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STEP Classes

Sanjeev Sir
Class 11 Notes Physics Chapter 9
Mechanical Properties of Solids
Deforming Force: A deforming force can be defined as a force that produces a change in t

(size or shape) of the object on application.
Perfectly Elastic Body: The bodies which have the capability to regain their ol
immediately and completely after having the deforming force removed are termed.p
Quartz fibre can be considered as a perfectly elastic body.

configuration

al configuration

ration at all on the removal of
\Wax can be considered nearly

perfectly plastic bodies.

Inter molecular Force: In a solid, atoms and mo
molecule is acted upon by the forces due to tt
inter molecular forces.

Elasticity : The property of the body to régain its original configuration (length, volume or shape)
when the deforming forces are remeed:,---gs E’:-agl_ed elasticity.

Plasticity : The,
deforming fo \wplasticity and such a body is called a plastic body.

\

Stresss: Stress,is
deformed, to

i

,is defined as the ratio of the internal force F, produced when the substance is
).the area A over which this force acts. In equilibrium, this force is equal in magnitude to
the externally applied force. In other words,

F
Stress = —
A

The SI unit of stress is Nm™
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CGS unit is dyne cm™

Dimensional Formula is [ML™T?]

Stress is of two types:
(i) Normal stress: It is defined as the restoring force per unit area perpendicular to the surface of the
body. Normal stress is of two types: tensile stress and compressive stress.
(if) Tangential stress: When the elastic restoring force or deforming force acts para
area, the stress is called tangential stress.

Strain: It is defined as the ratio of the change in size or shape to the origi
dimensions, it is just a number.
Strain is of three types: -
(i) Longitudinal strain: If the deforming force produces a change in [
in the body is called longitudinal strain or tensile strain. It is %:\/g :

(if) Volumetric strain: If the deforming force produces a

in the body is called volumetric strain. It is given as: |

Change in volume AV -

Volumtric Strain = —
Original volume V

strain. It is glven as:

Shear Strain 0 = AL

deforming force is called el:

Hooke’s Law: Hookw

Stress

Modulus Of asticity = Strain

Since Strain is a pure number, and unit of Modulus of elasticity is Nm™

Young’s Modulus : For a solid, in the form of a wire or a thin rod, Young’s modulus of elasticity
within elastic limit is defined as the ratio of longitudinal stress to longitudinal strain. It is given as:
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F/A FL mg L
Young’s Modulus Y = = — =
9 AL/L AAL nr2 AL

Bulk Modulus: Within elastic limit the bulk modulus is defined as the ratio of longitudinal stress
and volumetric strain. It is given as:

F/A P
Bulk ModulusB= — = - ——
AV/V AV/V

— ve indicates that the volume variation and pressure variation always negati

Compressibility: The compressibility of a material refers to the reciprocal of it of elasticity.
Mathematically, it is given by

C==

préssure.

It is also defined as the fractional change in volume per unit

0, of the tangential stress to the

Shear Modulus or Modulus of Rigidity: It is definedhas :
shear strain. -
Modulus of rigidity is given by

__ Tangential stress

Modulus of Rigidity =

Poisson’s Ratio : The ratio of cha
straln The ratlo of change n 1

El&@ﬁ@ %‘ t Obijects return to their original state when deforming force is removed. Certain objects
return to theip,original state immediately after the removal of the deforming force, whereas some objects take
longer to do'so. The delay in attaining back the original state by an object on the removal of the deforming

force is termed an elastic after effect.

Elastic Fatigue: It is the property of an elastic body by virtue of which its behaviour becomes less
elastic under the action of repeated alternating deforming forces.
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Ductile Materials:

The materials that have a large plastic range of extension are known as ductile materials. These materials
undergo an irreversible rise in their lengths before snapping. Thus, they can be drawn into thin wires. Some
examples of ductile materials are copper, silver, iron and aluminium.

Brittle Materials: The materials that have a very small range of plastic extension are known as brittle
materials. These materials break as soon as the stress is increased beyond the elastic li Ome'e
brittle materials are cast iron, glass etc.

Elastomers: The materials for which the strain produced is much larger tha

Elastic Potential Energy of Stretched Wire: When a wire is n
into play, which opposes the change. Work has to be done against
stretching the wire is stored in it as its elastic potential energy<

— Relations between Elastic Moduli

For isotropic materials (i.e., materials havin
three elastic constants are independent. For
the bulk and shear moduli.
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