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m%Yak

wxlh

ms<s;=re

wxlh

m%Yak

wxlh

ms<s;=re

wxlh

1 3 26 3

2 5 27 3

3 3 28 4

4 2 29 2

5 1 30 4

6 3 31 1

7 1 32 1

8 2 33 5

9 4 34 2

10 5 35 5

11 3 36 4

12 2 37 5

13 5 38 3

14 5 39 5

15 3 40 4

16 1 41 5

17 3 42 4

18 2 43 1

19 5 44 4

20 4 45 2

21 1 46 4

22 3 47 4

23 2 48 1

24 5 49 2

25 3 50 1

,l=Kq 2 × 50 = 100
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w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2015
ridhk úoHdj - II m;%%h 

ms<s;=re i|yd u`. fmkaùu 

A  fldgi - jHqy.; rpkd  

                        

1. (a)  (i) NH2
ï  <  N2H4  <  NH2OH   

  (ii) O2  < O3 < H2O2  

  (iii) SF6 < SF4 <  SF2 

  (iv) Na  <  Zn  <  V 

  (v) Al(OH)3  < Mg(OH)2 < Ba(OH)2  ^,l=Kq 06 × 5 = 30) 
 

 (b)   (i) 2�ï�2�ï�1� �1�ï�2�::

:
:

:::
:

:
:  ^,l=Kq 05)

  (ii) 2�ï�2�ï�1� �1�ï�2�::

:
:

:::
:

:
:     2�ï�2�ï�1�ï�1� �2�:

:::
:

:
: : :

:

    
+

2� �2�ï�1�ï�1�ï�2�::

:::::

:: :

    ^fuu jHqyhg ,l=Kq  ke;'&      

                                                                   
2�ï�2� �1�ï�1�ï�2�::

::

::

:
: :

+

:

     ^,l=Kq 04 × 3 = 12)

  (iii)  O2     -  p;=ia;,Sh N3     -    ;,Sh ;%%sfldaKdldr   
      ^,l=Kq 03 × 2 = 06)

  (iv)  N4     -   sp2 O5     -   sp3 / 2p  
      ^,l=Kq 03 × 2 = 06)

  (v)  
O 

O 
115$ < y < 120$ 100$ < x < 110$

x y
y

: :

:

:

N 
N 

O  
         ^,l=Kq 06)
 

 (c)   (i) ,hsudka ^,l=Kq 05)
   
  (ii)  ï36 yd ï327 kJ molï1  ^,l=Kq 03 + 03)

  (iii) ï36 ï��ï327) kJ molï1 ^,l=Kq 03 + 01)
   =  291 kJ molï1  ^,l=Kq 03 + 01)
   
  (iv) fµdafgdak 1l Yla;sh" E    =   

291 kJ molï1

6.022 × 1023 molï1    =  48.32 × 10ï23 kJ ^,l=Kq 03 + 01)

   i   =    
E
h    ����i   =     

48.32 × 10ï23 × 103 J
6.626 × 10ï34 J s   =  7.29 × 1014 sï1 ^,l=Kq 03 + 01) 

  
   
  (v)  (�  � ��ï��ï����� kJ molï1      ^,l=Kq 03 + 01)
     = 1311 kJ molï1      ^,l=Kq 03 + 01) 
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  2. (a) (i) (I) NH3

   (II) NH3, H2S, HI

   (III) H2S yd HI     ^,l=Kq 03 × 6 = 18)

  (ii)  (I) Na + H2S  Na2S + H2   fyda    
     2Na + 2NH3  2NaNH2 + H2   fyda 
     2Na + 2HI  2NaI + H2   fyda

     jeämqr 2H2S + 2Na  2NaHS + H2    

    (II) H2S + Cl2  2HCl + S   fyda

     3Cl2 + 2NH3  N2 + 6HCl   fyda

     3Cl2 + 8NH3  2N2 + 6NH4Cl   fyda

     3Cl2 + NH3  NCl3 + 3HCl   fyda

     Cl2 + H2S  2HCl + S   fyda

     Cl2 + 2HI  I2 + 2HCl      

      (III) SO2 + 2H2S  3S + 2H2O    ^,l=Kq 05 × 3 = 15)  
      

  (iii) (NH4)I     ^,l=Kq 05)
    iyixhqc nkaOk  
    whksl nkaOk 

    odhl iyixhqc nkaOk$odhl nkaOk$ix.; nkaOk  ^,l=Kq 02 × 3 = 06) 
    

  (iv) (I) NH3

   (II) NH3, H2S, HI     ^,l=Kq 03 × 4 = 12)

  (v) (NH4)2S / NH4HS
   ammonium sulphide / ammonium hydrogensulphide / ammonium bisulphide ^,l=Kq 03 × 2 = 06)

 (b)    (i) 1s2 2s2 2p6 3s2 3p6 3d10 4s2

       1s2 2s2 2p6 3s2 3p6 3d10     ^,l=Kq 04 × 2 = 08)

  (ii) iskalaj, bf,lafg%%dak úkHdih b;d ia:dhS fõ' tneúka f,dayl nkaOk iE°fï °" bf,lafg%%dak 
c,dYfha úia:dk.; bf,lafg%%dak m%%udKh wvq neúka f,dayl nkaOfha m%%n,;dj wvq h' 
tksid øjdxlh wfkla 3d uQQ,øjHj, øjdxlhg jvd wvq fõ' 

        ^,l=Kq 02 × 3 = 06)

  (iii)  (I)� Oß�PH\H�V�ZMODI,DPKOD��HI¶
� � � � A�O .T�02 + 2 = 04)

    (II)���R�NV�D�PH\H�V�ÀGM.KOD��HI¶
� � � � ^,l=Kq 02 + 2 = 04)

