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1. (36) 

 
   

aK

0.40.1 1 b 0.4
HAc H Ac 

  
  

 40.4 2 10    

 45 10    

 a

b 0.4
K

0.4

 
  

 
5

4

1.8 10
b

5 10









 

 

2. (2) 

 3 114S 3.2 10   

 3 124S 32 10   

 4S 2 10 mole / mL   
 .02mg / ml  

 2mgper100mL  

  

3. (4) 

 (a), (b), (c), (f) 

 

4. (2) 

 For pptn. Of  
28

93
3

4 10
Fe OH , OH 2 10

0.05


 

       

 For pptn. Of  
16

7

2

8 10
Fe OH , OH 2 10

0.02


 

       

  pH 9 7 2     

 

5. (3) 

 (a), (b), (d) 

 

6. (6 and 2) 

 At isoelectric point    1 2

1 1
pH pKa pKa 2.3 9.7 6

2 2
      

 3 5 2H 5 10 M 0.2 10 10 10          
 

 

 pH log H 2   
 

 

 

7. (3) 

 KCN, 2 3K CO ,LiCN  are all salts of WA and SB. 

 

8. (7) 

   3

spCl K CuCl 10 M       
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10

7

3

1.6 10
Ag 1.6 10 M x 7

10


 




         

 

9. (768) 

   4 6 10

spK AgCl 10 10 10      

    
2

4 4 12

sp 2 4K Ag CrO 10 8 10 8 10        

 No. of moles of Cl remaining in solution 

  7 710 10 8 10      

  72 10   

  
10

4

7

10
Ag 5 10

2 10


 


      

 

 
12

2 5

4 8

8 10
CrO 3.2 10

25 10


 




      

 

 No of moles of 2

4CrO   pptd 

 5 580 10 3.2 10      

 576.8 10   

 

10. (810) 

  
6

21 V0.2V
V 0.4V

~0 10 0.2V

Ag CNAg 2CN



 






  

 
1

7

f 2

6

0.2V

102V
K

90.6V
10

2V



 
 
 

 
 

 
 

 

  
22

41 V0.2V
V 0.8V~0 0.2V

Zn 4CN Zn CN
 




  

 1210    0.2V  

 
2

15

f 4

12

0.2V

2
K 10

0.2V
10

2V



 
 
 

 
 

 
 

 

 
 

 

15

2

f question 2 14

1

Kf 10
K 81 810

10Kf
     
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1. (A) 

 Conc. of 4

2 3Na CO 1.0 10 M   

 2 4

3CO 1.0 10 M       

 i.e., 4s 1.0 10 M   

 At equilibirum , 2 2

3 sp 3Ba CO K of BaCO          

 
9

sp2 5

42

3

K 5.1 10
Ba 5.1 10 M

1.0 10CO


 




         

 

 

2. (A) 

 Metal halide on hydrolysis with water form correc-sponding hydroxides. 

 The basic strength of hydroxide increases as we move down in a group. 

 Hence,  
2

Be OH  will have lowest pH. 

 

3. (D) 

 Given as 330 K, 13.6

wK 10  

 wpK pH pOH 13.6 pH pOH      

 
4pOH log10 pOH 4     

 pOH 13.6 4 9.6     

 

4. (C) 

 Higher the value of aK , higher will be acidic nature. Further, since CN , F
and 

2NO  are conjugate 

base of the acids HCN and 2HNO respectively, hence the correct order of base strength will be: 

2F NO CN     

 ( stringer the acid, weaker will be its conjugate base) 

 

5. (B) 

 3 3N H N H   

 Hydrazoic acid 

 

6. (C) 

        3 3 2
2HNO aq Ag NH aq Cl aq


         4 3AgCl s 2NH aq 2NO aq      

 When nitric acid is added to amine solution, solution is made acidic and the complex ion dissociates 

and liberate silver ion to recombine with chloride ion.  

 This is the conformatory test for silver in group 1. 

