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Area of study 1 — Electric power
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Q10 As the square loop moves out of the magnetic field, the
magnetic flux (into the page) through the square loop decreases.
According to Lenz’s law a current is induced in the square loop,
which opposes the decrease in magnetic flux by increasing the
magnetic field through the square loop (into the page). This
happens only when the induced current flows in the square loop
from Q to P.
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Area of study 2 — Interactions of light and matter

Q1 When an electric current flows through the filament, the
electrons gain a wide range of energy from thermal excitation.
These electrons return to lower energy states by emitting light
(electromagnetic radiation) of a wide range of frequencies.

Q2 Incandescent light globe gives a continuous wide spectrum
of visible light and beyond, whilst a mercury vapour lamp gives
a spectrum that consists of a discrete set of frequencies of light.
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Q4 The microwaves from S| and S, arrives at point Y (the 1%
maximum) in phase because the path difference is a whole
number multiple of the wavelength. Constructive interference
occurs and a maximum is detected.

Q5 The pattern of maxima and minima becomes wider because
the separation between a maximum and its neighbour minimum
is inversely proportional to the separation of S; and S,.
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Q12 Shortest wavelength — highest energy, .. from n=4 to
n=1,. . E=12.8-0=12.8¢V.
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Detailed study 1 — Synchrotron and its applications original intensity, i.e. 1.1x10™ Wm™.
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Q9 Interpret the ‘second harmonic’ as the next harmonic with
n=3. f=3x256=768 Hz.
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