  (iv) (I)  hexaaquazinc(II) ion      ^,l=Kq 04)

     (II) Z,D*��6K      ^,l=Kq 02)

  (v) 7 Zn + 16 HNO3  7 Zn(NO3)2 + N2H4 + 6 H2O    ^,l=Kq 10)

[ 4jk msgqj n,kak'
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3. (a)  (i)  H2A(aq)  H+(aq) + HAï(aq)  fyda  H2A(aq) + H2O(l)  HAï(aq) + H3O

+(aq) ^,l=Kq 05)

            Ka =   [H3O
+(aq)][HAï(aq)]
[H2A(aq)]

    fyda     Ka1   =   [H+(aq)][HAï(aq)]
[H2A(aq)]

  ^,l=Kq 05)

   (ii)  B �&,+K� � � � � ^,l=Kq 05)

     (iii) [H2A(aq)]  =    [HAï(aq)] úg

        Ka1
 =    [H+(aq)] 

         pH =    pKa1
 fõ'

         Ka1
  ����DQWLORJ��ï����

         Ka1
 =    1 × 10ï3 mol dmï3    (,l=Kq 10)

 

  (iv) C �&,+K� (,l=Kq 05)

  
    HAï(aq) + H2O(l)       H3O

+(aq)    + A2ï(aq)
   wdrïNl idkaøKh$mol dmï3 ����� � ����������ï� � ï
   iu;=,s; idkaøKh$mol dmï3 �����ï�x           x  x 

        Ka2
 = [H3O

+(aq)][A2ï(aq)]
[HAï(aq)]

 

                    5.0 × 10ï8 mol dmï3 = [H3O
+(aq)]2

������ï�x) mol dmï3
 

 x b;d l=vd neúka"

 ������ï�x)  0.05   
 [H3O

+(aq)]2 = 25 × 10ï10 mol2 dmï6

 [H3O
+(aq)] = 5 × 10ï5 mol dmï3  

� �������S+�  � ïORJ
10

[H3O
+(aq)]

� ��������  � ïORJ
10

(5 × 10ï5)
         = 4.3   ^,l=Kq 20) 

  
  (v) E �&,+K� ^,l=Kq 05)

  (vi) B fyda D �&,+K� ^,l=Kq 05)

   B �&,+IKD���

    ødjKfha H2A fuka u HAï o iu idkaøKhkaf.ka mj;S'

   * H+ iaj,amhla tl;= l< úg
    HAï(aq) + H3O

+(aq)  H2A(aq) + H2O(l)  
    f,i H2A njg m;a flfr®' 

   * OHï iaj,amhla tl;= l< úg
    H2A(aq) + OHï(aq)  HAï(aq) + H2O(l)  
    f,i H2O njg m;a flfr®' 

            D �&,+K�I�GDUG�; fyd;a H2A fjkqjg HAïo" HAï fjkqjg A2ïo fhdod meye†,s 
            l< yels h'   
     ^,l=Kq 10) 

   

[ 5jk msgqj n,kak'
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 (b)  (i)�L¸P6YNK�X�VND�MGKTMOD�ÀM�QMJ�P�DO��\HOV�:PØX�:,D.�DMK�� A�O .T�06)

  (ii) He < CO2 < NH3 ^,l=Kq 05)

  (iii) 

NH3

He

P

Z

1.0

     ^,l=Kq 02 × 3 = 06)

  (iv) �G�D�DÂO�MGKTMO�ZND�U��Z.TO�ZGOU�,.�Q��P��Q��MN�ÂJ�Z w.h wvq jk w;r 
� � � ZM³�:,D.�DMK�MH�I½
�
     ^,l=Kq 07)

                      
4. (a) (i) 

CH3
  CH2

  C  OH
CH3

CH3

A   

CH3
   C  CH2OH

CH3

CH3

D

               ^,l=Kq 05 × 2 = 10)
 
       (ii)    

CH3
 CH2

 CH2
 CH2

 CH2OH

  

CH3
  C  CH2

 CH2
 OH

CH3

H
               ^,l=Kq 05 × 2 = 10)
  
      (iii)    B

CH3
   CH2

   CH2
   CH2

   CH2
  OH

      
               ^,l=Kq 05)

     (iv)     H

C = C
H

CH3

H

H3CH2C

       ^,l=Kq 05)
  

  (v) cHdñ;sl iudjhúl;dj $ cis - trans iudjhúl;dj ^,l=Kq 03)

  (vi) pent - 2 - ene  fyda  2 - pentene  ^,l=Kq 03)
                        

 (b) (i) 

CH3
  C  CH3

O
Q R

CH3
  C  CH3

OMgBr 

S T

C  OH
CH3

CH3

C  Br
CH3

CH3
      ^,l=Kq 05 × 4 = 20)

[ 6jk msgqj n,kak'
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  (ii) a - Hg2+ / HgSO4 yd ;kql H2SO4

   b - 
MgBr 

 /  dry ether

   c - HCl(aq)  fyda  H3O+(aq)  fyda  H+ / H2O ^,l=Kq 03 × 4 = 12)

   d - CH3OH / Na

  (iii) m%%;sl%%shdj m%%;sl%%shd jr®.h il%%sh úfYaIh 

1

2

3

4

5

AE

AN

O

SN

SN

H+

�ï�

ï

Brï

CH3O
ï

 
 

      ^,l=Kq 01 × 10 = 10)

  (iv) C ï Br
CH3

CH3

   C +
CH3

CH3

   +  ï
:

Br

   C +
CH3

CH3

:OCH3   
  

C ï OCH3

CH3

CH3
 ^,l=Kq 03 × 5 = 15)

