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1 Hydrogen radiation from stars

Hydrogen emits radio waves (type of electromagnetic waves) with a wavelength of 21 cm =
0.21 m.

a) Determine the frequency of these waves.

b) Suppose that such waves take 10years to travel from a star to Earth. Determine the
distance from the star to Earth.

c) Determine how many crests from these waves arrive at the Earth in one minute.
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2 Green photons

A green light bulb produces light with wavelength 560 nm = 5.60x 1077 m. The bulb produces
60J of energy every second,

a) Determine the energy of each photon.

b) Determine the number of photons produced every second.
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3 Light emitted by an atom

An artificial atom has three energy levels as illustrated. The atom 160 x 1071]J
is initially in the highest level state and it jumps to the lowest level
state. 14.0 x ].OH]'QJ —

a) Determine the energy of the emitted photon.
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b) Determine the frequency of emitted photon. 10.0 x107%J
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