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Disclaimer 
This reference book is based on the NEET-UG and JEE (Main) syllabus prescribed by National Testing Agency (NTA). We the publishers are making this reference book 
which constitutes as fair use of textual contents which are transformed by adding and elaborating, with a view to simplify the same to enable the students to understand, 
memorize  and reproduce the same in examinations.  
This work is purely inspired upon the course work as prescribed by the National Council of Educational Research and Training (NCERT). Every care has been taken in the 
publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or damages caused to any 
person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference book.   
© reserved with the Publisher for all the contents created by our Authors.  
No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of 
students.   

PREFACE

‘Absolute Chemistry Vol - 2.1’ is a complete guidebook, extremely handy for preparation of various 
competitive exams like NEET (UG), JEE (Main). This edition provides an unmatched comprehensive 
amalgamation of theory with MCQs. The chapters are aligned with the syllabus for NEET (UG) and JEE 
(MAIN) examinations and runs parallel to NCERT curriculum. The book provides the students with 
scientifically accurate context, several study techniques and skills required to excel in these examinations. 

The sections of Theory, Quick Review, Formulae, MCQs and Topic Test form the backbone of every 
chapter and ensure adequate revision. 
 
These MCQs are framed considering the importance given to every topic as per the NEET-UG & JEE 
(Main) exam. They are a healthy mix of theoretical, numerical, reactions and graphical based questions.  

The level of difficulty of these questions is at par with that of various competitive examinations held across 
India. Questions from various examinations such as NEET (UG), JEE (Main), MHT CET, KCET, WB JEE, 
AP EAMCET (Med. and Engg.), TS EAMCET (Med. and Engg.), GUJ CET are exclusively covered. To 
keep students updated, questions from most recent examinations of NEET (UG) 2020 and JEE (Main) 2020 
are covered exclusively. 
 
NEET (UG) 2021 and JEE (Main) 2021 24th FEBRUARY (Shift – I) Question Papers and Answer Keys 
have been provided to offer students glimpse of the complexity of questions asked in entrance examination. 
The paper has been split unit-wise to let the students know which of the units were more relevant in the 
latest examination. 
 
All the questions included in a chapter have been specially created and compiled to enable students solve 
complex problems which require strenuous effort with promptness.  
 
All the features of this book pave the path of a student to excel in examination. The features are designed 
keeping the following elements in mind: Time management, easy memorization or revision and non-
conventional yet simple methods for MCQ solving.
  
We hope the book benefits the learner as we have envisioned. 

A book affects eternity; one can never tell where its influence stops. 

- Publisher
 

Edition: Sixth

 The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve 

 nearly missed something or want to applaud us for our triumphs, we’d love to hear from you. 

 Please write to us on: mail@targetpublications.org 
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KEY FEATURES 

Smart tip - 1

Connection

Solved Examples

Knowledge Badhao! 

Smart Code

Remember This

Caution !

Clock Symbol

Thinking Hatke

Gyan Guru

Strategy 

‘Strategy’ illustrates a general step-
by-step approach towards solving a 
problem. 

Strategy

Smart 
tip 

‘Smart tips’ comprise important 
theoretical or formula based short 
tricks considering their usage in 
solving MCQ. 

‘Caution’ apprises students about 
mistakes which are made while 
solving an MCQs. 

Caution

Smart 
Code 

‘Smart Code’ showcases simple and 
smart mnemonic created for selected 
concepts. 

QR code

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

to boost understanding of a
concept or activity

ii. Hints to Topic Test of each
chapter, NEET (UG) and JEE
(Main) 2021 papers.

Q.R. 
Codes

Solved 
Examples 

‘Solved Examples’ are provided 
consistently throughout the book to 
help you hone your problem-solving 
skills. 

‘Clock Symbol’ instructs students that 
given MCQ can be solved apace by 
applying either smart tips, smart codes 
or thinking hatke. 

Clock 
Symbol

Connection
‘Connection’ enables students to 
interlink concepts covered in different 
chapters. 

‘Thinking Hatke’ reveals quick 
witted approach to crack the specific 
question. 

Thinking 
Hatke 

Remember
This 

‘Remember This’ includes key 
points, important reactivity orders, 
exceptions, point of difference, 
misconceptions, etc. 

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

Gyan
Guru 

Knowledge 
Badhao 

‘Knowledge Badhao’ includes 
addition information relevant to 
concept. 
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  Why Absolute Series?  

