCl
  

OMgCl
  

OH
  

          
CH3 -C- CH3  

          
CH3 -C- CH3  

 CH3 -C- CH3

  
H

  
H

  
H

(03 × 12 + 04 = 40)

(7 (a) i|yd ,l=Kq 40)
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             (b)	               

           

C 

NH 

O 
ii

PCl5
NaNO2/ HCl
0-5 °C

CuCl or CuCl / HCl 
or Cu2Cl2 or Cu / HCl  

COOH NH2

   or 

COCl N2
+ / Cl- 

NH3

Cl 
C 

O 
ii

Cl 

 i. aq. NaOH

 ii. dil. H2SO4
or 

  dil. acid  

+

AlCl3

(06 × 10 = 60)
----------------------------------------------------------------------------------------------------------------------

7 (b) i|yd my; ° we;s úl,am ms<s;=reg o ,l=Kq †h yels h'

    

+

AlCl3

C 

NH 

O 
II

PCl5

Cl2 /FeCl3

NaNO2/ HCl
0-5 °C or < 10 °C

H3PO2

COOH

COCl

Cl 

NH2

   or 
Cl 

N2 
+Cl- 

Cl 

NH3

   
Cl 

Cl 

C 

O 
II

C 

NH 

O 
II

Cl 
 i. aq. NaOH

 ii. dil. H2SO4
or 

  dil. acid  

+

----------------------------------------------------------------------------------------------------------------------

(05 × 12 = 60)

(7 (b) i|yd ,l=Kq 60)
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            (c)      (i)	

               

CH3O 

CH3Cl 

                   Cl 

  CH3 − C − CH3

	  H

       	   O 
 

  CH3 − CH− CH3

+

+

(06 + 06)

(06 + 06)
 

	            igyk (  CH3O  i|yd CH3OH iu`. Na ms<s.; yels h' Cl fjkqjg Br fyda I 	
			        ;sîu ms<s.; yels h'

(7 (c) (i) i|yd ,l=Kq 24)
	              (ii)	

               

CH3O 

CH3CH = CH2

       	   Cl
 

  CH3 − CH− CH3
+

Y 		          =

(02 + 02)

(04)

(7 (c) (ii) i|yd ,l=Kq 08)

                      (iii)  bj;a ùu    				   (06)
(7 (c) (iii) i|yd ,l=Kq 06)

              (iv)       

		     

       	 Cl

  CH3 − CH− CH3

(03) (03)

(03)

(03)

CH3 − CH − CH3

+

CH3 − CH − CH3

+

CH3 − CH − CH3

Cl 

− OCH3

OCH3

+

(7 (c) (iv) i|yd ,l=Kq 12)
(7 (c) i|yd uqΩ ,l=Kq 50)

(7 i|yd uqΩ ,l=Kq 150)
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     8.      (a)  A   =  ZnCO3	 B   =  ZnO	 C   =  CO2	 D   =  ZnCl2 fyda Zn2+ fyda [ZnCl4]
2-

									                         fyda [Zn (H2O)6]
2+

	  	          E   =  ZnS	 F   =  Zn(OH)2

		        G   =  Na2ZnO2     fyda   Na2Zn(OH)4     fyda   Zn(OH)4
2-

     fyda   ZnO2
2-

	
		           H   =  [Zn(NH3)4]

2+   fyda  [Zn(NH3)6]
2+				    (06 × 8)

	 ishΩu ms<s;=re ksjer† kï   (02)
(8 (a) i|yd ,l=Kq 50)

	       (b)      (i)   SO2							       (10)
 		         	 	 (8 (b) (i) i|yd ,l=Kq 10)

		               (ii)  3 (SO2       +    2H2O                  SO4
2-     +   4H+           +    2e) 		        (03)

		       

Cr2O7
2-    + 14H+   +  6e           2Cr3+   +   7H2O 				     (03)

Cr2O7
2-    +   2H+   +  3SO2       2Cr3+   +   3SO4

2-
    +    H2O 		   (04)

		       H2O2    +    2H+    +     2e    2 H2O  		      			         (03)

		       

SO2         +     2H2O           SO4
2-      +     4H+     +     2e 			    (03)

SO2        +     H2O2     SO4
2-   +   2H+   fyda  SO2  + H2O2  H2SO4 	  (04)  

