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Learner Resource 6 Period of an oscillating metal rod

You are to investigate a metal strip with a mass attached to its end.

The strip has two 50g masses attached to the end. These masses are not to be removed from the strip.

The strip should be clamped to the edge of a table and the length of the strip over the end of the clamp measured.

You are to investigate how the period (T) of the strip depends on the length (L).

The amplitude of the oscillations should only be a few mm.

Notes:

The analysis of this data requires a knowledge of the mechanical properties of materials. It is worth noting that the 
period (T) of such strip oscillations can be related to the length (L) by:
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Where: 

M = mass attached to the end of the strip.

b = width of the strip   

d = thickness of the strip

E = Young’s modulus of the metal strip (carbon steel)

n = constant
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Learner Resource 6

You are to investigate a metal strip with a mass attached to its end.

The strip has two 50g masses attached to the end. These masses are not to be removed from the strip.

The strip should be clamped to the edge of a table and the length of the strip over the end of the clamp measured.

You are to investigate how the period (T) of the strip depends on the length (L).

The amplitude of the oscillations should only be a few mm.

Notes:

The frequency (f) of such strip oscillations can be empirically related to the length (L) by:

f = k Ln

where k and n are constants. Further, the value of k is related to the Young’s modulus (E) of the metal strip by:

E =

 

16 π2 M k2

b d3 

Where:

M = mass attached to the end of the strip

b = width of the strip

d = thickness of the strip

You may wish to consider this if you intend to process data to a full conclusion.