 

7. (D) 

 
3 4NH HCl NH Cl   

 Moles of 3HCl 0.2 25 10 0.005     

 Moles of 3

3NH 0.2 50 10 0.01     

 Excess 3NH 0.01 0.005 0.005moles    

 1 mole ammonia =1 mole 4NH Cl  
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 3 40.005NH 0.005NH Cl  

 Total volume 
3HCl NHV V 25 50 75mL      

    3 4 3

0.005mole
NH NH Cl 0.066M

75 10 L
  


 

 
 
 

4

b

3

NH Cl
pOH pK log

NH
   

 
 
 

0.066
pOH 4.75 log

0.066
   

 pOH 4.75  

 pH 14 pOH pH 9.25     

 

8. (B) 

 
M M

75mL HCl 25mL NaOH
5 5

  

 
M

25mL NaOH
5

 will neitralise 25 mL 
M

HCl
5

 

 
M

75 25 50mL HCl
5

   will remain. 

 Total volume will be 75 25 100mL   

 When 50 mL 
M

HCl
5

is diluted to 100mL, molarity will reduce to half, i.e., 
M

10
. 

  
1

H HCl
10

      

 
10 10

1
pH log H log 1

10

        

 

9. (D) 

  
 Due to incomplete octet of B, it can act as a Lewis acid. 

 

10. (D) 

  2

2
Cd OH Cd 2OH   

 At equilibrium ,  
2 3

spK s 2s 4s   

  
3

5

spK 4 1.84 10     

 Solubility in buffer solution having pH 12  

 2OH 10     

   2

2
Cd OH Cd 2OH   

                         s '       2 22s 10 10    

    
3 2

5 2

spK 4 1.84 10 s ' 10       
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15

10

4

24.9 10
s ' 2.49 10 M

10







     

 

11. (C) 

 Due to the resonance stabilisation of the conjugate base,  
3

CH CN is the strongest acid amongst the 

given compounds. 

   
  The conjugate bases of 3CHBr  and 3CHI are stabilised by inductive effect of halogens. This is 

why, they are less stable. Also, the conjugate base of 3CHCl  involves backbonding between 2p 

and 3p orbitals. 

 

12. (B) 

 m.mol of 2 4H SO 20 0.1 2    

 m.mol of 4NH OH 30 0.2 6    

  2 4 4 4 4 22
H SO 2NH OH NH SO 2H O    

 Initial       2m mol        6m mol            0 

 Final          (0)               6 2 2          2m mol 

  0mmol 2mmol   

   + 

     4 4 42
NH from NH SO 2 2 4m mol    

 Total volume 30 20 50mL    

 b

Salt 4 / 50
pOH pK log 4.7 log 4.7 log 2 5

Base 2 / 50

 
       

 
 

 pH 14 pOH   

 pH 14 5 9    

 

13. (B) 

 Let s be the solubility of  
2

Ca OH in water 

   2

2
Ca OH Ca 2OH   

                       s          2s 

  
2 22

spK Ca OH s 2s           

 6 3 3 65.5
5.5 10 4s s 10

4

        



Website: www.iitianspace.com     |     online.digitalpace.in 4 

 

1

3
2 25.5

s 10 1.11 10
4

  
    
 

 

 

14. (D) 

                
3 3HCl CH COONa CH COOH NaCl    

 Millimoles      10          20                         0                   0 

 (initial) 

 Millimoles      0            10                        10                 10 

 (Final) 

Buffer solution contains 3CH COONa (10 millimole) and 3CH COOH (10 millimole) which is a acidic 

buffer. 

 

15. (B) 

   3

3
Cr OH Cr 3OH    

                  s          3s 

  
3

spK s. 3s  

 

1/4

31 4 316
6 10 27.s ;s 10

27

  
     

 
 

  
1/4

1/4
31 316

OH 3s 3 10 18 10 M
27

   
         

 
 

 

16. (B) 

Temperature plays a significant role on pH measurements. As the temperature rises, molecular 

vibrations increase which results in greater ability of water to ionise and form more hydrogen ions. As 

a result, the pH will drop. So assertion is incorrect. 

The dissociation of water molecules into ions is bond breaking and is therefore an endothermic 

process. So reason is also incorrect. 

