
Case Study Based Questions 

Case Study 1 
The instantaneous rate can be measured by determination of slope of the tangent at 
point 't' in concentration vs time plot. This makes it difficult to determine the rate law 
and hence the order of the reaction. In order to avoid this difficulty, we can integrate the 
differential rate equation to give a relation between directly measured experimental 
data, i.e., concentrations at different times and rate constant. 

The integrated rate equation are different for the reactions of different reaction orders. 
We shall determine these equations only for zero and first order chemical reactions. Zero 
order reaction means that the rate of the reaction is proportional to zero power of the 
concentration of reactants. Consider the reaction, 
RP → Rate = d[R]/dt = k[R]0 
First order reaction means that, the rate of the reaction is proportional to the first power 
of the concentration of reactants, R. For the reaction, 

 

rate equation is k = (1/t) In [R]/[R] where, [R] is final concentration and [R], is initial 
concentration of reactant, respectively. 
Read the given passage carefully and give the answer of the following questions: 

Q1. For a hypothetical reaction, 
R→ products; rate = -k[R]. The negative sign used in the rate expression indicates: 
a. decrease in the concentration of reactants with time 
b. decrease in the rate with time 
c. reaction is reversible 
d. None of the above 

Q 2. For a reaction, P+Q→ R+S The curve which depicts the variation of the 
concentration of products is: 
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a. P 
b. Q 
c. R 
d. S 
Q3. For the reaction, 
Hg() + Cl2(g) → HgCl₂(s) 
The rate of reaction is given as: 

 

Q4. Contact process is used in the formation of sulphur trioxide, W 
2502(g) + O2(g) = 2503(g) 
The rate of reaction can be expressed as 

 

Then rate of disappearance of [SO₂] will be: 
a. 50.0 x 10-5 mol L-1 s-1 
b. 3.75 x 10-4 mol L-1s-1 
c. 2.5 x 10-4 mol L-1s-1 
d. 4.12 x 10-4 mol L-1 s-1 

 

 



Answers 

1. (a) decrease in the concentration of reactants with time 
2. (a) P 
3. (d) All of these 
4. (a) 50.0 x 10-5 mol L-1 s-1 

Case Study 2 
The rate law for a chemical reaction relates the reaction rate with the concentrations or 
partial pressures of the reactants. For a general reaction aA+ bB C with no intermediate 
steps in its reaction mechanism, meaning that it is an elementary reaction, the rate law is 
given by r =k[A] [B], where [A] and [B] express the concentrations of A and B in moles 
per litre. Exponents x and y vary for each reaction and are determined experimentally. 
The value of k varies with conditions that affect reaction rate, such as temperature, 
pressure, surface area, etc. The sum of these exponents is known as overall reaction 
order. A zero order reaction has a constant rate that is independent of the concentration 
of the reactants. A first order reaction depends on the concentration of only one 
reactant. A reaction is said to be second order when the overall order is two. Once we 
have determined the order of the reaction, we can go back and plug in one set of our 
initial values and solve for k. (CBSE 2022 Term-2) 

Read the given passage carefully and give the answer of the following questions: 

Q1. Calculate the overall order of a reaction which has the following rate expression: 
Rate = k [A]¹/2[B]3/2 

Q2. What is the effect of temperature on rate of reaction? 

Q3. A first order reaction takes 77.78 minutes for 50% completion. Calculate the time 
required for 30% completion of this reaction (log 10 = 1, log 7 = 0.8450). 

OR 

A first order reaction has a rate constant 1×10-3 per sec. How long will 5g of this reactant 
take to reduce to 3 g? (log 3=0.4771; log 5 = 0.6990) 

 

 



Answers 

1.  

2. The rate of reaction increases on increasing the temperature. 

3. For first order reaction, 

 

Case Study 3 
The rate of reaction is concerned with decrease in concentration of reactants or increase 
in the concentration of products per unit time. It can be expressed as instantaneous rate 
at a particular instant of time and average rate over a large interval of time. 



Mathematical representation of rate of reaction is given by rate law. Rate constant and 
order of a reaction can be determined from rate law or its integrated rate equation. 
(CBSE 2023) Read the given passage carefully and give the answer of the following 
questions: 

Q1. What is average rate of reaction? 

Q2. Write two factors that affect the rate of reaction. 

Q3. (i) What happens to rate of reaction for zero order reaction? 
(ii) What is the unit of k for zero order reaction? 

OR 

(i) For a reaction P+ 2Q → Products. Rate = k[P]1/2 [Q]¹. What is the order of the 
reaction? 
(ii) Define pseudo first order reaction with an example. 

Answers 

1. Average rate of reaction is defined as the ratio of change in concentration of reactants 
or products to the change in time interval of a chemical reaction. It is denoted by 'r' and 
is represented as: 

 

2. The two factors that affect the rate of reaction are: 
(i) concentration of the reactants. 
(ii) temperature of the reactants. 

3. (i) For zero order reaction, the rate of reaction is independent of the reactant 
concentration. Hence, increasing or decreasing the concentration of the reacting species 
has no effect on the reaction rate. 
(ii) For zero order reaction, the unit of 'k' is mol L-15-1 

OR 



(ii) Pseudo first order reaction is defined as the reac- tion which is bimolecular but order 
is one. For example: acidic hydrolysis of ester (ethyl acetate). 
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Case Study 5 

user
Typewritten text
Solutions for Questions 4 to 13 are Given Below



Case Study 6 



Case Study 7 



Case Study 8 

Case Study 9 



Case Study 10 



Case Study 11 

Case Study 12



Case Study 13



user
Typewritten text
4.

user
Typewritten text
5.



user
Typewritten text
8.

user
Typewritten text
7.

user
Typewritten text
6.



user
Typewritten text
11.

user
Typewritten text
10.

user
Typewritten text
9.



user
Typewritten text
13.

user
Typewritten text
12.


	3. Chemical Kinetics.pdf (p.1-6)
	3. Chemical Kinetics - 2.pdf (p.7-19)