       		       H2SO4   + BaCl2    BaSO4 ↓   +  2HCl   fyda  SO4
2-   + BaCl2    BaSO4 ↓ +  2Cl¯     

			   (04)
----------------------------------------------------------------------------------------------------------------------
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	   úl,am ms<s;=r ^01&

	 	  3 (H2SO3       +    H2O          SO4
2-     +   4H+           +    2e) 		                    (03)

		    

Cr2O7
2-    +    14H+   +  6e           2Cr3+   +   7H2O 			       (03)

Cr2O7
2-    +   2H+   +  3H2SO3      2Cr3+   +   3SO4

2-
    +    4H2O 		      (04) 

		   H2O2    +    2H+    +     2e    2 H2O  		      			         (03)

		    

H2SO3       +     H2O           SO4
2-      +     4H+     +     2e 			       (03)

H2SO3       +     H2O2     SO4
2-   +   2H+   + H2O 	     			       (04) 

	               H2SO4   + BaCl2    BaSO4 ↓   +  2HCl   fyda  SO4
2-   + BaCl2    BaSO4 ↓ +  2Cl-   (04)

----------------------------------------------------------------------------------------------------------------------                         

  	  úl,am ms<s;=r ^02&

		    3 (SO3
2- 

      +    H2O           SO4
2-     +   2H+           +    2e) 		                    (03)

		    

Cr2O7
2-    + 14H+   +  6e           2Cr3+   +   7H2O 				        (03)

Cr2O7
2-    +   8H+   +  3SO3

2-
       2Cr3+   +   3SO4

2-
    +    4H2O 		      (04) 

		    H2O2    +    2H+    +     2e    2 H2O  		      			         (03)

		    

SO3
2-

         +    H2O           SO4
2-      +     2H+     +     2e 			       (03)

SO3
2-

       +     H2O2     SO4
2-   +   H2O 	     				        (04) 

       		    H2SO4   + BaCl2    BaSO4 ↓   +  2HCl   fyda  SO4
2-   + BaCl2    BaSO4 ↓ +  2Cl-   (04)

		  igyk ( iólrKh iu;=,s; lr ke;akï ,l=Kq fkd,efí'

	  		    wr®O m%;sl%shd ,shd fkdue;s kuq;a iïmQr®K ksjer† m%;sl%shdj muKla ° we;s kï" uqΩ 

			    ,l=Kq  m%∞kh lrkak' i.e. (03 + 03 + 04)
(8 (b) (ii) i|yd ,l=Kq 24)

	                 (iii)       I.    Q = H2S 					     (10)
			              II.  2 H2S    +  SO2           3S ↓  +  2 H2O 	

						      fyda 

				       2 H+    +  2 H2S  +  SO3
2-           3S            +    3 H2O

				       3 H2S  +  H2SO4     	                         4S             +    4 H2O	 (06)

 					     (8 (b) (iii) i|yd ,l=Kq 16)

(8 (b) i|yd ,l=Kq 50)
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           (c)	   (i)   IO3
-    +    5I-    +    6H+       3I2    +   3H2O  --------- (1)	 (04)

				      I2    +    2S2O3
2-        S4O6

2-    +     2I-  	      --------- (2)		  (02)
				      S2O3

2-  ys ujq, m%udKh 	 =	
0.50
1000

  ×  12.50		 (02)

				      I2  ys ujq, m%udKh 	    	 =	
0.50
1000

  ×  12.50  ×  1
2 		  (02)

				      H+
  ys ujq, m%udKh 	   	 =	

0.50
1000

  ×  12.50  ×  1
2   ×  2		  (02)

				  
		        [H+-] 		    	 =	

0.50
1000

  ×  12.50  ×  1
2   ×  2  ×  1000

25.0
	       (02)

					             	 =   	 0.25 mol dm-3

				          igyk ( by; .Kkh ls¯u i|yd H+   ≡   S2O3
2-   iïnkaOh o Ndú; l< yels h'

(8 (c) (i) i|yd ,l=Kq 16)

		               (ii)  NaOH   +    HCl      NaCl    +   H2O 					     (01)
				      Na2CO3 +   2HCl     2NaCl  +   H2O  +  CO2				    (01)

				      NaOH  yd Na2CO3  iu`. m%;sls%hd ls¯ug wjYH HCl ujq, m%udKh = 
0.25
1000

  ×  32.0	
      				    (03)

