
Case Study Based Questions 

Case Study 1 
Molar conductivity of a solution is the conductance of solution containing one mole of 
electrolyte, kept between two electrodes having unit length between them and large 
cross-sectional area, so as to contain the electrolyte. In other words, molar conductivity 
is the conductance of the electrolytic solution kept between the electrodes of a 
conductivity cell at unit distance but having area of cross-section large enough to 
accommodate sufficient volume of solution that contains one mole of the electrolyte. It is 
denoted by Am. The molar conductivity is related to conductivity as: 

 
Unity of Am (molar conductivity) shall be ohm-¹ cm-¹mol-¹ or Scm² mol-1. Thus, knowing 
molar concentration (C) and conductivity (K), Am can be calculated. Am is called molar 
conductivity at infinite dilution. The molar conductivity of strong electrolytes is found to 
vary with concentration according to the equation, 

Q1. If conductivity of 0.00241 M acetic acid is 7.896 x 10-5 cm-1, the molar conductivity 
of the solution shall be (in S cm¹ mol-1) 
a. 3.276 
b. 0.3276 
c. 32.76 
d. 327.6 

Q2. Molar conductivity of a solution is 1.26 x 102 1 cm2 Ω-1. Its molarity is 0.01. Its 
specific conductivity will be: 
a. 1.26 x 10-5 
c. 1.26 x 10-4 
b. 1.26 x 10-3 
d. 12.6 x 10-3 
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Q3. The increase in molar conductivity of HCL with dilution is due to: 
a. increase in self-ionisation of water 
b. hydrolysis of HCL 
c. decrease in self-ionisation of water 
d. decrease in interionic forces 

Q4. Which of the following is wrong about molar conductivity? 
a. The solution contains Avogadro number of molecules of the electrolyte. 
b. It is the product of specific conductivity and volume of solution in cc containing 1 mole 
of electrolyte. 
c. Its units are ohm-¹ cm² mol-1. 
d. Its value for 1 M NaCl is same as that of 1 M glucose solution. 

Answers 

1. (c) 32.76 
2. (b) 1.26 x 10-3 
3. (d) decrease in interionic forces 
4. (d) Its value for 1 M NaCl is same as that of 1 M glucose solution 

Case Study 2 
Oxidation-reduction reactions are commonly known as redox reactions. They involve 
transfer of electrons from one species to another. In a spontaneous reaction, energy is 
released which can be used to do useful work. The reaction is split into two half 
reactions. Two different containers are used and a wire is used to drive the electrons 
from one side to the other and a Voltaic/Galvanic cell is created. It is an electrochemical 
cell that uses spontaneous redox reactions to generate electricity. A salt bridge also 
connects to the half cells. The reading of the voltmeter gives the cell voltage or cell 
potential or electromotive force. If Ecell is positive, the reaction is spontaneous and if it is 
negative, the reaction is non-spontaneous and is referred to as electrolytic cell. 
Electrolysis refers to the decomposition of a substance by an electric current. One mole 
of electric charge when passed through a cell will discharge half a mole of a divalent 
metal ion such as Cu2+. This was first formulated by Faraday in the form of laws of 
electrolysis. The conductance of material is the property of materials due to which a 
material allows the flow of ions through itself and thus conducts electricity. Conductivity 
is represented by K and it depends upon nature and concentration of electrolyte, 



temperature etc. A more common term molar conductivity of a solution at a given 
concentration is conductance of the volume of solution containing one mole of 
electrolyte kept between two electrodes with the unit area of cross-section and distance 
of unit length. Limiting molar conductivity of weak electrolytes cannot be obtained 
graphically. 

 

Read the given passage carefully and give the answer of the following questions: (CBSE 
2022 Term-2) 
Q1. Is silver plate the anode or cathode? What will happen if the salt bridge is removed? 

Q2. When does electrochemical cell behaves like an electrolytic cell? 

Q3. (i) What will happen to the concentration of Zn2+, and Ag+ when Ecell = 0? 
(ii) Why does conductivity of a solution decreases with dilution? 

OR 

The molar conductivity of a 1.5 M solution of an electrolyte is found to be 138.9 S cm² 
mol-1. Calculate the conductivity of this solution. 

