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1 Hooke’s Law
Hooke’s Law applies to elastic bodies and is defined as [2]:
The magnitude of the restoring force is directly proportional to the deformation.

A fuller discussion can be found in The Feynman Lectures on Physics, [1]

F=—kx (1)

where

e Fis the force in N;
e 1 is the displacement in m;

e k is the spring constant in Nm~!.

1.1 Springs connected in parallel
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Figure 1: Springs connected in parallel.

For springs connected in parallel, Figure [I] the combined spring constant, k, is given by ().

k= ky + ks 2)

where k; and kg are the individual spring constants.
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This can be proved as follows. The total force, F, is the sum of the forces across both springs,
F and F5, therefore:

F=FN+F

Both springs are extended by the same displacement, =z,

—kx = —(kix + kox)

k=Fk + ko

1.2 Springs connected in series

Figure 2: Springs connected in series.

For springs connected in series, Figure 2 the combined spring constant, &, is given by (8.

1_1 1 @)
ko ki ke

where k; and ko are the individual spring constants.

This can be proved as follows. Rearranging ()

The extension of the spring, x, is the sum of the extensions of both spring, x; and x5, therefore:

T =11+ T2

Both springs experience the same force, F',

F _F F
ko ki ko
1_1t., 1
k™ ki ke

2  Summary

In this short article Hooke’s Law has been presented. In addition, the equations for combin-
ing springs in parallel and series have been derived. Note, the analogy that could drawn with
combining electrical capacitance in parallel and series.
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