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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.	 '''''''''

2

3

3

3

1

5

2

2

5

4 iy 5

1

3

5

5

1

1

4

4

1 iy 3

3

5

5

2

1

4

2

3

2

3

1

2

4

3

3

3

1

2

1

5

1

1

5

4

2

4

3

4

4

2

1

	       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;'

   

Na2SO4

NO3
-

SF5
-

SO3

HF

XeF2
(04 × 6 = ,l=Kq 24)

(01 (a) i|yd  ,l=Kq 24)

ie'hq'	 (-	m%Yakhlg tl ms<s;=rlg jeäh ,shd we;akï tu m%Yakhg ,l=Kq m%∞kh fkdlrkak'

             

    

O N S 
(02 + 02 + 02)

	 	 	 	 	 	 	
	 	  

H SN :

H O: :

:O: :

O 

:
: O 

:
:

(08) 

ie'hq'	 (-	 b (i) yd  Q, R yd T ksjer† j y∫kdf.k we;skï Q, R yd T fhd∞ .ksñka ksjer† Æúia jHqyh 

we£u i|yd ,l=Kq m%∞kh lrkak' ;s;a l;sr jHqyh o ms<s.kakd ,°' 
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H SN :

H O: :

:O: :

O 
:

: O 

:
: H SN :

H O: :

O: :

O 

:
: O 

:
: : H SN :

H 

O: :

O 

:
: O 

:
:

:

O: :

+H SN :

H O: :

O 

:
: O 

:
: :

O
 :: :

H SN :

H 

O 

:
: O 

:
:

O
 : ::

O
 :: :

+
H SN :

H 

O 

:
:

O
 : :

O
 : ::

O 

:
: :

+

+
+

H SN 

H 

O 
:

: O 

:
: :

O
 :: :

O
 : ::

+
H SN 

H 

O 

:
: O 

:
: :

O
 :: :

O
 : :

H SN :

H 

O 

:
:

O
 : ::

O 

:
: :

O
 :: :

2 +

+ +
H SN 

H 

O 

:

O
 : ::

O 

:
: :

O
 :: :

+
H SN 

H 

O 

:

O
 : ::

O 

:
:

O
 :: :

+
H SN 

H 

O 

:
:

O
 : ::

O
 : :

O 

:
: :

+ +
H SN 

H 

O 

: :
O

 : ::

O 

:
:

O
 :: :

+ +
H SN 

H 

O 

: :
O

 : :

O 

:
:

O
 :: :

:
+ +

H SN 

H 

O 

: :
O

 : :

O 

:
:

O
 : ::

:

H SN 

H 

O 

:
:

:

:

+O :

O 

:
:

:

O
 : :

+ +
H SN 

H 

O 

: :
O

 : :

O 

:
:

O
 ::

3 - +

+

H SN 

H 

O 

:

:

:

:
:

O
 :

O 

:
:

O
 ::

+H SN 

H 

O 

:
: :

:

O 

:

:

O
 ::

:

O
 : :

+ +
H SN 

H 

O 

: :
O

 : :

:O 

:
:

O
 ::

2 - + +
H SN 

H 

O 

: :
O

 : :

O 

:
:

:
O

 : :

2 - + +
H SN 

H 

O 

: :
O

 : :

O 

:
:

:
O

 : :

2 -

(01 (b) (iii) i|yd 03 × 6 =   ,l=Kq 18)
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Q R T 

I bf,lafg%dak hq., cHdñ;sh p;=ia;,Sh p;=ia;,Sh p;=ia;,Sh

II yevh flda◊l $ V msróãh p;=ia;,Sh

III uqyqïlrKh sp3 sp3 sp3 

IV nkaOk fldaKh 103 - 105° 106 - 108° 108 - 110°

(01 (b) (iv) i|yd 01 × 12 =   ,l=Kq 12)

sp3 ^uq'ld'& sp3 ^uq'ld'&

sp3 ^uq'ld'& sp3 ^uq'ld'&

2p ^m'ld'&  fyda  sp3 ^uq'ld'&sp3 ^uq'ld'&

(01 (b) (v) i|yd 01 × 6 =   ,l=Kq 06)

ie'hq' (- 	 b (ii) ys Æúia jHqyh jer† jqj;a" uOH mrudKq$j jgd bf,lafg%dak ieliSu ksjer† kï b (iv) 
yd b (v)g ,l=Kq m%∞kh lrkak' 

(1)	 ixhqc;d bf,lafg%dakj, jHdma;sh ^nkaOk hq.,a$tlir bf,alfg%dak hq.,a&

(2)	 mrudKq u; we;s wdfrdamK 

	 (02 + 01)

 	

(1)	 yevh ^uOH mrudKq$j jgd& 

(2)	 uqyqïlrKh 

(3)	 nkaOk ieliS we;af;a flfia o fyda nkaOk iE°ug l=uk ldCIsl w;sÉPdokh 

	 ù we;a o@ 

(4)	 tlir bf,lafg%dak hq.,a wvx.= ldCIsj, iajNdjh 

(5)	 nkaOk fldaK  

	 (ñka ´kEu folla 02 + 01)
(01 (b) (vi) i|yd  =   ,l=Kq 06)
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úl,am ms<s;=r 

 	 (b) 	 (i)	 Q = N 		  R = C		  T = S		  (02 + 02 + 02)

		  (ii)	

H SC:

H O: :

:O: :

N 

:
O 

:
:

		  (08)

		  (iii)

     

H SC

H O: :
:O: :

N 

:

O 
:

: H SC

H O: :

:O:
:

N 

:

O
 : :

H SC

H 

O: :
N 

:

O 

:
:

: O::

H SC

H 

O: :
N 

:

O 

:
:

: O::

+H SC

H 

N 

:

O 

:
:

: O::

:O: :

+H SC

H 

N 

:

O
 : :

:O:
:

:O: :

+

H SC

H 

N 

:
O 

:

: O::

:O: :

+ +H SC

H 

N 

:

O
 :

:O:
:

:O: :

+

+

H SC

H 

N 

: :O:
:

:O: :
: O::

2+

(01 (b) (iii) i|yd 03 × 6 =   ,l=Kq 18)

ie'hq'	 (-	 b (i) yd  Q, R yd T ksjer† j y∫kdf.k we;skï Q, R yd T fhd∞ .ksñka ksjer† Æúia jHqyh 

we£u i|yd ,l=Kq m%∞kh lrkak'

(iv) 

Q R T 

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

II yevh flda◊l $ V ;,Sh ;s%fldaKdldr  p;=ia;,Sh

III uqyqïlrKh sp2 sp3 sp3 

IV nkaOk fldaKh 119 - 121° 119 - 121° 108 - 110°

(01 (b) (iv) i|yd 01 × 12 =   ,l=Kq 12)

(v)	 sp2 ^uq'ld'& sp2 ^uq'ld'&

sp2 ^uq'ld'& sp3 ^uq'ld'&

2p ^m'ld'&  fyda  sp3 ^uq'ld'&sp2 ^uq'ld'&

(01 (b) (v) i|yd 01 × 6 =   ,l=Kq 06)

ie'hq' (- 	b (ii) ys Æúia jHqyh jer† jqj;a" uOH mrudKq$j jgd bf,lafg%dak ieliSu ksjer† kï b (iv) 
yd b (v)g ,l=Kq m%∞kh lrkak'
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	       i;H fõ' 									                 (04)        
NO