				      NaOH  iu`. m%;sls%hd ls¯ug wjYH HCl ujq, m%udKh 	        = 0.25
1000

  ×  24.0      	
	 (03)

				     tneúka" Na2CO3  iu`. m%;sls%hd ls¯ug wjYH HCl ujq, m%udKh

					          =    0.25
1000

  ×  32.0   -  	  0.25
1000

  ×  24.0					     (03)

				          =     0.008 - 0.006
				          =     0.002								        (03)

				     tneúka" 25.0 cm3
  ys  Na2CO3   ujq, m%udKh  =   0.002

2
  			   (03)

				     500.0 cm3
  ys  Na2CO3   ujq, m%udKh 	     =   0.002  ×  20

2
  =     0.02 	 (03)

			              Na2CO3  ys wKql ialkaOh 		      =     106 g mol-1

			                      Na2CO3  ys ialkaOh 			       =  0.02 × 106      =    2.12 g 	  (03)

 				     kshe†fha wvx.= % Na2CO3 			         =   2.12
42.4

 × 100 % 		  (03)

									              =     5.0 % 			   (03)

 					     (8 (c) (ii) i|yd ,l=Kq 29)

                      (iii) Wml,amkh $ Wml,amk - jeämqr BaCl2 tla ls¯fuka ødjKfha wvx.= ldnfkaÜ

		      ish,a, u BaCO3 f,i wjlafIam fõ' 

(8 (c) (iii) i|yd ,l=Kq 05)
(8 (c) i|yd ,l=Kq 50)

(8 i|yd uqΩ ,l=Kq 150)
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     9.      (a)     (i)       I.      S(s)      +     O2(g)      
(01)∆      SO2(g)       	 (02)

		

	 2 SO2(g)   +    O2(g)   
450 °c (01)

1 − 2 atm
V2O5 (01)

(01)
   2SO3(g)	   (02)	

		  	
		

  	 SO3(g)   +    H2SO4(l)    H2S2O7(l)	 (02)	

	 H2SO4(l)     +   H2O(l)        2H2SO4(aq)	 (02)
			 
	              SO2  ksIamdokh ls¯fï ° fjk;a l%u o ms<s.; yel'

			   W∞(	 2PbS(s)   +   3O2(g)   ∆    2 PbO(s)  +   2SO2(g) 

			         	 2ZnS(s)   +   3O2(g)   ∆    2 ZnO(s)  +   2SO2(g) 

				    2H2S(g)   +   3O2(g)   ∆    2H2O(g)  +   2SO2(g) 
				    (H2S in crude oil burned in air)
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			   2CuFeS2(s)   +   4O2(g)   ∆    Cu2S(s)  +  2FeO(s)  +  3SO2(g) 
			   (copper pyrites)

			   4CuFeS2(s)   +  11O2(g)  ∆   2Cu2O(s)  +  4FeO(s)  +  8SO2(g) 

			   4FeS2(s)   +  11O2(g)  ∆    2Fe2O3(s)  +  8SO2(g) 

			   igyk ( fN!;sl wjia:d wjYH ke;'		  (9 (a) (i) (I) i|yd ,l=Kq 12)

		       II. SO2 yd O2w;r m%;sl%shdj m%;sjr®;H (01) yd ;dm∞hl (01) jk w;r b†˙ 

			   m%;sl%shdfõ ° wKq ixLHdj wvq fõ' (01) f,apeg,shr® uQ,Or®uhg wkqj (01) wvq

			   WIaK;aj (01) yd by< mSvk (01) m%;sls%hdjg ys;lr fõ'	

			   by< mSvk Ndú;fhka m%;sl%shd b†˙hg fhduq l< yels jqj;a thska ,efnk iqΩ 

			   m%;s,dNh ta i|yd wjYH jk WmlrKh i|yd ±˙h hq;= wêl ms˙jeh ksid

			   m%fhdackj;a fkdfõ' (01) tneúka 1 - 2 atm mSvk Ndú; fõ'

			   wvq WIaK;ajj, ° m%;sl%shdfõ YS>%;djh wvq (01)' ms<s.; yels YS>%;djla ,nd 

			   .ekSu i|yd 450 °C WIaK;ajhla Ndú; fõ' (01) iu;=,s; wjia:djg 

		   	 blaukska t,öu i|yd (01) yd m%;sls%shdfõ YS>%;dj jeä ls¯u i|yd (01)
			   W;afm%arlhla (V2O5), Ndú; fõ' 