  (v) C = CH2

CH3   ^,l=Kq 05)
  

  (vi) Niauhla f,i  ^,l=Kq 02)

**

[ 7jk msgqj n,kak'
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B  fldgi - rpkd  

                        
5. (a) (i) mQQr®K f,i ñY%% jk A yd B KN�ÀM�L[USO�IROOVND�KT�D�RDM+[�6�ÀGM.KO�ZND�U��Z.TO�ZGOU�,.�

n,"
   f (A ï B) = f (A ï A) = f (B ï B) LXGN�I½�N¸�WMHNV�ÀGM.KOD�PØP44U�.�ÀGM.KOD�I½
� ^,l=Kq 06)
    fyda          
� � � �N(�X�L[KT�VKO���UMT�D�NVKXK�PV�VPfN�ÀGM.KOD�PØP44U�.�ÀGM.KOD�I½


  (ii) A(l)  A(g)  
   B(l)  B(g)  ^,l=Kq 02 × 3 = 06)

  (iii) A L�O¹ND�EfØ�P���VO��VKGI½�<6!���GM�r1 R�ZGPLT�P���VO��VKGI½�<6!���GM�r2 kï"

    r1 = K1 [A(l)]
    r2 = K2 [A(g)] 
   .;sl iu;=,s;;dfõ ° ;  r1  =  r2 

    K1 [A(l)] = K2 [A(g)]
   [A(l)]  |� XA     yd   [A(g)]  |� PA     fõ'

    �  K1 XA =  K2 PA

              PA = 
K1

K2

 . XA

            PA = K . XA ^,l=Kq 12)

  (iv)  x  = 1 úg;  PA = PA° fõ'
       �  PA° =  K
              PA   = PA°. xA ^,l=Kq 06)
   

(b) (i) A  ujq, .Kk" nA = 0.8314 dm3

8.314 × 10ï2 dm3 molï1  = 10 mol ^,l=Kq 04)

  B  ujq, .Kk" nB = 0.8314 dm3

4.157 × 10ï2 dm3 molï1  = 20 mol ^,l=Kq 04)
 

  

  (ii) A(g)

A(l)

B(g)

B(l)

   XA(g)  =   0.2 

� � �� � � MG,DPK�PØP44U�.�M�\HLVIU��KHKV�LH�O6IXND�

      PA = XA(g) . PT

       = 0.2 (3 × 105 Pa)

      PA = 6 × 104 Pa   ^,l=Kq 05)

   XA(g) + XB(g) = 1.0    PB = PT�ï�PA

            �  XB(g)�  ��������ï������� ������������fyda  = 3.00 × 105 3D�ï������ð���4 Pa

    �   PB =   0.8 (3 × 105 Pa)   =   2.4 × 105 Pa

         PB =   2.4 × 105 Pa        ^,l=Kq 05)

  (iii) PV = nRT  ^,l=Kq 02)
   A  jdhqjg  � nA = 6 × 104 Pa × 100 × 0.8314 × 10ï3 m3

8.314 J molï1 kï1 × 300 K        ^,l=Kq 05)
     nA = 2 mol 

   B  jdhqjg  � nB = 2.4 × 105 Pa × 100 × 0.8314 × 10ï3 m3

8.314 J molï1 kï1 × 300 K        ^,l=Kq 05)
     nB = 8 mol

[ 8jk msgqj n,kak'
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  (iv) iu;=,s; wjia:dfõ °"
    øj l,dmfha A ujq,  � ����ï��� mol = 8 mol

    øj l,dmfha B ujq,  � ����ï��� mol = 12 mol ^,l=Kq 02)

   rjq,a kshufhka"      ^,l=Kq 02)
    PA   = PA°. XA

   6 × 104 Pa = PA° ×  8
20  

    PA°  = 6 × 104

8  × 20 Pa     =   1.5 × 105 Pa 

    PA°  = 1.5 × 105 Pa ^,l=Kq 05)

   PB° = 
PB

XB

 

    = 2.4 × 105 Pa
12  × 20    

   PB°  = 4 × 105 Pa ^,l=Kq 05)
 
  
  (v)  (I)     A(g)  2C(g)
    wdrïNl (mol) ��� � ï� �
    iu;=,s; úg (mol) ���ï�x  2x   ^,l=Kq 02)

    PV =  nRT  ^iuia; moaO;shg&

    1.4 × 106 Pa × 100.8 × 0.8314 × 10ï3 m3

8.314 J kï1 molï1 × 403.2 K
 = n ^,l=Kq 03)

                 n = 35 mol
      nA + nC + nB = 35 mol
      10 ï�x + 2x + 20 = 35 mol
                x  = 5 mol ^,l=Kq 04)
 
    (II) PA = PT  .  XA

      = 1.4 × 106 Pa × 5
35  

      = 2 × 105 Pa    ^,l=Kq 03)

 

     PC = 1.4 × 106 Pa × 10
35 

      = 4 × 105 Pa   ^,l=Kq 03)

 

     PB = 1.4 × 106 Pa × 20
35 

      = 8 × 105 Pa   ^,l=Kq 03) 
      

    (III) KP =    
P2

C(g)
PA 

      =   (4 × 105 Pa)2

2 × 105 Pa
 ^,l=Kq 05)

 

     = 8 × 105 Pa   ^,l=Kq 03)
 

[ 9jk msgqj n,kak'
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 (c) 

X
H2O(200 cm3)
B;r®(50 cm3)

  (i) X(H2O)  X(B;r®) ^,l=Kq 04)

    KD   =   
[X] B;r®

[X] c,h
   ^,l=Kq 05)

