
Q70S – Superposition and speed measurement

This is a question about using the principle of superposition in radar speed measurement.

A transmitter emitting radio waves of wavelength 30 mm is placed alongside a receiver as shown. Some of the output of the transmitter is fed (by the wire shown) directly to the receiver and is then compared with the reflected signal.
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1.
A sheet of metal, M, is held in front of the device as shown, so that the intensity detected by the receiver is a maximum. When the metal sheet is moved 7.5 mm towards the device the intensity falls to a minimum. Explain why the receiver signal decreases.





2.
Explain why the minimum is not necessarily zero.




3.
The radiation is now directed at an approaching motor-car which is moving directly towards the device at steady speed, and the receiver detects a signal fluctuating in strength with a frequency of 2.0 kHz. Calculate the speed of the car.





4.
The driver objects that the calculated speed of the car is only about one ten-millionth of the speed of the radar waves, and that comparing the two speeds to this precision is obviously impossible. Reply to the objection

