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2.1.3	 wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

,l=Kq °fï mámdáh - ˚ m;%h

		
	 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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2'2'2'	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh iy ks¯ÈK yd ks.uk

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;'

ia:dhS (01)
fya;=j ( jvd;a úoHq;a
RK Tlaiscka mrudKqj
u; RK wdfrdamKh mej;Su (01)

i|yd ,l=Kq ke;

(02) (02)

 Cr 3+ fyda  Co 2+

^fyda hk fol u&

     V

     Si

     Mg 

     N 3−

(05 × 6 = ,l=Kq 30)
     Al 3+

(,l=Kq 06)

(,l=Kq 12)

O O O N

: :

: :::: :[ ] 

O O O N

: :

: :::: :

O O O N

: :

: :::: :

: O O O N

: :

: ::: ::+

wia:dhS (01)
wdfrdamK fjkaùu jeäh' 
fyda úoHq;a RK Tlaiscka 
mrudKqj u; Ok 
wdfrdamKhla mej;Su (02)

wia:dhS (01)
wdfrdamK fjkaùu jeäh' 
fyda úoHq;a RK Tlaiscka 
mrudKqj u; Ok 
wdfrdamKhla mej;Su (02)

O O O N

: ::::

:+
:

ixhqc;d bf,lafg%dak hq., ixLHdj  =  4	 (,l=Kq 01)
VSEPR hq., ixLHdj fyda	 (,l=Kq 01)

is.aud nkaOk .Kk + tlir bf,lafg%dak hq., ixLHdj  =  3	 (,l=Kq 01)

tlir bf,lafg%dak hq., ixLHdj  =  1	 (,l=Kq 01)

yevh  =  fldaKsl fyda  V  yevh	 (,l=Kq 01)
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ixhqc;d bf,lafg%dak hq., ixLHdj  =  4	 (,l=Kq 01)
VSEPR hq., ixLHdj fyda	

is.aud nkaOk .Kk + tlir bf,lafg%dak hq., ixLHdj  =  4	 (,l=Kq 01)

yevh  =  fldaKsl fyda  V  yevh	 (,l=Kq 01)
tlir bf,lafg%dak hq., ixLHdj  =  2	 (,l=Kq 01)

;,Sh ;%sfldaKdldr p;=ia;,Sh

sp2 sp3

fydaO O N:: : : :
::

:

O 
<120°

<109°
O N

:
:

:
:

:
:

:

:

O 
O 

<120°
<109°

jHqyh (03)
fldaK (01) × 2 = ,l=Kq 05
,l=Kq fjk fjk u m%∞kh lrkak'

^uqyqï ldCIsl& fyda 2p ^mrudKq ldCIsl& iy sp3 ^uqyqï ldCIsl& 
(02 + 02  = ,l=Kq 04)

sp3 ^uqyqï ldCIsl& iy sp2 ^uqyqï ldCIsl& 	 (02 + 02  = ,l=Kq 04)

* ,kavka n, $ ^,kavka& wmlsrKn, $ 

fm%a˙; oaúO%ej -  fm%a˙; oaúO%ej n, $ jekavjd,aia n, 

HNO3 ^khsá%la wï,h&  [nitric(v) acid  ms<s.; yelsh]  	 (,l=Kq 03)

H2CO 
(05 × 02 = ,l=Kq 10)

oaú − O%ej − oaúO%ej + ,kavka n, *

,kavka n, *

yhsârcka nkaOk + ,kavka n, *
(02 × 05 = ,l=Kq 10)

COS 

(02 × 04 = ,l=Kq 08)
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Na2O	 -	 m%n, Ndiañl	 P2O5  fyda P4O10  -    ≥n, wdï,sl 

MgO 	 -	 ≥r®j, Ndiañl$Ndiañl	 SO3	 -	 m%n, wdï,sl$b;d m%n, wdï,sl

Al2O3	 -	 WNh.=”	 Cl2O7	 -	 b;d m%n, wdï,sl

SiO2	 -	 b;d ≥n, wdï,sl				    (01 × 7 + 01 × 7  = ,l=Kq 14)

Na < Mg < Al < Si < P < S < Cl  fyda jeä fõ'  	 (,l=Kq 03)
Na > Mg > Al > Si > P > S > Cl  fyda wvq fõ'  	 (,l=Kq 03)
Na < Mg > Al < Si < P > S < Cl  fyda Cl > P > S > Si > Mg > Al > Na   	

(,l=Kq 03)
ksjer† j ,l=Kq lrk ,o uQ, øjH iys; j wlajla úp,kh ksrEmKh	 (,l=Kq 03)
wlajla úp,kh muKla (01)

                           2M(NO3)2      2 MO + 4NO2 + O2 	 (,l=Kq 03)
M, ksjer† kuq;a m%;sl%shdj ;=,s; ke;s kï (02) 

ia:dhS;dj jeä jk wkqms<sfj< ( Be(NO3)2 <  Mg(NO3)2 <  Ca(NO3)2 <  Sr(NO3)2 <  Ba(NO3)2  
tlu wekdhkh (01) tl u legdhk wdfrdamKh (01) kuq;a ldKavfha 

my<g úYd,;ajh jeä fõ' (01)	
∴ O%eùlrK n,h Be2+ > Mg2+ > Ca2+ > Sr2+ > Ba2+ (01)
ldKavfha my<g legdhkh u.ska jk khsÜfr®Ü whkfha O%eùlrKh wmyiq h' (01)
 tneúka ldKavfha my<g ;dmia:dhS;djh jeä fõ'

(,l=Kq 05)

1s 2  2s 2 2p 6 3s 2  3p 6  3d 5  4s 2   fyda .........  4s 2  3d 5	 (,l=Kq 05)

+2, +4, +7 (+6) ^´kE u ;=kla& fyda +II, +IV, +VII, (+VI)  ^´kE u ;=kla&	

			   (02 × 3 = ,l=Kq 06)

MnO	 -	  Ndiañl	 (02 + 01 = ,l=Kq 03)
MnO2	 -	  WNh.=”	 (02 + 01 = ,l=Kq 03)
Mn2O7	 -	  wdï,sl       MnO3   -   wdï,sl  ^´kE u ;=kla&  	 (02 + 01 = ,l=Kq 03)
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potassium manganate(VII)	 (,l=Kq 06)

3d iy 4s bf,lafg%dak jr®. fol u f,dayl nkaOk iE°u i|yd úia:dk.; ù we;' (02)
Mnj, wr®Oj msreKq WmYla;s uÜgu iy iïmQr®Kfhka u msreKq 4s WmYla;s uÜgïj, 

jQ bf,lafg%dak ksid (02) tajdg úia:dk.; ùfï yelshdj wvq ù we;' (02)   
	

(,l=Kq 06)

beige / ,d frdai $ ^iq≥& wjfCIamh (03)
jd;hg ksrdjrKh l< úg wjfCImh ≥Uqre $ lΩ - ≥Uqre njg m;afõ' (03) 	 (,l=Kq 06)
*  lΩ wjfCIamh - ,l=Kq ke; 

4MnO4
−  +  4OH −    4MnO4

2−  +  2H2O  +  O2 	 (,l=Kq 04)
3MnO4

2−  +  4H +    2MnO4
−  +  MnO2  +  2H2O

	 fyda

3MnO4
2−  +  2H2O

    2MnO4
−  +  MnO2  +  4OH −	 (,l=Kq 04)

MnO4
− + 8H + + 5e     Mn2+ + 4H2O 	 (,l=Kq 03)

MnO4
− + 2H2O + 3e    MnO2  + 4OH −  or  MnO4

− + e    MnO2
4
− (	,l=Kq 03)

úIîckdYl f,i $ frda. îc kdYl f,i $ ú>kaOlhla f,i ^deodorant& $ iajor®Yl 

f,i wefkdav lef;dav y∫kd .ekSug $ O2
 ms<sfh, ls¯u i|yd 	 (,l=Kq 03)

•	 Cl − yd Br − we;s úgl ° Ndú; l< fkdyelsh' 

•	 c,Sh ødjKh ia:dhS fkdjk ksid m%d:ñl iïu;ldrlhla f,i Ndú;d l< fkdyelsh'

•	 ;o jr®Khla ksid iuyr wjia:dj, ° iaMálj, †h ùu jeks ks¯CIK ,nd.; fkdyels ùu'