2
F No

4
3- NH3

fyda
N u; wdfrdamKh +1 +1 0 (02)

(02)
N ys TlaisyrK wjia:dj +5 +5 -3

N ys uqyqïlrKh sp2 sp3 sp3 

S ,CIKh jeä jk úg úoHq;a-iDK;dj jeä fõ' (01)

Ok wfrdamKh fyda TlaisyrK wjia:dj jeä jk úg" W∞iSk mrudKqjg jvd 

úoHq;a-iDK;djh jeä fõ' 

tneúka N ys úoHq;a iDK;dj NO
2
F > NO

4
3- > NH3

(01)

ie'hq' (-	 ,l=Kq m%∞kh ls¯u i|yd fma<sfha ms<s;=re ;=ku ksjer† úh hq;= hs' 

     wi;H fõ' 									                (04)

              

legdhkh tlu fõ'                                                                          (01)

wekdhkfha wdfrdamK iudk jk kuq;a (01) úYd,;ajh F isg Cl olajd jeä fõ'        (01) 

tneúka" O%ejKYS,s;dj I > Br > Cl > F tneúka"                                            (01) 

iyixhqc ,CIKh Lil > LiBR > LiCl > LiF fyda whksl ,CIKh LiF > LiCl > LiBr > Lil 

(02)   

tneúka øjdxlh Lil < LiBr < LiCl < LiF

úl,am ms<s;=r 

wi;H fõ'                                                                                     (04) 

úoHq;a-RK;d fjki — Lil < LiBr < LiCl < LiF                                                                      (03)

tneúka" whksl ,CIKh Lil > LiBR > LiCl > LiF                                                                 (03)

øjdxlh Lil < LiBr < LiCl < LiF 

fyda 

wi;H fõ'                                                                                     (04)

úYd,;ajh : I > Br > Cl > F                                                                                                     (02)

tneúka" ±,si Yla;sh Lil < LiBr < LiCl < LiF                                                                        (02)

tneúka" whksl ,CIKhLil < LiBr < LiCl < LiF                                                                    (02)

tneúka" øjdxlh Lil < LiBr < LiCl < LiF                                                                                (02)
(01 (c) i|yd  =   ,l=Kq 20)

       

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

S fyda i,aµr® 	 (04)

           

fyda fyda

          (04)

X ys jHQyh 

       

1s22s22p63s23p4  	 (04)

+2, +4 , +6 fyda +II, +IV, +VI 	   ^´kEu folla&

ie'hq'	 (- 	 m<uqj ° we;s ms<s;=re w;˙ka ksjer† ms<s;=re follg ,l=Kq m%∞kh lrkak'     (02 + 02)

	

SO
2
  

BaSO
3
   

H
2
SO

3
   

SO
3
 

H
2
SO

4
  (04 × 05)

	      

^o< igyfkys V fyda flda◊l 

ieliqï fmkakqï l< hq;= h"& 

^o< igyfkys ;,Sh ;s%fldaKdldr 

ieliqï fmkakqï l< hq;= h"& 

(o< igyk (02 + 01) + (02 + 01); fldaKh (01) + (01)

ie'hq' 	(- 		O u; tlir bf,lafg%dak hq.,a ±laùu wjYH ke;'
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5(SO
2
 + 2H

2
O    SO

4
2-  + 4H+ + 2e)                               (SO

2
 + H

2
O   H

2
SO

3
)

2(MnO
4
- + 8H+ + 5e  Mn2+ + 4H

2
O)

2(MnO
4
-  + 5SO

2
 + 2H

2
O  2Mn2+ + 5SO

4
2- + 4H+                                       (06)

fyda

5(SO
3
2- + H

2
O  SO

4
2-  + 2H+ + 2e) 

2(MnO
4
- + 8H+ + 5e  Mn2+ + 4H

2
O)

2(MnO
4
-  + 5SO

3
2- + 6H+  2Mn2+ + 5SO

4
2- + 3H

2
O                                      (06) 

fyda 

2KMnO
4
 + 5SO

2
 + 2H

2
O    2MnSO

4 
+ K

2
SO

4 
+ 2H

2
SO

4
                               (06) 

^wr®O m%;sls%hd muKla ° we;s kï ta i|yd ,l=Kq (02) ne.ska m%∞kh lrkak'&

(02 (a) i|yd =   ,l=Kq 50)

   

NaHCO
3

(NH
4
)

2
SO

4

NH
4
NO

3

(NH
4
)

2
CO

3

Mg (NO
3
)

2

(05 × 05)

        

2NaHCO
3
(s)   ∆     Na

2
CO

3
(s) + H

2
O(g) + CO

2
(g)

(NH
4
)

2
CO

3
(s)  ∆     2NH

3
(g) + CO

2
(g) + H

2
O(g)

(NH
4
)

2
SO

4
(s) ∆      2NH

3
(g) + H

2
SO

4
 

2Mg(NO
3
)

2
(s) ∆     2MgO(s) + 4NO

2
(g) + O

2
(g) 

NH
4
NO

3
(s)     ∆      N

2
O(g) + 2H

2
O(g)                                                                    (05 × 05)

ie'hq' 	(-   fN!;sl wjia:d wjYH ke;'                                                      (02 (b) i|yd =   ,l=Kq 50)

						        
(2 i|yd uqΩ ,l=Kq 100)



- 38 -
w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2015

03 m%Yakh

   

8.0 × 10-4                             (05)

1.60 × 10-3                           (05)

3.20 × 10-3                           (05)

3.20 × 10-3                          (05)

  

	    

fõ.h                       =    k [A]a [B]b [C]c                                                                    (05)

1 m¯CIKfhka  8.0×10-4     =   k [0.20]a[0.20]b[0.20]c     (1)                                               

2 m¯CIKfhka 16.0 ×10-4   =   k [0.40]a[0.20]b[0.20]c      (2)                  tall ,shd fkdue;                             

3 m¯CIKfhka 32.0×10-4    =   k [0.40]a[0.40]b[0.20]c      (3)                                               

4 m¯CIKfhka 32.0×10-4    =   k [0.20]a[0.20]b[0.40]c      (4)                                         (2.5 × 4)

(1)/(2):      1/2      =    (1/2)a                : a = 1                                                                          (05)

(2)/(3):      1/2      =    (1/2)b                : b = 1                                                                          (05)

(1)/(4):      1/4      =    (1/2)c                : c = 2                                                                          (05)

∴ fõ.h = k [A] [B] [C]2                                                                                                      (05)

        
iïmQr®K fm< =    4                                                                                                              (05)

	   

1 ióCIKfhka                                                                                                              

k = 8.0 × 10-4 mol dm-3 s-1 / (0.20) (0.20) (0.20)2 mol4 dm-12                                                (05)

k = 0.5 mol-3 dm9 s-1                                                                                                      (04 + 01)

ie'hq' 	(-   wfkla iólrK Ndú;fhka o" tl u ms<s;=r ,efí'       

                                        (03 (a) i|yd =   ,l=Kq 70)
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fõ.h  = k [A] [B] [C]2  yd  [A] = 1 × 10-3 mol dm-3,  [B] = 1 mol dm-3,  [C] = 2 mol dm-3                                                                                                                

k = [B] [C]2 = k'                                                                                                                  (05)

∴ fõ.h = k' [A]a  (fyda fõ.h = k' [A] )                                                                             

Wml,amkh  = [B], [C] >> [A]      fyda                                                                            (05)                                                                                                    

m¯CIKfha ° [B] yd [C]  fjkia fkdfõ fyda B yd C jeämqr we;'