 Gradually, every year the nature of competitive entrance exams is inching towards conceptual 
understanding of topics. Moreover, it is time to bid adieu to the stereotypical approach of solving a 
problem using a single conventional method.   
 To be able to successfully crack the NEET/JEE (Main) examinations, it is imperative to 
develop skills such as data interpretation, appropriate time management, knowing various methods 
to solve a problem, etc. With Absolute Series, we are sure, you’d develop all the aforementioned 
skills and take a more holistic approach towards problem solving. The way you’d tackle advanced 
level MCQs with the help of Hints, Solved examples, Smart tips, Smart codes and Thinking Hatke 
would give you the necessary practice that would be a game changer in your preparation for the 
competitive entrance examinations. 

 
 What is the intention behind the launch of Absolute Series?  
 The sole objective behind the introduction of Absolute Series is to cater to needs of students across a 

varied background and effectively assist them to successfully crack the NEET/JEE (Main) 
examinations. With a healthy mix of MCQs, we intend to develop a student’s MCQ solving skills 
within a stipulated time period. 

 
 What do I gain out of Absolute Series? 
 After using Absolute Series, students would be able to: 
 a. assimilate the given data and apply relevant concepts with utmost ease. 
 b.  tackle MCQs of different pattern such as match the columns, diagram based questions, 

multiple concepts and assertion-reason efficiently.  
 c.  garner the much needed confidence to appear for competitive exams. 
 d. easy and time saving methods to tackle tricky questions will help ensure that time consuming 

questions do not occupy more time than you can allot per question. 
 
 How to derive the best advantage of the book? 
 To get the maximum benefit of the book, we recommend : 
 a. Go through the detailed theory and Examples solved alongwith at the beginning of a chapter 

for concept clarity. Commit Smart Tips into memory and pay attention to Caution, Remember 
This.   

 b. Read through the Quick review section to summarize the key points in chapter. 
 c. Know all the Formulae compiled at the end of theory by heart. 
 d. Using subtopic wise segregation as a leverage, complete MCQs in each subtopic at your own 

pace. Questions from exams such as JEE (Main), NEET-UG are tagged and placed along the 
flow of subtopic. Mark these questions specially to gauge the trends of questions in various 
exams.  

 e. Be extra receptive to Thinking Hatke, Alternate Method and application of Smart Tips. 
Assimilate them into your thinking.    

Best of luck to all the aspirants! 

Frequently Asked Questions 

Sample Content
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1 Solid State 1 

2 Solutions 57 
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4.0  Introduction 
 

 
 
  

i. The word ‘kinetics’ stems from the Greek word ‘kinesis’ which means movement.  
ii. The feasibility of a chemical reaction can be predicted by thermodynamics i.e., if G < 0  at constant 

temperature and pressure, then the reaction is feasible. The extent of reaction is predicted from chemical 
equilibrium i.e., if K > 1 , the forward reaction is favoured. The speed of chemical reaction is determined by 
chemical kinetics.  

 E.g. According to thermodynamics, diamond should convert to graphite. However, this is not favoured 
kinetically. 

iii. Chemical kinetics is a subject of 
 a. biological importance: as it involves enzyme catalysis. 
 b. environmental importance: as it helps in knowing the relative rates of formation and depletion of ozone 

layer (which protects the earth from sun’s UV radiations) 
 c. economic importance: as acquiring faster reaction rates of the chemical processes is profitable in the 

chemical industry.  
4.1  Rate of chemical reactions 
  
  
   
 Rate of reaction = Decreasein theconcentration of a reactant

Timeinterval
= Increasein theconcentrationof a product

Timeinterval
 

 The unit of rate of reaction is (concentration) (time)1. 
 For aqueous/liquid phase reactions: mol L1 s1 or M s1, where M is molarity of substance. 
 For gas phase reactions: atm s1, where concentration of gases is expressed in terms of their partial pressures 

with unit ‘atm’.  
 
 Rate of a chemical reaction: 
 Average rate: 
  
 
   
    
 Mathematically, average rate (rav) =

Changeinconcentrationof aspecies
Changein time

= C
t




 

4 Chemical Kinetics 

Chemical kinetics is the branch of science that deals with the study of rates of chemical reactions, factors
affecting these rates and the mechanism by which the reactions occur. 

Rate of a chemical reaction is defined as the change in concentration of reactant or product per unit time.

Average rate of a chemical reaction is defined as the change in concentration of a reactant or product
divided by the time interval over which the change occurs. 