•	 ødjKh ;=< MnO2 ≥Uqre mdg wjfCIamhla iE†h yels h'

	 (´kE u 02la)          (03 × 2 = ,l=Kq 06)
(fjk;a ms<s;=rlg ,l=Kq m%∞kh ls¯u i|yd md,l m¯CIljrhdf.a wkque;sh ,eìh hq;=h')

jdfka fyda ñY% f,day iE°ug  	 (,l=Kq 03)
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>k;ajh (d)	 =	  ialkaOh $ m˙udj	 (,l=Kq 03)

	 =	
mO2 + mO3

V
	 (,l=Kq 03)

	 =	
n1 M1 + n2 M2

V
	 (,l=Kq 04)	

igyk ( wjidk mshjr ksjer† kï uqΩ ,l=Kq m%udKh (10) m%∞kh lrkak'
(uqΩ ,l=Kq 10)

	 n 	 =	  n1 +  n2
	 (,l=Kq 03)

	 d	 =	

n1
n1 +  n2 (n1 +  n2)

[  [  M1 +
n2

n1 +  n2[  [  M2

V
	 (,l=Kq 03)

		  =	
X1 M1 + X2 M2

V
  × n 	 (,l=Kq 04)

igyk ( wjidk mshjr ksjer† kï uqΩ ,l=Kq m%udKh (10) m%∞kh lrkak'
(uqΩ ,l=Kq 10)

	 X2  =  1 −  X1    fyda      X1  +  X2  = 1 	 (,l=Kq 04)

	 d	 =	
X1 M1 + (1 −  X1) M2   n

 
V

	 (,l=Kq 04)

	 ñY%Kh i|yd  pV =  nRT     fyda   
n
V

  =   
p 

RT 	
(,l=Kq 04)

	 d	 =	 [X1 M1 + (1 −  X1) M2] 
p 

RT 	
(,l=Kq 04)

  X1 M1 + (1 −  X1) M2	 =	
dRT 

p 

ujq,sl ialkaO i|yd wdfoaY ls¯fuka" 32 X1 + 48(1 −  X1)   =   
dRT 

p 	 (,l=Kq 04)

	 16 X1 	 = 	 48 −  
dRT 

p 
				    }     (,l=Kq 03 + 01)
    	 X1 	 = 	 3 −  

dRT 
16 p 

(uqΩ ,l=Kq 24)

Wml,amk	 (	 O2(g) iy O3(g) tlsfkl m%;sl%shd fkd lrhs'  fyda

		  O2(g) iy O3(g) ñY%Kh m˙mQr®K j yeisfr®'	 (,l=Kq 06)
			   (uqΩ ,l=Kq 50)
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Br2(l) + 3I −(aq)    2Br −(aq) + I3 
−(aq) fyda  Br2(l) + 2I −(aq)    2Br −(aq) + I2 (s)		

	 (,l=Kq 10)
K + fhdok ,o ;=,s; iólrKhlg iïmQr®K ,l=Kq m%∞kh lrkak'
igyk ( fN!;sl wjia:d fyda ;=,s; ridhksl iólrKh ° ke;akï ,l=Kq m%∞kh 
fkdlrkak' 

wjr®K $ ,d ly meye;s ødjKh ≥Uqre meyehg yefr®' 	 (,l=Kq 05)

2H+(aq) + 2e    H2(g) fyda  2H3O
+(aq) + 2e    H2(g) + 2H2O(l)	 (,l=Kq 05)

igyk ( fN!;sl wjia:d fyda ;=,s; ridhksl iólrKh ° ke;akï ,l=Kq m%∞kh 
fkdlrkak' 

Mg(s) / Mg2+(aq) // H+(aq) / H2(g), Pt(s) 	 (,l=Kq 10)
[Mg(s) / Mg2+(aq) // H+(aq) / H2(g) / Pt(s) wdldrh o ms<s.; yels h']	
igyk ( fN!;sl wjia:d ° ke;akï ,l=Kq m%∞kh fkdlrkak' 
	 H+  fjkqjg H3O+ ms<s.; yels h'

tkafg%dmsh jeä fõ'	 (,l=Kq 05)

>k iy øj m%;sl%shl jdhquh M,hla [fyda H2(g)] fohs'	 (,l=Kq 05)

∆H − T∆S < 0  fyda  ∆H < T∆S   fyda  ∆H / T <  ∆S	 (,l=Kq 10)
fyda fjk;a ms<s.; yels wdldrhla	 (uqΩ ,l=Kq 50)

tkafg%dmsh 

tkafg%dms 
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CH3  C  CH  CH  CH3

H

CH2

CH3

CH3  C  CH2 CH2  CH3

H

CH2

CH3

CH3  C  CH2 CH  CH2

H

CH2

CH3

CH3  C  CH2 CH2 CH3

H

CH  CH2

CH3  C  CH  CH  CH2

CH2CH3

CH3  C  C  C  CH3

CH2CH3

H

CH3  C  CH2 CH2 CH3

C  CH

H

CH3  C  CH2  C  C  H

CH2CH3

H

(,l=Kq 08 × 8)
•	 A  jer† kï E iy F g ,l=Kq ke;; B jer† kï G g ,l=Kq ke;; C jer† kï H g ,l=Kq ke;'

•	 A  iy E i|yd cHdñ;sl iudjhúl fkdi,lkak'

•	 B  yd C fldgqj, ixfhda. udre úh yels h' túg thg wkqrEm j G yd H o udre úh hq;= h'    

wefudakSh AgNO3  fyda wefudakSh CuCl tl;= l< úg 	 (,l=Kq 02)
F  -   wjfCIamhla ke; 	 (,l=Kq 02)
G  -   AgNO3  iu. ^iq≥& wjfCIamhla fyda CuCl iu. ^fpdl,Ü ≥Uqre& wjfCIamhla 	 (,l=Kq 02)
^wjfCIamfha jr®Kh wjYH ke;&	 (08 × 8 + 02 × 3 = ,l=Kq 70)

SE

AN

SN

AE

E

COOH

NO2

CH3  CH  CH3

Br 

CH3  CH  CH  CH3

CH3CH2CN

CH3  C  CN
H

OH

•	 m%;sl%shd jr®.h jpkfhka o ,súh yelsh'

•	 m%;sl%shd jr®.hg yd m%Odk M,hg iajdëk j ,l=Kq m%∞kh lrkak'

(,l=Kq 03 × 10 = ,l=Kq 30)
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5.	 (a)	 (i)		  2A(g)	  	 B(g)	
			   wdrïNfha °"	 a		  --	 mol
			   iu;=,s;;dfõ °"	 a −  40   

100
 a		  20   

100
 a	 mol

				    =  0.6 a		  =  0.2 a	 mol	 2 × (02 + 01)

			   ujq, Nd.h 	 0.6 a  
0.8 a

 = 3/4		  0.2 a  
0.8 a

 = 1/4		 (03)
	

				    Kp	 =	
pB  
pA

2
				    (03)

				    Kp	 = 	
 
1    
4  × (4 × 105 N m−2) 

[ 3    
4  × (4 × 105 N m−2)]2

 
		  2 × (02 + 01)

					     =	  
1    
9  × 10−5 N−1 m2   fyda   1.1 × 10−6 N−1 m2	 (02 + 01)

		         	 					     5(a)(i) i|yd uqΩ ,l=Kq    21

	 	 (ii)  I.	 2A(g)	  	 B(g)	 (1)
					     	 C(g) + D(g)	 (2)
			            A(g)ys wdrïNl m%udKh  =   a
			   iu;=,s;;dfõ °"	 C(g) ys m%udKh	 =	

1    
10 a	 (03)

		  		  D(g) ys m%udKh	 =	
1    
10 a	 (03)	

		  		  A(g) ys m%udKh	 =	
2    
10 a	 (03)

		  		  (1) iu;=,s;;djg iyNd.S jQ A(g) ys m%udKh = 
6    
10 a	 (03)	

		  		  B(g) ys m%udKh	 =	
3    
10 a	 (03)	

by; .Kkh ls¯ï ;r®ldkql+, j ls¯u i|yd		 (03)
			   'a' yer fjk ixfla;hla fhd∞ we;s kï C,D iy Ays m%udKhka .Kkhg tla tla 

mshjrlg ,l=Kq 02la muKla m%∞kh lrkak'

