
Case Study Based Questions 

Case Study 1 
Metals are lustrous, malleable, ductile and are good conductors of heat and electricity. 
They are solids at room temperature, except mercury which is a liquid. Metals combine 
with oxygen to form basic oxides. Different metals have different reactivities with water 
and dilute acids. Non-metals have properties opposite to that of metals. 

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

Q1. The ability of metals to be drawn into thin wire is known as: 
a. conductivity 
b. malleability 
c. sonority 
d. ductility 

Q2. Which of the following metals do not react with oxygen even at high temperatures? 
(i) Ag 
(ii) Al 
(iii) Au 
(iv) Fe 
a. (i) and (iv) 
b. (ii) and (iv) 
c. (i) and (iii) 
d. (i) and (ii) 

Q3. Study the image below that shows the reaction of a metal with cold water. 

 

Metals and Non-metals  



Which of the following metal explains this event? 
a. K 
b. Ca 
c. Mg 
d. Fe 

Q4. Which among the following statements is incorrect for magnesium metal? 
a. It burns in oxygen with a dazzling white flame 
b. It reacts with cold water to form magnesium oxide and evolves hydrogen gas 
c. Both a. and b. 
d. It reacts with hot water to form magnesium hydroxide and evolves hydrogen gas 

Q5. Generally metals react with acids to give salt and hydrogen gas. Which of the 
following acids does not give hydrogen gas on reacting with metals (except Mn and Mg)? 
a. H₂504 
b. HCL 
c. HNO3 
d. All of these 

Answers 

1. (d) ductility 
2. (c) (i) and (iii) 
3. (a) K 
4. (b) It reacts with cold water to form magnesium oxide and evolves hydrogen gas 
5. (c) HNO3 

Case Study 2 

A student, took four metals P, Q, R and S and carried out different experiments to study 
the properties of metals. Some of the observations were. 
(i) All metals could not be cut with knife except metal R. 
(ii) Metal P combined with oxygen to form an oxide M2O3 which reached with both 
acids. and bases. 

(iii) Reaction with water. 
P - Did not react either with cold or hot water but reacted with steam 



Q - Reacted with hot water and the metal started floating 
R - Reacted violently with cold water 
S - Did not react with water at all 

Read the above passage carefully and give the answer of the following questions: 
(CBSE 2021 Term-1) 

Q1. Out of the given metals, the one which needs to be stored under kerosene is: 
a. P 
b. R 
c. S 
d. Q 

Q 2. Out of the given metals, the metal Q is: 
a. Iron 
b. Zinc 
c. Potassium 
d. Magnesium 

Q3. Metal which forms amphoteric oxides is: 
a. P 
b. Q 
c. R 
d. 5 

Q4. The increasing order of the reactivity of the four metals is: 
a. P<Q<R<5 
b. 5<R<Q<P 
C. S<P<Q<R 
d. P<R<Q<5 

Answers 

1. (b) R 
2. (d) magnesium 
3. (a) P 
4. (c) S<P<Q<R 



Case Study 3 
Study the given table and answer the following questions: A student took the samples of 
four metals A, B, C and D and added following solution one by one. The results obtained 
have been tabulated as follows: 

 

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

Q1. Which is the least reactive metal and why? 

Q2. Which is the most reactive metal and why? 

Q3. Arrange the metals A, B, C and D in order of increasing reactivity. 

Q4. Write the chemical formulae of product formed when C reacts with AgCl solution. 

Q5. What would be observed, if'B' is added to a solution of copper (II) sulphate and why? 

Answers 

1. D is the least reactive metal as it has not displaced any metal amongst the solutions. 

2. B is the most reactive metal as it has displaced the most reactive metal amongst the 
solutions, i.e., Fe of Fe504 

3. D<C<A<B 

4. When C reacts with AgCl, Ag and CCl₂ are formed. 

5. The blue colour of CuSO4 solution fades away. If B is added to CuSO, solution, it will 
displace Cu because B has displaced Fe, so it can also displace Cu. 