4.0 Introduction 
4.1 Rate of chemical reactions 
4.2 Factors influencing rates of chemical 

reactions 
4.3 Dependence of rate on reactant 

concentrations: Rate law and rate constant 
4.4 Order of a reaction 

4.5 Units of rate constant 
4.6 Molecularity of elementary reactions 
4.7 Integrated rate equation and half life 
4.8 Arrhenius equation (Temperature 

dependence of reaction rates) 
4.9 Collision theory of chemical reactions 
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E.g. The decomposition of nitrogen pentoxide is a gas phase
reaction. 

  

In this reaction, all the reactants and products are in gas 
phase. The rate of the reaction is directly proportional 
to the partial pressure of N2O5. Hence, the rate of 
decomposition of N2O5 increases with increase in the 
partial pressure of N2O5. This is illustrated by the plot 
of the rate of the reaction with partial pressure of N2O5. 

 Temperature of the system:
i. In general, rate of a reaction increases upon increasing the temperature of the reaction system and decreases

on decreasing the temperature.
ii. Usually, reaction rate doubles for every 10 °C rise in temperature.
iii. Further, the dependence of reaction rate on temperature is given by the Arrhenius equation. 

 Presence of a catalyst: Catalyst is a substance which increases the rate of a chemical reaction without
getting consumed during the course of reaction. Thus, a catalyst can be recovered at the end of a reaction.

E.g. Pt acts a catalyst in the Haber’s process for production of ammonia from nitrogen and hydrogen. It helps in
increasing the rate of reaction but can be recovered at the end of the process. 

Note: Some other factors that affect the rate of a chemical reaction are nature of reactants and surface area of 
reacting species. 

4.3 Dependence of rate on reactant concentrations: Rate law and 
rate constant 

 Rate law:

i. At a given temperature, the dependence of rate of reaction on concentration of reactants is given by the rate
law.

ii. Consider the reaction, aA + bB + cC  Products
The rate of the reaction is proportional to the molar concentrations of the reactants raised to simple powers.
Rate  [A]x [B]y [C]z

Rate law for the above reaction may be written as:
Rate = k[A]x [B]y [C]z  ….(1)
where, exponents x, y and z (known as order of reaction) are determined experimentally, and k is the
proportionality constant, known as rate constant.
The differential form of this rate law is:

d[R]
dt

 = k[A]x[B]y[C]z ….(2)

  2N2O5(g)     4NO2(g)   +     O2(g) 
  Nitrogen  Nitrogen   Oxygen
  pentoxide   dioxide 

 Variation of the rate of the reaction 
with partial pressure of N2O5 

Partial pressure 
of N2O5 

Rate 

Crying while chopping onions? 
GG - Gyan Guru

Putting the onion in the fridge before cutting it lowers its 
temperature, slowing the rate of the reaction that produces 
the chemical that induces the tears. In fact, the reason we 
keep food in the refrigerator is to slow the rate of the spoilage 
of food. 

Rate law is the mathematical equation which denotes the rate of a reaction in terms of molar
concentrations of reactants with each term raised to some power which may or may not be same as the
stoichiometric coefficient of the reacting species in a balanced chemical equation.Sample Content
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iii. From equation (16), it is evident that half-life period of a first order reaction is dependent only on the rate
constant and is independent of the initial concentration of the reactants.

Note: The adjacent graph between [A]t and time, t indicates how 
the half-life of a first order reaction remains constant.  
Half-life is independent of the initial concentration of 
reactant and each successive half-life in which the reactant 
concentration decreases to its half value is the same.  
t1/2, 2 t1/2, 3 t1/2, 4 t1/2 and 5 t1/2 represents the total time 

required to reach the concentration values 0[A]
2

, 0[A]
4

, 

0[A]
8

, 0[A]
16

 and 0[A]
32

, respectively. 

OA = first half life 
AB = second half life
BC = third half life 
OA = AB = BC 

Plot depicting constant nature of 
half-life of a first order reaction 

[A]0

[A]0 /2

[A]0 /4

[A]0 /8
[A]0 /16

[A]0 

t1/2 2t1/2 3t1/2 4t1/2 5t1/2
time 

t1/2

t1/2

t1/2

t1/2
t1/2A B C

[A]t

0

Y 

XA first order reaction cannot be completed
because [A]t would become zero at infinite time. 