								        5(a)(ii)I i|yd uqΩ ,l=Kq    15

	 	        II.	 A(g), B(g), C(g) yd D(g) ys uqΩ ujq, ixLHdj	 =	
2    
10 a + 

3    
10 a + 

1    
10 a + 

1    
10 a

			 
					     =	

7    
10 a	 (03)

		  		  A ys ujq, Nd.h 	 =	 2a / 10    
7a / 10

 	 =	
2    
7 	 (03)	

				    B ys ujq, Nd.h 	 =	 3a / 10    
7a / 10

 	 =	
3    
7 	 (03)	

				    C ys ujq, Nd.h 	 =	 a / 10    
7a / 10

 	 =	
1    
7 	 (03)	

				    D ys ujq, Nd.h 	 =	 a / 10    
7a / 10

 	 =	
1    
7 	 (03)
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				    Kp	 =	
pC pD   

pA
2

				    (03)

				    Kp	 = 	
 
1    
7  P × 

1    
7  P  

[ 2    
7  P ]2

 
				    (03)

					     =	  1/4   fyda   0.25			   (02 + 01)

		         	 					     5(a)(ii)II i|yd uqΩ ,l=Kq    24

	 	        III.	 T ys ° uqΩ ujq, ixLHdj  =   0.6 a + 0.2 a   =   0.8 a

			   		  pV  =   nRT  fyda ksh; V ys ° 
p    

T
 ∝  n	 (03)

		  		  T ys °"	     
4 × 105 N m−2 

T 
  ∝   0.8 a	 (1)	

				    2T ys °"	              
p      

2T
     ∝  0.7 a	 (2)	 (1) iy (2) hk fol u i|yd (02+01)

	 			   (1)    
(2)

 	 4 × 105 N m−2 
P / 2   =   0.8 a       

0.7 a       
 		  (03)

					                      P      =  7 × 105 N m−2		 (02 + 01)	

		  	 igyk ( pV  =   nRT fhdod mSvkh .Kkh ls¯u i|yd uqΩ ,l=Kq m%udKh (12) m%∞kh lrkak'		

	 A ys wdxYsl mSvkh	 =	 2    
7

 × (7 × 105 N m−2)	 =	 2 × 105 N m−2	 (02+01)

				    B ys wdxYsl mSvkh	 =	 3    
7

 × (7 × 105 N m−2)	 =	 3 × 105 N m−2	 (02+01)

					     Kp	 = 	 (3 × 105 N m−2)    
(2 × 105 N m−2)2

	 02+01)

						      =	  7.5× 10−6 N−1 m2		 (03 + 01)
										          5(a)(ii)III i|yd uqΩ ,l=Kq    24

										        
5(a) i|yd uqΩ ,l=Kq    85

	 (b)	 (i)	 CH3COOH  wdrïNl m%udKh 	 =	 1.0 mol dm−3 ×   40.00   
1000

 dm3

			   	 =	 0.040 mol	  (02 + 01)

			   CH3COOH + NaOH     CH3COONa + H2O
			   ia;r fjka jQ miq"

			   c,Sh ia;rfha 10.00 cm3l ;sfnk CH3COOH m%udKh  	 	

	 =	 0.5 mol dm−3 ×   16.00   
1000

 dm3

				    =	 0.008 mol	  (02 + 01)
	

			   c,Sh ia;rfha ;sfnk CH3COOH m%udKh  	 	

	 =	 0.008 mol  ×  40.00 cm3 
10.00 cm3  

				    =	 0.032 mol	  (02 + 01)
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			   ìhqgfkda,a ia;rfha ;sfnk CH3COOH  m%udKh	 =	 0.040 mol − 0.032 mol
			   			   =	 0.008 mol	  (02 + 01)
			   ìhqgfkda,a ia;rfha 10.00 cm3l ;sfnk CH3COOH  m%udKh

						      =	 0.008 mol ×  10.00 cm3 
20.00 cm3

			   			   =	 0.004 mol 	  (02 + 01)

			   n,dfmdfrd;a;= jQ wka; ,CIHh (x)	 =	
0.004 mol 

0.50 mol dm−3

			   			   =	 0.008 dm3  fyda  8.0 cm3	  (02 + 01)

		         	 			   5(b)(i) i|yd uqΩ ,l=Kq    18

		  (ii)	 c,Sh ia;rfha 10.00 cm3l ;sfnk CH3COOH m%udKh	 =	 0.008 mol  
			   ìhqgfkda,a ia;rfha 10.00 cm3l ;sfnk CH3COOH m%udKh	 =	 0.004 mol  		

			   úNd. ix.=Klh	 =	  
[CH3COOH]but 
[CH3COOH]H2O 

  	 (03)
	

			   	 =	 0.004 mol / (10.00 / 1000 cm3) 
0.008 mol / (10.00 / 1000 cm3) 

    =   0.5	  (02 + 01)

			   5(b)(ii) i|yd úl,am ms<s;=r 

			   ìhqgfkda,a ia;rh i|yd wjYH jQ NaOH m˙udj c,Sh ia;rh i|yd wjYH jQ m˙udfjka 

wvls' 			   (03)
				    tu ksid" úNd. ix.=Klh   = 

[CH3COOH]but 
[CH3COOH]H2O 

    =   0.5	  (02 + 01)

			   igyk (	1.	 úNd. ix.=Klh = 
[CH3COOH]H2O 
[CH3COOH]but 

 =   2  i|yd o uqΩ ,l=Kq †h hq;= h'

				    2.	 tla tla ia;rfha 10.00 cm3l ;sfnk CH3COOH ujq, m%udKh o úNd. 

ix.=Klh .Kkh ls¯u i|yd fhd∞ .; yels h'

		         	 			   5(b)(ii) i|yd uqΩ ,l=Kq    06

		  (iii)	 CH3COOH  m%udKh	 =	 1.0 mol dm−3  ×   30.00   
1000

 dm3

			   	 =	 0.030 mol	  (03)

			   l,dm fofla u uqΩ m˙ud i|yd wjYH jQ NaOH m˙udj 
	

				    =	
0.030 mol 

0.50 mol dm−3

			   	 =	 60.0 cm3 	  (02 + 01)
	

				    4y + 2z	 =	 60.0	 (1)  	 (03)

				          
z
y 	 =	

1
2 	 (2)	  (03)

			   (1) iy  (2) ka"

			   y	 =	 12.00 cm3	 (02 + 01)
			   z	 =	 6.00 cm3	 (02 + 01)
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			   5(b)(iii) i|yd úl,am ms<s;=r 

			   	 1.	 fnda;,fha CH3COOH wdrïNl idkaøKh	 =	 1.0 mol dm−3 

				    2.	 fnda;,fha CH3COOH wdrïNl idkaøKh	 =	
3
4   ×  1.0 mol dm−3	 (05 + 01)

				    tu ksid"	 y	 =    
3
4   ×  16.00 cm3	 (03)

						      =    12.00 cm3	 (02 + 01)

					     z	 =    
3
4   ×  8.00 cm3	 (03)

						      =    6.00 cm3	 (02 + 01)

		         	 			   5(b)(iii) i|yd uqΩ ,l=Kq    18

		  (iv)	 1.	 ìhqgfkda,a iy c,Sh ia;r tlsfkl ñY% fkd fõ'

			   2.	 ìhqgfkda,a jdIam fkdfõ fyda ìhqgfkda,a ia;rfha m˙udj fjkia fkd fõ'

			   3.	 CH3COOH ys whkSlrK m%udKh fkd.sksh yels h'

			   4.	 ìhqgfkda,a ia;rfha ° weisála wï,h oaúwjhùlrKh fkd fõ fyda tl u wKql 

jHqyfhka mj;S'

			   	 ´kE u ksjer† Wml,amk folla i|yd	  (03 × 2 = 06)

		  (v)	 µsfkda,ama;e,Ska fyda fn%dafud;hsfuda,a í¨	 (03)

		  (vi)	 Tõ						      (02)
			   fnda;,a fid,jñka ;snQ ld,h ;=< °" CH3COOH wKq ìhqgfkda,a ia;rhg .uka lrhs'