Case Study 4 

The melting points and boiling points of some ionic compounds are given below: 



 

These compounds are termed ionic because they are formed by the transfer of electrons 
from a metal to a non-metal. The electron transfer in such compounds is controlled by 
the electronic configuration of the elements involved. Every element tends to attain a 
completely filled valence shell of its nearest noble gas or a stable octet. 

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

Q1. Show the electron transfer in the formation of magnesium chloride. 

Q2. List two properties of ionic compounds other than their high melting and boiling 
points. 

Q3. While forming an ionic compound say sodium chloride how does sodium atom attain 
its stable configuration? 
Give reasons: 

Or 

(i) Why do ionic compounds in the solid state not conduct electricity? 
(ii) What happens at the cathode when electricity is passed through an aqueous solution 
of sodium chloride? (CBSE 2023) 

Answers 

1. 

 



2. (a) lonic compounds are solids, hard and brittle. 
(b) They are soluble in water and insoluble in solvents such as petrol, kerosene etc. 

3. (A) The atomic number of sodium is 11, so its electronic configuration is 2, 8, 1. 
Sodium atom has only 1 electron in its outermost shell. A stable arrangement has usually 
8 electrons in its outermost shell. Hence, in order to attain stable configuration, sodium 
atom donates 1 e to chlorine. 

 

Or 

(B) (i) lonic compounds in the solid state do not conduct electricity because movement of 
ions in the solid is not possible due to their rigid structure. 
(ii) When electricity is passed through an aqueous solution of sodium chloride, sodium 
ions move towards cathode and get deposited there. 
At cathode: Na+ + e → Na. 

Case Study 5 
Different methods are used for extracting metals of different reactivity. 

 

Based on the above table, answer the following questions: 

Q1. Why is carbon not used for reducing aluminium from aluminium oxide? 

Q2. Why sulphide and carbonate ores are converted into oxides? 



Q3. Name the ore of mercury. How mercury is extracted from its ore? 

Q4. What is thermite reaction? 

Q5. Write a balanced chemical equation for representing the chemical reaction between 
manganese dioxide and aluminium powder. 

Answers 

1. Because aluminium has more affinity for oxygen than carbon. 

2. Because it is easier to obtain a metal from its oxide, as compared to its sulphides and 
carbonates. 

3. Cinnabar (HgS) is an ore of mercury. 

 

4. Reduction of iron oxide to iron by aluminium is called thermite reaction. 

 

Case Study 6 
Two students decided to investigate the effect of water and air on iron object under 
identical experimental conditions. They measured the mass of each object before placing 
it partially immersed in 10 mL of water. After a few days, the object were removed, dried 
and their masses were measured. The table shows their results. 

 

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

Q1. What might be the reason for the varied observations of the two students? 

Q2. In another set up, the students coated iron nails with zinc metal and noted that, iron 
nails coated with zinc prevents rusting. They also observed that zinc initially acts as a 



physical barrier, but an extra advantage of using zinc is that it continues to prevent 
rusting even if the layer of zinc is damaged. Name this process of rust prevention and 
give any two other methods to prevent rusting. 

Or 

In which of the following applications of Iron, rusting will occur most? Support your 
answer with valid reason. 

 

A- Iron Bucket electroplated with Zinc 
B- Electricity cables having iron wires covered with aluminium 
C- Iron hinges on a gate 
D-Painted iron fence (CBSE SQP 2022-23) 

Answers 

1. Rusting occurs in both A and B so there is an increase in mass. As the surface area of B 
is more, so extent of rusting is also more. 
2. Galvanisation is the process of applying zinc coating to iron to prevent rusting. Two 
other methods to prevent rusting are: 
(i) Greasing, (ii) Painting, (iii) Alloying, (iv) Chromium plating. (Any two) 

Or 

C-iron hinges on a gate because Iron is in contact with both atmospheric oxygen and 
moisture. 
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