REMEMBER  THIS

For a first order reaction, amount of reactant remaining after n half-lives, [A]t = 0
n

[A]
2

Smart tip - 3

Lead-210 has a half-life of 22.3 years. The time required to reduce a sample of lead-210 to 12.5% of its 
initial amount is _______ years. 
(A) 7.43 (B) 44.6 (C) 66.9 (D) 89.2
Solution:

Order of reaction = 1 
 Using Smart tip - 2,

Time required to reduce reactant concentration to 12.5% = 3 × t1/2  
⸫ Time required = 3 × 22.3 = 66.9 years 
Ans: (C) 

EXAMPLE – 4.6 

100% 1 2t  50% 1 2t  25% 1 2t  12.5% 1 2t  6.25%  …. 
[A]t [A]t [A]t [A]t [A]t
⸫ Time required to reduce reactant concentration to 50% = 1 2t   
⸫ Time required to reduce reactant concentration to 25% = 2  1 2t  
⸫ Time required to reduce reactant concentration to 12.5% = 3  1 2t

⸫ Time required to reduce reactant concentration to 6.25% = 4  1 2t

Time required for 75% completion = 2  1 2t  
Time required for 87.5% completion = 3  1 2t  
Time required for 93.75% completion = 4  1 2t  

Smart tip - 2
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f. The probability or steric factor, P, is introduced in equation (1) to account for the fact that for an
effective collision the molecules must be properly oriented.

 Rate = PZAB
E / RTae  ….(2) 

As the rate of reaction is directly related to rate constant (k), equation (2) can be written as: 
k = Ea / RT

ABPZ e

g. Drawback: This theory considers atoms or reacting species as hard spheres and does not take into
account their structural aspects.

 Rate of reaction:

A

A A 

A

A 
A 

A 
A 

A 

B

B 

B

B
B 

B

Reactants 
Improper orientation of molecules

Collision Reactants 

+ + 
Ineffective 
collision No reaction 

 Rate of reaction

Average rate of reaction

r = – R
t




Instantaneous rate of reaction

r = – dR
dt

Quick Review 

Consider the following potential-energy curves for two different reactions: 

i. Which reaction has a higher activation energy for the forward reaction?
ii. If both reactions were run at the same temperature and have the same orientation requirements to

react, which one would have the larger rate constant?
iii. Are these reactions exothermic or endothermic?
Solution:
i. Second reaction has higher activation energy for the forward reaction.
ii. Smaller is the value of Ea, larger will be the value of k. Hence, first reaction would have larger rate

constant as it has lower activation energy.
iii. Both the reactions are exothermic.

EXAMPLE – 4.10

E + F
G + H 

Progress of reaction  
E + F  G + H 

Progress of reaction 
A + B  C + D 

A + B
C + D 

En
er

gy
 p

er
 m

ol
  



En
er

gy
 p

er
 m

ol
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 Types of reaction: 
 
 
 
 
                 
 
 Zero and first order reactions:      

 Zero order reaction First order reaction 
Rate of reaction Rate of the reaction is proportional to zero 

power of the concentration of reactants. 
Rate of the reaction is proportional to the first 
power of the concentration of the reactant. 

Half-life period Half-life is directly proportional to the 
initial reactant concentration.

 Half-life is independent of initial reactant 
concentration.

 

Examples Decomposition of gaseous NH3 on a hot 
platinum surface, 
Thermal decomposition of HI on gold 
surface. 

Hydrogenation of ethene, 
Decomposition of N2O5,  
Decomposition of N2O,  
All natural and artificial radioactive decay of 
unstable nuclei. 

  
 Graphical representations of zero order reactions:     
  

Plot of [A]t versus time Plot of rate versus [A]t 
 
 
 
 
 
 
 

 

  
 Graphical representations of first order reactions:     
  

Plot of [A]t versus 
time Plot of rate versus [A]t 

Plot of log10[A]t versus 
time 

Plot of log10
0

t

[A]
[A]

 versus time 

 
 
 
 
 
 

 
 
 
 
 
 
 

  

        
1. Average rate of reaction: 

 Average rate (rav) = Changeinconcentration of aspecies
Changein time

=  [R]
t




 = [P]
t




 

 where, [R] = Concentration of reactants, [P] = concentration of products and t = time 

Type of reactions

Elementary reaction
Occurs in single step 
eg. NH4NO3  N2 + 2H2O
         (unimolecular reaction) 

Complex reaction 
Occurs in multiple elementary steps 
eg. H2O2 + I–  H2O + IO– 
      H2O2 + IO–  H2O + I– + O2  
 