 

17. (A) 

 AgCN Ag CN   

 Solubility of AgCN is x. 

 pH 3   3H 10      

 HCN H CN   

 
   

3

10

a

H CN 10 CN
K 6.2 10

HCN HCN

   


              

     

 
 

7
CN

6.2 10
HCN




  

    

 Each CN hydrolyses to give one HCN as: 

 2CN H O HCN OH    

 HCN is a weak acid, thus,  HCN CN     

  x Ag CN HCN           
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   7x Ag HCN CN x 6.2 10                

  spK AgCN Ag CN          

    16 72.2 10 x x 6.2 10       

 2 10 5x 3.55 10 x 1.88 10        

 

18. (C) 

 Phenolphathalein have colour change range between pH 8.3 and 10.5. 

  

19. (B) 

 
   

2 4
H HHCl H SO

n n
H

Total volume

 



     

 
2 4 H SO 2 42 4

HCl factor,HCl HCl H SO f H SOM n V M n V

600

      
 

 
   0.01 1 200 0.01 2 400

H
600


    

     

 
2 8 10 1

600 600 60


    

 
1

pH log 1.78
60

 
   

 
 

 

20. (C) 
 pH pOH 14   

 pOH 14 8.26   

 
 

4

b

3

NH
pOH pK log

NH

  
   

 
4

4

NH
5.74 4.74 log NH 2M

0.2




           

 Molar mass of 1

4NH Cl 53.5g mol  

 Amount of 4NH Cl 2 53.5 107g    

 

21. (C) 

 C-concn. of salt, 4NH Cl , produced by neutralization of 4NH OH  and HCl. 

 4NH Cl , no. of moles 
32mmol 2 10 mol    

  
 

4

2mmol 1
NH Cl M

20 40 ml 30
 


 

 
b

1 1
pH7 pK log C

2 2
   

 
b

1 1
7 pK logC

2 2
    

 

22. (D) 
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12 2 4 2 4 aH C O H HC O K    é.. (i) 

 
2

2

2 2 4 2 4 aH C O H C O K    é.. (ii) 

 
3

2

2 2 4 2 4 aH C O 2H C O K   é.. (iii) 

 Adding of equation (i) with equation (ii) gives equation (iii), 

 So 
3 1 2a a aK K K   

 

23. (D) 

 In deionized water no common ion effect will take place so solubility of AgCl will be maximum in it. 

 KCl K Cl    

 HCl H Cl    

 
3 3AgNO Ag NO    

 

24. (B) 

 According to Henderson-Hasselbalch equation 

 
 
 a

Salt
pH pK log

Acid
   

 
 

3 2

3 2

CH CH COO
4 5 log1.3 log

CH CH COOH

  
    

 
 

3 2

3 2

CH CH COO 1.3
log log1.3 1 log

CH CH COOH 10

  
    

  
A

log A log B log
B

 
    

 
 

 
 

3 2

3 2

CH CH COO
0.13

CH CH COOH

  
  

 

25. (A) 

 
3 2

2 3Bi S 2Bi 3S   

                2s        3s  

      
2 3 5

spK 2s 3s 108 s   

  
73

5 151.08 10
s s 10

108




    

 

26. (C) 

 Phenolphthalein dissociate in basic medium 

  HPh aq H Ph   

 (colourless)          (Pink) 

 

27. (D) 

 Assertion: The amphoteric nature of water can be explained by Bronsted-Lowry concept 

 Reason: 2 2 3H S H O H O HS    

                Acid   Base 


	1 A.pdf (p.1-21)
	Image (1).pdf (p.1)
	Image (2).pdf (p.2)
	Image (3).pdf (p.3)
	Image (4).pdf (p.4)
	Image (5).pdf (p.5)
	Image (8).pdf (p.6)
	Image (9).pdf (p.7)
	Image (10).pdf (p.8)
	Image (11).pdf (p.9)
	Image (12).pdf (p.10)
	Image (13).pdf (p.11)
	Image (14).pdf (p.12)
	Image (15).pdf (p.13)
	Image (16).pdf (p.14)
	Image (17).pdf (p.15)
	Image (18).pdf (p.16)
	Image (19).pdf (p.17)
	Image (20).pdf (p.18)
	Image (21).pdf (p.19)
	Image (22).pdf (p.20)
	Image (23).pdf (p.21)

	Exercise - 1 [C].pdf (p.22-23)

