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Ch. 6: DEFORMATION

6.1 ELASTIC DEFORMATION
a) Effects of a force

● A force cannot be seen , but its effect can be observed.
● Three effects that a force can produce are:
1. a change of shape (deformation)
2. A change of state (acceleration)
3. A change of direction (rotation)

b) Extension-load graphs for an elastic solid
Elastic deformation
● An elastic deformation is a temporary change in the shape or the size of a body when a force is
applied on it. When the force stops acting, the body regains its original shape and size.

● Example: compressing or stretching a spring, squeezing a tennis ball
Experiment to investigate the relationship between force applied and extension produced

Procedure:
1) A spring is suspended vertically from the clamp of a retort stand alongside a metre rule as shown.
2) A needle is attached to the lower end of the spring (with some plasticine) to act as a pointer.The

initial length of the spring is recorded.
3) A hanger is then suspended at the bottom of the spring.
4) Slotted masses are gradually then gradually added to the hanger and each time the corresponding

extension that is produced is noted. The weight of each mass is also calculated and recorded. At
least six different values of weight and extension are thus obtained.
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5) A graph of load (weight) against extension is then plotted.
The graph should be a straight line passing through the origin, indicating that the extension
produced is directly proportional to the force applied.
Note: To verify that the limit of proportionality of the spring is not exceeded, its length before and
after unloading must be equal to its initial length.

c) Limit of proportionality for an elastic solid
● Up to the limit of proportionality, the
extension produced in produced in the
material is directly proportional to the load.

● Beyond the limit of proportionality, the
extension produced is no longer proportional
to the force applied. Some permanent
deformation is produced in the material and
the body does not regain its original shape
when the external force is removed.

d) Calculations on extensions for an elastic solid using proportionality
Hooke’s law
● The amount of deformation produced in a body is directly proportional to the force applied,
provided the limit of proportionality is not exceeded.

i.e. force  extension or F  e  F=ke
where k = spring constant
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