     2H2O2 I

Alkaline medium



  2H2O + O2 

[A]t 

Ra
te

  

Time

[A
] t 

Slope = − k 

Time

log10 0

t

[A]
[A]

[A]t 

Ra
te

  

Slope = k Slope = k
2.303  

Time

[A
] t 

Slope = k
2.303  

Time

lo
g 1

0 [
A

] t 

Formulae 
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2. Instantaneous rate of reaction: Instantaneous rate (rinst) = d[R] d[P]  
dt dt

 

3. Rate law of reaction:
Rate = k[A]x [B]y [C]z

where x, y and z are experimentally determined exponents of the concentration terms on which the rate of
reaction depends.
k is the proportionality constant known as rate constant or specific reaction rate.
[A], [B] and [C] are the concentrations of the reactants A, B and C, respectively.

4. Rate law, units of k, integrated rate law and t1/2 for zero, first and second order reactions: 
Order Rate law 

(general) 
Units of ‘k’ 

(SI) 
Units of ‘k’ for gaseous 

reactions (SI) Integrated rate law t1/2 

0 Rate = k mol L1 s1 atm s1 k = 0 t[A] [A]
t
 0[A]

2k

1 Rate = k [A]1 s1 s1 k = 
2.303

t
log10  

 
0

t

A
A

0.693
k

2 Rate = k [A]2 mol1 L s1 atm1 s1 k = 
t 0

1 1 1
t [A] [A]
 

 
  0

1
k[A]

5. Arrhenius equation:

i. k = A E / RTae    OR log10 k = log10 A  aE
2.303RT

where, k = Rate constant
A = Frequency factor or pre-exponential factor or Arrhenius factor
Ea = Activation energy
R = Ideal gas constant = 8.314 J K1 mol1

ii. For two different temperatures T1 and T2,

log10 2 a

1 1 2

k E 1 1
k 2.303R T T

 
  

 
OR  ln 2 a

1 1 2

k E 1 1
k R T T

 
  

 
 

 where, k1 and k2 are rate constants at temperatures T1 and T2, respectively. 

4.0  Introduction 

1. Chemical kinetics is concerned with _______.
(A) physical changes of reactants and the

products
(B) enthalpy changes
(C) rate of a reaction  
(D) position of equilibrium

2. Which of the following helps to predict the
feasibility of the reaction?
(A) Thermodynamics
(B) Chemical kinetics
(C) Chemical equilibrium
(D) All of these

3. Which of the following indicates that the
diamond should convert to graphite?
(A) Thermodynamics
(B) Chemical kinetics

(C) Chemical equilibrium
(D) All of these

4.1  Rate of chemical reactions 

1. Unit of rate of reaction is _______.
(A) mol L1

(B) mol L1 s1

(C) L mol1 s1

(D) mol L1 s

2. For the reaction H2(g) + I2(g)  2HI(g), the
average rate of reaction is expressed as
_______.

(A) 2 2[I ] [H ] [HI]
t t 2 t

  
   

  

(B) 2 2[I ] [H ] [HI]
t t 2 t

  
 

  

(C) 2 2[H ] [I ] [HI]
t 2 t t

  
  

  

(D) 2 2[I ] [H ] [HI]
t 2 t t

  
   

  

 Multiple Choice Questions 
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11. The kinetic study of a reaction like vA  P at
300 K provides the following curve, where
concentration is taken in mol dm3 and time in
min.

Identify the CORRECT order (n) and rate 
constant (k).             [WB JEE 2019] 
(A) n = 0, k = 4.0 mol dm3 min1 

(B) n = 1
2

, k = 2.0 mol1/2 dm3/2 min1

(C) n = 1, k = 8.0 min1

(D) n = 2, k = 16.0 dm3 mol1 min1

12. The decomposition of phosphine (PH3) on
tungsten at low pressure is a first order reaction.
It is because the _______.