         

2.303 log [A] = - k'  t + 2.303 log [A]
0
       ° we;                                                                                                                       

wr®O „j ld,fha ° 

t = t 
1/2

, [A] = [A]0 /2                                                                                                               (05)

∴ 2.303 log { [A]0 /2 }      =   - k' t 
1/2

   +    2.303 log [A]
0
 

k'  t 
1/2

   =   2.303 log2   =   0.693                                                                                           (05)

t 
1/2           

 =   0.693/k' 

k'          =   k [B] [C]2 

             =   0.5 mol-3 dm9 s-1 × 1 mol dm-3 × (2 mol dm-3)2

             =   2 s-1                                                                                                                (04 + 01)

∴ t
 1/2

    =  0693/2 s-1 = 0.347 s (or 0.35 s)                                                                      (04 + 01)
(03 (b) i|yd =   ,l=Kq 30)

										            
(3 i|yd uqΩ ,l=Kq 100)
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04 m%Yakh

 
 

	  

CH
3
CH

2
CH

2
CHCH

3
 

	 Br 

A B

Br

CH
3
CHCHCH

3
 

CH
3
 

C

CH
3
 

CH
3
CH

2
CHCH

2
Br 

	  

C
2
H

5
CH = CH

2
CH

3
 

D E

CH
3
CH = C

CH
3

CH
3

F

C
2
H

2
 -  C = CH

2

CH
3

	  G

CH
3

Br

C
2
H

2
 -  C - CH

2

	  	

(07 × 07) 

(04 (a) i|yd =   ,l=Kq 49)

     ie'hq' B yd C udrelr ,súh yel' ta wkqj E yd F o udrelr ,súh hq;=h'
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^isis,a& laId¯h KMnO
4

fyda isis,a KMnO
4

Kl 

LiaAlH
4
 

NaBH
4
 

H
2
/ pd/BaSO

4
/ laúfkd,Ska 

fyda H
2
/ 

,skaâ,d W;afmarlh  

KMnO
4 
fyda H+/ KMnO

4

fyda H+/ K
2
Cr

2
O

7

fyda H+/ CrO
3
 

NH
3
/ Cu

2
Cl

2

fyda NH
3
/ CuCl 

fyda wefudakSh CuCl 
fyda NH

4
OH/ Cu

2
Cl

2
 

fyda NH
4
OH/ CuCl 

PCL
5
    fyda    PCl

3
 

CH
3
COCl 

ksr®c,Sh AlCl
3
  

ksr®c,Sh Al
2
O

3
/ ∆

fyda H
2
SO

4

fyda P
2
O

5

(04)

(03)

(03)

(04)

(03)

(04)

(03)

(04)

(04)

(03)

(04 (b) i|yd =   ,l=Kq 35hs)

        	  

           

O 

H
3
C - C - Cl 

OH

=
:

(02)

(02)

O 

H
3
C - C - Cl 

 OH

-
-

(02)

(02)

(02)

NaOH 

O 

H
3
C - C - OH

=

(02)
+                Cl         (01)

OH /   NaOH        (01)O 

H
3
C - C - O    (01)       +      H

2
O           

=

O 

H
3
C - C - O   Na 

+=

OR 

ie'hq' 	(-   wfkla iólrK Ndú;fhka o" tl u ms<s;=r ,efí'                              (04 (c) i|yd =  ,l=Kq 16)

	
(4 i|yd uqΩ ,l=Kq 100)
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05 m%Yakh

  

5.	 (a)  	(i) 

AB(s) C(s) + D(g)

∆H°
m

      =     ∆H°
f 
(C) + ∆H°

f 
(D) - ∆H°

f 
(AB) fyda ∆H°

rn
 = ∆H°

M,
 - ∆H° 

m%;ssls%hl
                  (01)

=     { (-600) + (-500) - (-1200)} kJ mol-1                                                                                                                             (04)

=     108 kJ mol-1                                                                                                                                                                                  (04 + 01)

∆S°
m

       =     S°
f 
(C) + S°

f 
(D) - S°

f 
(AB) fyda ∆S°

rn
 = ∆S°

M,
 - ∆S° 

m%;ssls%hl
                                 (01)

=      {(50) - (170) - (100) } J K-1 mol-1                                                                             (04)

=      120 J K mol (120 × 10-3 kJ K-1 mol-1 fyda 0.120 kJ K-1 mol-1)                                        (04 + 01)

∆G°
m

      =     ∆H°
rn

  - T  ∆S°
rn

                                                                                                      (05)

=     108 kJ mol-1 - 298 K × 120 × 10-3 kJ K-1 mol-1                                                                                       (04 + 01)

=      72.2 kJ mol-1 ^fyda 72 kJ mol-1)                                                                               (01)

∆G°
rn

 Ok w.hls'                                                                                                                            (05)
∴ m%;sl%shdj 298 K (25 °C) ° iajhx isoaO fkdfõ' 
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(ii)	 T WIaK;ajfha °" ° we;s úia;rh wkqj" 

∆G°rn              =     O   =  ∆H°rn - (T + 273) ∆S°rn                                                             (05)

^fyda ∆G°rn     =     O    =  ∆H° - T ∆S°rn)

∴ (T + 273)    =     ∆H°rn / ∆S°rn

                        =     108 kJ mol-1 / 120 × 10-3 kJ K-1 mol-1 
                 T     =     627                                                                                                          (05)

          [fyda 900K (04 + 01)] 

  
  

	   	 (iii)	 ∆H°rn     yd   ∆S°rn    ys WIaK;ajh iu`. fjkiaùu fkdie,lsh yels ;rï fõ'

			   (298 K yd 900 K ys† ∆H°rn   yd ∆S°rn  ys w.hka tlu fõ'& 

			   ^∆H°rn    yd ∆S°rn   ys WIaK;ajfhka iajdh;a; nj& 	 (05)
				    (5 (a) i|yd = ,l=Kq 50)

	 (b)  (i) 	 AB(s)  C(s) + D(g) 

			   moaO;sh ;=< jdhquh wjia:dfõ we;af;a D(g) h' m˙mQr®K f,i yeis¯u                   (05)

 	 ∴ Kp = PD = 4.0 × 105 Pa                                                                                             (04 + 01)

Kp = KC(RT) ∆n                                                                                                                    (05)

∆n = 1 - 0  =  1                                                                                                                     (05)

∴ KC = Kp/ (RT) 

=  4.0 × 105 Pa / 8.314 J K-1 mol-1 × 1203 K

=  4.0 × 105 Pa / 10000 J mol-1 

=  40 mol m-3 ( 4 × 10-2  mol dm-3)                                                                      (04 + 01)

ie'hq' 	(-   fjk;a ms<s.; yels ksjer† wdldrhg KC .Kkh lr we;akï" ,l=Kq 15 m%∞kh 
lrkak'

		  (ii)	 PV = nRT for D(g)                                                                                                         (04 + 01)

D(g)  ujq, m%udKh nD = PDV / RT                                                                                      (05)

=   7.5 × 105 Pa  × 2.00 × 10-3 m3 /  8.314 J K-1 mol-1 × 1203 K                           (05)

