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Perfect Chemistry Vol. I, Std. XII Sci. is intended for every Maharashtra State Board aspirant of Std. 
XII, Science. The scope, sequence, and level of the book are designed to match the new textbook issued 
by the Maharashtra State board.  
At this crucial juncture in their lives, when the students are grappling with the pressures of cracking a 
career-defining board examination, we wanted to create a book that not only develops the necessary 
knowledge, tools, and skills required to excel in the examination, but also enables students to appreciate 
the beauty of the subject and piques their curiosity.   
We believe that students respond favourably to meaningful content, if it is presented in a way that is easy 
to read and understand, rather than being mired down with facts and information. Consequently, we have 
always placed the highest priority on writing clear and lucid explanations of fundamental concepts. 
Moreover, special care has been taken to ensure that the topics are presented in a logical order. The 
coherent Question/Answer approach helps students expand their horizon of understanding of the concepts.  
The primary purpose of this book is to assist the students in preparing for the board examination. 
However, this is closely linked to other goals: to exemplify how important and how incredibly interesting 
chemistry is, and to help the student become an expert thinker and problem solver.  
Solving numericals is essential for success in chemistry!  
To help the students hone their problem-solving skills, this book amalgamates numericals that are rich in 
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and orients students towards the topic from examination point of view. The scope of the book extends 
beyond the State Board examination as it also offers a plethora of Multiple Choice Questions (MCQs) in 
order to familiarize the students with the pattern of competitive examinations.  
In addition, the Topic Test has been carefully crafted to focus on concepts, thus providing the students with 
a quick opportunity for self-assessment and giving them an increased appreciation of chapter-preparedness. 
‘Model Question Paper’ based on latest paper pattern is provided along with solution through QR code to 
help students assess their preparedness for final board examination.  
We believe that the study of chemistry helps in the understanding of many fascinating and important 
phenomena. In this vein, we have put an effort to relate chemistry to real-world events in order to show 
students that chemistry is a vibrant, constantly evolving science that has relevance in our modern world. 
We hope this book becomes a valuable tool for you and helps you to not only understand the concepts of 
chemistry but also to see the world from a molecular point of view.  
Our Perfect Chemistry Vol. I, Std. XII Sci. adheres to our vision and achieves several goals: building 
concepts, developing competence to solve numerical, recapitulation, self-study, self-assessment and 
student engagement—all while encouraging students toward cognitive thinking.   
- Publisher  
 Edition: Fourth 
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KEY FEATURES 

Continued…

Reading between the lines provides
elaboration or missing fragments of
concept which is essential for complete
understanding of the concept. 

NCERT Corner covers information from
NCERT textbook relevant to topic. 

Connections enable students to interlink
concepts covered in different chapters. 

Connections 

NCERT 
Corner

Reading 
between 
the lines 

About the 
chapter 

‘About the Chapter’ is a short
introduction designed to stimulate
students’ appetite for the topic. 

Caution helps students to be watchful
against commonly made mistakes. 

Caution

QR code provides:  
i. Access to a video/PDF in order to

boost understanding of a concept or
activity 

ii. Solutions of Numericals for Practice 
iii. Model Question Paper with solution 
iv. Reduced Syllabus as per Board

Notification 
v. Solution to Board question paper of

March 2022 

QR Codes

Enrich Your Knowledge presents 
fascinating information about the 
concept covered. 

Enrich 
Your 

Knowledge

Strategy provides a step-by-step process
to break a complex numerical problem 
into simpler parts. 

Strategy 
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KEY FEATURES 

Gyan Guru illustrates real life
applications or examples related to the
concept discussed. 

GG-Gyan 
 Guru 

Apply Your Knowledge includes
challenging questions. 

Apply  
Your  

Knowledge

Quick review includes tables/ flow chart
to summarize the key points in chapter. 

Quick  
Review 

Important Formulae includes all of the 
key formulae in the chapter. 
 

Important 
Formulae 

Competitive Corner includes selective
questions from prominent [NEET (UG),
JEE (Main), NEET (Odisha), MHT
CET] competitive exams based entirely
on the syllabus covered in the chapter. 

Competitive 
Corner 

Includes selective Board questions from
March 2013 to February 2020 

Board 
Questions
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 There will be single question paper of 70 Marks and practical examination of 30 Marks in Chemistry.  
 Duration of the question paper will be 3 hours.   
 Section A:               (18 Marks) 

This section will contain Multiple Choice Questions and Very Short Answer(VSA) type of 
questions.  

  There will be 10 MCQs and 8 VSA type of questions, each carrying One mark. 
  Students will have to attempt all the questions.  
 
 Section B:       (16 Marks) 
  This section will contain 12 Short Answer (SA-I) type of questions, each carrying Two marks.  
  Students will have to attempt any 8 questions.  
 
 Section C:       (24 Marks) 
  This section will contain 12 Short Answer (SA-II) type of questions, each carrying Three marks.  
  Students will have to attempt any 8 questions.  
 
 Section D:       (12 Marks) 
  This section will contain 5 Long Answer (LA) type of questions, each carrying Four marks.  
  Students will have to attempt any 3 questions. 

 
Distribution of Marks According to the Type of Questions 

 
Type of Questions 

MCQ 1 Mark each 10 Marks 
VSA 1 Mark each 8 Marks 
SA - I 2 Marks each 16 Marks 
SA - II 3 Marks each 24 Marks 
LA 4 Marks each 12 Marks 
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Chapter 
No. Chapter Name Marks without 

option 
Marks with 

option Page No. 

1 Solid State 3 5 1 
2 Solutions 4 6 47 
3 Ionic Equilibria 4 6 91 
4 Chemical Thermodynamics 6 8 126 
5 Electrochemistry 5 7 173 
6 Chemical Kinetics 4 6 219 
7 Elements of Groups 16, 17 and 18 6 8 254 
8 Transition and Inner Transition Elements 6 8 295 
9 Coordination Compounds 5 7 338 
 Modern Periodic Table   377 
 Electronic Configuration of Elements   378 
 Logarithms and Antilogarithms   379 

 Board Question Paper March 2022  
(Solution in pdf format through QR code)   383 

 
 

Scan the given Q.R. Code to access the Reduced Syllabus. 
 

 
 
 
 

 

 
Scan the given Q.R. Code to download the Model Question Paper with 
Solution. 

 

 

  
  [Reference: Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04]    

 
 
 
 
 
 
 
 
 

CONTENTS 

Note: 1. * mark represents Textual Exercise question. 
 2. # mark represents Intext question. 
 3. + mark represents Textual examples. 
 4.   symbol represents textual questions that need external reference for an answer. 
 5. This Reference Book is based on the Entire Textbook (Complete Syllabus) of Chemistry

Prescribed by Maharashtra State Board.     symbol represents the content that belongs to the
Reduced Syllabus as issued by State Board. 

 6. Table provided at the beginning of the chapter facilitates students to find out Textual
Exercise Questions given in this book. 