[NEET P-II 2016] 
(A) rate of decomposition is very slow
(B) rate is proportional to the surface

coverage
(C) rate is inversely proportional to the

surface coverage
(D) rate is independent of the surface

coverage

13. N2O5 decomposes to NO2 and O2 and follows
first order kinetics. After 50 minutes, the
pressure inside the vessel increases from
50 mmHg to 87.5 mmHg. The pressure of the
gaseous mixture after 100 minutes at constant
temperature will be _______.
(A) 175.0 mmHg (B) 116.25 mmHg
(C) 136.25 mmHg (D) 106.25 mmHg

14. The following results were obtained during
kinetic studies of the reaction;
2A + B  Products

Experiment 
[A] 

(in mol 
L–1) 

[B] 
(in mol 

L–1) 

Initial rate of 
reaction (in 

mol L–1 min–1) 
I 0.10 0.20 6.93  10–3 
II 0.10 0.25 6.93  10–3 
III 0.20 0.30 1.386  10–2 

The time (in minutes) required to consume half 
of A is _______.            [JEE (Main) Jan 2019] 
(A)  100 (B)  1
(C)  5 (D)  10

15. Which of the following represents time taken to
complete 3/4th of zero order reaction?

(A)  0
3/4

3 A
t

4k
 (B)  0

3/4

4 A
t

3k


(C)  0
3/4

A
t

4k
 (D)  0

3/4

3 A
t

k


16. Which of the following statements is
INCORRECT?
(A) If the rate vs  t

A  graph is straight line
with slope = 0, then the reaction is zero
order.

(B) If the rate vs  t
A  graph is straight line

with positive slope, then the reaction is
first order.

(C) If the  t
log A  vs time graph is straight

line with negative slope, then the reaction
is first order.

(D) If the  t
A  vs time graph is straight line

with positive slope, then the reaction is
zero order.

17. Which of the following statements is
CORRECT for a complex reaction?
(A) Order of overall reaction is same as

molecularity of the slowest step.
(B) Order of overall reaction is less than the

molecularity of the slowest step.
(C) Order of overall reaction is greater than

molecularity of the slowest step.
(D) Molecularity of the slowest step is always

zero.

 

1. If the rate of the reaction is equal to the rate
constant, the order of the reaction is _______.

[Ans: 0] 

2. At 300 K, if the rate constant of zero order
reaction is 2.5  10–3 M s–1, the time required
for the initial concentration of the reactant to fall
from 0.10 M to 0.075 M at the same
temperature in seconds is _______.

[Ans: 10] 

3. During the nuclear explosion, one of the
products is 90Sr with half-life of 6.93 years. If
1 g of 90Sr was absorbed in the bones of a
newly born baby in place of Ca, how much time
in years is required to reduce it by 90% if it is
not lost metabolically _______.

[JEE (Main) 2020] 
[Ans: 23.03] 

0r

[A]0 

r0: Initial rate 
[A]0: Initial concentration of A

Slope = 4.0 

Numerical Value Type Questions1 2 3 
4 5 
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4. If the first order rate constants for the 
decomposition of ethyl iodide at 600 K and 
700 K are 2.0 × 105 s1 and 2.0 × 104 s1 
respectively, then the activation energy for this 
reaction in kJ mol1 is _______.     

[Ans: 80.42]  
5. The rate of a first order reaction is  

1.5  102 mol L1 min1 at 0.5 mol L1 
concentration of the reactant. The half-life of the 
reaction is _______ min.    

[Ans: 23.1]  
 

6. At T(K), if the rate constant for a first order 
reaction is 4.606  103 s1, the time required to 
reduce the initial concentration of the reactant to 
1

10
in seconds is _______. 

[Ans: 500] 
 
7. For the reaction A  B, the rate increases by a 

factor of 2.25 when the concentration of A is 
increased by 1.5. What is the order of the 
reaction?       

[Ans: 2] 
 

      
4.0 : 1. (C) 2. (A) 3. (A)               

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

4.2 : 1. (D) 2. (B) 3. (C) 4. (A) 5. (C)           

4.3 : 1. (D) 2. (C) 3. (A) 4. (A) 5. (A) 6. (B) 7. (D)       

4.4 : 1. (B) 2. (A) 3. (C) 4. (C) 5. (C) 6. (B) 7. (C) 8. (D) 9. (C) 10. (D) 
 11. (B) 12. (C) 13. (A) 14. (B) 15. (B) 16. (D) 17. (B) 18. (A) 19. (B) 20. (B) 
 21. (A) 22. (C) 23. (C) 24. (B) 25. (C) 26. (C) 27. (C) 28. (B) 29. (D) 30. (C)  
 31. (B) 32. (A)                 

4.5 : 1. (D) 2. (A) 3. (D) 4. (C) 5. (C) 6. (D)  7. (C)  8. (B)  9. (D)  10. (C) 
 11. (C)                    

4.6 : 1. (B)  2. (B)  3. (C)  4. (A) 5. (B) 6. (A)  7. (C) 8. (D) 9.  (B) 10.  (A) 
 11. (C)  12. (B) 13. (C) 14. (A) 15. (D) 16. (B) 17. (A)  18. (D)     