=   7.5 × 105 Pa  × 2.00 × 10-3 m3 / 10000 J mol-1 

=   7.5 × 105 J m-3  × 2.00 × 10-3 m3 / 10000 J mol-1                                                                
=   0.15 mol                                                                                                   (04 + 01)

jeh jQ X(g) m%udKh =   0.15/2 mol      =  0.075 mol       (P:D = 1.2)                                 (05)

b;s˙ X(g) m%udKh   =   (0.225 - 0.075) mol  =  0.15 mol                                                  (05)

ujq, Nd. : XD   =  1/2,    XX = 1/2                                                                                       (05)

PD = Ptotal XD 

∴ Ptotal = 7.5 × 105 × 2 Pa = 15 × ß105 Pa                                                                       (04 + 01)

∴ PX = 15 × 105 × 1/2 Pa = 7.5 × 105 Pa                                                                       (04 + 01)

(fyda PX = Ptotal  -  PD) 
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AB(s) + X(g)   C(s) + 2D(g)

Kp = (P
D
)2 / P

X                                                                                                                                                                                                             
(05)

= (7.5 × 105 Pa)2 /7.5 × 105 Pa 

=  7 .5 × 105 Pa                                                                                                               (04 + 01)

K
p
 = K

C
(RT)Δn

Δn = 2 - 1 = 1
                                                                                                                                                                                                                

(05)

∴ K
C
  =  K

p
  / (RT)

=  7.5 × 105 Pa / 8.314 J K-1 mol-1× 1203 K

=  7.5 × 105 Pa / 10000 J mol-1

=  75 mol m-3 ( 7.5 × 10-2 mol dm-3)                                                                    (04 + 01)

ie'hq' (-   fjk;a ms<s.; yels ksjer† wdldrhg K
C
 .Kkh lr we;akï" ,l=Kq 10 

          m%∞kh lrkak'

		  (iii)	 I	 C >khla ksid iu;=,s;dj flfrys n,mEula ke;' 	   (05 + 05)

			   II	 C m%udKh jeä ksid iu;=,s;dj b†˙hg keUqre fõ'  	   (05 + 05)

				    fyda f,a peg,shr®¾ uQ,Or®uh wkqj iu;=,s;;dj b†˙hg keUqre fõ' 

				    fyda D ys m%udKh wvqjk neúka f,a peg,shr®¾uQ,Or®uh wkqj iu;=,s;;dj b†˙hg 

				    keUqre fõ' 

	        ie'hq'( fojk ,l=Kq ^05& m%odkh ls¯u i`oyd ms<s;=fr®¾ m<uq fldgi ksjer† úh hq;= h'

				    (5 (b) i|yd = ,l=Kq 100)

				  
(5 i|yd uqΩ ,l=Kq 150)
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06 m%Yakh

  

6.	 (a)  	(i) 	 XA(s)  X+(aq) + A-(aq)

iu;=,s;;dfõ °	             x	     x                   mol dm-3		                                  (05)

ødjH;dj (x)  = 2.01 mg dm-3      =     2.01 × 10-3 g dm-3  = 2.01 × 10-3/ 150  mol dm-3  
		             	             =    1.34 × 10-5 mol dm-3  	                                       (04 + 01)

K
sp

   =   [X+(aq)] [A-(aq)]  = x2					                                     (05)

        =   (1.34 × 10-5 mol dm-3)2

         =   1.80 × 10-10 mol2 dm-6					                                    (04 + 01)

       (fyda 1.79 × 10-10 mol2 dm-6)
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		  (ii)    I.	 XA i|yd 					     YA i|yd 

         Ksp = [X+(aq)] [A-(aq)] Ksp = [Y+(aq)] [A-(aq)]

 [A-(aq)] = Ksp / [X+(aq)] [A-(aq)]  = Ksp / [Y+(aq)]               (05)

   = (1.80 × 10-10 / 0.100)  mol dm-3	      = (1.80 × 10-7 / 0.100)  mol dm-3          

   =  1.80 × 10-9 mol dm-3                     (04 + 01) = 1.80 × 10-6 mol dm-3             (04 + 01)

∴ XA m<uq j wjlafIam fõ' 

úl,am ms<s;=r 

XA yd YA ys iafgdhslsfhdañ;sh tl u fõ'                                      (05)

[X+(aq)] = [Y+(aq)]                                                                        (05)

Ksp(XA) < Ksp(YA)                                                                       (05)

∴ XA m<uq j wjlafIam fõ'                                                          (05)

	

			   II.	 Ksp(XA) = [X+(aq)] [A-(aq)]
∴ ødjKfha b;s˙ j we;s [X+(aq)] =   (1.80 × 10-10 / 1.80 × 10-6) mol dm-3                           (05)

^fuu wjia:dfõ ° YA wjlafIam ls¯u i`oyd wjYH jk [A-(aq)])
=   1.0 × 10-4 mol dm-3                                                               (04 + 01)

    (fyda 9.9 × 10-5 mol dm-3)
(6 (a) i|yd = ,l=Kq 50)

	 (b)  (i) 	 iul;d ,CIfha °

HA(aq) + NaOH(aq)  NaA(aq) + H2O(l)	 (04 + 01)	

NaA(aq) ys (fyda A- (aq) c,úÉf√ok m%;sls%hdj

A¯ (aq) + H2O(l)   HA(aq) + OH¯(aq)	 (04 + 01)	

Kb = [HA(aq)] [OH¯(aq)] / [A¯ (aq)]  

[HA(aq)]  = [OH¯ (aq)]	 (04 + 01)	

∴ Kb = [OH¯(aq)]2 / [A¯ (aq)]

[OH¯(aq)]  =  {Kb [A¯ (aq)]}1/2

∴ pOH = ½  pKb  - ½  log [A¯ (aq)]	 (04 + 01)	

pKw -  pH = ½  pKw  - ½  pKa  -  ½  log [A¯ (aq)]	 (04 + 01)	

∴ pH = ½  pKw  + ½  pKa  +  ½  log [A¯ (aq)]	
			 
	 ie'hq'( ^01& ,l=Kq fN!;sl wjia:d i`oyd ,nd ° we;'

	 (ii) 	 iul;d ,CIfha ° [A¯(aq)]    = 	 (1× 10-3 / 2)  mol dm-3  ^m˙udj fo.=K fõ'&   

						            = 	 5 × 10-4  mol dm-3    			                (04 + 01)  

 		  ∴ pH       =     ½  × 14 + ½  × 4.74 +  ½  log [5 × 10-4 ]

			   =    7.69    =    7.69 (7.69 - 7.72)	 (05)
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	 	 	 úl,am ms<s;=r

 		

		
==

a

b

K

K
K

w
[OH¯(aq)]2 / [A¯(aq)]

 

	 	

1 × 10-14

1.8 × 10-5
= [OH ¯ (aq)]2  /  5 × 10-4

		  [OH¯(aq)]   =  5.24 × 10-7 mol dm-3

		  pH = 7.72/	 	 	 (05)

	 (iii)	 [Y+(aq)] = 1. 0 × 10-3 mol dm-3  		  (04+01)  

	            YA wjlafIam ùu i`oyd wjYH jk [A¯ (aq)]    =  (1.80 × 10-7 / 0.001)  mol dm-3  

	                            					          =  1.80 × 10-4  mol dm-3                  	 (04+01)  

		  HA(aq)  H+(aq) + A-(aq)			   (04+01)  

		  K
a
 = [H+(aq)] [A- (aq)] / [HA(aq)]		  (04+01)

∴ 1.80 × 10-5  mol dm-3 =  {[H+(aq)] 1.80 × 10-4 / 0.001}    

{(1-α) ~1}		  (05)

