
Case Study Based Questions 

Case Study 1 
Binary solutions can be of nine different types depending upon the nature of the solute 
and solvent whether solid, liquid or gas. They may be further classified as solid, liquid 
and gaseous solutions based on the component which acts as the solvent. However, the 
liquid solutions are the most important. Both solids and gases dissolve in liquids 
resulting in homogeneous mixtures, i.e. solutions. The solubility is governed by number 
of factors such as nature of solute and solvent, temperature, pressure etc. The 
concentrations of the solutions can be expressed in different ways such as normality, 
molarity, molality, mole fraction etc. Out of these, molality and mole fraction are better 
as they do not change with the change in temperature. 

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

Q1. Solubility curve of Na₂SO4-10H20 in water with temperature is given as: 

 
a. solubility process is exothermic 
b. solubility process is exothermic till 34°C and endothermic after 34°C 
c. solubility process is endothermic till 34°C and exothermic after -34°C 
d. solubility process is endothermic 

Q2. CuSO4.5H2O is a: 
a. solution of solid in a liquid 
b. solution of liquid in a solid 
c. salt only and cannot be called a solution 
d. co-ordination compound of copper with water molecules as the ligands 

Solutions  



Q3. The molality of a sulphuric acid solution in which mole fraction of water is 0.85 is: 
a. 9.80 
c. 10.58 
b. 10.50 
d. 11.25 

Q4. Maximum amount of a solid solute that can be dissolved in a specified amount of a 
given liquid solvent does not depend upon: 
a. temperature 
c. pressure 
b. nature of solute 
d. nature of solvent 

Answers 
1. (c) solubility process is endothermic till 34°C and exothermic after -34°C 

2. (b) solution of liquid in a solid 

3. (a) 9.80 

4. (c) pressure 

Case Study 2 
The four colligative properties of the dilute solutions help in calculating the molecular 
mass of the solute which is often called observed molecular mass. It may be same as the 
theoretical molecular mass (calculated from the molecular formula) if the solute behaves 
normally in solution. In case, it undergoes association or dissociation, the observed 
molar mass gives different results. The nature of the solute in solution is expressed in 
terms of van't Hoff factor (i) which may be 1 (if the solute behaves normally), less than 1 
(if the solute associates) and more than 1 (if the solute dissociates). The extent of 
association or dissociation is represented by a which is: 

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

Q1. What is common in all the four colligative properties? 



Q2. What is the expected value of van't Hoff factor for K4[Fe(CN)6] when it completely 
dissociates in water? 

Q3. What is the value of van't Hoff factor for a dilute solution of K₂SO4 in water? 

OR 

In the determination of molar mass of A*B- using colligative property, what will be the 
van't Hoff factor if the solute is 40% dissociated? 

Answers 
1. All of them depend upon the number of particles of the solute in the solution as well 
as its molar concentration. 

2. K4Fe(CN)6] dissociates as: 4K++ [Fe(CN)6]³- 

 

3. K₂SO4 dissociates completely in water as: 

 

Dissociation of A+B- may be expressed as: 

 

Case Study 3 
Henna is investigating the melting point of different salt solutions. She makes a salt 
solution using 10 mL of water with a known mass of NaCl salt. She puts the salt solution 
into a freezer and leaves it to freeze. She takes the frozen salt solution out of the freezer 
and measures the temperature when the frozen salt solution melts. She repeats each 
experiment. 



 

 

Assuming the melting point of pure water as 0°C, answer the following questions: 

Q1. One temperature in the second set of results does not fit the pattern. Which 
temperature is that? Justify your answer. 

Q2. Why did Henna collect two sets of results? 

Q3. In place of NaCl, if Henna had used glucose, what would have been the melting point 
of the solution with 0.6 g glucose in it? 

OR 

What is the predicted melting point if 1.2 g of salt is added to 10 mL of water? Justify your 
answer. (CBSE SQP 2022-23) 

Answers 
1. The melting point of ice is the freezing point of water, We can use the depression in 
freezing point property in this case. 3rd reading for 0.5 g does not fit the pattern. There 
has to be an increase in depression of freezing point and therefore decrease in freezing 
point so also will there be a decrease in melting point when the amount of salt is 
increased but the trend is not followed in this case. 

2. Henna collected two sets of results because this will help to avoid error in data 
collection and will give more objective data. 

3. Given: Mass of glucose, W₂ = 0.6 g 
Molar mass of glucose, M₂ = 180 g mol-1 
Mass of water, W₁ = 10 g 



 

OR 

Depression in freezing point is directly proportional to molality (mass of solute when the 
amount of solvent remains same) 
0.3 g salt will cause depression of 1.9°C. 
0.6 g salt will cause depression of 3.8°C. 
1.2 g salt will cause depression of 3.8 x 2 = 7.6°C 
So, the predicted melting point is 7.6°C. 
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