
intensive and extensive properties
worksheet
Intensive and extensive properties worksheet are essential tools in the study of
physical sciences, particularly in chemistry and physics. Understanding the distinction
between intensive and extensive properties is crucial for students and professionals alike
as they engage with various materials and their behaviors under different conditions. This
article aims to provide a comprehensive overview of intensive and extensive properties,
their definitions, examples, and applications, as well as how to effectively utilize a
worksheet to differentiate and categorize these properties.

Understanding Properties of Matter

In physical sciences, properties of matter are characteristics that can be observed or
measured. These properties can be classified into two main categories: intensive
properties and extensive properties. The differentiation is based on how these properties
change when the amount of substance in question changes.

Intensive Properties

Intensive properties are those that do not depend on the amount of substance present.
These properties remain constant regardless of the size or mass of the system. They are
intrinsic to the material itself and can be used to identify substances.

Examples of Intensive Properties:

1. Density: The mass per unit volume of a substance, which often remains constant for a
given material.
2. Color: The visual perception of light reflected by a substance, independent of its
quantity.
3. Boiling Point: The temperature at which a substance transitions from a liquid to a gas,
characteristic of the substance itself.
4. Melting Point: The temperature at which a solid becomes a liquid.
5. Hardness: A measure of a material’s resistance to deformation or scratching.
6. Electrical Conductivity: The ability of a substance to conduct electricity.
7. Solubility: The ability of a substance to dissolve in a solvent.

Extensive Properties

In contrast, extensive properties depend on the amount of substance present. These
properties change when the size or quantity of the system changes. Extensive properties
are often additive; for example, the total mass of a substance is the sum of the masses of



its parts.

Examples of Extensive Properties:

1. Mass: The quantity of matter in an object, which increases with the amount of
substance.
2. Volume: The amount of space occupied by a substance, which also increases with the
quantity of the substance.
3. Total Energy: The sum of kinetic and potential energy in a system, which varies with the
amount of material.
4. Length: The measurement of distance, which increases linearly with the amount of
material.
5. Entropy: A measure of the disorder or randomness in a system, which can vary with the
amount of substance.

Worksheet Activities for Understanding
Properties

Utilizing a worksheet can significantly enhance the understanding of intensive and
extensive properties. Here are some activities that can be included in an intensive and
extensive properties worksheet:

Activity 1: Classification Exercise

Provide students with a list of various properties and ask them to classify each as either
intensive or extensive. For example:

- Density
- Length
- Temperature
- Mass
- Color
- Volume
- Boiling Point
- Total Energy

Instructions:
- Create two columns labeled "Intensive Properties" and "Extensive Properties."
- Ask students to write each property in the appropriate column.
- Discuss the answers as a class to reinforce understanding.

Activity 2: Real-World Examples

In this activity, students will explore real-world examples of intensive and extensive



properties.

Instructions:
1. Ask students to find examples of both types of properties in everyday materials (e.g.,
water, aluminum, wood).
2. Students should provide at least three examples of intensive properties and three
examples of extensive properties.
3. Encourage students to share their findings with the class and explain why each property
is classified as intensive or extensive.

Activity 3: Experimentation

Conduct a simple experiment to illustrate the difference between intensive and extensive
properties.

Instructions:
1. Take a sample of water and measure its mass and volume. Record the results.
2. Divide the sample into two equal parts and measure the mass and volume of each part.
3. Measure the temperature of the water before and after dividing it.
4. Discuss the results as a class. Students should observe that mass and volume changed
with the division (extensive properties), while temperature remained the same (intensive
property).

The Importance of Distinguishing Between
Intensive and Extensive Properties

Understanding the distinction between these two types of properties is fundamental in
various fields, including chemistry, engineering, and materials science. Here are some
reasons why this knowledge is crucial:

1. Material Identification

Intensive properties are often used to identify materials. For instance, the boiling point
and density can help distinguish between different substances. This is particularly
important in laboratory settings where accurate identification is critical.

2. Thermodynamic Calculations

In thermodynamics, the distinction between intensive and extensive properties is vital for
calculations involving energy, temperature, and pressure. For example, when calculating
the total energy of a system, knowing which properties are extensive allows for accurate
summation.



3. Chemical Reactions

In chemical reactions, understanding which properties are intensive or extensive can
influence the prediction of reaction outcomes. For example, the concentration of a
reactant is an intensive property that can affect reaction rates.

4. Engineering Applications

In engineering, knowing the properties of materials helps in designing systems and
structures. For example, the density of materials is critical when considering weight and
stability in construction.

Conclusion

A well-structured intensive and extensive properties worksheet can greatly enhance
comprehension of these fundamental concepts in physical sciences. By participating in
activities that involve classification, real-world examples, and experimentation, students
can gain a deeper understanding of how these properties affect the behavior of materials.
The ability to distinguish between intensive and extensive properties is not only an
academic exercise but a crucial skill in various scientific and engineering applications. As
students continue their education, this foundational knowledge will serve them well in
more advanced studies and real-world problem-solving scenarios.

Frequently Asked Questions

What are intensive properties in the context of a
chemistry worksheet?
Intensive properties are characteristics of a substance that do not depend on the amount
of material present. Examples include density, boiling point, and color.

How do extensive properties differ from intensive
properties?
Extensive properties depend on the quantity of material present. Examples include mass,
volume, and total energy.

Why is it important to distinguish between intensive and
extensive properties in scientific studies?
Distinguishing between these properties helps in understanding how substances behave
under different conditions and in calculations related to thermodynamics and material



science.

Can a property be both intensive and extensive under
different conditions?
No, a property is classified as either intensive or extensive based on its dependence on the
amount of substance. However, some properties may change depending on the state of
matter or temperature.

What are some common examples of intensive
properties found in a worksheet exercise?
Common examples include melting point, hardness, conductivity, and refractive index.

How can a worksheet help students understand the
difference between intensive and extensive properties?
A worksheet can provide exercises that require students to classify different properties,
perform calculations, and apply concepts in real-world scenarios, reinforcing their
understanding.
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