
Forces and elasticity

To change the shape of an object by stretching, bending or compressing, 
more than one force needs to be applied
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Stretching and compressing forces can cause elastic or inelastic 
deformation. Elastic deformation occurs when an object returns back 
to its original shape after it has been deformed.

Inelastic deformation occurs when an object does not return back to its 
original shape after it has been deformed.
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The equation used to calculate the force required to stretch or compress 
an object is:

force = spring constant x extension  or   F = k x e

Newtons (N) Newtons/metre (N/m) metres (m)

You need to learn this equation for the exam

This equation also applies to compression of an elastic object where 
“e” equals the compression of the object.

i !• ,

1--1
1=1 1=1

Éo



watch video

I

H
l l
I sina.tt

: :

#¥;.

Forces and elasticity...

A force that stretches or compresses an elastic object (e.g. a spring) 
does work and the energy is stored as elastic potential energy.  If the 
deformation is elastic then the work done by the spring is equal to the 
elastic potential energy store.

The extension of an elastic object is directly proportional to the force 
applied, provided the limit of proportionality is not exceeded.

The limit of proportionality is the furthest point an elastic object can be 
stretched and still be able to retain its shape.  If a force is applied 
which is above the elastic limit, the object becomes inelastic and will not 
return to its original shape.

Calculating force

Calculate the force required to extend a spring by 0.04 metres. The spring 
constant is 200N/m

1. Use the equation F = k x e

2. Substitute the values from the question into the equation: F = 200 x 0.04

3. F = 8N

Practice question #1

A 2N force is applied to an elastic band.  The band extends by 10cm.  
Calculate the spring constant of the elastic band.

1. Use the equation F = k x e

2. Convert cm into metres:  10   100 =  0.1 m

3.  Substitute the values from the question into the equation:  2 = k x 0.1 

4. Simplify the equation: 2 = 0.1k

5. To calculate k, divide the number on the left by the 
number on the right.  

6. k = 2   0.1  = 20N/m
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