[H+(aq)]  =    1.0 × 10-4  mol dm-3	 (04+01) 

∴ pH   = 4		  (05)

úl,am ms<s;=r

K
a
 = [H+ (aq)] [A- (aq)] / [HA(aq)]	

pH = pK
a
 + log {[A- (aq)] / [HA(aq)]}	 (04+01) 

= 4.74 + log {1.80 × 10-4 / 0.001}		  (05)

= 4.74 – 0.74   = 4	   	 (05)

ie'hq'( ^01& ,l=Kq fN!;sl wjia:d i`oyd ,nd ° we;'
	 (6 (b) i|yd = ,l=Kq 70)

	 (c)  	(i), (ii)	I - II m%Yak fldgi i|yd 
 

80 

WIaK;ajh/ 0C 

110 

T1 

P Q 
Toluene Benzene 

ixhq;sh 

(05) 

(05) 

(05) 

jdIam (vapor) 

 øj 

(liquid) 

ixhq;sh   

fgdÆBka 

(Toluene) 
fnkaiSka 

(Benzene) 

WIaK;ajh$ °C 

III.	 ixhq;sh ( jdIam > øj ^fnkaiSkays& 	 (05)

	 Nd.sl wdijkh  	 (05)
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		  (iii)	

 

WIaK;ajh$ °C

ixhq;sh 

 

				  

				    (05)
	 (6 (c) i|yd = ,l=Kq 30)

				  
(6 i|yd uqΩ ,l=Kq 150)

6 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

    

  

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh yh jeks m%Yakh f;dardf.k we;s ms˙i 45%la 

muK fõ' fuu m%Yakhg ,l=Kq 150la ysñ fõ' B 

fldgiska wvq u ixLHdjla f;dard f.k we;af;a 

fuu m%Yakhhs'

bka	 00 - 37 	 m%dka;rfha   	 63%la o

	 38 - 75 	 m%dka;rfha   	 21%la o 

	 76 - 113 	 m%dka;rfha  	 11%la o

	 114 - 150 	 m%dka;rfha  		 5%la o

,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 

ms˙i 5%la jk w;r" wh≥ïlrejkaf.ka 63%la u 

,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

00 - 37

63%

38 - 75

21%

76 - 113

11%

114 - 150

5%

00 - 37

63%

38 - 75

21%

76 - 113

11%

114 - 150

5%

   

  

19%

11%

16%

20%

31%

3%
5%

9%

14%

22%

26%

0

10

20

30

40

50

(I) (II) (I) (II) (III)

(i) (ii) (i) (ii) (iii) (i) (ii) (iii)

(a) (b) (c)

6

(a) (b) (c)

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

6 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

Ú	 fuu m%Yakfha wkqfldgia 11la we;s w;r bka 8l u myiq;dj 20% fyda Bg wvq h' (b) (iii) 
fldgfiys myiq;dj wju jk w;r th 3%ls' fuys (c) (i) fldgfiys myiq;dj jeä u jk w;r 
31%ls' fuu m%Yakfha iuia; myiq;dj 16%ls'
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07 m%Yakh
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7.	 (a)	

               

7. (a) C6H6
anhydrous AlCl3 (03)

CH3Cl (03)

C6H5 CH3 (03)

KMnO4 (06)

(conc. H2SO4)

C6H5 CO2H (03)

C2H5OH (03)

conc. H2SO4 (03)

C6H5 C

O

O C2H5 (03)

C2H5OH (03)

PBr3

C2H5-Br (03)

Mg (03)

dry ether (03)

C2H5MgBr (03)

(05)

C6H5 C C2H5

C2H5

O H

(03 x 16 48 + 02 = 50 mark s)

(03)

ksr®c,Sh 

úh<s B;r®

KMnO4  

	        								               [(3×6) (48 + 02) 7 (a) i|yd = ,l=Kq 50)
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		  úl,am ms<s;=r

            

7. (a) C6H6
anhydrous AlCl3 (03)

CH3Cl (03)

C6H5 CH3

KMnO4 (06)

(conc. H2SO4)

C6H5 CO2H (03)

PBr3 (06)

C6H5 C

O

B r (03)

C2H5OH (03)

PBr3

C2H5-Br (03)

Mg (03)

dry ether (03)

C2H5MgBr (03)

(05)

C6H5 C C2H5

C2H5

OH

(03)

(03)

úh<s B;r®

ksr®c,Sh

KMnO4  

	 (7 (a) i|yd = ,l=Kq 50)
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	 (b)	

         

fyda

7. (b) C6H5CH2CONHC6H5

NaOH / OH- (07)

C6H5NH2 (07)C6H5CH2CO2
-Na+ (07)

(07)C6H5CH2CO2H

(04)

PCC

(03)

C6H5CH2CHO

C6H5CH2CH=N-C6H5

(07)

(07 x 10 = 70 mar k s)

H3O+ (07)

1. LiAlH4

C6H5CH2CH2OH

2. H2O

(07)

(07)

(07)

OR
C6H5CH2CO2

-

		  úl,am ms<s;=r

		

7. (b) C6H5CH2CONHC6H5

dil HCl / H+ / H3O+ (07)

C6H5NH3
+ (07)(07)C6H5CH2CO2H

(04)

PCC

(03)

C6H5CH2CHO

C6H5CH2CH=N-C6H5

(07)

(07 x 10 = 70 mar ks)

1. LiAlH4

C6H5CH2CH2OH

2. H2O

(07)

(07)

(07)

C6H5NH2

NaOH
or
OH-

(07)

(07)

				    (7 (b) 7 × 10 i|yd = ,l=Kq 70)
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	 (c)	 (i)	 kshqla,sfhdaµhs,h	 (05)

		  (ii)	

(c) (i) Nucleophile (05)

(ii)

C2H5NH2 CH3 I

C2H5 N

H

CH3

H

I

(05)
(03)

CH3 CH2NHCH3 + HI

-H (02)

(05)

OR

(02)

	

				    (20)

(iii)	 fm%dmshkuhsâ ys N u; we;s tlir bf,lafg%dak hq.,g kshqla,sfhdaµs,sl m%;sls%hdjg iyNd.s 

ùug yelshdjla ke;'$ ùfï yelshdj wvq fõ' 	 (05)

 	 fya;=j 

	 th  = 0 iu`. úia:dk.; ù we;s neúka"  	 (05)

	 fyda

	 N u; we;s tlir bf,lafg%dak hq., C = 0 oaú;aj nkaOkh$ π nkaOkh iu`. w;sÉPdokh 

ùu ksid 

	 fyda

	 iïm%hqla;;djh fya;=fjka

	 fyda 

 	

	 CH3CH2 C

O

NH2 CH3CH2 C

O

NH2

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

				  
(7 i|yd uqΩ ,l=Kq 150)
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08 m%Yakh
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8.	 (a)  	(i) 	 M	 :	 Na	 M1	 :	 Na2O2	 M2	 :	 NaOH
			   M3	 :    H2O2	 M4	 :    O2	 M5	 : 	 H2
			   M6	 :    NaAlO2	 M7	 :	 Al(OH)3	 T	 : 	 Al	

	 fyda

	 NaAl(OH)4    fyda    NaAlO2, 2 H2O 

	 ie'hq' ( iajdh;a; j ,l=Kq lrkak'	 (5 × 9  = ,l=Kq 45)

		  (ii) 	 NaOH     (02)              O2    (03)	 		  (8 (a) i|yd = ,l=Kq 50)	
				                       

