Answer on Question #66976 - Chemistry - General Chemistry
Question: A photon of violet light has a wavelength of 423 nm. Calculate the frequency, the
energy in joules per photon and the energy in kilojoules for a mole of photons.
Solution
1) The frequency of the photon can be calculated by the equation (c = 3*108 m/s — speed of light in
vacuum, A —wavelength (m)):

c 3%x108m/s

=-= ~ 7.092 x 1017 s71.
f =37 231012 = 1092+ 107s

2) The energy of the photon can be calculated by the equation (h = 6.626*1034 J*s — Planck

constant):
hxc

A
3) The energy for a mole of photons can be calculated by the equation (Na = 6.022*10?3 mol?! -

E= =hx*f =6.626x10"3%] x5%7.092* 105! ~ 4.699 « 1071°J.

Avogadro constant):

Ey =E* Ny =4.699 x 10716] x 6.022 * 1023 mol™! =~ 2.829 x 108 ] = 2.829 x 10°k/.
Answer: the frequency of the photon is 7.092*10% s, the energy of the photon is 4.699*107 J,
the energy for a mole of photons is 2.829*10° kJ.
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