									         (03)
			   [CH3COOH]aq  wvq fõ'					    (03)
			   [H3O

+]aq  wvq ù pH jeä fõ'			   (03)
									         5(b)(iv) i|yd uqΩ ,l=Kq    14

									       
5(b) i|yd uqΩ ,l=Kq    65
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6.	 (a)	 (i)			   CH3COOH(aq)  +  H2O(l)      H3O
+ (aq)  +   CH3COO− (aq)  	 (03)

			   wdrïNfha °"   	 c 	 ---	 ---	 mol dm−3

			   iu;=,s;;dfõ °"   c − x	 x	 x	 mol dm−3	 (02 + 01)

					     Ka	 =	
[H3O

+ (aq)] [CH3COO− (aq)]
[CH3COOH(aq)]

	 (03)

				      		  =	  x2

c − x  mol dm−3	 (03)

	 igyk  (	 fN!;sl wjia:d ° ke;akï ridhksl iólrKhg iy Ka m%ldYkh i|yd ,l=Kq 

m%∞kh fkdlrkak'

		     c − x  ≈  c	

		      Ka	 =	 x2

c
	 (03)

		         x2	 =	 Ka c	 (03)
		         x	 =	 [H3O

+ (aq)]  =  √Ka c
		          pH	 =	 −log ( √Ka c )    fyda

		         pH	 =	 − 1
2

 log Ka −  1
2

 log c	 (03)	
			   6(a)(i)  i|yd uqΩ ,l=Kq         21

		  (ii)		  Wml,amkh  (  	 c iu. ii|k úg x fkdie,lsh yelsh fyda c − x  ≈  c  fyda

					    whkSlrK m%udKh fkd.s◊h yels h'	 (03)	
					     6(a)(ii)  i|yd uqΩ ,l=Kq         03
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		  (iii)	 ;kql ødjKfha idkaøKh	 =	 c mol dm−3  ×  
100 cm3

1000 cm3
	

				             	 	 =	 c
10

 mol dm−3      	 (02 + 01)

		          pH	 =	 −log ( √Ka c/10 )    fyda

		         pH	 =	 − 1
2

 log Ka −  1
2

 log c
10

	 (06)	
			   6(a)(iii)  i|yd uqΩ ,l=Kq         09

		  (iv)	 ;kql ødjKfha pH  −  wdrïNl ødjKfha pH    	

		          			   =	 −log ( √Ka c/10 ) − [−log ( √Ka c )]	 (03)	

  	 =	 − 1
2

 log Ka −  1
2

 log c
10

 − (− 1
2

 log Ka − 1
2

 log c)	 (03)	

				      	 =	 − 1
2

 log Ka −  1
2

 log c
10

 +  1
2

 log Ka + 1
2

 log c	   	

					     =	    1
2

 log c −  1
2

 log c
10

 	 (03)	

					     =	    1
2

 log c
c / 10	 (03)

					     =	    1
2

 log 10	 (03)

					     =	   0.5	 (03)	
			   6(a)(iv)  i|yd uqΩ ,l=Kq         18

		  (v)	 CH3COOH(aq) + NaOH(aq)     CH3COONa(aq) + H2O(l)	 (03)
				    ødjKfha uqΩ m˙udj	 =	 240.0 cm3 

				    iE≥Kq ,jK idkaøKh 	 =	  20.0 cm3 
240.0 cm3

  ×  c mol dm−3  	 (02 + 01)

				    b;s˙ jQ wï, idkaøKh 	 =	  200.0 cm3 
240.0 cm3

  ×  c mol dm−3  	 (02 + 01)
		

		         pH	 =	 pKa + log [ ,jKh ] / [ wï,h ]	 (06)

			   =	 pKa + log 

20.0 cm3 
240.0 cm3 ×  c mol dm−3

200.0 cm3 
240.0 cm3 ×  c mol dm−3[ ] 	 (03)

			   =	 pKa + log (1/10)	 (03)
			   =	 pKa − 1	 (03)	

			   6(a)(v)  i|yd uqΩ ,l=Kq         24

					   
6(a) i|yd uqΩ ,l=Kq    75
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	 (b)	 (i)	 ika;Dma; BaSO4(s) ødjKhl Ba2+ idkaøKh s (mol dm−3) f,i .ksuq'

			                     BaSO4(s)      Ba2+ (aq)  +   SO4
2− (aq)  	 (03)

			   iu;=,s;;dfõ °"   --	 s	 s	 (03)

				    Ksp 	 =	 [Ba2+ (aq)] [SO4
2− (aq)]	 (03)

				      		  =	 s2

					     s2	 =	 1.0 × 10−10 mol2 dm−6	 (02 + 01)

					     s	 =	 1.0 × 10−5 mol dm−3

				     Ba2+ idkaøKh	 =	 1.0 × 10−5 mol dm−3	 (02 + 01)
			  igyk  (	fN!;sl wjia:d ° ke;akï ridhksl iólrKhg iy Ksp m%ldYkh i|yd 

,l=Kq m%∞kh fkdlrkak'		
	 6(b)(i)  i|yd uqΩ ,l=Kq         15

	 (ii)	                    BaSO4(s)      Ba2+ (aq)    +   SO4
2− (aq)  	

			   iu;=,s;;dfõ °"         --             5.0 × 10−6 mol dm−3        x	 (03)
			   fuys x hkq wjfCIamKh jk úg ødjKfha SO4

2− (aq) (mol dm−3) idkaøKh fõ'

				    Ksp 	 =	 [Ba2+ (aq)] [SO4
2− (aq)]	 (03)

				      		  =	 (5.0 × 10−6 mol dm−3) x  =  1.0 × 10−10 mol2 dm−6	 (02 + 01)

					     x	 =	 2.0 × 10−5 mol dm−3	 (02 + 01)

			  Na2SO4 j,ska ,efnk SO4
2− (aq) idkaøKh

				     	 =	 2.0 × 10−5 mol dm−3 − 5.0 × 10−6 mol dm−3	 (03)

				      	 =	 1.5 × 10−5 mol dm−3	 (02 + 01)

			   6(b)(ii) i|yd úl,am ms<s;=r 

			   	                    BaSO4(s)      Ba2+ (aq)           +       SO4
2− (aq)  	

			   iu;=,s;;dfõ °"         --            5.0 × 10−6 mol dm−3       5.0 × 10−6 mol dm−3 + y	 (06)
			   fuys y hkq wjfCIamKh jk úg Na2SO4 ksid ,enqK SO4

2− (aq) (mol dm−3) idkaøKh fõ'

				    Ksp 	 =	 [Ba2+ (aq)] [SO4
2− (aq)]	 (03)

				    (5.0 × 10−6 mol dm−3) (y + 5.0 × 10−6 mol dm−3)	 =	 1.0 × 10−10 mol2 dm−6	 (02 + 01)

					                      y + 5.0 × 10−6 mol dm−3	 =	 2.0 × 10−5 mol dm−3	 (02 + 01)	

	                                          y 	 =	 1.5 × 10−5 mol dm−3	 (02 + 01)	

				   tla l< hq;= Na2SO4 m%udKh	 =	 1.5 × 10−5 mol dm−3 × 1.0 dm3 or 1.5 × 10−5 mol	 (02 + 01)

			   tla l< hq;= Na2SO4 ys ialkaOh	 =	 1.5 × 10−5 mol × 142 g mol−1	 (02 + 01)

					     =	 2.13 × 10−3 g  or  2.13 mg 	 (02 + 01)	
Wml,amkh  (	   Na2SO4  tla lrk úg ødjKfha m˙udj fjkia fkd fõ'		
				    6(b)(ii)  i|yd uqΩ ,l=Kq         27
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		  (iii)	 BaSO4(s) ys ødjH;dj s iy PbSO4 ys ødjH;dj s'  (mol dm−3) f,i .ksuq'

			                     BaSO4(s)      Ba2+ (aq)  +   SO4
2− (aq)  	

			   iu;=,s;;dfõ °"   --	 s	 s + s' 	 (06)
			                     PbSO4(s)      Pb2+ (aq)  +   SO4

2− (aq)  	 (03)
			   iu;=,s;;dfõ °"   --	 s' 	 s + s' 	 (03)
				    Ksp (BaSO4)	 =	 [Ba2+ (aq)] [SO4

2− (aq)]	

				      	 s (s + s' )	 =	 1.0 × 10−10 mol2 dm−6     (1)	 (02 + 01)
					     Ksp (PbSO4)	 =	 [Pb2+ (aq)] [SO4

2− (aq)]	 (03)

					     s' (s + s' )	 =	 1.6 × 10−8 mol2 dm−6     (2)	 (02 + 01)
	