	 (b) 	(i) 	 Q : Na2S2O3.5H2O    	 						      (10)
		

			 

S S

O

O

O 			   		  (04)

		  (ii) 	 1.	 S2O3
2-       +     2H+     	 → 	 H2S2O3     →     S ↓    +   SO2   +  H2O                    	 (05)

				    fyda 	

				    S2O3
2-       +     2H+     	 →   	S ↓          +    SO2     +    H2O

				    fyda

				    Na2S2O3   +     2HCl    	 →  	 2NaCl     +    S ↓     +     SO2       +     H2O

				    2Mg         +     SO2	 →   	2MgO     +    S ↓                                                             	(05)	

			   ^ ↓  ke;s úg o ,l=Kq m%∞kh lrkak'& 

			   2.	 Na2S2O3   +    2AgNO3   →   Ag2S2O3 ↓    +      2NaNO3    

				    fyda

				    S2O3
2-      +     AgNO3     →    Ag2S2O3 ↓     +     2NO3

-

				    fyda

				    S2O3
2-      +     2AgNO3   →    Ag2S   +    SO3 +  2NO3

-

				    Ag2S2O3  +     H2O  	 →    Ag2S ↓    +     H2SO4     		  (05)
				  

                         3.     Pb(NO3)2  +   Na2S2O3   →   PbS2O3      +   2NaNO3  

				    fyda

				    Pb(NO3)2  +   S2O3
2-   →   PbS2O3 ↓     +   2NO3

-

				    fyda

				    Pb(NO3)2  +   S2O3
2-   →     PbS       +     SO3      +   2NO3

-

				    PbS2O3    +     H2O    →     PbS ↓     +     H2SO4            		  (05)
                                                                     

ie'hq'	 (	 wjlafIamh B;,hlska iólrKhl olajd fkdue;s kï tu iólrKhg ,l=Kq 
^04& muKla m%odkh lrkak' S i`oyd" B;,h fjkqjg—zzwdú,;djZZ ms<s.; yels h'

(iii)	 m%fhdack ( whfvdñ;sh$whäñ;sh" PdhdrEmlrKh" l,s, i,aµr®¾ ms<sfh, ls¯u" T!IO 

^ihkhsâ úI ùu i`oyd m%;súI f,i&" rka ksiaidrkhg" úrxcl yd laf,da˙kslD; c,h 

WodiSk ls¯ug ^k< c,h laf,da˙kayrKh ls¯u wd†h&                                        	 (03 + 03)

			   ie'hq' (  b(i) i|yd S2O3
2- we;akï" b(iii) i`oyd ,l=Kq m%odkh lrkak'     (8 (b) i|yd = ,l=Kq 50)	
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	 (c) 	 (i) 	 5Fe2+   +   MnO4
-  +  8H+   →    5Fe3+   Mn2+  4H2O

				  

				    KMnO4 ujq, m%udKh  	 =	
0.02

1000
× 20 	 (02)

				    tneúka" b;s˙ Fe2+ ujq, m%udKh	 =
0.02

1000
× 205 × 	 (03)

				    tl;= lrk ,o Fe2+  ujq, m%udKh	 = 
0.02

1000
× 30 	 (03)

				    tneúka ClO–
3  iu. m%;sls%hd l, Fe2+ ujq, 	 =	( 0.02         )  1000

× 30 _ 0.02           )1000
× 20(5 × 	 (03)

				    6Fe2+  +  ClO–
3  +  6H+   →  6Fe3+  +  Cl¯    +    3H2O

				    tneúka ClO–
3  ujq, m%udKh 	 =	 ( 0.02         )  1000

× 30 _ 0.02           )1000
× 20(5 ×

6

	 (03)

					     = 	 0.00067

				    idfmaCI wKql ialkaOh AgCl = 143.5,   KCl = 74.5,  KClO3 = 122.5 	 (01 × 03)

				    AgCl iE°u i`oyd ClO–
3  u.ska ,ndfok Cl¯ ujq,  = 	 0.00067	 (03)

				    tu Cl¯ u.ska ,efnk AgCl ys ialkaOh	 = 	 0.00067 × 143.5 g 

					     = 	 0.096 g	 (03)

				    KCl u.ska u.ska ,efnk AgCl ys ialkaOh 	 = 	 0.135 – 0.096 g  

					     = 	 0.039 g 	 (03)

				    25.0 cm3l we;s KClO3ys ialkaOh	 =  	 0.00067 × 122.5 g 

					     = 	 0.082 g 	 (03)

				    250.0 cm3l we;s KClO3ys ialkaOh	 = 	 0.82 g	 (03)

				    25.0 cm3l we;s KCl ys ialkaOh                  	 =   	
0.039

143.5
× 74.5 g   

					     =    	0.020 g   	 (03)

				    250.0 cm3l we;s KCl ys ialkaOh	 = 	 0.20 g	 (03)

				    KClO3ys ialkaOh %	 =     
0.82

1.1
× 100      

     

					     = 	 74.6               	 (03)
                               

				    KCl ys ialkaOh %                                	 = 	  
0.20

1.1
× 100

               

					     = 	 18.2                   	 (03)

ie'hq'( wkqudmkfha ° Cl¯ u.ska we;sjk n,mEu fkdi,ld y˙k ,°'

												            (8 (c) i|yd = ,l=Kq 50)
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			   úl,am ms<s;=r

			   5Fe2+   +   MnO4
-  +  8H+   →    5Fe3+   Mn2+  4H2O					     (02)

			   KMnO4 ujq, 	 =	
0.02

1000
× 20 	 (02)

			   tneúka" b;s˙ Fe2+ ujq, m%udKh 	 =
0.02

1000
× 205 × 	 (03)

			   tl;= lrk ,o Fe2+ ujq, m%udKh 	 = 
0.02

1000
× 30 	 (03)

			   tneúka ClO–
3  iu. m%;sls%hd l, Fe2+ ujq, m%udKh =	( 0.02         )  1000

× 30 _ 0.02           )1000
× 20(5 × 	 (03)

			   6Fe2+  +  ClO–
3  +  6H+   →  6Fe3+  +  Cl¯    +    3H2O

			   tneúka kshe†fha we;s ClO–
3  ujq, m%udKh 	 =	 ( 0.02         )  1000

× 30 _ 0.02           )1000
× 20(5 ×

6

	 (03)

					     = 	 0.00067

			   ClO–
3  u.ska iE≥Kq AgCl ujq, m%udKh   	 = 	 0.00067	 (03)

			   AgCl ys idfmaCI iQ;% ialkaOh	 = 	 143.5	 (01)

			   wjlafIamfha we;s AgCl ujq, m%udKh 	 = 	
0.135

143.5
 	 =    	9.4 × 10-4    	 (03)

			   KClO3 ys idfmaCI iQ;% ialkaOh	 =    	122.5    	 (01)

			   25.0 cm3l we;s KClO3 ys ialkaOh	 =  	 0.00067 × 122.5 g  	 (03)

			   250.0 cm3l we;s KClO3 ys ialkaOh	 =  	 0.00067 × 10 × 122.5 g 	 (03)

			   KClO3  ys ialkaOh %	 =    × 1001.10
0.00067 × 10 × 122.5      

     

					     = 	 74.6               	 (03)
                               

			   AgCl wjlafIamfha we;s KCl ujq, (25.0 cm3 ys)	 =	 ( 0.135                    )  143.5
_ 0.00067 	 (03)