 7. Chapters 10 to 16 are a part of Perfect Chemistry Vol. II, Std. XII Sci. 

R

Scan the adjacent QR Code to know more about our “Model Question Papers with
solutions” book for Std. XII (Sci.) and Gear up yourself to score more in the XII Board
Examination.  

Scan the adjacent QR Code to know more about our “Board Questions with Solutions”
book for Std. XII (Sci.) and Learn about the types of questions that are asked in the XII
Board Examination. 
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Chapter 3: Ionic Equilibria

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

TEXTBOOK EXERCISE QUESTIONS 
Textbook 
Exercise 

Question No. 

Target Notes  Textbook 
Exercise 

Question No. 

Target Notes 
Subtopic 

No. 
Question 

No. 
Page 
No. 

Subtopic 
No. 

Question 
No. 

Page 
No. 

Q.1: Choose the most correct answer Q.3: Answer the following in brief (cont’d) 
i. 3.6 10 122 iii. 3.3 18 93 
ii. 3.6 15 122 iv. 3.3 26 95 
iii. 3.8 16 122 v. 3.3 23 94 
iv. 3.9 23 123 vi. 3.4 36 98 
v. 3.8 17 122 vii. 3.6 47 101 
vi. 3.3 3 122 viii. 3.7 73 107 
vii. 3.6 8 122 ix. 3.6 63 105 

Q.2: Answer the following in one sentence x. 3.6 58 103 
i. 3.3 22 94 Q.4: Answer the following 
ii. 3.7 67 106 i. 3.2, 3.4 8, 32 92,97 
iii. 3.8 84 109 ii. 3.6 48 101 
iv. 3.4 40 99 iii. 3.7 78 108 
v. 3.8 88 109 iv. 3.10 114 116 
vi. 3.6 56 103 v. Question missing in textbook 
vii. 3.6 53 102 vi. 3.4 34 98 
viii. 3.10 113 115 vii. 3.10 116 116 
ix. 3.7 69 106 viii. 3.10 115 116 
x. 3.8 85 109 ix. 3.6 62 104 

Q.3: Answer the following in brief x. 3.9 104 113 
i. 3.3 11 92 Activity 3.4 29 96 
ii. 3.3 16 93     

3 Ionic Equilibria

About the chapter…   
This chapter mainly deals with types and ionization of acids, bases and salts. The chapter 
covers various theories of acids and bases, Ostwald’s dilution law, hydrolysis of salts, 
Henderson-Hasselbalch equation, Ksp expressions and common ion effect. Students should 
emphasize on the formulae, derivations and numericals in the chapter.  
Chapter weightage is 6 marks with option and 4 marks without option in the board 
examination. 

H 

H+ +  N – H   H  N – H 

H 

H 

H 
(acid) (base) 

+

R

R 3.1   Introduction 
3.2   Types of electrolyte 
3.3   Acids and bases 
3.4   Ionization of acids and bases 
3.5   Autoionization of water 

3.6  pH scale 
3.7  Hydrolysis of salts 
3.8  Buffer solutions 
3.9  Solubility product 
3.10  Common ion effect 

CONTENTS AND CONCEPTS 

[Note: In addition to the subtopic marked       ,  the textbook topics ‘3.6.2–Acidity, basicity and neutrality of aqueous
solutions’, ‘3.8.3–Properties of buffer solution’, ‘3.10.1–Common ion effect and solubility’ are  also a part of
reduced syllabus.] 
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Q.1. Can you recall? (Textbook page no. 47) 
i. What is chemical equilibrium?          [1 Mark] 
ii. What are electrolytes?                        [1 Mark] 
Ans:  
i. A chemical reaction is said to have attained 

chemical equilibrium when there is no further 
change in concentration of reactant and product, 
that is, the rates of forward and reverse reactions 
are equal. 

ii. Substances which undergo dissociation to a 
great extent in the liquid state or a solution are 
called electrolytes.  

 e.g. CuSO4, H2SO4, etc. 
 
 
 
 
 
 
   
Q.2. Define ionic equilibrium. Give four examples 

of ionic equilibrium.                          [3 Marks] 
Ans:  The equilibrium between ions and unionized 

molecules in solution is called ionic equilibrium. 
e.g.  
i. Equilibrium between H+ and OH ions and 

unionized water molecules. 
ii. Ionization of weak acids and weak bases. 
iii. Reactions between ions of salt and ions of 

water. 
iv. Solid salt and its ions in water. 
 
 
 
 
Q.3. Define electrolytes.                              [1 Mark] 
Ans:  The substances which give rise to ions when 

dissolved in water are called electrolytes. 
 
Q.4. Define nonelectrolytes.                       [1 Mark] 
Ans:  The substances which do not ionize and exist as 

molecules in aqueous solutions are called  
non-electrolytes. 

 
Q.5. How are electrolytes classified?       [2 Marks] 
Ans:  The electrolytes are classified into strong and 

weak electrolytes. This classification is based on 
their extent of ionization in dilute aqueous solutions. 

i. Strong electrolyte: The electrolytes ionizing 
completely or almost completely are strong 
electrolytes.  

 e.g. Strong acids, strong bases and salts  

ii. Weak electrolyte: The electrolytes which 
dissociate to a smaller extent in aqueous 
solution are weak electrolytes.  

 e.g. Weak acids and weak bases 
 
Q.6. Explain the dissociation of weak electrolytes 

in water.                                             [2 Marks] 
Ans:  
i. Weak electrolytes are partially dissociated in dilute 

aqueous solutions. Hence, an equilibrium exists 
between the ions and the nonionized molecules.  

ii. A double arrow ( ) between the ions and 

nonionized molecules of the weak electrolyte is 
used to represent the ionization reaction. 

 
Q.7. Use your brain power (Textbook page no. 47) 
 Which of the following is a strong 

electrolyte?                                          [1 Mark] 
 HF, AgCl, CuSO4, CH3COONH4, H3PO4 

Ans:  HF is a weak electrolyte while others are strong 
electrolytes. 

 
*Q.8. Define degree of dissociation.            [1 Mark] 
Ans:  The degree of dissociation (α) of an electrolyte 

is defined as a fraction of total number of moles 
of the electrolyte that dissociates into its ions 
when the equilibrium is attained. 

 
Q.9. Write a short note on degree of dissociation.   

[2 Marks]  
Ans:  
i. Definition: Refer Q.8.  
ii. It is denoted by symbol  and given by  

  = Number of moles dissociated
Total number of moles

   

iii. Percent dissociation = α × 100     
iv. If c is the molar concentration of an electrolyte 

X+Y–, the equilibrium concentration of cation or 
anion is ( × c) mol dm–3. 

 
 
 
Q.10. Name any two acids that we come across in 

everyday life.                                       [1 Mark] 
Ans: i. Acetic acid found in vinegar 
 ii. Citric acid found in lemons  
  

*Q.11. What are acids and bases according to 
Arrhenius theory?                             [2 Marks] 

Ans: According to Arrhenius theory, acids and bases 
are defined as follows:  

i. Acid: An acid is a substance which contains 
hydrogen and gives H+ ions in aqueous solution. 