4.7 : 1. (A)  2. (B)  3. (A)  4. (B) 5. (B)  6. (B)  7. (B)  8. (A) 9. (B) 10. (D) 
 11. (B) 12. (C) 13. (B) 14. (A) 15. (A)  16. (A) 17. (C)  18. (A)  19. (B) 20. (B) 
 21. (B) 22. (B) 23. (C) 24. (A) 25. (C) 26. (D) 27. (B) 28. (C) 29. (A) 30. (B) 
 31. (B) 32. (B)  33. (B) 34. (A)  35. (C) 36. (D) 37. (B) 38. (D) 39.  (C) 40. (D) 
 41. (C) 42. (C) 43. (C) 44. (A) 45. (C) 46. (D) 47. (A) 48. (B) 49. (D) 50. (D) 
 51. (A) 52. (A) 53. (B) 54. (C) 55. (C) 56. (B)  57. (C) 58. (D) 59. (D)  60. (D) 
 61. (C) 62. (B) 63. (A) 64. (D) 65. (C) 66. (C) 67. (C) 68. (A) 69. (B) 70. (B) 
 71. (B) 72. (B)                 

4.8 : 1. (C)  2. (A) 3. (C) 4. (B) 5. (A) 6. (A) 7. (A) 8. (D) 9. (C) 10. (D) 
 11. (C) 12. (A) 13. (B) 14. (D) 15. (D) 16. (A) 17. (B) 18. (A) 19. (C) 20. (C) 
 21. (D) 22. (D) 23. (C) 24. (C) 25. (B) 26. (C) 27. (B) 28. (C) 29. (A) 30. (A) 
 31. (D) 32. (B) 33. (A) 34. (C)  35. (B) 36. (C) 37. (B) 38. (C) 39. (D) 40. (B) 
 41. (B) 42. (D) 43. (A) 44. (D)             

4.9 : 1. (C) 2. (C) 3. (C) 4. (B) 5. (C) 6. (C) 7. (B)       

Misc.: 1. (B) 2. (C) 3. (C) 4. (A) 5. (A) 6. (C) 7. (D)  8. (A) 9. (B) 10. (C) 
 11. (D) 12. (B) 13. (D) 14. (D) 15. (A) 16. (D) 17. (A)       

Answers to MCQs
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4.1  Rate of chemical reactions 

1. Rate of reaction = change in  concentration
time

= 
1mol L

s

 
 
 

   = mol L1 s1 or M s1 
2. The average rate of reaction is equal to the

average rate of disappearance of a reactant or
the average rate of appearance of a product
divided by their respective stoichiometric
coefficients in the balanced chemical equation.

3. For the reaction,
 5Br(aq)+ 3 (aq)BrO +6H+

(aq)  3Br2(aq) + 3H2O(l)   

Average rate of reaction = 1
5


Br

t

  


 = 3BrO
t

   


= 
H1

6 t

   


=  2Br1
3 t



=  2H O1
3 t




 
Br1

5 t

   


= 
H1

6 t

   


 
Br

t

  


= 
H5

6 t

   


5. For the reaction 2H2O2  2H2O + O2,

Rate of reaction =  2 2d H O1
2 dt

 =  2d H O1
2 dt

=  2d O
dt

6. N2(g) + 3H2(g)    2NH3(g)

 Rate = 
     2 2 3d N d H d NH1 1
dt 3 dt 2 dt

   

 
   2 3d N d NH1=
dt 2 dt



7. For the given reaction,
3A  2B

Rate = 1 d[A]
3 dt

 = 1 d[B]
2 dt

 d[B]
dt

= 2 d[A]
3 dt



8. The rate of the reaction is

+ 1 d[C]
2 dt

= 1 d[D]
3 dt

 = 1 d[A]
4 dt

 = d[B]
dt



Terms d[D]
dt

and d[B]
dt

have negative sign. This 

indicates that D and B are reactants. Terms 
d[C]
dt

and d[A]
dt

 have positive sign. This 

indicates that C and A are products. Therefore, 
the reaction is B + D  A + C 

The fraction 1
2

in front of d[C]
dt

indicates that 

the coefficient of C in the equation is 2. 
Similarly, the coefficients of D, A and B are 3, 4 
and 1, respectively. Hence, the reaction is 
B + 3D  4A + 2C. 

