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LH 4 Lösung zu AB 3 A hearing test – left or right?
Material needed:
Rubber tube (at least 1.5 m, with the exact middle of the tube marked), pencil or wooden stick

Procedure 1:
Place the tube on a table, and a chair with its back next to the table.


One person sits with their back towards the table, holding the tube openings close to their ears (cf. picture).


The other person taps the tube gently (!) with the pencil, starting at the marked centre and moving away from it.

Observation 1:
It’s easy to say whether the other person is tapping more to the right or the left of the middle of the tube.
Procedure 2:
Repeat the experiment holding only one opening near one ear.
Observation 2:
Now it’s far more difficult, if not impossible, to say where the tube is being tapped.
Background:
Our brain is able to use subtle differences in timing to localize a sound source: If a sound comes from the left, for instance, it will arrive at our left ear fractions of a second earlier than at our right ear. This is enough for our brain to know the difference.

Exercise:
Sound waves travel at 331 m/s in the air, and at 1480 m/s in water.

a) Calculate the time difference between the tapping noise reaching the right ear and the left ear, if you tap 1.0 cm to the left of the middle – a distance that is sufficient to know the noise comes from the left.

b) Find an explanation why sound localization underwater is impossible for humans.

Solution:

a)
v = 331 m/s = 33.100 cm/s; ∆s = 2,0 cm





v = ∆s/∆t ( ∆t = ∆s/v





∆t = 2,0 cm / 33.100 cm/s = 60(10-6 s = 60μs

b)
As sound travels faster under water, the time difference between the sound reaching the left and the right ear is too short for the brain to be able to tell the difference.

