
Case Study Based Questions 

Case Study 1 
Rishabh wanted to study displacement reactions. He knows that he needs a metal 
and a salt solution of a different metal. So, he takes two tubes T, and T2, out of which 
in T₁, he placed a copper wire in iron sulphate solution and in T2, he placed an iron 
nail in copper sulphate solution as shown below: 

 

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

Q1. Based on the above passage which test tube will undergo displacement reaction? 
a. T₁ 
b. T₂ 
c. Both T, and T₂ 
d. Neither T, nor T₂ 

Q2. Identify the balanced chemical equation for reaction taking place in T2. 
a. Fe (s) + CuCl2 (aq) →→ FeCl2 (aq) + Cu(s) 
b. Cu(s) + FeSO4 (aq)· -No reaction 
c. Fe(s)+ CuSO4 (aq)- FeSO4 (aq) + Cu(s) 
d. Pb(s) + CuSO4 (aq) →→ PbSO4 (aq) + Cu(s) 

Q3. State the change(s) that is/are observed in T2. 
a. White precipitate of Fe50, is formed 
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b. The blue colour of CuSO4 changes to light green colour of FeSO4 
c. Brown coating of copper is obtained on iron nail 
d. Both b. and c. 

Q4. What will happen if zinc wire is used in place of copper wire in T₁? 
a. It will produce zinc sulphate solution and copper metal 
b. It will produce zinc sulphate solution and iron metal 
c. It will produce iron sulphate solution and zinc metal 
d. No reaction will take place 

Q5. What will happen if silver nitrate is used in place of iron sulphate in T₁? 
a. No reaction will take place 
b. It will produce copper nitrate and iron metal 
c. It will produce copper nitrate and silver metal 
d. It will produce iron nitrate and silver metal 

Answers 

1. (b) T₂ 
2. (c) Fe (s) + CuSO4 (aq) FeSO4 (aq) + Cu(s) 
3. (d) Both b. and c. 
4. (b) It will produce zinc sulphate solution and iron metal 
5. (c) It will produce copper nitrate and silver metal 
Cu + 2AgNO3 - Cu(NO3)2 + 2Ag 

Case Study 2 
Marble's popularity began in ancient Rome and Greece, where white and off-white 
marble were used to construct a variety of structures, from hand- held sculptures to 
massive pillars and buildings. 

 

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



Q1. The substance not likely to contain CaCO3 is: 
a. dolomite 
b. a marble statue 
c. calcined gypsum 
d. sea shells 

Q2. A student added 10 g of calcium carbonate in a rigid container, secured it tightly 
and started to heat it. After some time, an increase in pressure was observed, the 
pressure reading was then noted at intervals of 5 mins and plotted against time, in a 
graph as shown below. During which time interval did maximum decomposition took 
place? 

 

a. 15-20 min 
b. 10-15 min 
c. 5-10 min 
d. 0-5 min 

Q3. Gas A, obtained above is a reactant for a very important biochemical process 
which occurs in the presence of sunlight. Identify the name of the process: 
a. respiration 
b. photosynthesis 
c. transpiration 
d. photolysis 

Q4. Marble statues are corroded or stained when they repeatedly come into contact 
with polluted rain water. Identify the main reason. 



 

a. Decomposition of calcium carbonate to calcium oxide 
b. Polluted water is basic in nature hence it reacts with calcium carbonate 
c. Polluted water is acidic in nature hence it reacts with calcium carbonate 
d. Calcium carbonate dissolves in water to give calcium hydroxide. 

Q5. Calcium oxide can be reduced to calcium, by heating with sodium metal. Which 
compound would act as an oxidising agent in the above process? 
a. Sodium 
b. Sodium oxide 
c. Calcium 
d. Calcium oxide 

Answers 

1. (c) calcined gypsum 

2. (d) 0-5 min 

3. (b) photosynthesis 

 
We know that CO2 is a reactant of photosynthesis, which occurs in the presence of 
sunlight. 