	 (9 (a) (i) (II) i|yd ,l=Kq 11)

		        III.	 fmdfydr ksIamdofha °				    ridhk øjH ksIamdofha °

			   jr®Kl (dyes) ksIamdokfha °			   T!IO ksIamdokfha °

			   mqmqrk øjH ksIamdokfha °			   r:djyk neg˙j, $ neg˙ 	

									         wï, 

			   laId,l ksIamdokfha °				   f,day ksêj,ska f,day ,nd 	

									         .ekSfï °

			   Tlaisldrlhla					     úc,ldrlhla f,i 

			   lD;su fl¢ ksIamdokfha °			   ma,diaála ksIamdokfha °

			   ;Ska; yd jr®Kl (pigments) ksIamdokfha °	 fmfg%da,shï ms˙my≥ ls¯fï °

			   ^jdhq& úhÆïldrlhla

		  ^´kEu folla i|yd 01 × 2 = 02&

(9 (a) (i) (III) i|yd ,l=Kq 02)

(9 (a) (i) i|yd ,l=Kq 25)

                       (ii)       I.   CaCO3(s)            ∆       CaO(s)  +  CO2(g) 
(01)

 		  (02)

 		           CaO(s) + 3C(s)        ∆     CaC2(s)  +  CO(g) 
(01)

 		  (02)

fyda

		           2CaO(s)   +   5C(s)        ∆     2CaC2(s)   +   CO2(g)  	 (02)

		           CaC2(s)   +   2H2O(l)       Ca(OH)2(aq)  +  C2H2(g) 	 (02)

(9 (a) (ii) (I) i|yd ,l=Kq 08)
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N2(g)         +        H2(g)

450 °C         (01)

200 - 250 atm          (01)
Fe/K2O/Al2O3                 (01)

1 - 10 atm                (01)
Pt/Rh                                       (01)

Fractional distillation 
of liquid air                (01)

From air                        (01)

Cold air                    (01)

or

From natural gas or 
naptha                           (01)

Electrolysis of NaCl                       (01)

2NH3(g)        (01)

4NO(g)   +  6H2O(g)   (01)4NH3(g)     +     5O2(g)      

2 NO(g)    +    O2(g)     (01) 2NO2(g)    (01)

3NO2(g)  +  H2O(l)        2HNO3(aq)   +    NO(g)         (01)

4NO2(g)  +  2H2O(l) + O2(g)       4HNO3(aq)          (01)

HNO3(aq)   +  NaOH(aq)       NaNO3(aq)   +   H2O(l)         (01)

2NaNO3(s)       ∆     2NaNO2(s)   +   O2(g)         (01)

850 - 1000 °C     (01)

				       igyk ( fN!;sl wjia:d wjYH ke;'

                  

Fractional distillation of liquid air - øùlrKh lrk ,o jd;fha Nd.sl wdijkh 

From natural gas of naptha - iajNdúl jdhq fyda kema;dj,ska 

Electrolysis of NaCl - NaCl úoHq;a úÉf√okh 

				    (9 (a) (ii) (II) i|yd ,l=Kq 17)

(9 (a) (ii) i|yd ,l=Kq 25)
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  	      (iii)       I.  	n%hska ^idkaø NaCl ødjKhla& NH3 yd CO2 		  (02 + 02 + 02)

		         II. 	 n%hska 	 - uqyq≥ c,fhka 				    (02)
			   NH3 	 - fyanr® l%ufhka 			   (02)
			   CO2 	 - yqkq.,aj,ska 				    (02)

		      III. 	CaCl2								                   (02)

		      IV.  -  NaHCO3  wjfCIam ls¯u i|yd 		   		      	 (02)
			   -  n%hska ys jdhq øjKh ls¯ug  				    (02)

		      V.  	-  ù≥re CId,l" inka" fidaähï is,sflaÜ yd lv∞is ksIamdokfha °

			   -  lGsk c,h uD≥ ls¯u i|yd" CId,lj, fojqï fidavd $ fr† fidavd f,i

			      ldp c,h iE°u $ .sks ksùï ldrlhla  

			   (ñka ´kEu folla 02 + 02)

    		       VI. 	 uqyq≥ c,fhka NaCl wjfCIam ls¯fuka miq b;s˙ jk uõ ødjKhg

			   (mother liquor) CaCl2 tla lrkq ,efí' 				    (01)
			   SO4

2-  i|yd fyd| m%Njhls' 					         (01)

			   CaCl2(s)   +   SO4
2-(aq)       CaSO4. 

