
Case Study Based Questions 

Case Study 1 
Diamond, graphite and fullerenes (such as buckminsterfullerene) are three allotropes of 
pure carbon. In all three allotropes, the carbon atoms are joined by strong covalent 
bonds, but in such different arrangements that the properties of the allotropes are very 
different. Diamond is the hardest substance known in which each carbon atom is 
bonded to four other carbon atoms forming a rigid three-dimensional structure. 
Graphite is smooth and slippery and also a very good conductor of electricity. Graphite 
structure is formed by the hexagonal arrays being placed in layers one above the other. 

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

Q1. Which of the following is buckminsterfullerene? 
a. C-40 
b. C-50 
c. C-60 
d. C-70 

Q2. What type of bonding is present in diamond? 
a. lonic 
b. Metallic 
c. van der Waals 
d. Covalent 

Q3. In graphite, the carbon atoms are arranged in layers of: 
a. hexagonal arrays 
b. pentagonal arrays 
c. heptagonal arrays 
d. octagonal arrays 

Q4. Which among the following is not a property of diamond? 
(i) It is the hardest substance known 
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(ii) It is smooth and slippery 
(iii) It is a poor conductor of electricity 
(iv) It is used as a lubricant 
a. (iii) and (iv) 
b. (ii) and (iv) 
c. (i) and (iv)  
d. (ii), (iii) and (iv) 

Q5. Why is graphite soft and slippery? 
a. Because of its layer-like structure 
b. Because it is made of carbon 
c. Because of its stronger tetrahedron pattern 
d. Because it has free electrons 
1. (c) C-60 
2. (d) Covalent 

Answers 

3. (a) hexagonal arrays 
4. (b) (ii) and (iv) 
5. (a) Because of its layer-like structure 

Case Study 2 
Homologous series is a series of compounds with similar chemical properties and same 
functional group differing from the successive member by -CH2 or 14 mass units. 
Members of a homologous series show a gradual change in the physical properties (such 
as melting point, boiling point. etc.) with the increase in molecular formula in the series. 

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

Q1. What is the difference between two consecutive members in a homologous series in 
alkanes in terms of: 
(i) Molecular mass 
(ii) Number of atoms of elements? 

Q2. Write the formula and IUPAC name of the next homologue of CH3CH₂OH. 
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Q3. To which homologous series the compound 
CH3CH2COCH2 CH3 belongs? 

Q4. Which two of the following organic compounds belong to the same homologous 
series? 
C2H6, C2H6O, C2H6O2, CH40 

Q5. Study the graph given given below that represents the boiling points of alcohols 
compared with alkanes. 

 

Answers 

1. (i) Molecular mass = 14 u 
(ii) Number of atoms of elements = CH2 

2. Formula: CH3CH2CH2OH 
IUPAC name: Propan-1-ol 

3. The compound CH3CH2COCH2CH3 belongs to Ketone homologous series. 

4. C₂HO and CH₂O belongs to the same homologous series. 

5. From the graph, we depict that alcohols possess higher boiling points as compared to 
those of corresponding alkanes. 

Case Study 3 
Chemistry in Automobiles: 
For an internal combustion engine to move a vehicle down the road, it must convert the 
energy stored in the fuel into mechanical energy to drive the wheels. In your car, the 
distributor and battery provide this starting energy by creating an electrical "spark", 
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which helps in combustion of fuels like gasoline. Below is the reaction depicting 
complete combustion of gasoline in full supply of air: 

 

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

Q1. Which of the following are the products obtained from the reaction mentioned in the 
above case? 

Q2. Identify the types of chemical reaction occurring during the combustion of fuel: 
a. oxidation and endothermic reaction 
b. decomposition and exothermic reaction 
c. oxidation and exothermic reaction 
d. combination and endothermic reaction 

Q3. On the basis of evolution/absorption of energy, which of the following processes are 
similar to combustion of fuel? 
(i) Photosynthesis in plants 
(ii) Respiration in the human body 
(iii) Decomposition of vegetable matter 
(iv) Decomposition of ferrous sulphate. 
a. (ii) and (iii) 
b. (i) and (ii) 
c. (iii) and (iv) 
d. (ii) and (i) 

Q4. 'A student while walking on the road observed that a cloud of black smoke belched 
out from the exhaust stack of moving trucks on the road. Choose the correct reason for 
the production of black smoke: 
a. Limited supply of air leads to incomplete combustion of fuel. 
b. Rich supply of air leads to complete combustion of fuel. 
c. Rich supply of air leads to a combination reaction. 
d. Limited supply of air leads to complete combustion of fuel. 

Q5. Although nitrogen is the most abundant gas in the atmosphere, it does not take part 
in combustion'. Identify the correct reason for this statement. 
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a. Nitrogen is a reactive gas 
b. Nitrogen is an inert gas 
c. Nitrogen is an explosive gas 
d. Only hydrocarbons can take part in combustion 

Answers 

1. (d) X-CO₂, Y-H₂O 
2. (c) oxidation and exothermic reaction 
3. (a) (ii) and (iii) 
4. (a) Limited supply of air leads to incomplete combustion of fuel. 
5. (b) Nitrogen is an inert gas 

Case Study 4 
The table given below shows the hints given by the quiz master in a quiz. 

 

Based on the given hints answer of the following questions: 

Q1. Give the IUPAC names of A and F. 

Q2. Illustrate with the help of chemical equations 
the changes taking place. (A→ C and A → F) 

Or 
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Name the chemical reactions which occur in steps 2 and 5. Identify the compounds 
formed in these steps if 'A' is replaced with its next homologue. (CBSE SQP 2023-24) 

Answers 

1. A is Ethanol and F is Ethene. 

2. A→ C: 

 

Or 

Oxidation reaction occurs in step 2. Addition reaction occurs in step 5. 
Next homologue of 'A' (ethanol) is propanol. (CH3CH2CH₂OH). 
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