  (ii) m<uq ksiaidrKh

� � �� F�IKD�E�VØ�MN�X ujq, .Kk n1 o B;r® l,dmhg ksiaidrKh jk X ujq, .Kk n2 o kï"

    16 = 

n2

50  × 1000 mol dmï�

n1

200  × 1000 mol dmï�

    16 = 
n2

n1
 × 4 

    
n2

n1
  = 4

1   ^,l=Kq 20) 
 

   ��P�XT�NVLDLGU.IKND�PLT�F�IKD�E�VØ�MN�X m%%udKh wdrïNl m%%udKfha Nd.hla f,i 

     = 
n1

n1 + n2 
 

     = 1
4 + 1    =  1

5  

      

    (iii)�ZNTKG��NVLDLGU.�� NOJ�PLT�F�IKD�E�VØ�MN�X m%%udKh Nd.hla f,i 
     = 1

5  × 1
5  × 1

5    =  1
125  

   ��NVLDLGU.�� NOJ�PLT�%�U��� �J�NVLDLGU.K�M44�XTß�X m%%udKh m%%;sY;hla f,i  ̂ ,l=Kq 15)
     = 124

125  ×  100%

     = 99.2%
   (iv)  (I) B;r® yd H2O tlsfklg iïmQQr®Kfhka wñY%%H nj
    (II) X, B;r® yd H2O ;=< tl u wKql wdldrfhka mj;sk nj
    (III) :,D.�DMK�NVK��M�PM�VN�QM�� ^,l=Kq 06)
         ^´kE u folla&     

6. (a) (i) (I)  CH4(g) + CO2(g)  2 CO(g) + 2H2(g) ; x kJ molï1        (1)

     C(s) + H2O(g)   CO(g) + H2(g) ; ï125 kJ molï1  (2)

     C(s) + O2(g)  CO2(g)  ; ï394 kJ molï1  (3)

     CH4(g) + 2O2(g)  CO2(g) + 2H2O(l) ; ï800 kJ molï1  (4) ^,l=Kq 03 × 4 = 12)

     (2) × 2 �� 2C(s) + 2H2O(g) 
¨+� ��×(ï 125) kJ molï1

 2CO(g) + 2H2(g)
� � � � � � � ��������������¨+� �ï�250 kJ molï1 

                        ���2CO(g) + 2H2(g)   2C(s) + 2H2O(l)  (5)
� � � � � � � �������������¨+� �+ 250 kJ molï1

         ^,l=Kq 02 × 3 = 06)

     (1) + (5)  �� CH4(g) + CO2(g)   
 (250 + x) kJ molï1

  2 C(s) + 2H2O(g)

                 2O2(g) + CH4(g) + CO2(g)   
 (250 + x) kJ molï1

  2 C(s) + 2H2O(g) + 2O2(g)

         

                 
ï800 kJ molï1

        
��ï394) kJ molï1

                  2CO2(g) + 2H2O(l) ^,l=Kq 02 × 3 = 06)

[ 10jk msgqj n,kak'
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     fyia kshufhka ;

      250 kJ molï1 + x + 2(ï394) kJ molï1  =   ï800 kJ molï1 

      x  =  (ï800 + 788 ï�250) kJ molï1 ^,l=Kq 02 + 1 = 03)
      x  =  ï 262 kJ molï1  ^,l=Kq 02 + 1 = 03)
         
   

 (b) (i) wdrïNl X ujq, = 2.0
1000  ×  50 mol

      m%%;sl%%shd lrk X ujq,  = 2.0
1000  ×  50 ×  20

100  mol

      XTß�ÀGM.�PØXGM�� = 50 cm3 + 100 cm3 + 50 cm3  =  200 cm3

      X MHK�MN�<6!���GM��� = ( 2 × 50 × 20
1000 × 100 ) mol ×  ( 1000

200 ) dmï3 × 1
4s 

   

        = 0.025 mol dmï3 sï1 ^,l=Kq 12)
    

   (ii)  Y MHK�MN�<6!���GM� = 2(0.025) mol dmï3 sï1

          = 0.05 mol dmï3 sï1  ^,l=Kq 04)
   

  (iii)  r  =  K [X]x [Y]y [Z]z    ^,l=Kq 05)

          (iv) x  = 1,  y  = 1,  z  =  0    ^,l=Kq 09)
   

  (v) r  =  K [X] [Y]    ^,l=Kq 05)
   
   (vi)  Z wjYH fõ' m%%;sl%%shdj" Z J�LGIPD&,�M�< N+�IP��I½
�WN¸�P���VO��VKGM�LVÇÁXJ�
     Z ZM<+�MN�NXT�D�P���VO��VKGI½�<6!���GM�IOIU\V�Z ys n,mEula ke;'
       ^Z X��<6!���GM�U_G�ING�PM�VKV
	��
               ^,l=Kq 06)

   (vii) X + Y  XY   fyda  m<uq mshjr  ^,l=Kq 04)
  
   (viii) wKql;dj = 2 ^,l=Kq 03)
   
   (ix) XY    ^,l=Kq 06)
 

   (x) 

X + Y + Z
XY + Y + Z

Ea
2

Ea
1

}

m%%;sl%%shd udr®.h

M, 

Yla;sh

¨ H

 

    ^,l=Kq 02 × 8 = 16)

 
 (c) (i) ìhqfrÜgqj  ^,l=Kq 03)
    

   (ii) * ìhqfrÜgqfõ lrduh fyd¢ka jid ;sìh hq;= h' 

    * Mg LX��P���VO��VKG�OUÁXJ�IPU�MGKT�QTQTß�ING�I_N�ILD�µKTIU§JTM�
     iïmQQr®Kfhka HCl wï,fhka mqrjd ;sìh hq;= h'
      ^,l=Kq 03 × 2 = 06)
    

