
Applications of Colligative Properties in Determining
Molecular Mass and Freezing Point Depression

Introduction to Colligative Properties

Read the following introduction and answer the questions that follow:

Colligative properties are an essential concept in chemistry that helps us understand the behavior of
solutions. In this worksheet, we will explore the applications of colligative properties in determining
molecular mass and freezing point depression. This concept is crucial in various industries, including
chemistry, biology, and engineering.

1. What are colligative properties? _____________________________________________________
2. Give two examples of colligative properties. _____________________________________________
3. What is the difference between boiling point elevation and freezing point depression?

_______________

Understanding Colligative Properties

Complete the following questions:

1. What is the formula for calculating the molecular mass of a substance using freezing point
depression? _______________________________

2. A solution of urea in water has a freezing point of -0.5°C. If the freezing point of pure water is 0°C,
what is the molality of the solution? _______________________________

3. Calculate the molecular mass of a substance using the following data: freezing point depression =
2.5°C, Kf = 1.86 K kg/mol, and molality = 0.5 mol/kg. _______________________________
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Applications of Colligative Properties

Complete the following questions:

1. What is the application of colligative properties in the manufacture of antifreeze?
_______________________________

2. How are colligative properties used in the preservation of food? _______________________________
3. Give an example of how colligative properties are used in a real-world scenario.

_______________________________

Critical Thinking

Complete the following questions:

1. A solution of sodium chloride in water has a freezing point of -1.5°C. If the freezing point of pure
water is 0°C, what is the molality of the solution? Show your calculations.
_______________________________

2. Design an experiment to determine the molecular mass of a substance using freezing point
depression. What materials and procedures would you use? _______________________________

3. Discuss the significance of colligative properties in various industries, including chemistry, biology,
and engineering. _______________________________
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Conclusion

Read the following conclusion and answer the questions that follow:

In conclusion, colligative properties are an essential concept in chemistry that has numerous practical
applications. By understanding how colligative properties are affected by the presence of solutes in a
solution, we can determine the molecular mass of a substance and predict its freezing point depression.
This knowledge has significant implications in various industries, including chemistry, biology, and
engineering.

1. What is the main concept discussed in this worksheet?
_____________________________________________________

2. What are the practical applications of colligative properties?
_____________________________________________

3. How can colligative properties be used to determine the molecular mass of a substance?
_______________

Additional Activities

Choose one of the following activities:

1. Research and present on a real-world application of colligative properties.
2. Conduct an experiment to determine the molecular mass of a substance using freezing point

depression.
3. Create a diagram to illustrate the relationship between colligative properties and molecular structure.

[Space for creative work]
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Assessment

Complete the following tasks:

1. Complete the questions and activities in this worksheet.
2. Participate in class discussions and experiments.
3. Submit a research project on a real-world application of colligative properties.

Extension

Choose one of the following extension activities:

1. Explore the applications of colligative properties in osmotic pressure and boiling point elevation.
2. Research and present on a topic related to colligative properties, such as the use of antifreeze in car

radiators or the preservation of food through freezing.

[Space for creative work]
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