					     (2)
(1)

          s' 
s

	 =	 1.6 × 10−8

1.0 × 10−10
   =  160	 (03)

	

				             (1)   s (s + 160 s )	 =	 1.0 × 10−10    	 (03)

				             	          s 	 =	 7.9 × 10−7    	

			  igyk  (	160 + 1 ≈ 160  f,i Wml,amkh l< yels h'

				    Ba2+  idkaøKh	 =	 7.9 × 10−7 mol dm−3     	 (02 + 01)
				    Pb2+  idkaøKh	 =	 160 × 7.9 × 10−7 mol dm−3     	

					     =	 1.3 × 10−4 mol dm−3     	 (02 + 01)

			   6(b)(iii) i|yd úl,am ms<s;=r 

			   	                    BaSO4(s)      Ba2+ (aq)  + SO4
2− (aq)		

						      PbSO4(s)      Pb2+ (aq)  + SO4
2− (aq)		 (03)

			   		  Ksp (BaSO4)	 =	 [Ba2+ (aq)] [SO4
2− (aq)]	 =	 1.0 × 10−10 mol2 dm−6   (1)	

						      Ksp (PbSO4)	 =	 [Pb2+ (aq)] [SO4
2− (aq)]	 =	 1.6 × 10−8 mol2 dm−6   (2)	 (02 + 01)

	

					     (2)
(1)

         [Pb2+]
[Ba2+]

	 =	 1.6 × 10−8

1.0 × 10−10
   =  160	 (03)

					                      [Ba2+ (aq)] + [Pb2+ (aq)]	 =    [SO4
2− (aq)]    (3)	 (09)	

						       	 1 +    [Pb2+]
[Ba2+]

	 = 	  [SO4
2−]

[Ba2+]
	 (03)	

						       	 1 +   160	 = 	  [SO4
2−]

[Ba2+]
	 	

						       	 1 +   160	 = 	  
[Ba2+][SO4

2−]
[Ba2+]2

	 (03)	

	
						       	      161	 = 	  

1.0 × 10−10 mol2 dm−6

[Ba2+]2
	 (02 + 01)

							       [Ba2+]	 =	 7.9 × 10−7 mol dm−3	 (02 + 01)
			  igyk  (	160 + 1 ≈ 160  f,i Wml,amkh l< yels h'

				    Ba2+  idkaøKh	 =	 7.9 × 10−7 mol dm−3     	

				    Pb2+  idkaøKh	 =	 160 × 7.9 × 10−7 mol dm−3     	

					     =	 1.3 × 10−4 mol dm−3     	 (02 + 01)

		  					     6(b)(iii)  i|yd uqΩ ,l=Kq         33

							     
6(b) i|yd uqΩ ,l=Kq    75
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7.	 (a)	 m%;sl%shd Ndckh ;=< .%Skdâ m%;sldrlh HOCH2CH2CH2MgBr iE≥Kq ú.i u th 

;j;a HOCH2CH2CH2Br / HOCH2CH2CH2MgBr wKqjla iu. m%;sl%shd lr (10)  
HOCH2CH2CH3 idohs' (05)

					     (15)
		  fyda

		

		             

HOCH2CH2CH2Br   HOCH2CH2CH2MgBr     (05)

HOCH2CH2CH3  +  MgBr  OCH2CH2CH2Br    

Mg/dry ether 

HOCH2CH2CH2Br

(05)

(05)

					     (15)

			  tneúka iE≥Kq .%Skdâ m%;sldrlh we,afldfyd, yuqfõ ° úfhdackh fõ'	 (05)
		  ^wjidk M,h BrMgOCH2CH2CH3 fõ'&

   ^il%sh H iys; ixfhda. yuqfõ ° RMgBr úfhdackh fõ hk wr®:h fok fjk;a j.ka;s o ms<s.; yelsh'&

		  my; i|yka m˙† fldgia ,l=Kq ms˙kukak'

		  we,afldfyd, ^fyda fm%dafgdak ∞hl lrk& fjk;a m%;sldrl .%Skdâ m%;sldrlh iu. my; 

i|yka wdldrhg m%;sl%shd lrhs' 

				   ROH + R' MgBr    R' H  + MgBr
			  fyda

				   H+ + R' MgBr    R' H 

							     
7(a) i|yd uqΩ ,l=Kq    20
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	 (b)		
(03)

+ −
Cl  Cl   FeCl3    Cl  Cl  FeCl3    (04)

:

			   [Cl2  +   FeCl3    Cl+  FeCl4
− ]   ,l=Kq (04) la muKhs

			 

Cl
H

(03)

(03) (04)

−+ −
 Cl  Cl  FeCl3

+ Cl  FeCl3

	

(,l=Kq 10)

		          

Cl
H

(03)

(04)

 Cl+ FeCl4
−

+ FeCl4
−

[ ] ,l=Kq (07) muKla

			   fyda	
	

			   Cl  Cl   FeCl3    Cl  Cl  FeCl3    (07)
δ+ δ−

			   B;,hla we| we;akï ,l=Kq 03la wvq lrkak' tfia fkdfõ kï uqΩ ,l=Kq m%∞kh lrkak'

			 

			 

δ+ δ−

Cl
H

(03)

(03) (04)

 Cl  Cl  FeCl3
+

FeCl4
−

			   w;rue† whkh iïm%hqla;;dj u.ska ia:dhS fõ'

			 

Cl
H

(03)Cl
H+

+
Cl

H

+

					     Cl
H

+     ,l=Kq (01) muKla

	 	 •	 bf,lafg%dak ixl%uKh olajk B;, wjYH fkd fõ' 

		  •	 iïm%hqla; jHqy folla muKla ° we;s kï ,l=Kq (02) muKla m%∞kh lrkak' 

		  •	   i,l=K ,shd fkdue;s kï ,l=Kq ke;'

		  w;r ue† whkfhka fm%dafgdakhla bj;a ùfuka wefrdaueál ia:dhS;dj ,nd .kS'

			 
+   HCl +  FeCl3    

Cl 
Cl

H+  Cl  FeCl3 (01) (01)
(03)

(03)
(02) −−−

			 
 ,l=Kq (05) muKla

Cl 
Cl

H+ (03)
(02)

[ ] 
							     

7(b) i|yd uqΩ ,l=Kq    30
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	 (c)		
(CH3)2C = CH2      (CH3)3C  OH      (CH3)3C  Cl    (04)

dil. H2SO4

dil. H2SO4

PCl5

HCHO 

Mg/Ether  (04)

K2Cr2O7 / dil. H2SO4

(04)

(04)

(04)

(04)(04) (04) (04) (04)

(04)(04)

(CH3)3C  CH2OH     (CH3)3C  CH2OMgCl     (CH3)3C  MgCl

(CH3)3C  COOH 

			 
(CH3)3C  COOH  +  (CH3)3C  OH      (CH3)3C  C  O  C(CH3)3

conc. H2SO4

(02)

=

O

	
					     (04) × 12 + (02) × 1 = ,l=Kq 50

		  	 fuh muKla ° we;skï ,l=Kq (10)la m%∞kh lrkak'

			 

(CH3)3C  COOH  +  (CH3)3C  OH      (CH3)3C  C  O  C(CH3)3

conc. H2SO4

(02)(04) (04)

=

O

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

	 (d) 

	       

CH3CH2CHO    CH3CH2COOH       (06)
CrO3/H

+       (06)

[or H+/K2Cr2O7, H
+/KMnO4]

PCl5  (06)   [or PCl3 , POCl3 ,SOCl2]

1.	 LiAlH4   
 (04)

2.	 H2O  or  H+   (02)

(06)

(06)

(06)

(02)
CH3CH2CH2NH2     CH3CH2  C  NHCH2CH2CH3

NH3

=

O

CH3CH2CONH2   CH3CH2COCl       (06)

			   		  (06) × 8 + (02) × 1 = ,l=Kq 50

	 jvd;a u ms<s.; yels l%uh fuh fõ' tfy;a my; i|yka fjk;a l%u i|yd o ,l=Kq †h yelsh'
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		  úl,am l%uh ˚ (

		    

CH3CH2CHO    CH3CH2COOH       (06)
CrO3/H

+       (06)

[or H+/K2Cr2O7, H
+/KMnO4]

PCl5  (06)
[or PCl3 , POCl3 ,SOCl2]