[ 11jk msgqj n,kak'
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 (iii) (I) H2 MGKTM�PØP44U�.�M�\HLVIU��KHKV�L�OG�W\V�X2+N+�PØXGMJ�� ^,l=Kq 02) 
     PV   =   nRT fh°fuka"

    nH2
  =  1.0 × 105 Pa × 33 × 10ï6 m3 

8.314 J molï1 Kï1 × 300 K
  =  0.0013 mol ^,l=Kq 05)

 

    (II) Mg(s) + 2HCl(aq)    MgCl2(aq) + H2(g) ^,l=Kq 04)

    nMg  =  nH2 
 =  0.0013 mol ^,l=Kq 04)

    (III) n  = m
M  AX2+N+�LDOND2K�L_\G	

   0.0013 mol = 34 × 10ï3 
M

 g 

        MMg = 26.15 g molï1  ^,l=Kq 12)
                 AX2+N+�PG*G[OK�IKGRG�I�N�INGXH�V�N¸��O .T�05la wvqlrkak'& 

    �  Ar(Mg) = 26.15
    

   (iv)�� LTß�IMNLOD�ZH�

� �� �� µKTIU§JTI½�OGNDÇMOD�PHM�6X� �
� �� �� XH�DN6LVK¸�PªK�PVØLVÇ�INGÁX�
� �� �� ¹NT¸�OV�I¸�IRGD,�ZH�VÁX� ^,l=Kq 04) 
    
   (v)  wmyiq h'
     P���VO��VKGM�E�G�I½�IKND�LVÇMN�QHÂND�H2�PØXGM�XHN��HN6I¸���IRGD,�LVÇÂK�\HOV�K

          ^,l=Kq 04)
 
   (vi)  tl`. fkdfõ'
     Mg�LDOND2K�MH�O��ÂJ�W\V�LDOND2K�XHN6I¸���LVÇMN�P���V<��IRGD,IK\V�
� �� � �K¸�NVUMR+�GMOD�ZH�V�ÂK�\HOVK
�NXT�D�ZINO �D�IRGD,�WD�ZGOGUIKND�X�PM�6
�
         ^,l=Kq 06) 

 

                      
7. (a)  (i) CH3OH + H3O+  CH3O+H2 + H2O
      we,als,a Tlafidakshï whkh
    CH3NH2 + H3O+  CH3N+H3 + H2O
      we,als,a wefudakshï whkh   ^,l=Kq 10)
  
    khsÜrcka mrudKqj Tlaiscka mrudKqjg jvd úoHq;aRK;dfjka wvq h' tksid khsÜrcka u; 

we;s tlir hq.auh m%%odkh ls¯ug we;s yelshdj Tlaiscka u; we;s tlir bf,lafg%%dak hq.auhla 
m%%odkh ls¯fï yelshdjg jvd by< fõ' 

� � � � � WNVLG� ZH�DOV�D� ZHIXGDNVK¸� ZKNK�� ZH»NKJ� LGIPD&,� M� RODMN� LD�GK6�GM�� ZH�DOV�D�
7ODILGDNVK¸�ZKNK��ZH�DIOGI\G�KJ�LGIPD&,�M�RODMN�LD�GK6�GMJ�MYG�E\��I½


              ^,l=Kq 10)

[ 12jk msgqj n,kak'
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  (ii) CH3CH2NH2 , 

NH2

 ^weks,Ska&j,g jvd Ndiañl fõ'

    CH3CH2NH2  ys we;s we,als,a ldKavh u.ska bf,lafg%%dak N  PUXG.TM�IRLJ�ÂOU�,.K�OUN�
QHÂND� AIP��DUO� ZGSU.K	�NKV§UFND� PUXG.TM�X��EI�ODIJ��GDN�!N�DMK�E\��KKV
� WQHÂND�
bf,lafg%%dak m%%odkh ls¯ug we;s yelshdj by< fõ'

    kuq;a 
NH2

 ys N  ys mrudKqj u; we;s tlir bf,lafg%%dak hq.auh" fnkaiSkays pl%%sh              
/ bf,lafg%%dak j,dj iu. fnkaiSka j,fhys úisr mj;sk ksid khsÜrcka mrudKqj u; 
EI�ODIJ��GDN�!N�DMK�ZYT�I½
�WK�P\��PØf�L¸P��KTOD��M+44\�X�VND�IPNDÂK�\HOVK


    

:NH2 NH2

+

(ï) (ï)
NH2

+

(ï)

NH2

+
NH2

:
    khsÜrcka mrudKqj u; '+'� ZGIUGDP.KOD�PM�VN�NVLG�WD� X��EI�ODIJ��GDN�!.�DMK�ZYT�K
�

tksid bf,lafg%%dak m%%odkh ls¯ug we;s yelshdj wvq h'       
                ^,l=Kq 20)

 (b)  (i)  (I)      C  N  CH2

HBr2
FeBr3

1) HCHO
2) H3O

+

Mg /
úh,s B;r®

Br

MgBr CH2OH

PCl5

CH2Cl

PCC

idkaø
NH3

C ï H

CH2NH2

=O

      ^,l=Kq 04 × 12 = 48)

   (II) 

       

HBr /
H2O2

Mg /
úh,s B;r®

HBr

H+/KMnO4

H3O
+

PCl5

= =O O

 CH3CH ï CH3

Br

CH  C  CH2
  CH3

OH

CH
H3C

H3C

CH3

H3C

 CH3CH = CH2
 CH3

 ï CH ï CH3

 CH3CH2
 ï C ï H  CH3CH2

 ï C ï Cl

MgBr 

c,Sh
KOH

 CH3CH2
 ï CH2Br

 CH3CH2CH2OH

 

jeämqr 

                ^,l=Kq 04 × 13 = 52)
  (ii) (I) Na  f,dayh iu. - a, b, c, d 
      c,Sh fidaähï yhsâfrdlaihsâ - a, d     ^,l=Kq 10)

