
Q190S – Super6: Wave Behaviour, Questions, Short Answer, AS Level, interference, phase difference, superposition, wavelength, position of radio waves

Look at the diagram carefully and then answer the questions.

Direct and indirect transmission

Medium-wave radio signals from a transmitter can reach a receiver by two routes – the ground wave travels direct from transmitter to receiver, whilst the sky wave travels up to the ionosphere, and is reflected from it down to the receiver.
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This means that superposition may occur. At night the sky wave is particularly strong; its amplitude is comparable with that of the ground wave. The receiver may receive a strong signal, or almost none at all, depending on the effective height, h, of the ionosphere at that moment. This height tends to vary over a period of a few seconds and so the signal will rise and fall – an irritating phenomenon called 'fading'.

1.
What can you say about the path difference between the two routes when the signal is a maximum?





2.
If the signal now changes to a minimum what must have happened to the path difference between the two routes?


3. 
Suppose that a maximum signal is received when the wavelength  = 250 m, the distance from transmitter to receiver d  = 120 km, and the height of the ionosphere h is effectively 80 km.


By what distance would h have to change in order for this signal to become a minimum?




