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all the following are physical properties of matter except chemical composition,
reactivity, and other characteristics that define how a substance behaves or changes during
chemical reactions. Physical properties of matter include attributes that can be observed or
measured without altering the substance's identity, such as color, density, melting point,
and hardness. Understanding the distinction between physical and chemical properties is
essential in fields like chemistry, physics, and material science. This article explores the
fundamental physical properties of matter, highlights examples that do not fall under
physical properties, and clarifies common misconceptions about matter's characteristics. By
examining both physical and non-physical properties, readers will gain a comprehensive
understanding critical for scientific studies and practical applications. The following sections
will detail key physical properties, exceptions to these properties, and relevant examples to
reinforce the concept.

Understanding Physical Properties of Matter

Common Physical Properties and Their Examples

Exceptions: Properties That Are Not Physical

Importance of Distinguishing Physical and Chemical Properties

Understanding Physical Properties of Matter
Physical properties of matter are characteristics that can be observed or measured without
changing the chemical identity of the substance. These properties provide valuable
information about the matter's state, appearance, and behavior under various physical
conditions. They serve as essential criteria for classifying and identifying materials in
scientific and industrial contexts. Recognizing what constitutes a physical property helps
avoid confusion with chemical properties, which involve changes in the substance's
molecular structure.

Definition and Characteristics
Physical properties describe aspects such as shape, size, color, texture, and phase (solid,
liquid, gas). They can be quantitative, like density or boiling point, or qualitative, like odor
or color. Importantly, measuring or observing these properties does not result in the
formation of a new substance. This differentiates physical properties from chemical
properties, which involve a substance’s ability to undergo chemical changes.



Examples of Physical Properties
Examples of physical properties of matter include:

Color

Melting point

Boiling point

Density

Solubility

Hardness

Electrical conductivity

Magnetism

Common Physical Properties and Their Examples
Identifying physical properties involves measuring or observing features that do not alter
the material's chemical composition. These properties are fundamental in material
selection, quality control, and scientific experimentation. The following subtopics highlight
some of the most common physical properties with practical examples.

Color and Appearance
Color is one of the most easily observable physical properties. It results from the way
matter interacts with light, specifically the wavelengths absorbed or reflected. For instance,
copper has a characteristic reddish-brown color, while sulfur appears yellow. Color is a non-
destructive property and often assists in identifying substances visually.

Density and Mass
Density, defined as mass per unit volume, is a critical physical property used to distinguish
substances. It remains constant for a given material under specific conditions and can be
measured accurately without changing the material’s chemical structure. For example, gold
has a high density of approximately 19.3 g/cm³, making it easily distinguishable from less
dense metals.



Melting and Boiling Points
The melting point is the temperature at which a solid turns into a liquid, whereas the boiling
point is when a liquid becomes a gas. These thermal properties are physical because the
substance's chemical identity remains unchanged during these phase transitions. Water, for
example, melts at 0°C and boils at 100°C under standard atmospheric pressure.

Hardness and Texture
Hardness measures a material's resistance to deformation or scratching and is a key
physical property in material science. The Mohs scale ranks minerals by hardness from 1
(talc) to 10 (diamond). Texture refers to the surface quality of a material, such as
smoothness or roughness, and can be assessed by touch or visual inspection.

Exceptions: Properties That Are Not Physical
Despite the wide range of physical properties, some characteristics are often mistaken as
such but actually belong to chemical properties. These exceptions involve changes in the
substance's chemical structure or composition and reflect how matter reacts under specific
conditions. Understanding these properties is crucial to distinguishing what is and is not a
physical property of matter.

Chemical Composition and Reactivity
Chemical composition refers to the types and ratios of atoms in a substance, which remain
unchanged during physical property observations. Reactivity, however, describes a
substance's ability to undergo chemical reactions, such as oxidation or combustion. These
properties are not physical because they involve altering the substance's molecular
makeup.

Flammability and Toxicity
Flammability defines how easily a substance can catch fire, and toxicity indicates the
harmful effects a substance may have on living organisms. Both are chemical properties
because they involve interactions at the molecular level that change the substance’s
identity or affect biological systems. Neither flammability nor toxicity can be determined
without a chemical reaction or biological response.

Corrosion and Oxidation
Corrosion is a chemical property describing the gradual degradation of materials, especially
metals, due to reactions with environmental factors like oxygen and moisture. Oxidation is
a specific chemical process where a substance loses electrons, often leading to rust
formation. These processes change the chemical composition of the matter, distinguishing



them from physical properties.

Importance of Distinguishing Physical and
Chemical Properties
Recognizing the difference between physical and chemical properties is fundamental in
scientific disciplines and practical applications such as material engineering, chemistry, and
environmental science. Accurate identification of these properties ensures proper handling,
processing, and utilization of materials.

Applications in Material Science
Material scientists rely on physical properties to select suitable materials for specific uses
without altering their composition. For example, the thermal conductivity and hardness of
substances guide the design of electronics and construction materials. Misidentifying
chemical properties as physical could lead to errors in material selection and performance.