			   KClys idfmaCI iQ;% ialkaOh	 =    74    	 (01)

			   25.0 cm3 l we;s KClys ialkaOh	 =	 × 74.5 g ( 0.135                    )  143.5
_ 0.00067

							       (03)

			   250.0 cm3 we;s KClys ialkaOh	 =	 × 10 × 74.5 g ( 0.135                    )  143.5
_ 0.00067

							       (03)

					     = 	 20.0               	 (03)

	 		  KCl ys ialkaO m%;sY;h                           	=    
0.20

1.1
× 100    =     18.2                	 (03)

ie'hq'( 

1'	 Wml,amkh (  wkqudmkfha ° Cl¯ u.ska we;sjk n,mEu fkdi,ld y˙k ,°'

2' 	KCl ys ialkaO % 18.1 - 18.6 yd KClO3 ys ialkaO %  74.2 - 74.7 f,i ms<s.; yels h'               

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

										                  
(8 i|yd uqΩ ,l=Kq 150)
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09 m%Yakh

    

9.	 (a)  	(i) 	 NH
3	
" jd;h yd c,h						      (03 + 03 + 03)

		  (ii) 	 4NH
3
(g)  +  5O

2
(jeämqr)  

1- 9 atm     (02)

W;afm%arlh" 10% Rh wvx.= Pt  (02)
fyda  Pt-Rh  fyda  Pt  

850 – 1250 °C  (02)

  4NO(g)  +  6H
2
O(g) ----- (1)   

									         (05)

			   ñY%K 150°C g wvq fyda iudk WIaK;ajhlg (01)   isis,a flfr®' (01)	

			   2NO(g)  +  O
2
(g)  →   2NO

2
(g) 				    ------ (2)

				          ^isis,a jd;h& (01) 

			   4NO
2
(g)  +  2H

2
O(l)  +  O

2
(g)  

jdhq wêl f,i isis,a ls¯u

(01)
  4HNO

3
(l)  	 ----- (3)

			   fyda         	2NO
2
(g)  +  H

2
O(l)   →   HNO

3
   +  HNO

2
 }

				           	2HNO
2
   →    H

2
O  +  NO  +  NO

2

			   fyda        	2NO
2
(g)  +  H

2
O(l)  →   HNO

3
   +  HNO

2
  }

						      3HNO
2
  →   2NO  +  HNO

3
   +  H

2
O   

			   ie'hq' ( 	fN!;sl wjia:d wjYH ke;'	
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	 	 (iii) 	 (1)  +  (2)  ×2  + (3)

			   4NH3(g)  +  8O2(g) 	 →   	 HNO3(l)  +  4H2O(l)    	 fyda            	 (05)

			   NH3(g)  +  2O2(g)       	 →     	 HNO3(l)  +  H2O(l)

			   O2   ujq, 8                  	→   	 HNO3 ujq, 4	 fyda	

			   O2   ujq, 2                  	 →  	 HNO3 ujq, 1		

			   tneúka O2 ujq, 1000 lska HNO3 ujq, 4/8 × 1000    =    500  ,efí'	 fyda            	 (05)

			   tneúka O2 ujq, 1000 lska HNO3 ujq, 1/2 × 1000    =    500  ,efí'  
                   

(iv)	 Ú	 fmdfydr ksIamdokfha ° (NH4NO3, KNO3)

	 Ú	 mqmqrK øjH ksIamdokfha ° (TNT, TNG, NH4NO3)

	 Ú	 wdydr m˙rCIKhg (NaNO2, NaNO3)

	 Ú	 rdc wï,h iE°u i`oyd

	 Ú	 PdhdrEm mg, fia°u i`oyd wjYH AgNO3 iE°ug

	 Ú	 ma,diaála iE°ug

	 Ú	 T!IO

	 Ú	 ,elr® ;Ska;

	 Ú	 mEiaiqï lghq;= j,° mDIaGh ms˙is≥ ls¯ug

	 Ú	 fjä fnfy;a ksmoùug (KNO3) 	 (03 × 03)	
                   

(v)    HNO3 wdf,dalhg (02) ksrdjrKh l< úg úfhdackh fõ' 

			   tys ° NO2 iE°u ksid ly meyehla we;s fõ' (02)

			   4HNO3(l)  →   4NO2(g)  +  O2(g) + 2H2Og(l)   (03)
                   

(vi) 	 S  	 + 	 6HNO3   	
∆   	 H2SO4  	 +  	 6NO2	 +  	2H2O

	 Cu  	 +  	4HNO3  (conc)  	 ∆ 	 Cu(NO3)2  	 +    	2NO2 	 +  	2H2O

	 3Cu  	 +  	8HNO3 (dil)      	 ∆     	3Cu(NO3)2  	 +  	 2NO   	 + 	 4H2O

	 S  	 + 	 4HNO3   	 ∆ 	 SO2  	 +  	 4NO2	 +  	2H2O

												            (05 × 03)

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

(b)  (i) 	 N2 ys ;s%;aj nkaOkhla we;' (03) tneúka tys nkaOk ú>gk Yla;sh by< h'$

			   nkaOkh f√okh ls¯ug wmyiq h'          				    (03)
                   

		  (ii) 	 1.	 wl=Kq .eiSu ^jdhq f.da,Sh ;sr ls¯u&			   (04)

			   2.	 nelaà˙hd u.ska Ydl ;=< khsÜrcka ;sr ls¯u ^ffcùh ;sr ls¯u&	 (04)
                   

	 	 (iii) 	 fyanr® l%uh 						      (04)
                   

(iv)	 NO,    NO2	 (04 + 04)	
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		  (v) 	 NO2   
hv (01)   NO  +  O				    	 (03)

			   O  +   O2  +   M → O3   +   M 				    (04)

			   ^M wu;r Yla;sh wjfYdaIKh lrk ndysr øjHhls' W∞( jdhq" jd;fha wvx.= wxY=&

			   O   +   H2O   → 2 OH		   				   (04)

			   NO2 , NO, O3, O yd OH u.ska ^´kE u ;=kla 01 + 01 + 01& jd;fha wvx.= ridhksl øjH	(01)

			   úúO ldnksl ixfhda. njg m;a lrhs' (01)

(vi) 	 PAN (peroxyacetyl nitrate), PBN (peroxybenzoyl nitrate), CH3ONO2 (methyl nitrate). 