4. (c) Polluted water is acidic in nature hence it reacts with calcium carbonate 

5. (d) Calcium oxide 
In this reaction, calcium oxide is being reduced to calcium. Therefore, calcium oxide is 
the oxidising agent. 



Case Study 3 
The reaction between MnO2 with HCl is depicted in the following diagram. It was 
observed that a gas with bleaching abilities was released. 

 

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

Q1. The chemical reaction between MnO2 and HCL is an example of: 
a. displacement reaction 
b. combination reaction 
c. redox reaction 
d. decomposition reaction 

Q2. In which of the following chemical equations, the abbreviations represent the 
correct states of reactants and products? 

 
Q3. Identify the correct statement from the following: 
a. MnO2 is getting reduced whereas HCL is getting oxidised 
b. MnO2 is getting oxidised whereas HCL is getting reduced 
c. MnO2 and HCL both are getting reduced 
d. MnO2 and HCL both are getting oxidised 

Q4. In the above discussed reaction, name the reducing agent. 
a. MnCl2 



b. HCL 
c. MnO2 
d. H₂O 

Q5. What will happen if we take dry HCL gas instead of aqueous solution of HCL? 
a. Reaction will occur faster 
b. Reaction will not occur 
c. Reaction rate will be slow 
d. Reaction rate will remain the same 

Answers 

1. (c) redox reaction 
2. (a) MnO2 (s) + 4HCL (aq) → MnCl2 (aq) + 2H2O (l) + Cl2 (g) 
3. (a) MnO2 is getting reduced whereas HCL is getting oxidised 
4. (b) HCL 
5. (b) Reaction will not occur 

Case Study 4 
Rahul is a skilled painter. He mixed a white coloured powder, compound X with water. 
The compound X reacted vigorously with water to produce a compound Y and a large 
amount of heat. Then, Rahul used the compound Y for white washing the walls. 
Customer was not satisfied with the work of Rahul as walls were not shining. But Rahul 
guaranteed him that the walls would shine after 2-3 days and after 3 days of whitewash, 
the walls became shiny. Read the above passage carefully and give the answer of the 
following questions: 
Q1. Name the compound X, that Rahul mixed with water. 
Q2. Name the compound Y, that Rahul got after mixing X with water. 
Q3. What type of reaction has occurred here? 
Q4. Write the chemical reaction responsible for shiny finish of the walls. 
Q5. Write the common name of X and Y. 

Answers 



 
Case Study 5 
Electrolysis of water is a popular method used for different applications in various 
industries. The electrolysis of water is mainly carried out to yield pure hydrogen and 
oxygen gases. It involves passing an electric current through the water which results in 
decomposition of water into hydrogen and oxygen. Pure water is a poor conductor of 
electricity. Sulphuric acid is added to the water so that the conductance of water 
increases which makes the 

reaction faster. The setup for electrolysis of water is given below: 

 

The number of hydrogen molecules produced in electrolysis is twice the number of 
oxygen molecules. Also, hydrogen is double in volume than oxygen. 
Read the above passage carefully and give the answer of the following questions: 
Q1. Name the gases evolved at cathode and anode respectively. 



Q2. Why is volume of one gas collected at one electrode is double of anode? 
Q3. Why are few drops of H2SO4 added to pure water? 
Q4. How will you test the gas evolved at anode? 
Q5. How will you test the gas evolved at cathode? 

Answers 

1. At cathode, hydrogen gas (H2) is evolved and at anode, oxygen gas (02) is evolved. 
2. During electrolysis, water splits into 2 molecules of hydrogen and 1 molecule of 
oxygen. Since, number of molecules of hydrogen released is double the number of 
molecules of oxygen released. Thus, volume occupied by hydrogen gas is double the 
volume occupied by oxygen gas. 
3. Few drops of H2SO4 are added to make the water conduct electricity as distilled water 
is a poor conductor of electricity. 
4. If we bring a glowing splinter close to the mouth of anode, it relights because oxygen 
supports combustion. 
5. If we bring a burning splinter close to the mouth of cathode, it makes a popping sound 
in the presence of hydrogen gas. 
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