1.	 NaBH4 (or LiAlH4)   
 (03)

2.	 H2O  or  H+   (01)

(03)

(06) (02)

(03)

CH3CH2CH2NH2     CH3CH2  C  NHCH2CH2CH3

excess  NH3 O

CH3CH2COCl       (06)

CH3CH2CH2OH       (04)

PCl5    [or PCl3 , POCl3 ,SOCl2]

CH3CH2CH2Cl      (04)

		  úl,am l%uh ˚˚ (

		    

O

CH3CH2CHO    CH3CH2COOH  CH3CH2COCl   (06)
CrO3/H

+    (06)

[or H+/K2Cr2O7,
H+/KMnO4]

1.	 LiAlH4   
 (04)

2.	 H2O  or  H+   (02)

(06)

(06)

(06)(06)

(02)(02)

(02)
CH3CH2CH2NH2   CH3CH2  C  NHCH2CH2CH3

aq.  NH3  (02)

CH3CH2CO2
−  NH4

+      

PCl5

heatCH3CH2CONH2  

			   fuu l%u ;=fka ° u ldfndlais,sla wï,h yd weókh r;als¯fuka wjidk M,h ,ndf.k 

we;s kï ^wï, fya,hsvh yryd fkdf.dia& tu mshjr i|yd ,l=Kla m%∞kh l< yelsh'

							     
7(d) i|yd uqΩ ,l=Kq    50

	 ie'hq'	 m˙jr®;kj, ° M,h ksjer† jqj o m%;sldrlh jer† kï M,hg ,l=Kq m%∞kh lrkak' 

M,h jer† ù m%;sldrlh ksjer† jqj;a m%;sldrlhg ,l=Kq m%∞kh fkdlrkak'   
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8.	 (a)	 (i)		  m¯CIKh	     ks¯CIKh

					     1	 CaCO3    fkdue;	 (03)
					     2	 NaOH   we;	 (03)
					     3	 Zn(NO3)2   we;	 (03)

			   tneúka ñY%Kfha we;s ixfhda. fol NaOH iy Zn(NO3)2 fõ'	 (08 + 08)
		  					       8(a)(i)  i|yd uqΩ ,l=Kq     25

		  (ii)	 A	 =	 FeS	 B	 =	 FeSO4	 C	 =	 H2S
			   D	 =	 HNO3 / H2SO4	 E	 =	 S	 F	 =	 NiSO4

			   G	 =	 NiS	 E	 =	 Ni(OH)2	 I	 =	 [Ni(NH3)6]
2+

											         
	 (05 × 9)

		  					     8(a)(ii)  i|yd uqΩ ,l=Kq     45

							     
8(a) i|yd uqΩ ,l=Kq    70

	 (b)	 (i)	 (5 − n) (MnO4
− + 8H+ + 5e      Mn2+ + 4H2O)	 	 (04)

			   5 (Mn+ + 2H2O      MO2
+ + 4H+ + (5 − n) e)	 	 (04)

			   (5 − n) MnO4
−   ≡   5Mn+    (1 iïnkaOh)	 	 (04)

		
			   KMnO4 ys ujq, m%udKh	 =	

0.100
1000

  ×  30.0	 (04)

			   tneúka" MnO4
− ys ujq, m%udKh	 =	

0.100
1000

  ×  30.0
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			   Mn+ ys ujq, m%udKh	 =	 5.00  ×  10−3

			   1 iïnkaOfhka (  
0.100
1000

  ×  30.0 ×  5
5 − n 

   =  5.00  ×  10−3	 (04)

			   3	 =	 5 − n
			   n	 =	 2			   (05)
		  					     8(b)(i)  i|yd uqΩ ,l=Kq     25

		  (ii)	 1.	 l%shdms<sfj< ˚ 

		  		  2Cu2+ + 4I 
−      2CuI + I2               (1 iólrKh)	 (03)

				    I2 + 2S2O3
2−      S4O6

2− + 2I 
−

        (2 iólrKh)	 (03)

			   	 l%shdms<sfj< ˚˚ 

		  		  Cr2O7
2− + 14H+ + 6e      2Cr3+ + 7H2O 				  

				  
3(2I−      I2 + 2e) 

				    Cr2O7
2− + 14H+ + 6I−      3I2 + 2Cr3+ + 7H2O       (iólrKh 3)	 (03)

				    I2 + 2S2O3
2−      S4O6

2− + 2I 
−                                           

       (iólrKh 4)	 (03)

			   2.	 l%uh ˚

				    l%shdms<sfj< ˚˚ ie,lSfuka 

				    ^iólrKh 3& + ^3 × iólrKh 4& iïnkaO ls¯fuka  
				    Cr2O7

2−   ≡   6S2O3
2−	 (03)

				    K2Cr2O7 ys ujq,sl ialkaOh	 =	 294 g mol−1	 (02)

				    K2Cr2O7  ødjKfha idkaøKh	 =	
1.18
294

  ×  1000
500.0

					     =	 0.0080 mol dm−3	 (03)

				    25.0 cm3 ys wvx.= K2Cr2O7  ujq, m%udKh	 =	
0.0080
1000

  ×  25.0	 (03)

				    tneúka" S2O3
2−  ujq, m%udKh	 =	

0.0080
1000

  ×  25.0  ×  6	 (03)

				    [S2O3
2−]   =  

0.0080
1000

  ×  25.0  ×  6  ×  1000
24.0

			 

				    Na2S2O3   ødjKfha idkaøKh	 =	 0.050 mol dm−3	 (02 + 01)

			   	 l%shdms<sfj< ˚ ie,lSfuka 

				    S2O3
2−  ujq, m%udKh	 =	

0.050
1000

  ×  30.0	 (03)
	
				    (iólrKh 1) + (iólrKh 2) iïnkaO ls¯fuka

				    2Cu2+   ≡   2S2O3
2−

				    tneúka"   Cu2+   ≡   S2O3
2−	 (03)
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				    25.0 cm3 ys wvx.= Cu2+ ujq, m%udKh	 =	
0.050
1000

  ×  30.0	 (03)

				    500.0 cm3 ys wvx.= Cu2+ ujq, m%udKh	 =	
0.050
1000

  ×  30.0  ×  500.0
25.0

	 (03)

				    tneúka" Cu2+  ys nr 	 =	
0.050
1000

  ×  30.0 ×  500.0
25.0

  ×  63.5	 (03)

				    	 =	 1.90 g  			 

	 Z  ñY% f,dayfhys % Cu 	 =	
1.90
2.80

  ×  100.0

					     =	 67.9%    (68% ms<s.; yelsh')	 (05)

			   	 l%uh 2

				    S2O3
2− ys idkaøKh M mol dm−3 kï" 			   (02)

				    Cr2O7
2− iu. m%;sl%shdfjka msg jQ I2 ujq, m%udKh 	=	

M
1000

  ×  24.0  ×  1
2 	 (03)

				    ta i|yd wjYH Cr2O7
2−  ujq, m%udKh 	 =	

M
1000

 × 24.0 × 1
2  × 1

3 	 (03)	

			 

				    500.0 cm3 ys wvx.= Cr2O7
2−  ujq, m%udKh = 	 M

1000
 × 24.0 × 1

2  × 1 
3  × 500.0

25.0
 = 1.18

294 		
				    (06)

				    	 M	 =	 0.050 mol dm−3	 (02 + 01)

				    Cu2+ iu. m%;sl%shdfjka msgjQ I2 ujq, m%udKh	=	
0.050
1000

  ×  30.0
2

	 (05)

				    500.0 cm3 ys wvx.= Cu2+ ujq, m%udKh	 =	
0.050
1000

 × 30.0
2

 × 2 ×  500.0
25.0

	 (05)

				    500.0 cm3 ys wvx.= Cu2+ ys nr	 =	
0.050
1000

 × 30.0
2

 × 2 ×  500.0
25.0

  ×  63.5	

				    	 =	 1.90 g  	 (05)

			   	 Z  ñY% f,dayfhys % Cu 	 =	
1.90
2.80

  ×  100

					     =	 67.9%    (68% ms<s.; yelsh')	 (05)

			   3.	 wka; ,CIH

				    ˚  l%shdms<sfj< 	 ks,a  wjr®K 	 (03)

				    ˚˚  l%shdms<sfj< 	 ks,a  ^,d meye;s& fld<  	 (03)
		  					     8(b)(ii)  i|yd uqΩ ,l=Kq     55