						      ^ñka ´kE u folla&			   (04 + 04)

(vii) 	jd;fha mdroDYH nj wvq fõ' Ydlj,g úI iys; fõ' fr†ms<s yd rnr®j,g n,mEï we;s 

lrhs' 	 (02 + 02)

(viii)	 N2O    	 (04)

(ix)	 NO,    NO2	 (04)

(x)	 NH4NO2(s) → N2(g) + 2 H2O	 (04)	

(NH4)2Cr2O7(s) → N2(g) + Cr2O3(s) .+ 4 H2O (l)	 (04)

	 ie'hq' (  fN!;sl wjia:d wjYH ke;'	

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

										                  
(9 i|yd uqΩ ,l=Kq 150)
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10 m%Yakh
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10.	 (a)  	(i) 	 +3     fyda  + lll / Cr3+						      (05)

		  (ii) 	 1s22s22p63s23p63d3 						      (05)

	 	 (iii) 	 A [Cr(H
2
O)

6
]Cl

3
 fyda [Cr(H

2
O)

6
]3+3Cl¯ (05)

B
[CrCl(H

2
O)

5
]Cl

2
  

[CrCl(H
2
O)

5
]2+2Cl¯  

fyda

fyda

[Cr(H
2
O)

5
Cl]Cl

2
 

[Cr(H
2
O)

5
Cl

2
]2+2Cl¯

fyda (05)

C
[CrCl

2
(H

2
O)

4
]Cl

[CrCl
2
(H

2
O)

4
]+Cl¯

fyda

fyda

[Cr(H
2
O)

4
Cl

2
]Cl  

[Cr(H
2
O)

4
Cl

2
]+Cl¯ 

fyda (05)

D [CrCl
3
(H

2
O)

3
] fyda [Cr(H

2
O)

3
Cl

3
] (05)

	

							     

                   ie'hq' (  by; iQ;% fjkqjg cHdñ;sl yevh ksrEmKh lrñka w¢k ,o jHQy o ms<s.; yels h'

 

		  (iv)	 hexaaquachromium(III) chloride  ^ie'hq'( wl=re ksjer† j ,shd ;sìh hq;= h'&		      (05)

		  (v)     m˙CIdj    (  AgNO
3
  fyda Pb(NO

3
)
2
  ødjKhla tla ls¯u	              	 (05)

			   ks¯CIKh  ( 	A iu. iq≥ wjlafIamhla ,efí'(of AgCl/ PbCl
2
)}		

			   D iu. wjlafIamhla ke;'	 (05)

			   fyda   		  A muKla iq≥ wjlafIamhla fohs'		

		  fyda 	 m˙CIdj    (   fl%dauhs,a laf,darhsâ m¯CIdj        	 (05)

				    ks¯CIKh (    A iu. ;o r;= jdhqjla msg fõ'     }   	 (05)

					              D iu. ;o r;= jdhqjla msg fkdfõ'	 (05)
                  

(vi) 	 [Cr(ox)
3
]3- / [Cr(ox)

2
(H

2
O)

3
]¯   /  [Cr(ox)(H

2
O)

4
]+ 					     (05)

			   ie'hq' ([Cr(C
2
O

4
)
3
] 3- i`oyd ,l=Kq (05) muKla m%odkh lrkak'	

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



- 74 -
w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2015

	 (b)  (i) 	
o

sMaqM
E

)(/)( 4
2
4

+
o

sMaqM
E

)(/)( 4
2
4

+

o
sMaqM

E
)(/)( 4

2
4

+  , 
o

sMaqM
E

)(/)( 4
2
4

+
o

sMaqM
E

)(/)( 4
2
4

+

o
sMaqM

E
)(/)( 4

2
4

+     g jvd iDK h'  				   (08)

			   fyda

		  	
<+

o
sMaqM

E )(/)( 1
2
1

o
sMaqM

E
)(/)( 4

2
4

+

			   tneúka M1 ys ° TlaislrKh yd M3 ys ° TlaisyrKh is≥ fõ'		  (02)	

		  wefkdavfha ° TlaislrKh yd lef;davfha ° TlaisyrKh is≥ fõ'		  (02)	

		  fyda 

			   M1 j,ska bf,lafg%dak bj;a fõ ^TlaislrKh&" M1 tneúka wefkdavh fõ' 	 (04)	

		  M3 u.ska bf,lafg%dak ,nd .kS ^TlaisyrKh& M3 tneúka lef;davh fõ'	 (04)

			   tneúka 	fldaI - 1" wefkdavh M1" lef;davh M2	 (02)

						      fldaI - 2" wefkdavh M2" lef;davh M3	 (02)

		  (ii) 	 fldaI - 1"

			   wefkdavh M1(s)     →    M1
2+(aq) + 2 e	 (04)

			   lef;davh M2 
2+(aq)  +  2 e → M2(s)	 (04)

			   fldaI - 2"

			   wefkdavh M2(s)     →    M2
2+(aq) + 2 e	 (04)

			   lef;davh M3 
2+(aq)  +  2 e → M3(s)	 (04)

                   

	 	 (iii) 	
0

)(/)()(/)( 1
2
13

2
3

anode
o
cathode

o
sMaqM

o
sMaqM

EEPEEP −=−= ++   fyda  
0

)(/)()(/)( 1
2
13

2
3

anode
o
cathode

o
sMaqM

o
sMaqM

EEPEEP −=−= ++ 	 (04)

		  	 =  0.34 - (-2.36) V 	 (04)

			   =  2.7 V		 	 (01 + 01)

			   fyda

			 

V

EE

EEEE

EEP

o
sMaqM

o
sMaqM

o
sMaqM

o
sMaqM

o
sMaqM

o
sMaqM

cellcell

7.2
)(/)()(/)(

)(/)()(/)()(/)()(/)(

21

2
2
22

2
2

2
2
23

2
31

2
12

2
2

)34.0()36.2(

=

−−=

−+−=

+=

++

++++

++−

−−
	 (04)

							       (04)

			   =  2.7 V		 	 (01 + 01)

			   ^fN!;sl wjia:dj i|yka lr fkdue;s kï ,l=Kq 04la wvq lrkak'&

(iv)	

0
2

)(/)()(/)(2
2

2
23

2
3

anode
o
cathode

o
cell

o
sMaqM

o
sMaqM

o
cell

EEE

EEE

−=

−=

−

− ++
 
fyda

	

	

							       (04)

	

 

)36.2(6.1 )(/)( 2
2
2

−−= +
o

sMaqME
	 (04)

	 VE o
sMaqM 76.0)(/)( 2

2
2

−=+
	 (03 + 01)
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		  (v) 	

0
2

)(/)()(/)(2
2

2
23

2
3

anode
o
cathode

o
cell

o
sMaqM

o
sMaqM

o
cell

EEE

EEE

−=

−=

−

− ++
 
fyda

			   (04)

			   =  0.34 - (-0.76) V 	 (04)

			   =  1.1 V		 	 (01 + 01)

(vi) 	 my; m˙† fldaIhla ilia lrkak'   fyda    m%Yakfha ° we;s fldaIfhys iq≥iq fjkialï 

				                       lr i|yka ls¯u' 

	 my; rEmigyk fjkqjg iïuq;sl wxlfhka fldaI ksrEmKh ls¯u ^l=uk †Ydjlg jqj;a& 

ms<s.; yels h' bka miq P uek .; yels h'	 (04)

	 )(/)(//)(/)( 1
2

1
2
44 sMaqMaqMsM ++  fyda my; rEmigyk

	

 

4 

mdr.uH mg,h

			   M
1
 fyda M

2
 fjkqjg M

4
 fh†h yels h'

	 ^mdr.uH mg,h fjkqjg ,jK fia;=j fhod.; yels h'&

	  

mdr.uH mg,h

			   [P = ixLHdxl fjda,aÜógrfha mdGdxlh ^Ok mdGdxlhla f,i i,lñka'&]

			   o
sMaqM

o
sMaqM EEP

)(/)()(/)( 1
2
14

2
4

++ −= 	
(04)

			 
o

sMaqM
E

)(/)( 1
2

1
+   okakd neúka 	 (04)

			 
o

sMaqM
E

)(/)( 4
2
4

+     ,nd.; yels h'	 (03)

	 	 	 ie'hq'( M
1
 fyda M

2
 fjkqjg M

4
 fh†h yels h'	

	 	  (10 (b) i|yd = ,l=Kq 75)	
				  
			    	
	

(10 i|yd uqΩ ,l=Kq 150)