9. The given reaction is 2A + B  C + D.

Rate of the reaction = 
d A1

2 dt
    = 

d B
dt
     

= d[C]
dt

= d[D]
dt

 Half the rate of disappearance of A 
= rate of disappearance of B 
= rate of appearance of C  
= rate of appearance of D 

10. Given reaction 1 A 2B
2



Hence, rate of reaction =    d A d B12
dt 2 dt

 

⸫    d A d B1
dt 4 dt

 

11. Change in concentration of a reactant,
[R] = 0.1 M  0.2 M = – 0.1 M
Change in time (t) = 10 minutes

Average rate of reaction =  [R]
t




= ( 0.1 M)
10 min


  = 0.01 M min1 

12. Increase in concentration of B
= 5  103 mol L1, Time = 10 s
Rate of appearance of B

= Increase in concentration of B
Time taken

= [B]
t




= 
3 15 10 mol L

10 s

 

 = 5  104 mol L1 s1  

Hints to MCQs 

Always make sure to express the rates with the
correct sign: Negative for the reactants and
positive for the products.

 

!
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2. Order of the reaction is zero.
Rate constant (k) = 2.5  10–3 M s–1 

[A]0 = 0.10 M and [A]t = 0.075 M
Integrated rate law for zero order reaction is,

k = 0 t[A] [A]
t


t = 0 t[A] [A]
k
  = 3

0.10 0.075
2.5 10




= 10 s 

3. Half-life  1/ 2t  = 6.93 years 
Percentage completion of reaction = 90% 

 Using Smart tip - 1, 
Time required for 90% completion 

= 2.303
k

= 1/ 2
2.303 t
0.693

 = 2.303 6.93
0.693

  = 23.03 years 

4. log10 2

1

k
k

 = aE
2.303R 1 2

1 1
T T
 

 
 

 Substituting values in the above expression, 

log10
4

5

2.0 10
2.0 10








= a
1 1

E
2.303 8.314J K mol 

1 1
600K 700K
 

 
 

log10 10 = a
1 1

E
2.303 8.314J K mol 

100
600 700
 
  

Ea = 2.303  8.314  600 
100

 700  

     = 80417 J = 80.42 kJ 

5. For first order reaction, rate = k[A]
 1.5  102 mol L1 min1 = k  0.5 mol L1

 k = 3  102 min1 
 The expression for half-life period (t1/2) is     t1/2 

= 0.693
k

= 2 1

0.693
3 10 min 

 = 23.1 min 

6. Order of the reaction = 1
Rate constant (k) = 4.606  103 s1

[A]0 = 100, [A]t = 100  1
10

 = 10

Integrated rate law for the first order reaction is:

 k = 0
10

t

2.303 [A]log
t [A]

 t = 2.303
k

log10
0

t

A]
[A]


 = 3

2.303
4.606 10

log10
100
10

 
 
 

 = 500  log10(10) = 500 seconds 

7. The rate law is rate = k[A]x ….(i) 
When concentration of A is increased by 1.5, 
the rate increases by a factor of 2.25 

 2.25 rate = k[1.5 A]x  ….(ii) 
Divide (ii) by (i) 

 2.25rate
rate

 = 
x

x

k[1.5A]
k[A]

2.25 = (1.5)x 
 (1.5)2 = (1.5)x 
 x = 2 

1. The rate constant (k) for the reaction
2X + Y  Products,
was found to be 3.58 × 104 L mol1 s1 after
15 seconds, 3.6 × 104 L mol1 s1 after 30 seconds
and 3.56 × 104 L mol1 s1 after 50 seconds.
Hence, the order of the reaction is _______.
(A) two (B) three
(C) zero (D) one

2. The variation of concentration of products with
respect to time for a reaction A + B  C + D is
given by which of the following graph?

(A) P

(B) Q

(C) R

(D) S

3. The following kinetic data is true for a reaction
between A and B:

Concentration 
of A (M) 

Concentration  
of B (M) 

Rate of 
reaction (M 

min1) 
0.50 0.02 1.15 × 104 
0.50 0.04 2.30 × 104 
0.01 1.00 2.30 × 106 
0.02 1.00 0.92 × 105 

Value of the rate constant (k) for the above 
reaction is equal to ________.  
(A) 1.15 × 104 M2 min1 

(B) 2.30 × 104 M2 min1

(C) 2.30 × 102 M2 min1

(D) 1.15 × 102 M2 min1
Q 

S

R 
P 

time 

conc

1 
2 

3 
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