3.3  Acids and bases

3.2  Types of electrolyte 

Connections 

You have studied in Std. XI: chapter
12: Chemical Equilibrium about the principles
of chemical equilibrium. 

3.1   Introduction R
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Chapter 3: Ionic Equilibria

 e.g.  HCl(aq) 
water (aq)H + (aq)Cl   

  CH3COOH(aq) 
water (aq)H  + 3 (aq)CH COO  

ii. Base: A base is a substance which contains OH 

group and produces hydroxide ions (OH ions) 
in aqueous solution. 

 e.g.  NaOH(aq) water  (aq)Na  + (aq)OH             

  NH4OH(aq) 
water  4(aq)NH  + (aq)OH  

Note: Although, Arrhenius described H+ ions in water 
as bare ions, we now know that they are 
hydrated in aqueous solutions and are 
represented as hydronium ions, H3O+. However, 
we will conveniently represent them as H+.  

Q.12. What are the limitations of Arrhenius 
theory?                                               [2 Marks] 

Ans:  Limitations of Arrhenius theory:  
i. Arrhenius theory accounts for properties of 

different acids and bases but is applicable only 
to aqueous solutions.  

ii. It does not account for the basicity of NH3 and 
Na2CO3 which do not have OH group.  

 
 
 
 
 
 
 
 
Q.13. Give a brief account of Bronsted-Lowry 

theory of acids and bases.                 [2 Marks] 
Ans:  Bronsted-Lowry theory: J. N. Bronsted and   

T. M. Lowry (1923) proposed a more general 
theory known as the Bronsted-Lowry proton 
transfer theory.  

 According to this theory, acids and bases are 
defined as follows:  

 Acid: Acid is a substance that donates a proton 
(H+) to another substance. 

 Base: Base is a substance that accepts a proton 
(H+) from another substance.  

 e.g.  
 HCl  +  NH3   +

4NH  +  Cl– 
 Acid1     Base2                Acid2       Base1 

 In the above reaction, HCl and +
4NH  are proton 

donors and act as acids. The NH3 and Cl– are 
proton acceptors and act as bases. From the 
above reaction, it is clear that the products of the 
Bronsted-Lowry acid-base reactions are acids 
and bases. 

Q.14. What is a conjugate base?                  [1 Mark] 
Ans: The base produced by accepting the proton from 

an acid is the conjugate base of that acid. 
 e.g. Cl− is a conjugate base of acid HCl. 
 
Q.15. What is a conjugate acid?                  [1 Mark] 
Ans: The acid produced when a base accepts a 

proton is called the conjugate acid of that base. 
 e.g. H3O+ is a conjugate acid of base H2O.   
 

*Q.16. What is meant by conjugate acid-base pair?    
[2 Marks] 

Ans:  A pair of an acid and a base differing by a 
proton is said to be a conjugate acid-base pair. 

 e.g. 
 
 
 
 
 
  
Q.17. Identify the Bronsted-Lowry conjugate acid-

base pairs in the following reactions:  
[1 Mark Each] 

i. CH3COOH(aq) + NH3(aq)   


+
4(aq)NH  + 

3 (aq)CH COO   

ii. 
(aq)CN  + H2O(l)  


(aq)OH ) + HCN(aq)                                 

Ans:  
i.  

 
 
 In this, Acid1 (CH3COOH) and Base1 

(CH3COO) is one conjugate acid-base pair 
whereas, Base2 (NH3) and Acid2 ( +

4NH ) is 
another conjugate acid-base pair.  

ii. (aq)CN
   +  H2O(l)  (aq)OH  + HCN(aq) 

  Base1          Acid2                Base2        Acid1 

 In this, Base1 (CN) and Acid1 (HCN) is one 
conjugate acid-base pair whereas, Acid2 (H2O) 
and Base2 (OH) is another conjugate acid-base 
pair. 

 
*Q.18. Label the conjugate acid-base pair in the 

following reactions:                   [1 Mark Each] 
i. HCl + H2O   H3O+ + Cl−  

ii.  2
3CO + H2O   OH− + 

3HCO  
Ans:  
i.        

 
 
ii. 
 

Do You Know?                  (Textbook page no. 48) 
Hydrochloric acid, HCl present in the gastric juice 
is secreted by our stomach and is essential for 
digestion of food. 

ENRICH YOUR KNOWLEDGE 

CH3COOH(aq) +  NH3 
+
4(aq)NH   +  3 (aq)CH COO  

Acid1 Base2 Acid2 Base1

HCl    +  H2O   H3O+ + Cl− 
Acid1 Base2 Acid2 Base1

2
3CO  + H2O   OH− + 3HCO  

Base1 Acid2 Base2 Acid1

HCl(aq) + H2O(l)   3 (aq) (aq)H O Cl   

Acid1 Base2 Acid2 Base1

conjugate acid-base pair2 
conjugate acid-base pair1 
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Q.19. Write the conjugate acids for the Bronsted-
Lowry bases:        [½ Mark Each]

2NH , NH3, –
2 4

H PO  and HCOO.   
Ans:  

Bronsted-Lowry 
base 

Bronsted-Lowry 
conjugate acid 

2NH NH3 

NH3 +
4NH

–
2 4

H PO H3PO4 

HCOO HCOOH 

Q.20.  Complete the following table:     [2 Marks] 

Acid Conjugate Base 
H2O -------

------- CN– 
HNO2 -------
------- 

2 4H PO
 

Ans: 

Acid Conjugate Base 
H2O OH– 

HCN CN– 

HNO2 
2NO

H3PO4 
2 4H PO  

Q.21. Explain the Lewis acid-base theory with
suitable examples.                             [3 Marks] 

Ans:  Lewis acid-base theory:  
A more generalized acid-base concept was put 
forward by G.N. Lewis in 1923.  
According to this theory, acids and bases are 
defined as follows:  

 Acid: Any species that accepts a share in an 
electron pair is called Lewis acid.  

 Base: Any species that donates a share in an 
electron pair is called Lewis base.  
e.g.
i.      

 ii. 

In example (i), NH3 donates the electron pair 
which is accepted by H+. Hence, NH3 acts as a 
Lewis base and H+ acts as a Lewis acid.  
In example (ii), NH3 donates the electron pair 
which is accepted by BF3. Hence, NH3 acts as a 
Lewis base and BF3 acts as a Lewis acid. 

*Q.22. Why cations are Lewis acids?          [1 Mark] 
Ans:  Cations are electron deficient species and can 

accept an electron pair. Hence, cations are 
Lewis acids. 

*Q.23. Ammonia serves as a Lewis base whereas
AlCl3 is Lewis acid. Explain.        [2 Marks] 

Ans:  
i. According to Lewis theory, an acid is a

substance which can accept a share in an
electron pair.
 In AlCl3 molecule, the octet of Al is incomplete.
Therefore, it can accept an electron pair to
complete its octet. Hence, AlCl3 acts as a Lewis
acid.

ii. According to Lewis theory, a base is a substance
which can donate an electron pair.
 In ammonia (NH3) molecule, nitrogen atom has
one lone pair of electrons to donate. Hence, NH3

acts as a Lewis base.