 2H2O ^‚maiï& 			 
(01)

(9 (a) (iii) i|yd ,l=Kq 25)

(9 (a) i|yd ,l=Kq 75)
  

            (b)      (i)                  F

  Cl − C − Cl

         Cl 

CFC

                F

  F   − C − Cl

         Cl 

CFC

                F

   F  − C − F

         Cl 
CFC

	  

			 

		

		

                F

   H − C − Cl

         Cl 
HCFC

                F

  H  − C − F

         Cl 
HCFC

                F

   H  − C − H

         Cl 
HCFC

	 (03 × 6 = 18)
^jHqyh muKla kï 02" jHqyh yd y∫kd.ekSu i|yd 03&

(9 (b) (i) i|yd ,l=Kq 18)
               (ii)   m%ldYh ksjer† h'  (03)
		     C-F iy C-Cl nkaOkj,g idfmaCI j C-H ≥r®j, nkaOkhls' (03)
 		     md˙i˙l ridhk yuqfõ m%;sl%shdjg Ndck fõ' (03)
		  (9 (b) (ii) i|yd ,l=Kq 09)

	      (iii)   ñys;,fha WKqiqï ùï' (03) CFC yd HCFCs hk fojr®.h u y˙;d.dr jdhq (03)
		       jk w;r  tu`.ska jdhqf.da,fha WIaK;ajh jeä fõ' (03) HCFCs m%;sls%hdYS,S ksid 	

	             tajdfha jdhqf.da,fha „j ld,h wvq h' (03) tu ksid ñys;,h WKqiqï ùug olajk

		      ∞hl;ajh CFCs j,g jvd wvq h' (03)
(9 (b) (iii) i|yd ,l=Kq 15)
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	          (iv)   ridhksl j m%;sls%hdYS,S ke; 	 -	 wdydrj,g ydks fkdlrhs'

		      fN!;sl j ksIals%hhs		  -	 m˙fNdackh l<;a ydkslr fkdfõ'

		      .sks fkd.kakd iqÆ nj 		  -	 wdrCIs;hs'

		      myiqfjka ixfldapkh yd 		 -	 fyd†ka YS;lrKh lrhs'

		      m%idrKh l< yels h

		      wvq ≥iai%dú;dj			   -	 myiqfjka ixirKh l< yels h'

		      wvq ;dmdxl				   -	 ldur WIaK;ajfha ° jdhq fõ'

		      by< ;dm Od˙;dj 				 

		  (´kEu 03la 03 × 3 = 09)
(9 (b) (iv) i|yd ,l=Kq 09)

                   (v)    by< uÜgïj,° CFCs, UV lsrKj,g ksrdjrKh fõ' UV lsrK yuqfõ ° C-Cl
	                 fyda C-F& nkaOk leã (03) laf,da¯ka ^maÆfjd¯ka& uqla; LKavl idohs' (03) fuu

		     uqla; LKavl ´fidaka úkdY ls¯u W;afm%arKh lrhs' (03) fuu`.ska ´fidaka

		      ia;rh CIh fõ' (03) 
		      by; m<uq ,l=Kq 09 my; olajd we;s wdldrhg o ±laúh yels h'

							     

		               
CFCl3       °CFCl2    +    °Cl   ^´kEu CFC wKqjla Ndú; l< yel'& 

UV (or hv)

(03) (03) 	

			   °Cl  +  O3       °OCl    +    O2    		   (01) 	

			 

hv
O2       2O				     (01)

			 
°OCl    +    O      °Cl  +  O2		   (01)

(9 (b) (v) i|yd ,l=Kq 12)