[ 13jk msgqj n,kak'
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[ 14jk msgqj n,kak'

    C  fldgi - rpkd  

                    
8. (a)   (i) A = Al
     B = AlCl3 
     C = Al(OH)3

     D = Al2O3

     E = NaAlO2 / Na[Al(OH)4] 
     F = H2 ^,l=Kq 06 × 3 = 18)
 

   (ii)   Al2O3 + 2NaOH    2NaAlO2 + H2O
                    fyda

      Al2O3 + 2NaOH + 3H2O    2Na[Al(OH)4] ^,l=Kq 05)

   (iii)  AlCl3 P\��RHODIMN�PØf�F��Â�IÎRNK�I½

      AlCl3 +  3H2O    Al(OH)3 + 3HCl
                    fyda

      AlCl3 +  3H2O    Al(OH)3 + H+ + Clï

      HCl m%%n, wï,hls' 
      ��WK�P44U�.�I�L�Â!JNK�I½


      fï ksid udOHfha H+/ H3O
+ idkaøKh jeä fõ' ^,l=Kq 10)

  (iv)  AlCl3 wKq Al
Cl

Cl

Cl

Cl
Al

Cl

Cl
�I�L�RDÂZMKÁOU.K�I½
�� � ^,l=Kq 07)

 (b)  (i)   E = O2 / Tlaiscka 
     Q = N2 / khsÜrcka
     R = Ca / le,aishï
     L = CaO / le,aishï Tlaihsâ
     T = Ca(OH)2 / le,aishï yhsâfrdlaihsâ  
     U = Ca3N2 / le,aishï khsÜrhsâ 
     V = NH3 / wefudakshd        ^,l=Kq 03 × 7 = 21)
    

  (ii)   (I)   3Ca + N2    Ca3N2 
     (II) Ca3N2 + 6H2O    3Ca(OH)2 + 2NH3     ^,l=Kq 05 × 2 = 10)
      
    (iii)   †h.eiQQ y TNT��OVØ�\TNT�k VPRÁX
� �� � �� �OH�DLVK¸�OGQKV«�NVPRÁX�
       mfia wdï,sl;dj wvq ls¯u 
       úrxck l=vq iE°u 
       f.dvke.s,s lr®udka;h$ yqkq nodu iE°u
� �� � �� �ZG¸�VO�MGKT�ZMI<GD,.K� �
        ^ñka ´kE u tlla& ^,l=Kq 03)
 
       khsÜrckSh fmdfydr iE°u
� �� � �� �NKV§ØOD�Z¸�K�NVPRÁX
� �� � �� �NKVI�GDND��Q\TZMKMO�NVPRÁX
� �� � �� �IP§IUGD�VK¸�OU�XGND�K��IQGUI��DM��ZG¸�VO�L[!JO�:RGL6N�OV�X
       c,fha pH w.h md,kh$ whk yqjudre friskj, mqkr®ckkh  
       i,aµr® iys; bkaOk oykfha ° ksl=;a jk i,aµr® Tlaihsv WodiSk ls¯u  
       YS;ldrlhla f,i fh°u   
       rnr®j, m%%;sleáldrlhla f,i fh°u  
� �� � �� �ILGDK¸�OGQIND§�NV,DPGRNK���
        ^ñka ´kE u folla&   ^,l=Kq 03 × 2 = 06)
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[ 15jk msgqj n,kak'

 (c) (i) X = BaSO4 / I¶ØK¸�L�DI�D§
   Y = CuI / Cu2I2 / fldmr®(I) whvhsâ$ lshqm%%ia whvhsâ  ^,l=Kq 03 × 2 = 06)
    

  (ii)  S2ï + 8NO3
ï + 8H+    SO4

2ï + 8NO2 + 4H2O

    Fe2+ + NO3
ï + 2H+    Fe3+ + NO2 + H2O

    Ba2+ + SO4
2ï    BaSO4

    2Cu2+ + 2Iï    2Cu+ + I2 fyda 2Cu2+ + 2Iï    Cu2
2+ + I2

                                  fyda  2Cu2+ + 4Iï    2CuI + I2 fyda 2Cu2+ + 4Iï    Cu2I2 + I2

    2Fe3+ + 2Iï     2Fe2+ + I2

    I2 + 2S2O3
2ï     2Iï +S4O6

2ï� ^,l=Kq 06 × 2 = 12)
   

  (iii) BaSO4 m%%udKh  = 
0.1864 g 

233 g molï1  

= 0.0008 mol
 
    idïm,fha wvx.= S m%%udKh = 0.0008 × 250

25  mol
  
         = 0.008 mol
    S ialkaOh    = 0.008 mol × 32 g molï1  
         = 0.256 g

    S m%%;sY;h    = 0.256 g
1.000 g 

 × 100
  
         = 25.6%  ^,l=Kq 12)

    CuI m%%udKh =     
0.0381 g 

190.5 g molï1  

= 0.0002 mol
 
    idïm,fha wvx.= Cu ujq, m%%udKh = 0.0002 × 250

25  mol
  
         = 0.002 mol
    Cu ialkaOh    = 0.002 mol × 63.5 g molï1 
         = 0.127 g

    Cu m%%;sY;h    = 0.127 g
1.000 g 

 × 100
  
         = 12.7%  ^,l=Kq 18)

