
CBSE Class 11 Physics Notes Chapter 9: In Class 11 Physics, Chapter 9 talks about how
solids react when we apply force to them. It covers topics like stress, strain, and properties like
elasticity. For example, it explains how materials stretch or compress when we push or pull
them.

Understanding these concepts helps us know how materials behave under different conditions,
which is important for various applications like building structures and making machines. By
studying this chapter, students learn the basics of how solids work, setting them up for more
advanced topics later on.
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Introduction

A rigid body is a solid object with a fixed shape and size. However, even seemingly rigid objects
can be deformed under sufficient force. This implies that no solid is perfectly rigid; they can be
stretched, compressed, or bent with force.

Deforming Force

A deforming force is a type of force that causes a change in the size or shape of an object when
applied to it. When an external force is exerted on an object, it can cause the object to undergo
deformation, which refers to any change in the object's physical form. This force can be applied



in various ways, such as stretching, compressing, or bending, depending on the nature of the
object and the direction of the force.

Deforming forces can result from factors like pressure, tension, or impact, and they play a
crucial role in determining how materials respond to external stimuli. Understanding deforming
forces is essential in fields such as engineering, physics, and materials science, as it helps in
predicting and analyzing the behavior of objects under different conditions.

Stress

Stress is the internal restoring force per unit area of the cross-section of a deformed object. It is
expressed as the applied force divided by the area.

Types of Stress:

■ Longitudinal Stress: Acts normal to the cross-section of the object,
causing either tensile stress (increase in length) or compressional stress
(decrease in length).

■ Tangential or Shearing Stress: Acts tangentially to the surface of the body,
causing a change in shape.

■ Hydraulic Stress: Results from a liquid applying uniform force from all
sides.

Strain

Strain is the fractional change in dimensions of an object due to the deforming force. It is
calculated as the change in dimension divided by the original dimension.

Types of Strain:

● Longitudinal strain (change in length/original length)
● Volumetric strain (change in volume/original volume)
● Shearing strain (tangential applied force/area of force)

Young’s Modulus of Rigidity (Y)

Young's modulus of rigidity, often denoted by the symbol Y, is a measure of the stiffness of a
material. It quantifies the ratio of stress (force per unit area) to strain (change in length per unit
length) in a material subjected to tensile or compressive forces along its length.

Young's modulus characterizes the material's resistance to deformation under tensile or
compressive loads. It is an essential property in materials science and engineering, as it helps
engineers and designers select materials suitable for specific applications based on their
mechanical properties. Materials with higher Young's moduli are stiffer and require greater force



to deform, while materials with lower moduli are more flexible and deform more easily under
stress.

Applications of Elasticity

Elasticity, the property of materials to return to their original shape and size after deformation,
finds numerous applications across various fields. Some of the key applications of elasticity
include:

Structural Engineering: Elasticity is crucial in designing buildings, bridges, and other
structures. Materials with high elasticity, such as steel and concrete, are preferred for
constructing sturdy and resilient structures that can withstand external forces and loads.

Mechanical Engineering: Elasticity plays a vital role in designing mechanical components and
systems, such as springs, shock absorbers, and dampers. Springs made from elastic materials
store mechanical energy when compressed or stretched and release it when the force is
removed, making them useful in various mechanical devices.

Material Testing: Elasticity is extensively used in material testing to assess the mechanical
properties of materials. Techniques such as tensile testing, compression testing, and bending
testing measure the elastic modulus and other parameters to evaluate the strength, stiffness,
and durability of materials.

Medical Devices: Elastic materials are used in the manufacturing of medical devices and
implants, such as prosthetics, orthotics, and medical gloves. These materials provide comfort,
flexibility, and support, making them suitable for wearable medical devices and protective gear.

Automotive Industry: Elasticity is essential in designing automotive components and systems,
including tires, suspension systems, and body panels. Elastic materials in tires provide traction,
shock absorption, and stability, while elastic components in suspension systems absorb road
shocks and vibrations to ensure a smooth ride.

Textile Industry: Elasticity is employed in the textile industry to produce stretchable fabrics and
garments, such as spandex, elastane, and elastic fibers. These materials offer flexibility,
comfort, and shape retention in clothing, sportswear, and medical textiles.

Geotechnical Engineering: Elasticity is critical in geotechnical engineering for analyzing soil
and rock mechanics, slope stability, and foundation design. Understanding the elastic properties
of soil and rock formations helps engineers assess the stability and integrity of civil engineering
projects.

Acoustics and Vibrations: Elasticity influences the propagation of sound waves and vibrations
in materials. Understanding the elastic behavior of materials is essential in designing acoustic
systems, musical instruments, and noise control solutions.



Electronics and Microelectronics: Elastic materials, such as silicone rubber and elastomers,
are used in electronic devices and microelectromechanical systems (MEMS) for encapsulation,
insulation, and vibration damping. These materials protect delicate electronic components from
mechanical shocks and environmental hazards.

Sporting Goods: Elasticity is integral to the design of sporting goods and equipment, including
tennis rackets, golf clubs, and athletic shoes. Elastic materials enhance performance, energy
transfer, and player comfort in sports equipment.

Benefits of CBSE Class 11 Physics Notes Chapter 9
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CBSE Class 11 Physics Notes Chapter 9 on Mechanical Properties of Solids provide several
benefits to students:

Detailed Coverage: These notes provide a thorough explanation of the concepts related to the
mechanical properties of solids, ensuring that students have a complete understanding of the
topic.

Clarity of Concepts: The notes break down complex topics into simpler explanations, making it
easier for students to grasp the fundamental principles of mechanical properties like stress,
strain, and elasticity.

Structured Format: The notes follow a structured format, organized according to the syllabus,
which helps students navigate through the content systematically.

Illustrative Examples: The notes include illustrative examples and diagrams that aid in better
comprehension of theoretical concepts and their practical applications.