Q.24. Use your brain power (Textbook page no. 49)
All Bronsted bases are also Lewis bases, but 
all Bronsted acids are not Lewis acids. 
Explain.                                              [2 Marks] 

Ans:  Bronsted bases are those which can accept a 
proton.  
Lewis bases contain one or more lone pairs of 
electrons. Therefore, they can accept a proton. 
That is, they can behave as Bronsted base. 
Hence, all Bronsted bases are also Lewis bases. 
Lewis acid is a substance which can accept a 
share in an electron pair.  

Adding a proton (H+) to the base gives the 
conjugate acid. For example, if A− is the base, 
then HA is the conjugate acid. 

READING BETWEEN THE LINES

Removing a proton (H+) from the acid gives the 
conjugate base. For example, if HA is the acid, 
then A− is the conjugate base. 

READING BETWEEN THE LINES

H 

H+ +  N – H   H  N – H

H 

H

H
(acid) (base)

+

F 

F – B +  N – H  F – B  N – H 

F

H

H
(acid) (base)

F 

F

H

H
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Bronsted acids are those which can give a 
proton (e.g. HCl, H2SO4). These acids are not 
capable of accepting a pair of electrons. Hence, 
all Bronsted acids are not Lewis acids. 

Q.25. Explain the amphoteric nature of water.
 [2 Marks] 

Ans:  Amphoteric nature of water: 
Water has the ability to act as an acid as well as 
a base. Such behaviour is known as amphoteric 
nature of water.  
e.g.
i. H2O(l) + NH3(aq)   (aq)OH + +

4(aq)NH
(Acid)  

ii. H2O(l) + HCl(aq)  +
3 (aq) (aq)H O Cl

(Base)

 H2O acts as an acid towards NH3 and as a base 
towards HCl. Therefore, H2O is amphoteric. 

*Q.26. Write a reaction in which water acts as a
base.                                                      [1 Mark]

Ans:  Refer Q.25. Reaction (ii).

Q.27. How are acids and bases classified on the
basis of extent of dissociation? Give 
examples.                                            [2 Marks] 

Ans:  
i. Acids and bases are classified as strong acids

and strong bases, weak acids and weak bases on
the basis of their extent of dissociation.

ii. Strong acids and bases are almost completely
dissociated in water.
e.g. HCl(aq) water  (aq) (aq)H Cl 

NaOH(aq) water (aq) (aq)Na OH 

iii. Typical strong acids are HCl, HNO3, H2SO4,
HBr and HI while typical strong bases are
NaOH and KOH.

iv. Weak acids and weak bases are partially
dissociated in water. The solution of a weak acid
or a weak base contains undissociated molecules
along with a small number of ions at equilibrium.
e.g CH3COOH(aq)

water 3 (aq) (aq)CH COO H 

  NH4OH(aq) 
water +

4(aq) (aq)NH OH

v. HCOOH, HF, H2S are examples of weak acids while 

Fe(OH)3, Cu(OH)2
 are examples of weak bases.

Q.28. Give four examples of: [2 Marks Each] 
i. Strong acids i. Weak acids

Ans:  i. Strong acids: HCl, HNO3, H2SO4, HI 
ii. Weak acids: CH3COOH, HCOOH, HF, H2S

3.4   Ionization of acids and bases 

Bath bombs' primary 
ingredients are a weak acid 
(like citric acid) and a 
bicarbonate base. These are  

Fizzy action of bath bombs!

unreactive when dry, but react vigorously when 
dissolved in water to produce their characteristic 
fizzing over a period of several minutes. This is an 
acid-base reaction that involves conversion of citric 
acid and sodium bicarbonate to sodium citrate and 
carbon dioxide. 

GG - Gyan Guru

Relative strength of acids:  
The extent of dissociation of an acid depends on 
the strength and polarity of the H–A bond. 
In general, when strength of H–A bond decreases 
or H–A bond becomes more polar, the acid 
strength increases. While comparing elements in 
the same group of the periodic table, H–A bond 
strength is a more important factor in determining 
acidity than its polar nature. As the size of A 
increases down the group, H–A bond strength 
decreases and so the acid strength increases. 

HF << HCl << HBr << HI 

Acid strength increases 

Similarly, H2S is stronger acid than H2O. But, 
when we discuss elements in the same row of the 
periodic table, H–A bond polarity becomes the 
deciding factor for determining the acid strength.  
As the electronegativity of A increases, the 
strength of the acid also increases.  
Electronegativity of A increases 

CH4 < NH3 < H2O < HF 

Acid strength increases 

Indicators: 

Certain water soluble organic compounds like 
phenolphthalein and bromothymol blue behave as 
weak acids and exhibit different colours in their 
acid (HIn) and conjugate base (In–) forms. Such 
compounds are useful as indicators in acid-base 
titrations, and finding out H+ ion concentration. 
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QUICK REVIEW

APPLY YOUR KNOWLEDGE
 
 
 
Q.117. In a research laboratory, a technician 

checks the pH of following 8 samples: 
1. Soap solution     
2. Aqueous solution of baking soda 
3. Human blood     
4. Acid rain sample 
5. Vinegar     
6. Lemon juice 
7. Milk of magnesia     
8. Pure distilled water 

i. How many samples have pH < 7? 
ii. If the pH of acid rain sample is 4.00, calculate 

the H+ ion concentration. 
iii. What do you think will happen if some drops 

of vinegar is added to aqueous solution of 
baking soda? Will the pH remain the same? 

Ans:  
i. Three samples.     
ii. [H+] = 1  10–4  M 
iii. Vinegar contains acetic acid. It will neutralize 

baking soda (NaHCO3) which is a base. As a 
result, pH of the solution will decrease. 

 
 
 
 
 Types of electrolytes: 
 
 
 
 
 
 
 
 
  
 Various theories of acids and bases: 
 

Theory Acid Base 

Arrhenius theory A substance that contains hydrogen and 
produces H+ ions in aqueous solution. 

A substance that contains OH group and 
produces OH ions in aqueous solution. 

Bronsted-Lowry 
theory 

Any substance that can donate a proton (H+) 
i.e., proton donor. 

Any substance that can accept a proton i.e., 
proton acceptor. 

Lewis theory Any species that can accept a share in an 
electron pair. 

Any species that can donate a share in an 
electron pair. 