Answers 

1. Silver plate is the cathode. No current will flow and the voltage will drop to zero if the 
salt bridge is removed. 

2. An electrochemical cell behaves like an electrolytic cell when Eext> Ecell' 

3. (i) When Ecell = 0 (equilibrium is reached), concentration of Zn2+ and Ag+ ions will not 
change. 
(ii) The number of ions per unit volume that carry the current in a solution decreases on 
dilution. Hence, conductivity decreases. 



OR 

 

Case Study 3 
The lead-acid battery represents the oldest rechargeable battery technology. Lead acid 
batteries can be found in a wide variety of applications including small-scale power 
storage such as UPS systems, ignition power sources for automobiles, along with large, 
grid-scale power systems. The spongy lead act as the anode and lead dioxide as the 
cathode. Aqueous sulphuric acid is used as an electrolyte. The half-reactions during 
discharging of lead storage cells are: 

 

There is no safe way of disposal and these batteries end-up in landfills. Lead and 
sulphuric acid are extremely hazardous and pollute soil, water as well as air. Irrespective 
of the environmental challenges it poses, lead-acid batteries have remained an 
important source of energy. Designing green and sustainable battery systems as 
alternatives to conventional means remains relevant. Fuel cells are seen as the future 
source of energy. Hydrogen is considered a green fuel. Problem with fuel cells at present 
is the storage of hydrogen. Currently, ammonia and methanol are being used as a source 
of hydrogen for fuel cell. These are obtained industrially, so add to the environmental 
issues. If the problem of storage of hydrogen is overcome, is it still a 'green fuel'? Despite 
being the most abundant element in the Universe, hydrogen does not exist on its own so 
needs to be extracted from the water using electrolysis or separated from carbon fossil 
fuels. Both of these processes require a significant amount of energy which is currently 
more than that gained from the hydrogen itself. In addition, this extraction typically 
requires the use of fossil fuels. More research is being conducted in this field to solve 
these problems. Despite the problem of no good means to extract Hydrogen, it is a 



uniquely abundant and renewable source of energy, perfect for our future zero-carbon 
needs. Read the given passage carefully and give the answer of the following questions: 
(CBSE SQP 2023-24) 

Q1. How many coulombs have been transferred from anode to cathode in order to 
consume one mole of sulphuric acid during the discharging of lead storage cell? 

Q2. How much work can be extracted by using lead storage cell if each cell delivers about 
2.0 V of voltage? (1F = 96500 C). 

Q3. Do you agree with the statement "Hydrogen is a green fuel." Give your comments for 
and against this statement and justify your views. 

OR 

Imagine you are a member of an agency funding scientific research. Which of the 
following projects will you fund and why? 
(i) Safe recycling of lead batteries 
(ii) Extraction of hydrogen 

Answers 

1. 2 mole e (or 2F) have been transferred from anode to cathode to consume 2 mol of 
H₂50, therefore, one mole H₂SO, requires one Faraday of electricity or 96500 coulombs. 

2. We have Wmax=-nFE° = -2x 96500 × 2.0 = 386000J of work can be extracted using lead 
storage cell when the cell is in use. 

3. Yes, Hydrogen is a fuel that on combustion gives water as a by product. There are no 
carbon emissions and no pollutions caused. However, at present the means to obtain 
hydrogen are electrolysis of water which use electricity obtained from fossil fuels and 
increase carbon emissions. In spite of the problems faced today in the extraction of 
hydrogen, we cannot disagree on the fact that hydrogen is a clean source of energy. 
Further research can help in finding solutions and green ways like using solar energy for 
extraction of hydrogen. No. It is true that hydrogen is fuel that on combustion gives 
water as a by product. There are no carbon emissions and no pollutions caused. 
However, at present the means to obtain hydrogen are electrolysis of water which use 
electricity obtained from fossil fuels and increase carbon emissions. Hydrogen is no 



doubt a green fuel, but the process of extraction is not green as of today. At present, 
looking at the process of extraction, hydrogen is not a green fuel. 

OR 

Both answers will be treated as correct. 
(i) Lead batteries are currently the most important and widely used batteries. These are 
rechargeable. The problem is waste management which needs research and awareness. 
Currently, these are being thrown into landfills and there is no safe method of disposal 
or recycling. Research into safer method of disposal will reduce the pollution and health 
hazards caused to a great extent. 
(ii) Fuel cell is a clean source of energy. Hydrogen undergoes combustion to produce 
water. The need of the hour is green fuel and hydrogen is a clean fuel. The current 
problem is obtaining hydrogen. Research that goes into this area will help solve the 
problem of pollution and will be a sustainable solution. 
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