    S2O3
2ï ujq, =     0.0400 × 20.00 

1000
 mol

    I2 ujq, =     0.0400 × 20.00 
1000 × 2

 mol

      =     0.0004 mol 
 
    Cu2+ u.ska we;sjk I2 ujq, m%%udKh = 0.002 mol

2  
  
         = 0.0001 mol

    ��Fe3+ u.ska we;sjk I2 ujq, m%%udKh = (�������ï�������� mol

         = 0.0003 mol

     ��25.00 cm3 l we;s Fe3+ ujq, m%%udKh = 0.0003 mol × 2

         = 0.0006 mol 
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    kshe†fha wvx.= Fe ujq, m%%udKh = 0.0006 × 250
25  mol

  
         = 0.006 mol
    Fe ialkaOh    = 0.006 mol × 56 g molï1 
         = 0.336 g

    Fe m%%;sY;h    = 0.336 g
1.000 g 

 × 100
  
         = 33.6%  ^,l=Kq 20)   ffjl,amsl l%%uh (

    n (S) = n (Fe) + n (Cu)

                 ��n (Fe) =     n �6��ï�n (Cu)
      =     0.008 mol ï�0.002 mol
      =     0.006 mol 

9. (a)   (i)  

   

lr†h 

n%%hska$
idkaø lr†h 

1
ZJßM

2
ZJßM

Na2CO3  

NaHCO3  

H2O

Cl2

H2

NaOH
NaCl / NH3 fyda 

NH3j,ska 
ika;Dma; lr†h 

H2

N2

NH3

CaO Ca(OH)2

CO2

1
l%%shdj,sh

2
l%%shdj,sh

úoHq;a
Â�IÎRNK�

¨
¨

úrxck
l=vq

3
l%%shdj,sh

yqKq.,a

jd;h

fmÜfrda,shï
$fndrf;,a

A

B

B

C

D

E

G

H

I

J

K

L

M

            ^,l=Kq 13 × 3 = 39)    

    (ii)  l%%shdj,s 1 :� LGNDÀ.K�OV�X�MG,DP6OU.K�

      l%%shdj,s 2 : O2 iu. wr®O oykh$yqud,h iu. m%%;sl%%shdj  

      l%%shdj,s 3 : Nd.sl wdijkh ^,l=Kq 03 × 3 = 09)
     

    (iii)  1 - ZJßM  : NH3(aq) + H2O    NH4
+(aq) + OHï(aq)

                                  fyda

        NH3(aq) + NaCl(aq)    NH4
+Clï(aq) + Na+(aq) + OHï(aq) ^,l=Kq 06)

      2 - ZJßM  : OHï(aq) + CO2(g)    HCO3
ï(aq)   ^,l=Kq 05)

 

    (iv)  2NaCl(aq) + 2NH3(aq) + 2CO2(aq) + 2H2O(l) ¨  Na2CO3(s) + 2NH4Cl(aq) + CO2(g) + H2O(l) 

      2NaCl(aq) + 2NH3(aq) + CO2(aq) + H2O(l)    Na2CO3(s) + 2NH4Cl(aq)                       }^,l=Kq 08)

        2NaCl (aq) + CaCO3 (s)    Na2CO3 (s) + CaCl2 (aq)

[ 16jk msgqj n,kak'
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    (v)�MGKT�ÀM.K�ÁX��GPRGKO�O��VKGM�VKOV
�WNVLG�LVLV�D�OV�IXND�F�K�� ��I\GzND�
� �� � �MGKT�¹<���ÁX�LVÇ�I½

        ^,l=Kq 04)

    (vi)  3Ca(OH)2(s) + 2Cl2(g)    Ca(OCl)2 . Ca(OH)2 . CaCl2 . 2H2O ^,l=Kq 08)

 (b)   (i) N2 \V�PUXG.T�Z�U�PV\Vª����V�DM�QND2NK�NVLG�WK�µ{X�ZP\LT�ÁX
� ^,l=Kq 05)
    

    (ii)  NO, NO2, ���, N2O, N2O4  ^´kE u folla&                  ^,l=Kq 05 × 2 = 10)
   
    (iii)  wl=Kq .eiSu" fmdis, bkaOk oykh" fudagr® r: tka„kaj, wNHka;r oykh" 
� � �� �ZG\GU�PVLVN�:ÌND�ZG<��V��R\NK� ^,l=Kq 04 × 3 = 12) 

    (iv)  Z¸��MHLV�ZH�VÁX��I�GD�6K�:.TLTX�E\��K(X
� � �� �P��OG<�ULGKNVO�244¹OGM���ILGDND�LD�UK�&,K�ÁX�� ^,l=Kq 04 × 4 = 16)
    
    (v)��Z¸��MHLV�ZH�VÁX
      N2(g) + O2(g)  wl=Kq

flàu 
  2NO(g)

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

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

     HNO3(aq)    H+(aq) + NO3
ï(aq) 

    P��OG<�ULGKNVO�244¹OGM�ZH�VÁX

    NO2 L44U�KGI�GDOK�ZMI<GD,.K�OU�P��1GÂ�IÎRNK�ÁX

     NO2  
hi   NO + O

    ksmofjk mrudKql Tlaiscka" 

     (a)  O2 Z.T�LX��L¸QND2�ÁIXND���ILGDND�NVPRI½


       O + O2 + M    O3 + M 

       ^M -�ZX�U�<OD�VK�ZMI<GD,.K�OUN�MG�IKD�ZY[� �Z[< MOD�I\GD�MGKTMOV
	

     (b)  F��MG,DP�LX��P���VO��VKGIMND�OH uqla; LKav ksmo fõ'