    
 Classification of acids and bases: 
 
 
 
 
 
 
          
 
  
 pH of solutions: 
 

Acidic solutions  [H+] > 1.0  107 M pH < 7.00 
Basic solutions [H+] < 1.0  107 M pH > 7.00 
Neutral solutions [H+] = 1.0  107 M pH = 7.00 

 

Strong electrolytes

Electrolytes 

e.g. HCl, NaOH

Weak electrolytes 

e.g. CH3COOH 

Acids and Bases 

Based on extent of dissociation

Strong acids

e.g. HNO3

Weak acids 

e.g. HF 

Strong bases

e.g. KOH

Weak bases

e.g. Cu(OH)2
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 Types of salts: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Buffer solutions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Different expressions for solubility product:  
 

Type of electrolyte Example Equation Ksp expression Molar solubility 

AB (1 : 1 type salt) AgCl 
AgCl   Ag Cl

SS
   Ksp = [Ag+] [Cl]  

Ksp = S2 spS K  

AB2 (1 : 2 type salt) PbCl2 
2

2PbCl Pb 2Cl
S 2S

    
Ksp = [Pb2+] [Cl]2  
Ksp =  [S] [2S]2  
Ksp = 4S3   

sp3
K

S
4


 

A2B (2 : 1 type salt) Ag2CrO4 Ag2CrO4 
  2

42Ag CrO
2S S

   Ksp = [Ag+]2 
2
4[CrO ]  

Ksp = [2S]2 [S]  
Ksp = 4S3 

sp3
K

S
4


 

Salts of weak acid 
and strong base 

 Solution will be
basic. 

 e.g. CH3COONa,
KCN, Na2CO3 

  

Salts of weak acid 
and weak base 

 Solution may be
acidic, basic or
neutral depending
on Ka and Kb

values of weak
acid and weak
base respectively. 

 e.g. CH3COONH4,
NH4CN, 
(NH4)2CO3 

  
 

 If Ka > Kb, solution is
acidic.  

 e.g. NH4F Salts of strong 
acid and strong 

base 
 Solution will be

neutral. 
 e.g. NaCl,       
 KNO3, Na2SO4 

Acidity and basicity of salts 

Salts of strong 
acid and weak 

base 
 Solution will be

acidic. 
 e.g. NH4Cl,

NH4NO3 
(NH4)2SO4 

 If Ka < Kb, solution is 
basic.  

 e.g. NH4CN 

 If Ka = Kb, solution is 
neutral. 

 e.g. CH3COONH4 

 Buffer solutions 
A buffer solution resists drastic changes in pH upon the addition of a small 
amount of either an acid or a base.  

 When a small amount of
strong acid (or strong base) is
added to a buffer solution,
there is no significant change
in the value of pH. 

 The dilution of a buffer
solution will not change its
pH. 

 The pH of a buffer solution
does not change with time. 

 Properties

Basic buffer solution  
 A solution containing a weak 

base and its salt with a strong 
acid. 

 e.g.  
 NH4OH and NH4Cl in water. 
 Henderson-Hasselbalch 

equation is: 

  
 b 10

salt
pOH pK log

base
   

Acidic buffer solution  
 A solution containing a weak

acid and its salt with a strong
base.  

 e.g.  
 CH3COOH and CH3COONa

in water. 
 Henderson-Hasselbalch 

equation is: 

  
 a 10

salt
pH pK log

acid
   

Types 
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AB3 (1 : 3 type salt) AlCl3 AlCl3   3

S S3
Al 3Cl   

Ksp = [Al3+] [3Cl]  
Ksp = [S] [3S]3   

Ksp = 27S4 

sp4
K

S
27


 

A2B3 (2 : 3 type salt) As2S3 As2S3  3 22As 3S
2S S3

   

Ksp = [As3+]2 [S2]3 

Ksp = [2S]2 [3S]3  

Ksp = 4S2  27S3  
Ksp =108S5 

sp5
K

S
108


 

  
 Condition for the formation of a precipitate: 
 

Condition Type of solution Result 
Ionic product = Ksp  Saturated solution No precipitation 
Ionic product > Ksp  Supersaturated solution Precipitation 
Ionic product < Ksp  Unsaturated solution No precipitation 

  
 
 
 
1. Degree of dissociation (α): 
  = Number of moles dissociated

Total number of moles
 

 
2. Ostwald’s dilution law: 

   1
C

      OR      V  

 
3. Acid dissociation constant (Ka): 

 For weak acid HA, Ka = [H ][A ]
[HA]

 

 

 Ka = α 2/V and Ka = α 2 c 
 
4. Base dissociation constant (Kb): 

 For weak base BOH, Kb = [B ][OH ]
[BOH]

 

 

 Kb = α 2/V and Kb = α 2 c 
 
5. Ionic product of water (Kw): 
 Kw = [H3O+][OH–] = 1.0 × 10–14 
 
6. pH of solution: 
 pH = – log10[H3O+] 
 
7. pOH of solution: 
 pOH = –log10[OH–] 
 
8. Relation between pH and pOH: 
 pH + pOH = 14 
  
9. Henderson-Hasselbalch equation: 
 Acidic buffer: 

  
 a 10

salt
pH pK log

acid
   

 Basic buffer: 

 

 
 b 10

salt
pOH pK log

base
 

 

10. Solubility product (Ksp): 
 Ksp = [By+]x [Ax–]y   
 
11. Molar solubility, S (mol/L)  

 = Solubility in g/L
Molar mass in g/mol

 

 
12. Relation between Ksp and S: 
 Ksp = xx yy Sx+y 

 
 
 
 
 
  3.1   Introduction 
 
1. What is ionic equilibrium?                   [1 Mark] 
Ans:  Refer Q.2.(Definition). 
 
3.2   Types of electrolyte 
 
2. Define strong electrolytes.                    [1 Mark] 
Ans:  Refer Q.5.(i) 
 
3. Define weak electrolytes.                     [1 Mark] 
Ans:  Refer Q.5.(ii) 
 
4. What is degree of dissociation? Give its 

formula.                                               [2 Marks] 
Ans:  Refer Q.8 and  Q.9.(ii) 
 
3.3   Acids and bases 
 
5. Define acids and bases according to the 

Arrhenius theory. Give suitable examples. 
  [2 Marks] 

Ans:  Refer Q.11. 
 
6. What are acids and bases according to Bronsted-

Lowry theory? Give an example.  
  [2 Marks] 

Ans: Refer Q.13. 

IMPORTANT  FORMULAE 

  Theory Questions for Practice

R

EXERCISE 
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7. Explain conjugate acid-base pair with a suitable 
example.                                              [2 Marks] 

Ans: Refer Q.16. 
 
8. What are acids and bases according to Lewis 

theory? Give an example.                    [2 Marks] 
Ans: Refer Q.21. (Definitions and any one example) 
 
9. AlCl3 is a Lewis acid. Explain.           [2 Marks] 
Ans: Refer Q.23.(i) 
 
10. Write a reaction in which water acts as an acid. 

                                         [1 Mark] 
Ans:  Refer Q.25. Reaction (i). 
 
3.4   Ionization of acids and bases 
 
11. Give two examples of weak bases.       [1 Mark]   
Ans: Refer Q.27.(v) 
 
12. Give two examples of strong acids.      [1 Mark] 
Ans: Refer Q.28.(i) 
 
13. Define dissociation constant of a weak acid or 

weak base.                                             [1 Mark] 
Ans: Refer Q.30.(v) 
 
3.5   Autoionization of water 
 
14. Define ionic product of water.              [1 Mark] 
Ans: Refer Q.43.(v) 
 
15. Derive the expression: Kw = [H3O+][OH–].  

[2 Marks]  
Ans: Refer Q.43. 
 
