
e-Adhyayan, B.Sc. 1st Semester Core (CBCS), Paper-C-II (Mechanics), Madhujya Gogoi, Dhemaji College 1 

 

  

 Elasticity  
Elasticity is the property by virtue of which material bodies regain their original shape and size after 

the external deforming forces are removed. When an external force act on a body, there is change in its 

length, shape and volume. The body is saying to be strained. 

 When this external force is removed, the body regains its original shape and size. Such bodies are 

called elastic bodies. Steel, glass ivory, quartz etc. are elastic bodies. The bodies which do not regain their 

original shape and size are called plastic bodies. The opposite of elasticity is plasticity. No substance is 

perfectly elastic or perfectly (completely) plastic. Steel is more elastic than rubber. Liquid and gases are 

highly elastic.  

Stress: It is defined as the restoring force per unit area set up in the body, when deformed by the external 

force. Thus 
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 A stress can be classified into two categories. 

Normal Stress: Stress is said to be normal stress if the restoring force acts at right angles to the surface as 

shown in fig.1(a). 

Tangential stress: Stress is said to be tangential if it acts in a direction parallel to the surface as shown in 

fig.1(b). 

Stress in any other direction can be resolved into two rectangular components as shown in fig.1(c). 
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Strain: Relative change in configuration due to the application of a deforming force is called strain i.e. the 

ratio of change in dimension of the body to its original dimension is called strain. It has no units. 

 There are three types of strain- 

(a) Longitudinal strain: It is defined as the ratio between change in length l to the original length L i.e. 

L

l
strainalLongitudin


  

(b) Volumetric strain: It is defined as the ratio between change in volume v to the original volume V i.e. 
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(c) Shear strain: it is defined as the angle  through which a line originally perpendicular to the fixed 

face gets turn on applying tangential deforming force. 
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Hooke’s Law: It states that, within elastic limits, stress is proportional to strain i.e. 

  strainStress  

  
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Constant. 
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This constant of proportionality is called modulus of elasticity or coefficient of elasticity of the material. Its 

value depends upon the nature of the material of the body and the manner in which the body is deformed. 

There are three modulus of elasticity namely Young’s modulus (Y), Bulk modulus (K) and Modulus of 

rigidity ( ). Since, strain has no units, co-efficient of elasticity possesses units of stress i.e. dyne cm
-2

 in 

CGS system and Nm
-2

 in MKS. 

Young’s Modulus (Y): Young’s modulus of elasticity is defined as the ratio between normal stress and the 

longitudinal strain. 
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Bulk Modulus of elasticity (K): Bulk modulus of elasticity is defined as the ratio between normal stress and 

the volume strain. 
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If the force F act on the body perpendicular to its surface from all directions then 
A

F can be written as 

pressure P. 
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Negative sign indicates that an increase in pressure (Positive) results in a decrease in volume ( v negative). 

The reciprocal of the bulk modulus of a substance is termed as compressibility.  

 

Modulus of rigidity ( ): Modulus of rigidity is defined as the ratio between tangential stress to the shear 

strain. 

    

All the above definitions of co-efficient of elasticity hold good for small strain so that Hooks law is 

applicable.  
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