							     
8(b) i|yd uqΩ ,l=Kq    80
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9.	 (a)	 I.	 NaCl		  (04)

		  II.	 CaCl2	 	 (04)

		  III.	 ∼ 600 °C	 	  (04)

		  IV.	 wefkdavh	 -	 ñksrka	 (04)
			   lef;davh	 -	 jdfka	 (04)

		  V.	 wefkdavh	 -	 2Cl−(l)    Cl2(g) + 2e	 (04)
			   lef;davh	 -	 Na+(l) + e    Na(s)  fyda  Na(l) 	 (04)
			   ,l=Kq m%∞kh ls¯u i|yd fN!;sl ;;a;aj iy wm%;sjr®;H B;, ,súh hq;= h'

		  VI.	 Na iy Cl2 w;r m%;sl%shdj je<elaùu i|yd	 (04)

		  VII.	 O2 yd f;;ukh (Moisture) iu. Na m%;sl%shd ls¯fuka je<elaùu i|yd	 (02 + 02)

		  VIII.	 jer†hs	 	 (04)

		  IX.	 øjhls	 	 (04)

		  X.	 Na
			   •	 fidaähï jdIam ,dïmqj, ^vapour lamps&	
			   •	 B;r® iy fnkaiSka jeks ødjl úh<Su i|yd	

			   •	 ridhksl ixiaf,aIKj, Ndú; ls¯u i|yd fõ'	

			   •	 NaNH2  ms<sfh, ls¯fï ° 

			   •	 kHIaál n,d.drhkays (nuclear energy reactors)  isis,k bkaOkhla (cooling fuel)f,i 	

	 (by; folla" 04 × 2)	 (08)
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		  	 Cl2

			   •	 HCl  ms<sfh, ls¯fï °	

			   •	 úrxcl (bleach) ms<sfh, ls¯fï °	

			   •	 PVC  ms<sfh, ls¯fï °	

			   •	 úIîc kdYl (disinfectant) 
			   •	 lDñkdYl" T!IO (drugs)  iy jr®Kl (dyes) ksIamdokfha ° 		

(by; tlla)		  (03)

			   (fjk;a ms<s;=rlg ,l=Kq m%∞kh ls¯u i|yd md,l m¯CIljrhdf.a wkque;sh ,eìh hq;= h)
		  					     9(a)(i)  i|yd uqΩ ,l=Kq     55

	 	 (ii)	 1.	 iefmdkSlrKh - fuys° i;a;aj fïo fyda Ydl f;,a NaOH iu. kgjkq ,eîfuka 

inka iy .a,sifrda,a ,efí'

					               fyda

				  

+   3 NaOH   

R  C  O  CH2

=O

R  C  O  CH

=O

R  C  O  CH2

=

O
3 R  C  O− Na+    +

=O

soap 

CHOH

CH2OH

CH2OH

glycerol
				    R  -  †. ∞u we,alhs,a ldKavhla       ^;=,s; iólrKhla wjYH ke;& 

						      (08)
	
		  	 2.	 .a,sifrda,a bj;a ls¯u 	 (04)

			   3.	 mú;% ls¯u (Purification)  -  b;s˙ NaOH ≥n, wï,hlska W∞iSk ls¯u iy c,h 2/3 
bj;a lr inka ,nd.ekSu		

			   (02 + 02)

			   4.	 wjidkh (Finishing)  -  wu;r øjH (additives) ñY% lr inka ^leg f,i& yev .ekaùu		
			   (02 + 02)

				    mú;% ls¯u muKla (01),  wjidkh muKla (01)
		  					     9(a)(ii)  i|yd uqΩ ,l=Kq     20

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

	 (b)	 (ii)	 I.	 A, D, G		

			   II.	 C, H, K 	 	

			   III.	 E, J, M 	 	

			   IV.	 C, L, N

			   V.	 B, F, I		  		  (02 × 15)
		  					     9(b)(i)  i|yd uqΩ ,l=Kq     30
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		  (ii)	 Niauhla ^Ca iy Mg j, Tlaihsv" ldnfkag fyda yhsâfrdlaihsv fyda fvd,uhsÜ& Ndú; 

lr wdï,sl jdhq bj;a lrkak'	 (03)
				    SO2(g) + CaO(s)    CaSO3(s)
			   fyda	 SO2(g) + Ca(OH)2(aq)    CaSO3(s) + H2O(l)
			   fyda	 SO2(g) + CaCO3(aq)    CaSO3(s) + CO2(g)	 (02)
		  					     9(b)(ii)  i|yd uqΩ ,l=Kq     05

		  (iii)	 	 2NO(g) + O2(g)    2NO2(g)	 (02)
			   	 2NO2(g) + H2O(l)    HNO2(aq) + HNO3(aq)	 (02)
			   fyda	 2NO(g) + O2(g) + H2O(l)    HNO2(aq) + HNO3(aq)	 (04)
			   fyda	 4NO(g) + 3O2(g) + 2H2O(l)    4HNO3(aq)	 (04)
			   iy

			   	 2SO2(g) + O2(g)    2SO3(g)	 (02)
				    SO3(g) + H2O(l)    H2SO4(aq)	 (02)
			   fyda	 2SO2(g) + O2(g) + 2H2O(l)    2H2SO4(aq)	 (04)
					     9(b)(iii)  i|yd uqΩ ,l=Kq     08
			   igyk (	 yhsâfrdlaihsv uqla; LKavl [OH(g)]" mrudKql Tlaiscka [O(g)]" yhsârcka 

fmfrdlaihsv [HOOH(g)]" ldnksl fmfrdlaihsv [ROOH(g)] Tlaisldrl 

f,i Ndú; lr we;s úg uqΩ ,l=Kq m%∞kh lrkak' fyd| u Tlaisldrlh 

yhsâfrdlais,a uqla; LKavhhs' fmfrdlaihsv ≥r®,n h'

		  (iv)	 I	 ñys;,h r;aùu ( CH3(CH2)4CH3, CFCl3, CF2Cl2, NO   	
			   	 ´fidaka ia;rh CIhùu  (  CFCl3, CF2Cl2, NO	 (02 × 7)
		  					     9(b)(iv)  i|yd uqΩ ,l=Kq     14

		  (v)	 I	 iajdNdúl ´fidaka iE°u 	
			   	 O2(g)   hv   2O(g)  ^O u; uqla; LKavl ±laùug ,l=Kq wvq fkdlrkak& 	 (02)
				    O(g) + O2(g) + M    O3(g) + M ^M hkq jeämqr Yla;sh Wrd .ekSug we;s ;=ka 		

	 jk idOlhhs&

				    fyda   O(g) + O2(g)    O3(g) + energy 	 (02)

				    iajdNdúl ´fidaka úkdYh 	
			   	 O3(g)  hv  O(g) + O2(g) ^O u; uqla; LKavl ±laùug ,l=Kq wvq fkdlrkak& 	(02)
				    O(g) + O3(g)    2O2(g)  ^O u; uqla; LKavl ±laùug ,l=Kq wvq fkdlrkak& 	(02)

			   II	 uqla; LKavl iE°u 	
			   	 CCl3F   hv   .Cl + .CCl2F  ^uqla; LKavl fol ±laúh hq;= h& 	 (02)

			   III	 W;afm%a˙; ´fidaka úkdih  	
			   	

.Cl + O3    .OCl + O2  ^uqla; LKavl fol ±laúh hq;= h& 	 (02)
				    O2    2O                 ^O u; uqla; LKavl ±laùug ,l=Kq wvq fkdlrkak&	 (02)
			   	

.OCl + O    .Cl + O2   ^uqla; LKavl fol ±laúh hq;= h& 	 (02)
				  
				    2O3    3O2 (net) 	 (02)
				    .Cl  W;afm%arlhka f,i i,lkak' 

			   igyk (	 9(b)(v) II ys ms<s;=r 9(b)(v) III iu. fõ kï ,l=Kq m%∞kh lrkak'

					     iólrKj, fN!;sl ;;a;aj i|yka ls¯u wjYH ke;' 	
		  					     9(b)(v)  i|yd uqΩ ,l=Kq     18

							     
9(b) i|yd uqΩ ,l=Kq    75
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10.	(a)	 •	 µaf,da¯ka −1 yd 0 TlaislrK wjia:d muKla fmkakqï lrk w;r" wks;a ye,ck Ok 