3.6  pH scale 
 
16. Define pH and pOH.                           [2 Marks] 
Ans: Refer Q.46.(i) and (ii) 
 
3.7   Hydrolysis of salts 
 
17. Give four examples of salts derived from strong 

acid and strong base.                           [2 Marks] 
Ans: Refer Q.64.(i) 
 
18. Define hydrolysis of salt.                      [1 Mark] 
Ans: Refer Q.65.(vi).  
 
19. Explain hydrolysis of a salt of strong acid and 

strong base.                                          [2 Marks] 
Ans: Refer Q.66. 
 
20. Explain hydrolysis of CuSO4.             [2 Marks]  
Ans: Refer Q.68. 
 
21. To get clear solution of CuSO4, the addition of 

H2SO4 would be required. Give reason. 
            [2 Marks] 
Ans: Refer Q.69. 

3.8   Buffer solutions 
 
22. Define acidic buffer solution.               [1 Mark] 
Ans: Refer Q.82.(i) 
 
23. Write the formula to calculate pH of an acidic 

buffer solution.                                      [1 Mark]  
Ans: Refer Q.82.(ii)  
  
  24. Give two properties of buffer solution. 

  [2 Marks] 
Ans: Refer Q.87. 
 
25. Give two applications of buffer solution. 

 [2 Marks]  
Ans: Refer Q.90.  
 
26. Write the application of (NH4OH + NH4Cl) 

buffer.                                                   [1 Mark]  
Ans: Refer Q.90.(v) 
 
3.9   Solubility product 
 
27. Define solubility product.                     [1 Mark] 
Ans: Refer Q.95.(x) 
 
28. Define molar solubility.                        [1 Mark] 
Ans: Refer Q.99.(i) 
 
29. What is the relationship between molar 

solubility and solubility product for Ca3(PO4)2?   
                                       [1 Mark]    

Ans: Refer Q.103.(ii)  

3.10  Common ion effect 
 
30. Write a short note on common ion effect.  

[2 Marks] 
Ans: Refer Q.111. 
 
  31. Solubility of AgCl decreases by the addition of 

AgNO3. Explain.                                 [2 Marks] 
Ans: Refer Q.115.  
 
 
 
 
3.4   Ionization of acids and bases 
 
1. What is the percentage dissociation of 0.1 M 

solution of acetic acid?  
 [Ka(CH3COOH) = 10–5]             [1 Mark] 
Ans: 1% 
 
2.  A weak monobasic acid ‘X’ is 0.4% dissociated 

in 0.001 M solution. Calculate dissociation 
constant of the acid ‘X’.             

          [2 Marks] 
Ans: 1.6 × 108 

Numericals for Practice

R

R
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3.  The dissociation constant of weak monobasic 
acid is 3.2 × 10–4. Calculate its degree of 
dissociation in 0.02 M solution.          [2 Marks] 

Ans: 0.1265 
 
4. The dissociation constant of NH4OH is           

1.8 × 10–5. Calculate its degree of dissociation in 
0.05 M solution.                                  [2 Marks] 

Ans: 0.01897 
 
5. A weak monobasic acid is 12% dissociated in 

0.05 M solution. What is percent dissociation in 
0.1 M solution?                                   [2 Marks] 

Ans: 8.485% 
 
6. Calculate [H3O+] in 0.3 mol dm–3 solution of 

acetic acid.                                           [2 Marks] 
 [Given: Ka (CH3COOH) = 1.8 × 105] 
Ans: 2.324 × 103 mol dm3 

 
3.6  pH scale 
 
7. Calculate the pH and pOH of 0.0001 M HCl 

solution.                                             [2 Marks] 
Ans: pH = 4, pOH = 10 
 
8. Calculate pH of 0.02 M sulphuric acid.  

[2 Marks]  
Ans: 1.3979  
 
9. The concentration of a sample of KOH solution 

is 0.005 M. Calculate the pH of the solution. 
                                            [2 Marks] 

Ans: 11.699   
 
10. The concentration of hydrogen ion in a sample 

of soft drink is 3.8 × 10–3 M. What is its pH?  
[2 Marks] 

Ans: 2.42  
 
11. pH of a solution is 5.68. Calculate the 

concentration of H3O+ ion.                  [2 Marks]  
Ans: 2.089 × 106 M 
 
12. What is the pOH if the hydrogen ion 

concentration in solution is 1  10–3 mol dm–3?   
     [1 Mark]  

Ans: 11 
 
13.  A weak monobasic acid is 0.05 % dissociated in 

0.2 M solution. Calculate the pH of the solution. 
                                            [2 Marks] 

Ans: 4 
 
14.  pH of a weak monobasic acid is 2.52 in its  

0.02 M solution. Calculate its dissociation 
constant.                                            [3 Marks] 

Ans: 4.56  104 

3.8   Buffer solutions 
 
15. Find the pH of buffer solution if it contains  

0.06 mol NaF per litre and 0.02 mol HF per litre.   
 [Ka = 7.2 × 10–4 for HF]                      [3 Marks] 
Ans: 3.62  
16. A buffer solution contains 0.3 mol dm–3 NH4OH 

(Kb = 1.8  10–5) and 0.4 mol dm–3 NH4Cl. 
Calculate pOH of the solution.            [3 Marks] 

Ans: 4.8695  

3.9   Solubility product 
 
17. A solution is prepared by mixing equal volumes 

of 0.2 M MgCl2 and 0.5 M Na2C2O4 at 293 K. 
Would MgC2O4 precipitate out? Ksp of MgC2O4 
at 293 K is 8.56 × 10–5.                       [3 Marks] 

Ans: Yes, MgC2O4 will precipitate out from the solution. 
 
18. Solubility product of BaF2 is 1.7  106. 

Estimate its molar solubility.                [2 Marks]   
Ans: 7.518 × 103 mol dm3 
 
19. The solubility product of BaCl2 is 4.0  10–8. 

What will be its molar solubility in mol dm–3? 
 [2 Marks] 

Ans: 2.154 × 103 mol dm3 
 
20. The solubility product of lead sulphate is        

1.6 × 10–8. Calculate its solubility in mol dm–3 
and g dm–3.  