Role in Chemical Analysis
Chemists use the distinction to determine how substances will behave in reactions and to
predict potential hazards. Identifying chemical properties such as flammability or reactivity
is vital for safety protocols and chemical synthesis. Meanwhile, physical properties assist in
identifying substances and monitoring purity without causing chemical changes.

Educational Significance
Teaching the differences between physical and chemical properties is a foundational aspect
of science education. It helps students understand matter’s nature and prepares them for
advanced studies in chemistry and physics. Emphasizing exceptions to physical properties
clarifies concepts and prevents misconceptions.

Physical properties describe observable or measurable features without changing1.
substance identity.

Common physical properties include color, density, melting point, and hardness.2.

Chemical composition, reactivity, flammability, and corrosion are not physical3.
properties.

Distinguishing property types is essential for scientific accuracy and practical4.
applications.

Understanding exceptions enhances comprehension of matter’s characteristics and5.
behavior.



Frequently Asked Questions

All the following are physical properties of matter
except which one?
Chemical reactivity is not a physical property; it is a chemical property.

Which of the following is not a physical property of
matter: color, odor, flammability, or density?
Flammability is not a physical property; it is a chemical property.

Identify the option that is not a physical property:
melting point, boiling point, toxicity, or hardness.
Toxicity is not a physical property; it is a chemical property.

Among mass, volume, combustibility, and texture,
which is not a physical property?
Combustibility is not a physical property; it is a chemical property.

Which one is not considered a physical property of
matter: solubility, electrical conductivity, pH level, or
malleability?
pH level is not a physical property; it is a chemical property.

All the following are physical properties except:
ductility, luster, reactivity, and boiling point.
Reactivity is not a physical property; it is a chemical property.

Select the property that is not physical: density,
viscosity, flammability, or color.
Flammability is not a physical property; it is a chemical property.

Which is not a physical property: hardness, melting
point, toxicity, or electrical conductivity?
Toxicity is not a physical property; it is a chemical property.



Choose the property that does not belong to physical
properties of matter: odor, taste, combustibility, or
texture.
Combustibility is not a physical property; it is a chemical property.

All of the following are physical properties of matter
except: solubility, boiling point, oxidation, and density.
Oxidation is not a physical property; it is a chemical property.

Additional Resources
1. Understanding Matter: Physical Properties Explained
This book provides a comprehensive overview of the physical properties of matter, such as
density, melting point, and conductivity. It breaks down complex scientific concepts into
accessible language, making it ideal for students and enthusiasts. The author also contrasts
physical properties with chemical properties to clarify common misconceptions.

2. The Science of Matter: Exploring Physical Characteristics
Focused on the fundamental physical characteristics of matter, this book delves into
properties like color, hardness, and solubility. It includes experiments and real-world
examples to illustrate how these properties are observed and measured. Readers will gain a
clear understanding of how physical properties define different materials.

3. Beyond the Surface: What Defines Physical Properties of Matter?
This title explores the essence of physical properties and their role in distinguishing
substances. It discusses why some attributes, such as mass and volume, are classified as
physical, while others are not. The book also examines exceptions and common pitfalls in
identifying physical properties.

4. Physical vs. Chemical Properties: A Clear Distinction
Aimed at clarifying the differences between physical and chemical properties, this book
uses detailed examples and experiments. It highlights which properties are physical by
nature and which indicate chemical changes. This resource is valuable for learners
struggling to differentiate these key scientific concepts.

5. The Properties of Matter: What Counts and What Doesn’t
This book investigates the criteria that define physical properties and excludes those that
do not fit the classification. It provides an analytical framework for understanding how
scientists categorize matter’s features. The text is supplemented with diagrams and
practice questions to reinforce learning.

6. Matter and Its Properties: A Student’s Guide
Designed as an educational tool, this guide covers all major physical properties of matter
with clear definitions and descriptions. It also discusses common misconceptions, such as
properties that seem physical but are chemical in nature. The book includes quizzes and
summaries to help students retain key concepts.



7. Exploring Matter: Properties and Misconceptions
This book addresses common misunderstandings related to physical properties of matter,
highlighting exceptions and tricky examples. It aims to deepen the reader’s understanding
by contrasting physical properties with other types of properties. The author uses engaging
language and illustrative examples to maintain interest.

8. Physical Properties in Everyday Life
Connecting scientific theory to practical experience, this book shows how physical
properties of matter affect daily life. It covers topics like texture, phase changes, and
elasticity, explaining their relevance and applications. Readers will appreciate the link
between textbook knowledge and real-world observations.

9. The Fundamentals of Matter: Identifying Physical Properties
This foundational text introduces readers to the key physical properties of matter and how
to identify them in various substances. It carefully distinguishes physical properties from
chemical ones, emphasizing the importance of observation and measurement. The book is
suitable for beginners and serves as a solid reference.
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