TlaislrK wjia:d o fmkakqï lrhs' (+1, +3, +5, +7)	

		  •	 wks;a ye,ckj,g jvd" F2 ys Tlaisldrl n,h (oxidizing power) jeä h'	

		  •	 Kr iy Xe hk ksIal%sh jdhq iu. F2 ixfhda. idok w;r wks;a ye,ck tfia fkd lrhs'	

		  •	 F  ys whkSlrK Yla;sh" wks;a ye,ckj, whkSlrK Yla;shg jvd fnfyúka jeä h'	

		  •	 HF  ys ;dmdxlh wks;a yhsârcka fya,hsvj, (HCl, HBr iy HI) ;dmdxlhkag jvd fndfyda 

fjkia h'	

		  •	 F  ys úoHq;aRK;dj" wks;a ye,ckj, úoHq;aRK;djg jvd fndfyda jeä h'	

		  •	 myiqfjka <Ûd úh yels wvq Yla;sfhka hq;a d - ldlaIsl fkdue;s fyhska F ys iyixhqc;dj 

tlg iSud jk w;r wks;a ye,ckj,g d - ldlaIsl Wmfhda.S ls¯ug yels neúka tajd 1, 3 
iy 5 ixhqc;d fmkakqï lrhs'	

		  •	 c,fha ° HF ≥r®j, wï,hla jk w;r wfkla yhsârcka fya,hsv m%n, wï, fõ'	

		  •	 wfkla ye,ckj,g jvd" F wf,day iu. Yla;su;a nkaOk idohs'	

		  •	 F2  c,h TlaislrKh lrk w;r wfkla ye,ck tfia fkdlrhs'	

		  •	 AgF  iy PbF2 c,fhys ødjH jk w;r Ag iy Pb ys wfkla fya,hsv c,fhys wødjH fõ'

			   ñka y;rla	 (06 × 4)
			   ishÆ u ms<s;=re ksjer† kï	 (01)

	       	̂fjk;a ms<s;=rlg ,l=Kq m%∞kh ls¯u i|yd md,l m¯CIljrhdf.a wkque;sh ,eìh hq;= h'&

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

	 (b)	 (i)	 mshjr 1	 Na2SO3 + 2HCl    2NaCl + SO2 + H2O  	 (06)
			   mshjr 2	 SO2 + 2H2O + I2    4H+ + SO4

2− + 2I −  	 (06)
			   mshjr 3	 I2 + 2S2O3

2−    S4O6
2− + 2I −  	 (06)

						     10(b)(i)  i|yd uqΩ ,l=Kq     18

		  (ii)	 S2O3
2− ujq, m%udKh	 =	

0.100
1000

  ×  26.0	 (03)

				   S2O3
2− iu. m%;sl%shd l< I2 ujq, m%udKh	=	 [  0.100

1000
  ×  26.0 ]  /  2	 (03)

				   tl;= lrk ,o I2 ujq, m%udKh	 =	
0.050
1000

  ×  40.0	 (03)

			   S2O3
2− iu. m%;sl%shd l< I2 ujq, m%udKh	=

					    =	
0.050
1000

  ×  40.0  −  0.100
1000

  ×  26.0
2

	 (03)

					    =	
1

1000
  [  0.050 ×  40.0  −  0.1  ×  26.0

2 ]
					    =	 7.0 × 10−4			   (03)	

tneúka" SO2 ujq, m%udKh	 =	 7.0 × 10−4	
			   tneúka uia 1kg l wvx.= Na2S2O3 ys ujq, m%udKh	 =  7.0 × 10−4	 (03)
									        10(b)(ii)  i|yd uqΩ ,l=Kq     18
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		  (iii)	 Na2SO3 ys ujq,sl ialkaOh	 =	 126 g mol−1	 (02 + 01)

			   uia 1kg l wvx.= Na2SO3 ys ialkaOh	 =	 7.0 × 10−4 × 126 g	 	

			   =	 0.088 g	 (02 + 01)

			   uia 106 g ys wvx.= Na2SO3 m%udKh	 =	 0.088
1000

  ×  106	

					    		  =	 88 (ppm)	 (03)	
					     10(b)(iii)  i|yd uqΩ ,l=Kq     09

		  (iv)	 jr®K úmr®hdih ( ks,a isg wjr®K 		  	 (05)	
					     10(b)(iv)  i|yd uqΩ ,l=Kq     05

							     
10(b) i|yd uqΩ ,l=Kq    50

	 (c)	 (i)	 I.	 I2(aq) iE°fï YS>%;dj	 =	
2.8 × 10−5 mol

1.0 dm3
 ×  1

5 s
 	 (02 + 01)

			   				   =	 5.6 × 10−6 mol dm−3 s−1	 (02 + 01)

			   	II.	 I −(aq) jehùfï YS>%;dj	 =	 2 × 5.6 × 10−6 mol dm−3 s−1	 (02 + 01)
			   				   =	 1.12 × 10−5 mol dm−3 s−1	 (02 + 01)

			   	III.	 S2O8
2−(aq) jehùfï YS>%;dj	 =	 5.6 × 10−6 mol dm−3 s−1	 (02 + 01)	

					     10(c)(i)  i|yd uqΩ ,l=Kq     15

		  (ii)					    I −(aq) idkaøKh	 S2O8
2−(aq) idkaøKh

							       (mol dm−3)	 (mol dm−3)  	
			   m¯CIKh 1		 0.080	 0.020		

m¯CIKh 2	 0.160	 0.020
					    YS>%;dj ∞ [ I − ]a [ S2O8

2− ]b	 	 (04)
			   m¯CIKh 1	" 5.6 × 10−6 mol dm−3 s−1  ∞  (0.080 mol dm−3)a (0.020 mol dm−3)b    (1)	 (03 + 01)
			   m¯CIKh 2	" 1.12 × 10−5 mol dm−3 s−1  ∞  (0.160 mol dm−3)a (0.020 mol dm−3)b  (2)	 (03 + 01)
					    (2) / (1)	 2	 =	 2a

							      a	 =	 1     fyda    I − 
g idfmaCI j fm< = 1 	 (04)

			   igyk ( j,x.= .=Kd;aul ;r®lhka u.ska a = 1 nj fmkaùu i|yd ,l=Kq (04) la muKla 

fokak'	 					   
						      10(c)(ii)  i|yd uqΩ ,l=Kq     16

	

		  (iii)	 I.	 YS>%;dj ∞ [ I − ] [ S2O8
2− ]		  	 (04)

			   	II.	 ;kql ls¯fuka miq"   [ I − ]	 =	 0.080 mol dm−3 	

			   			                 [ S2O8
2− ]	=	 0.010 mol dm−3 

							      idkaøK mo fol u i|yd	 (03 + 01)	
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	 YS>%;dj ∞ [ I − ] = (0.080 mol dm−3) (0.010 mol dm−3)  (3)	 (03 + 01)

			   		 (3)
(2)

  YS>%;dj / 1.12 × 10−5 mol dm−3 s−1	=	
(0.080 mol dm−3) (0.010 mol dm−3)
(0.160 mol dm−3) (0.020 mol dm−3)

	 (03 + 01)

						                        YS>%;dj	 =	
1.12 × 10−5 mol dm−3 s−1

4

							      =	 2.8 × 10−6 mol dm−3 s−1	 (03 + 01)	
					     10(c)(iii)  i|yd uqΩ ,l=Kq     20

		  (iv)	 wr®O„j ld,h (	 m%;sl%shlfha idkaøKh tys wdrïNl w.hfhka y˙ wvla ùug .; jk 

ld,h 			   (06)
			   I − idkaøKh ksh; j ;nd.;a úg m%;sl%shdj m<uq fm< f,i yeisfr®'	 (04)
			   [ksjer† X - wlaIh (01)" ksjer† Y - wlaIh (01)" wdrïNl ,laIHh (02)" ksjer† yevh (04)]

			                

	 meye†,s ls¯u (

		  olajd we;s m˙†" S2O8
2−
 idkaøKh C0 isg C0/2 olajd wvqùug .; jk ld,h" tys idkaøKh 

C0/2 isg C0/4 olajd wvqùug .;jk ld,hg iudk fõ' 	 (06)	

				    10(c)(iv)  i|yd uqΩ ,l=Kq     24	

				  
10(c) i|yd uqΩ ,l=Kq    75
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