       O + H2O    2�OH 

       ^ksmojqkq $OH u.ska jd;fha we;s wfkla ridhk øjH LKavl njg m;a lrk w;r tajd  

  we,aäyhsv" PAN, PBN wd†h ksmofjk m%%;sl%%shd iuQQyhla wrUhs'&

    ��ILGDND�LD�UK�&,K�ÁX

       �NO(g) + O3(g)    NO2(g) + O2(g)  (1)

        O2(g)    2O(g)  (2)

       NO2(g) + O(g)    �NO(g) + O2(g)  (3)
      (1) × 2 + (2) + (3) × 2 

        2O3(g)    3O2(g) ^,l=Kq 12 × 2 = 24) 
     

    (vi)�� R\N�O��VKGM�VIKD�:,D.�DMK�ZYT�OV�X


      N wvx.= bkaOk oykh wvq ls¯u'

� � �� �� MG\NM�J�:�DIP��DUO�PØMU��O�LÂ�OV�X


� � �� �� E\���GP�:ÇNDM��:�DIP��DUO�1GÂ�IKND�NOX TlaisyrKh ls¯u'

� � �� �� MGKT�ZMI<GD,O�1GÂ�K  ^,l=Kq 04 × 2 = 08)         

[ 17jk msgqj n,kak'
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10.  (a)   (i)  Hg2Cl2(s) + 2e   2Hg(l) + 2Clï(aq)     ^,l=Kq 08)

    (ii)  Hg(l), Hg2Cl2(s) / Clï(aq) (1.0 mol dmï3) // Clï(aq) (1.0 mol dmï3) / Cl2(g) (1 atm), Pt(s)     ^,l=Kq 08) 
 

    (iii)  Ee

cell = Ee

cathode�ï�(
e

anode

       = 1.36 9�ï����� V

       = 1.12 V        ^,l=Kq 12) 
                        
  (b)   (i)  wefkdav m%%;sl%%shdj

      Mg(s)    Mg2+(aq) + 2e

      lef;dav m%%;sl%%shdj

      2e + 2H2O(l)    H2(g) + 2OHï(aq) 

      iuia; m%%;sl%%shdj

      Mg(s) + 2H2O(l)    Mg2+(aq) + 2OHï(aq) + H2(g)  ^,l=Kq 05 × 3 = 15) 

    (ii)  Mg(OH)2(s)    Mg2+(aq) + 2OHï(aq) 

� � � � � ÂR+T�D� Â�IÎRN� P���VO��VKGIMND� Mg2+ iy OHï 1 ; 2 wkqmd;fhka iEfoa' wdú,;dj we;s jk 

wjia:dfõ °" tkï ødjKh Mg(OH)2j,ska ix;Dma; jk wjia:dfõ ° [Mg2+] = x kï
      
       Ksp = [Mg2+(aq)][OHï(aq)]2

     4.0 × 10ï12 mol3 dmï9  = (x) (2x)2

       x = 1 × 10ï4 mol dmï3

                   nMg2+  = 1 × 10ï4

1000  
 × 250  =  2.5 × 10ï5 mol 

           Q = 2.5 × 10ï5 mol × 96500 C molï1 × 2 
               Q = It   =  50 × 10ï3 A × t 
               t = 2.5 × 10ï5 × 96500 × 2 C 

50 × 10ï3 A  

       t = 9650 s      ^,l=Kq 30)
     
    (iii)�� ÂR+T�D�Â�IÎRNIKD���IMN�D�OVLVÇ�P���VO��VKGMOD�LVÇ�INGMN�QM��� ^,l=Kq 05)

 (c)  (i) 2Mn2+ + 5PbO2 + 4H+    2MnO4
ï + 5Pb2+ + 2H2O ^,l=Kq 10)

     
    (ii)� LU�MLX�P�&,.�N��IKGRG���KT� KV
� ^,l=Kq 04)
     
    (iii)� MU�.��6M���G�LXGN�ÁXJ�LGNDÀ.�LXGN�ÂK�KT� �K
�ZMLND�PØXG�(10 cm3) iudk neúka 
     

     X ys 5 cm3l MnO4
ï ujq, = k< wxl 4ys MnO4

ï ujq, m%%udKh

       = 0.05
1000  

 × 8 mol
 

     X ys 250 cm3l nMnO
4
ï = 0.05

1000  
 × 8 × 250

5
 mol 

       = 0.02 mol

               �  nMg2+   =  nMnO
4
ï = 0.02 mol 

      mMn
m  %   ���

0.02 mol × 55 g molï1

3.0 g  × 100
�
� �� � � � � =   36.67%�� � � ^,l=Kq 28)��

[ 18jk msgqj n,kak'
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    (iv) MnO4
ï yer X�ÀGM.IKD�MU�.KJ�I\D� �MN�OVLVÇ�ÀM+KOD�INGXH�V�QM� ^,l=Kq 04)

      
    (v) fmdgEishï mZuex.fkaÜ ixY=oaO ixfhda.hla f,i fkdmej;Su' 
     th m%%n, Tlaisldrlhla neúka myiqfjka TlaisyrKhg Ndck fõ'  ^,l=Kq 04)

    (vi) idkaøKh okakd Tlai,sla wï, ødjKhla ms<sfh, lr .ekSu'
� �� � � LPKG�ZH�V�IPGJ(LVK¸�P=XH[�IND§�ÀGM.IKND�RNDNG�PØXGMOD�XHN�I�N�WK�

;kql H2SO4 u.ska wdï,sl lr Tlai,sla wï, ødjKh u.ska wkqudmkh ls¯u' 
A:,D.�DMK�60°Cys mj;ajd .ksñka& 

       ^,l=Kq 06)
   

   (vii)  4KMnO4 + 4KOH    4K2MnO4 + 2H2O + O2 ^,l=Kq 05)
    

   (viii)  oï    fld<   ^,l=Kq 05)

***




