DOPPLER EFFECT
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Aim

The aim of this experiment is to demonstrate the Doppler effect using water waves, sound and microwaves.

Method using a ripple tank

Apparatus required

Ripple tank 

Power supplies for ripple tank motor and lamp

Wheeled trolley for mounting ripple tank

2 retort stands, bosses and clamps

Dropper

Experimental instructions

This is most difficult of the three experiments to carry out. The ripple tank needs to be mounted on a wheeled trolley while the dipper, the vibrating bar and its holder need to be held in clamps. The ripple tank moves under the dipper while the dipper is vibrating.

Methods using sound

[image: image2.bmp]
Apparatus required

(a) Piezoelectric buzzer on the end of a string

Long leads – they should be as long as the string – suggested length 1.5 to 2m

Suitable d.c power supply

(b) Tuning fork mounted on resonating box and a felt covered hammer
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Experimental instructions

Having checked that the buzzer is securely fastened to the string swing it (and the leads) round your head in a large circle. The students should hear the pitch of the buzzer rising and falling as it moves towards and away from them.

If you can power your buzzer with a battery then put the battery and buzzer in an open plastic container and fix the string to that.

An even simpler experiment is to use a tuning fork mounted on a resonating box. Hit the tuning fork with a felt covered hammer and then just move the box towards or away from the students while the tuning fork is still ringing. They should be able to detect a change in the note compared with that detected when the box is stationary.

Method using microwaves


Apparatus required

Microwaves apparatus (transmitter and receiver on stands)

Amplifier

Loudspeaker

Power supply for microwaves

Sheet of card mounted in a base clamp

Leads

Experimental instructions

Set up the apparatus as shown h the diagram. Ideally the power supply should not be perfectly smoothed.

With the metal plate stationary no sound should come from the loudspeaker. However when the plate is moving towards or away from the cardboard a note should be heard – rising and falling in pitch as the plate is moved either faster or slower.

A wooden ruler vibrated in front of the cardboard shows the effect very well.

An alternative method is to keep the metal plate fixed and simply move a flexible ruler backwards and forwards in front of it.
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