 (Molar mass of lead sulphate = 303 g mol–1)  
  [3 Marks] 

Ans: 1.265× 104 mol dm3 and 3.833× 10−2 g dm−3 

 

 

 

 

 

 
 
 
             [1 Mark Each] 
 
1.  Classification of electrolytes into strong and 

weak electrolytes is based on _______. 
 (A) their ability to act as an acid    
 (B) their chemical reaction with water  
 (C) the colour of their aqueous solution  

 (D)  their extent of ionisation in dilute aqueous 
solution  

2. _______ is found in household cleaning products. 
 (A) Ammonia   
 (B) Tartaric acid  

 (C) Magnesium hydroxide    
 (D) Citric acid 

 MULTIPLE CHOICE QUESTIONS 

Download the solutions of the 
Numericals by scanning the given 
Q.R. Code. 
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*3.  The conjugate base of [Zn(H2O)4]2+ is _______ 
 (A) [Zn(H2O)4]2– NH3   
 (B) [Zn(H2O)3]2– 
 (C) [Zn(H2O)3OH]+ 

 (D) [Zn(H2O)H]3+ 
 
4. Which of the following fluoro compounds is 

most likely to behave as a Lewis base? 
 (A) SiF4 (B) BF3 
 (C) PF3 (D) CF4  
5. Acidity of BF3 can be explained on the basis of 

which of the following concepts?         
 (A) Arrhenius concept   
 (B) Bronsted Lowry concept 
 (C) Lewis concept  
 (D) Bronsted Lowry as well as Lewis concept. 
 
6. Identify strong acid among the following.  
 (A) H2S (B) HI 
 (C) HF (D) HCOOH  
 
7. Which of the following is CORRECT for a 

weak acid? 
 (A) Ka = α c2 (B) Ka = α 2 c 
 (C) Ka = α  c (D) Ka = α /c 
 

 *8.  For pH > 7, the hydronium ion concentration 
would be _______. 

 (A) 107 M  (B) < 107 M 
 (C) > 107 M  (D) ≥ 107 M 
 
9. The pH of 10−4 M KOH solution will be _______.         
 (A)  4  (B)  11  
 (C)  10.5  (D)  10 
 

*10.  The pH of 108 M of HCl is _______. 
 (A) 8  (B) 7 
 (C) less than 7  (D) greater than 7 
 
11. What is the pH of millimolar solution of 

ammonium hydroxide which is 20% 
dissociated?   

 (A) 3.699 (B) 10.301 
 (C) 4.691 (D) 9.301 
 
12.  Aqueous solution of which of the following will 

be basic?                     
 (A) NH4Cl  (B) FeCl3 

 (C) CuSO4 (D)  CH3COONa 
 
13.  Which of the following salts will give highest 

pH in water? 
 (A) KCl  (B) NaCl 
 (C) Na2CO3 (D)  CuSO4 

14. NH4F is a salt of weak acid HF  
(Ka = 7.2 10–4) and weak base NH4OH  
(Kb = 1.8  10–5), the solution of NH4F will be 
______.  

 (A) slightly acidic  (B) slightly basic  
 (C) strongly basic  (D) neutral  
 

*15.  Which of the following solution will have pH 
value equal to 1.0? 

 (A) 50 mL of 0.1 M HCl + 50 mL of 0.1 M 
NaOH 

 (B) 60 mL of 0.1 M HCl + 40 mL of 0.1 M 
NaOH 

 (C) 20 mL of 0.1 M HCl + 80 mL of 0.1 M 
NaOH 

 (D) 75 mL of 0.2 M HCl + 25 mL of 0.2 M 
NaOH 

 
*16.  Which of the following is a buffer solution? 
 (A) CH3COONa + NaCl in water 
 (B) CH3COOH + HCl in water 
 (C) CH3COOH + CH3COONa in water  
 (D) HCl + NH4Cl in water 
 

*17.  Blood in human body is highly buffered at pH 
of _______. 

 (A) 7.4  (B) 7.0 
 (C) 6.9  (D) 8.1 
 
18. In biochemical system, pH of blood in our body 

is maintained due to following buffer: 
 (A) NH4OH + NH4Cl   

 (B) 3HCO  + H2CO3 
 (C) CH3COOH + CH3COONa  
 (D) citric acid + Mg(OH)2  
19.  Penicillin preparation are stabilized by addition 

of _______ as buffer. 
 (A) sodium citrate   
 (B) sodium carbonate  

 (C) sodium benzoate   
 (D) sodium acetate 
 
20. A buffer solution contains 0.1 M of acetic acid 

and 0.1 M of sodium acetate. What will be its 
pH, if pKa of acetic acid is 4.75? 

 (A) 4.00 (B) 4.75 
 (C) 5.00 (D) 5.25 
 
21. What is the solubility product (Ksp) of BaSO4 in 

pure water? 
 [S = molar solubility]                               
 (A) 4 S3 (B) S2 

 (C) 27 S4 (D) 108 S5 

R
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22. What is the solubility product (Ksp) of calcium
phosphate in pure water?
[S = molar solubility]
(A) 108 S5 (B) 72 S3 

(C) 6 S5 (D) 121 S2

*23.  The solubility product of a sparingly soluble salt
AX is 5.2 × 1013. Its solubility in mol dm3 is 
_______. 
(A) 7.2 × 107 (B) 1.35 × 104 

(C) 7.2 × 108 (D) 13.5 × 108

24. Concentration of the Ag+ ions in a saturated
solution of Ag2C2O4 is 2.2  10–4 mol L–1.
Solubility product of Ag2C2O4 is _______.    
(A) 2.42  10–8 (B) 2.66  10–12 

(C) 4.25  10–11 (D) 5.3  10–12

25. Solubility of AgCl is least in _______.      
(A) 0.1 M BaCl2 (B) 0.1 M AlCl3

(C) 0.1 M NaCl (D) pure water

1. (D) 2. (A) 3. (C) 4. (C)
5. (C) 6. (B) 7. (B) 8. (B)
9. (D) 10. (C) 11. (B) 12. (D)
13. (C) 14. (A) 15. (D) 16. (C)
17. (A) 18. (B) 19. (A) 20. (B)
21. (B) 22. (A) 23. (A) 24. (D)
25. (B)

10. 10–8 M indicates a very dilute solution.
Thus, H+ of water cannot be ignored.
But dissociation of water is suppressed due to
common ion effect.

 [H+] ≠ 10–7 but less than 10–7. 
   

 Kw = (10–8 + )   
 2 +   10–8 – 10–14 = 0 

Solving above quadratic equation, we get 
 = 0.95  10–7 

 [H+] = 10–8 + 0.95  10–7 = 1.05  10–7 M 
 pH = 6.9788 

i.e., pH is less than 7.