(vi)    	́ fidaka ia;rh CIhùu ksid UV lsrK fmd<j lrd <`.d fõ' (03) mdrcïnq, lsrK 

my; ±lafjk .egÆj,g fya;= fõ'

			   jdhqf.da,Sh WIaK;ajh by< hEu'

			   fmd<j uÜgfï ° ´fidaka iE°u'

			   wefia iqo we;s ùu'

			   yfï ms<sld we;s ùu'

			   j.djkag ydks meñKùu'	 		

^´kE u ;=kla i|yd ,l=Kq 03 ne.ska&

(9 (b) (vi) i|yd ,l=Kq 12)

(9 (b) i|yd uqΩ ,l=Kq 75)

(9 i|yd uqΩ ,l=Kq 100)
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10 m%Yakh
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        10.    (a)      (i)    4H2O2    +    PbS          PbSO4    +    4H2O  			   (04)
		

		     Tlaisldrlhla fyda TlaislrKh fõ'			   (01)

               (ii)   2MnO4
-   +  5H2O2 +  6H+        2Mn2+  + 8H2O +   5O2  		  (04)

		

		     Tlaisydrlhla fyda TlaislrKh fõ'				   (01)

                                 (iii) Cr2O7
2-   +  3H2S +  8H+        2Cr3+  + 3S +   7H2O  			   (04)

		

		     Tlaisydrlhla fyda TlaislrKh fõ'				    (01)

 	              (iv)  Cu(s)  +  H2S         ∆       CuS  +  H2 				    (04)
		

		     Tlaisldrlhla fyda TlaisyrKh fõ fyda wï,hla f,i		  (01)

	           (v)  C  +   4HNO3   
     ∆    CO2 + 4NO2 + 2H2O  				    (04)

		

		     Tlaisldrlhla fyda TlaisyrKh fõ 	 (01)

(10 (a) i|yd ,l=Kq 25)

              (b)   1 l%uh 

	 	 is≥jk wr®O m%;sls%hd 

		  5(Fe2+       Fe3+   +    e)			   (02)

		  5(C2O4
2-       2CO2    +    2e)			   (02)

		  3 (MnO4
-      +      8H+     +    5e         Mn2+   +    4H2O)			   (02)

		

		  3 MnO4
-   +   5C2O4

2-  +   5Fe2+    +  24H+     5Fe3+   + 10CO2  + 12H2O + 3Mn2+      (08)

	 	 FeC2O4    ujq,hl ialkaOh	 =   144 g

		  FeC2O4    ys ujq, m%udKh     =   0.300g
144 g

						      (03)

		  Fe2+    ys ujq, m%udKh	    =	 C2O4
2- ys ujq, m%udKh = 

0.300g
144 g

  = 2.08 × 10-3    (03)

		  KMnO4
   ys m˙udj V cm3 f,i ie,lSfuka

		  MnO4
- ys ujq, m%udKh 	     =   

0.025
1000

	 ×  V				    (03)

		  tneúka" Fe2+  ys ujq, m%udKh  =	  C2O4
2- ys ujq, m%udKh  =  

0.025
1000

 ×  V   × 
5
3

	
			 

(03 + 03 + 09)
 		

		  =  
0.025
1000

 ×  V   × 
5
3

   =  2.08 × 10-3    		  (07)

		  V  = 50.0 cm3		  (04 + 01)
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	                     2 l%uh

		  5 (Fe2+       Fe3+   +    e)			   (02)

		  	MnO4¯      +      8H+     +    5e         Mn2+   +    4H2O			   (02)
		

		  5Fe2+  +  MnO4¯  +   8H+      5Fe3+   + Mn2+   +    4H2O            ------------ (1)	      (04)

		  5(C2O4
2¯      2CO2    +    2e)			   (02)

		  2 (MnO4¯      +      8H+     +    5e         Mn2+   +    4H2O)	 	

		  2 MnO4¯   +   5C2O4
2¯  +   16H+     10CO2  +  2Mn2+  +   8H2O   ------------ (2)	  (04)

	          Fe2+    ys ujq, m%udKh   =  C2O4
2- ys ujq, m%udKh = 

0.300g
144 g

  = 2.08 × 10-3          (03 + 03)	

            ^1&  m%;sl%shdj i|yd MnO4¯ m˙udj V1 cm3   f,i ie,lSfuka  

		    MnO4
-   ys ujq, m%udKh 	     =   

0.025
1000

	 ×  V1				    (03)

		   tneúka" Fe2+  ys ujq, m%udKh  =	   
0.025
1000

 ×  V1   × 5 		  (03)
 		

