10.
(a)
The diagram represents an interference pattern produced on the surface of water in a ripple tank when two dippers D1 and D2 are vibrating in phase.  The full lines indicate regions of maximum disturbance, the dashed lines regions where the water surface is undisturbed.
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(i)
Explain how waves from D1 and D2 can produce zero displacement at P at all times.

(2)

(ii)
The wavelength of the ripples is 3.0 cm.  If the distance from P to D1 is 46.5 cm, what is the distance from P to D2?  Give your reasoning.

(3)

(iii)
A student says that a stationary wave pattern exists along the line joining D1  and D2.  Explain what is meant by a stationary wave pattern.  Deduce the separation of the dippers.

(4)

(b)
The dippers are driven up and down at 50 Hz using short solenoids connected to a low voltage a.c. supply.  The dipper itself is a short magnet supported by a copper spring.

(i)
Describe the type of motion followed by the dipper.  Explain how it is forced to move in this way.

(4)

(ii)
The amplitude of the dipper’s motion is 0.75 mm.  Calculate the maximum speed of the dipper.

(3)

(Total 16 marks)