11. c = 1 mM = 103 M
For a weak base,
[OH] = c  

[OH] = 10–3  20
100

 [OH] = 2  104 M 
 pOH = log10 [OH] =  log10 (2  10–4) 

pOH = 3.699 
pH + pOH = 14 

 pH = 14 – pOH = 14 – 3.699 
pH = 10.301 

15. (A) [H+] = [OH–]  Neutral solution (pH = 7)
(B) H+ = 6  10–3 mol, OH– = 4  10–3 mol

Excess H+ = 2  10–3 mol
Total volume = 0.06 + 0.04 = 0.1 L

 [H+] = 
32 10

0.1

  = 2  10–2 M

 pH = –log10 [H+] = –log10 (2  10–2)
= 1.7 

(C) H+ = 2  10–3 mol, OH– = 8  10–3 mol
Excess OH− = 4  10–3 mol

 pH > 7
(D) H+ = 0.015 mol, OH– = 0.005 mol

Excess H+ = 0.01 mol
Total volume = 0.075 + 0.025 = 0.1 L

 [H+] = 0.01
0.1

 = 0.1 M

 pH = –log10 [H+] = – log10 (0.1)
= –log10 (10–1) = 1.0 

1. Conjugate base for Bronsted acids H2O and HF
are _______.    [NEET (UG) 2019]
(A) H3O+ and F–, respectively
(B) OH– and F–, respectively
(C) H3O+ and H2F+, respectively
(D) OH– and H2F+, respectively

Hint: H2O     H O2¾¾¾      OH  +    H3O+     
    Conjugate  

  base 

HF H O2¾¾¾      F      +   H3O+

  Conjugate 
  base 

2. Which will make basic buffer?
[NEET (UG) 2019]  

(A) 100 mL of 0.1 M CH3COOH + 100 mL of
0.1 M NaOH

(B) 100 mL of 0.1 M HCl + 200 mL of  0.1
M NH4OH

(C) 100 mL of 0.1 M HCl + 100 mL of 0.1 M
NaOH

(D) 50 mL of 0.1 M NaOH + 25 mL of 0.1 M
CH3COOH

ANSWERS TO MULTIPLE CHOICE QUESTIONS 

HINTS TO MULTIPLE CHOICE QUESTIONS 

H2O        H+    +   OH– 
 (10–8 + )      

COMPETITIVE CORNER 
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Hint: Basic buffer contains weak base and its salt. In 
option (B), half of the weak base NH4OH reacts 
with HCl to form salt NH4Cl. Hence, the 
reaction mixture contains equal amout of weak 
base and its salt. 
HCI + NH4OH   NH4Cl + H2O 

3. pH of a saturated solution of Ca(OH)2 is 9. The
solubility product (Ksp) of Ca(OH)2 is _______.

  [NEET (UG) 2019]                         
(A) 0.25  10–10 (B) 0.125  10–15 

(C) 0.5  10–10 (D) 0.5  10–15

Hint: pH = 9 
pOH = 14  9 = 5 

 [OH] = 1  10 5M 

 Ca(OH)2(S)        
2+
aqCa +  aq2OH

  S  2S= 1  105M 

Since, 2S = 1  105, S = 0.5  105 M 
Now, 

 Ksp = [Ca2+][OH]2 = S   (2S)2 
= 0.5  105 (1  105)2 
= 0.5  1015 

4. Which of the following CANNOT act both as
Bronsted acid and as Bronsted base?

[NEET (Odisha) 2019]
 (A) 4HSO  (B) 3HCO

(C) NH3 (D) HCl
Hint: Bronsted acid  proton donor 
 Bronsted base  proton acceptor 

Among given options, only HCl cannot act as a 
Bronsted base. 

5. Find out the solubility of Ni(OH)2 in 0.1 M
NaOH. Given that the ionic product of Ni(OH)2

is 2 × 10–15.
[NEET (UG) P-I 2020]   

(A) 2 × 10–8 M (B) 1 × 10–13 M
(C) 1 × 108 M (D) 2 × 10–13 M

Hint: Ni(OH)2   Ni2+   +    2OH– 
         S             0.1 M 

Ksp = [Ni2+] [OH]2 

 = S  (0.1)2 

 S = 
15

2

2 10
0.1



 S = 2  10–13 M 

6. Which among the following salt solutions is
basic in nature?          [NEET (UG) P-II 2020]
(A) Sodium acetate
(B) Ammonium chloride
(C) Ammonium sulphate
(D)  Ammonium nitrate

Hint: Sodium acetate is a salt of strong base (sodium 
hydroxide) and weak acid (acetic acid). Hence, 
its salt solution is basic in nature. 

7. The solubility product for a salt of the type AB
is 4 × 10–8. What is the molarity of its saturated
solution?                       [NEET (UG) P-II 2020]
(A)  4 × 10–4 mol/L
(B) 2 × 10–4 mol/L
(C) 16 × 10–16 mol/L
(D)  2 × 10–16 mol/L

Hint: For salt of the type AB, 
 Ksp = (S)2 ⇒ S = spK

 S = 84 10  = 2 × 10–4 M 

Time: 1 Hour 30 Min TOPIC TEST Total Marks: 25 

SECTION A 

Q.1. Select and write the correct answer:     [04] 

i. Which of the following is a strong electrolyte?
(A) Fe(OH)3 (B) H2S (C) HF (D) AgCl

ii. pKa of a weak acid (HA) and pKb of a weak base (BOH) are 3.2 and 3.4 respectively.
The pH of their salt (AB) solution is _______.
(A) 7.2 (B) 6.9 (C) 7.0 (D) 1.0

iii. _______ is used as a buffer for preservation of jams and jellies.
(A) Sodium benzoate (B) Magnesium citrate
(C) Sodium chloride (D) Ammonium chloride
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Chapter 3: Ionic Equilibria

iv.   The solubility of Ag2CrO4 in water in moles/litre is S and its solubility product is Ksp. The following relation 
is CORRECT:                                 

 (A)  S = sp3
K
4

 (B)   Ksp = 3
S
4

 (C)  S = spK
2

 (D)  Ksp = S
2

 
 
Q.2. Answer the following:                               [03] 
 
i. Define Solubility product. 
 
ii. Write a reaction in which water acts as an acid.  
 
iii. Give two examples of salts derived from strong acid and weak base. 
 

SECTION B   
Attempt any Four:                                         [08]  
Q.3. What is an Arrhenius acid? Give two examples. 
 
Q.4. How are basic buffer solutions prepared? Give Henderson Hasselbalch equation to calculate pOH of basic 

buffer solution. 
 
Q.5. Classify the following species into Lewis acid and Lewis base. 
 F−, H+, BF3, NH3  
Q.6.  What is the relationship between molar solubility and solubility product for salts given below? 
 i.  AgI       ii.  PbCl2  
Q.7. A weak monobasic acid is 0.4% dissociated in 0.05 M solution. Calculate dissociation constant of the acid.   
 
Q.8.  Define electrolytes and nonelectrolytes. 
  

SECTION C 
 
Attempt any Two:                                         [06]  
Q.9. Explain buffer action with the help of sodium acetate-acetic acid buffer. 
 
Q.10. pH of a weak monobasic acid is 4.2 in its 0.02 M solution. Calculate its dissociation constant. 
 
Q.11.  Why an aqueous solution of NH4Cl is acidic while that of HCOOK basic? 
 

SECTION D 
 
Attempt any One:                                                            [04]       
Q.12. i. Define hydrolysis of salt. 
 ii. Calculate the pH of buffer solution containing 0.05 mol NaF per litre and 0.025 mol HF per litre.  
  [Given: Ka = 7.2 × 10–4 for HF] 
 
Q.13. i. Aqueous FeCl3 solution becomes turbid. Give reason.  
 ii. pH of a solution is 9.50. Calculate the concentration of H3O+ ion. 
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