		   =  
0.025
1000

 ×  V1   × 5   =  2.08 × 10-3    		  (03)

		   V 1 = 16.67 cm3   ≈  16.7 cm3		  (03)

	              ^2& m%;sl%shdj i|yd MnO4
- m˙udj V2 cm3   f,i ie,lSfuka  

		    MnO4
-   ys ujq, m%udKh 	     =   

0.025
1000

	 ×  V2				    (03)

		   C2O4
2-  ys ujq, m%udKh        =	   

0.025
1000

    ×  V2   × 	 5
2

	 (03)
 		

		   =  
0.025
1000

 ×  V2   ×   5
2

  =  2.08 × 10-3    		  (03)

		   V2   =  33.28 cm3   ≈  33.3 cm3		  (03)
		      uqΩ m˙udj  =   16.67 cm3   +   	33.28 cm3 	 (01)

		    = 50.0 cm3		  (04 + 01)

	 	
	



- 73 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2013

                      3 l%uh

         

3MnO4
-     +     5FeC2O4      +    24H+     3Mn2+     +      5Fe3+   +     10CO2    + 12H2O  

+11 +8

 +7  +2

}-(3e × 5)

+(5e × 3)
(02 + 02 + 02 + 08)

		   FeC2O4  ys ujq, m%udKh 	     =   
0.300 g 
144 g

   =  2.08 × 10-3			   (03)

		   m%;sl%shdj i|yd MnO4¯  m˙udj V    cm3   f,i ie,lSfuka 

		   MnO4¯   ys ujq, m%udKh    ≡	   
0.025
1000

 ×  V	 (09)
 		

		   FeC2O4  ys ujq, 5 ≡  KMnO4  ys ujq, 3  		  (03)

		   =   0.300 g
144 g

   ×   3   =  0.025   ×   V   ×   5
1000

		  V  =  50.0 cm3		  (04 + 01)
	 (10 (b) i|yd ,l=Kq 50)
             (c)    (i)  fm%dfmaka oykh i|yd 

		   H2(g)  +  1/2O2(g)     H2O(l) 		  ∆H1 = -286 kJ mol-1     ---- (1)      (01)

		  C(graphite) + O2(g)  CO2(g) 		  ∆H2 = -394 kJ mol-1      ---- (2)      (01)

		  3C (graphite) + 4H2(g)  C3H8(g) 	 ∆H3 = -104 kJ mol-1      ---- (3)      (02)

		  C3H8(g) + 5O2(g)  3CO2(g) + 4H2O(l) 	∆H4 			    ---- (4)      (02)

		  ∆ H4 = 4   ∆H1   +     3    ∆H2    -    ∆H3 

		  ∆H4 = 4(-286 kJ mol-1) + 3 (-394 kJ mol-1) - (-104 kJ mol-1)

			       (01 + 01)		  (01 + 01)	 (01 + 01)

		  = -2222 kJ mol-1			    (02 + 01)
fyda

                   (02)

(02)(02)
C3H8(g)  +  5O2(g)     3CO2(g)  +  4H2O(l) ,  ∆H4 

∆H3 = -104 kJ mol-1

(01 + 01)

 4  ∆H1  +  3 ∆H2

=   4(-286 kJ mol-1) + 3(-394 kJ mol-1) 	
         (01 + 01)		     (01 + 01)

3C (graphite)   +   4H2(g)    +   5O2(g)

		  ∆ H4    =     4   ∆H1   +  3  ∆H2  -  ∆H3

		  = -2222 kJ mol-1		  	  		  (02 + 01)
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fyda

		

	               

Enthalpy change 
(kJ mol-1)

3C (graphite) + 4H2(g) +  5O2(g)

C3H8(g)  +  5O2(g)

3CO2(g)  +  4H2O(l) 
∆H4 

0

-104

-2326

 		  (02)

(02)

(02)

		          ∆H4 = 4(-286 kJ mol-1) + 3 (-394 kJ mol-1) - (-104 kJ mol-1)

			       (01 + 01)		  (01 + 01)	 (01 + 01)

		           ^fyda ksjer† tka;e,ams fjkialï rEmfha ±laùu&

		          = -2222 kJ mol-1		  	  (02 + 01)
  

		        ìhqfÜka oykh i|yd

		      H2(g)  +  1/2O2(g)     H2O(l) 	∆H1 = -286 kJ mol-1     		 ---- (1)      (01)

		     C(graphite) + O2(g)  CO2(g) 		 ∆H2 = -394 kJ mol-1      ---- (2)      (01)

		     4C (graphite) + 5H2(g)  C4H10(g) 	 ∆H3 = -126 kJ mol-1      ---- (3)      (02)

		     C4H10(g) + 13/2 O2(g)  4CO2(g) + 5H2O(l) ∆H4 		   ---- (4)      (02)

		     ∆ H4 = 5 ∆H1   +  4 ∆H2  -  ∆H3 

		     ∆H4 = 5(-286 kJ mol-1) + 4 (-394 kJ mol-1) - (-126 kJ mol-1)

			       (01 + 01)		  (01 + 01)	 (01 + 01)

		      = -2880 kJ mol-1			    (02 + 01)
fyda

                   
(02)

(02)(02)
C4H10(g)  +  13/2O2(g)   4CO2(g)  +  5H2O(l) ,  ∆H4 

∆H3 = -126 kJ mol-1

(01 + 01)

 5∆H1  +  4 ∆H2

=   5(-286 kJ mol-1) + 4(-394 kJ mol-1) 	
         (01 + 01)		     (01 + 01)

4C (graphite) +  5H2(g)  +   13/2O2(g)

		     ∆ H4    =     5 ∆H1   +  4 ∆H2  -  ∆H3

		        = -2880 kJ mol-1		  	  		  (02 + 01)
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fyda

		

	             

Enthalpy change 
(kJ mol-1)

4C(graphite)+5H2(g) +13/2O2(g)

C4H10(g)  +  13/2O2(g)

4CO2(g)  +  5H2O(l) 
∆H4 

0

-126

-3006

 		  (02)

(02)

(02)

		         ∆H4 = 5 (-286 kJ mol-1) + 3 (-394 kJ mol-1) - (-126 kJ mol-1)

			       (01 + 01)		  (01 + 01)	 (01 + 01)

		          ^fyda ksjer† tka;e,ams fjkialï rEmfha ±laùu&

		          = -2880 kJ mol-1		  	  (02 + 01)

(10 (c) (i) i|yd ,l=Kq 30)

                     (ii)   	c,h 400gl WIaK;ajh 25 °C isg 85 °C olajd jeäls¯u i|yd wjYH ;dm

		        m%udKh

		     q     =     400 g   ×    4.2 J g-1  °C-1      ×    (85 - 25) °C		 (04 + 01)
		             =    100.8 kJ					     (04 + 01)

(10 (c) (ii) i|yd ,l=Kq 10)

	         (iii)  tu ;dm m%udKh ksmoùug wjYH fm%dfmaka m%udKh

		             =    1/2222 kJ mol-1    ×     100.8 kJ      =      4.54    ×    10-2 mol	 (04 + 01)

		    úfudapkh jk CO2 m%udKh =   4.54 × 10-2 mol × 3 = 1.36 × 10-1 mol        (04 + 01)
		     úfudapkh jk CO2 ialkaOh =  1.36 × 10-1 mol × 44 g mol-1 =  5.98 g       (04 + 01)

		    tu ;dm m%udKh ksmoùug wjYH ìhqfÜka m%udKh

		             =    1/2880 kJ mol-1    ×     100.8 kJ       =      3.50    ×    10-2 mol	 (04 + 01)

		    úfudapkh jk CO2 m%udKh =   3.50 × 10-2 mol × 4 = 1.40 × 10-1 mol        (04 + 01)
		     úfudapkh jk CO2 ialkaOh =  1.40 × 10-1 mol × 44 g mol-1 = 6.16 g        (04 + 01)

(10 (c) (iii) i|yd ,l=Kq 30)
       
	                    (iv) 	tlu ;dm m%udKhla ksmoùfï ° fm%dfmakaj,ska úfudapkh jk CO2 m%udKh

		    idfmaCI j wvq neúka th md˙i˙l j jvd fhda.H fõ'		  (05)

(10 (c) (iii) i|yd ,l=Kq 05)
(10 (c) i|yd uqΩ ,l=Kq 75)

								      
10 i|yd uqΩ ,l=Kq 150


