If an electron makes a transition from the n = 4 to the n = 1 Bohr orbital in a
hydrogen atom, determine the wavelength of the light emitted and the recoil
speed of the atom
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wiich by momentum conservation mast be the recoll momentam of the atom. Using the mass of
the hydroges atom a5 167 « 107 kg we find it's speed must be
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Thus, the wavelength of the eputted photor 13 ©7 0 nm. while the recodl speed of the hyvdropen
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A photon incident on a hydrogen atom causes the electron to make a transition from the n = 1
orbital to the 7 =3 orbital. What is the wavelength of the photon, and what are the possible

Solubon:
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wiich by energy conservation must be equal fo the energy of the modent photon. The associated
wivelength i then found wieg
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939 What percentage of imcident X-ray radiation passes through 5.0mm of material whose linear
shsorption coeffcient s 0.07mm"?
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11.1. Determine, in angstroms, the shortest and longest wavelengths of the Lyman series of hydrogen.

Ans.  Wavelengths in the Lyman series are given by n; = I:
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The longest wavelength corresponds to n, = 2:
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The shortest wavelength corresponds to #, = o0:
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11.6. Find the wavelength of the photon that 1s emitted when a hydrogen atom undergoes a transition
fromn, =5ton =2

Ans. From the Bohr model, the energy levels are E, = (~13.6eV)/n’. Hence,

13.6eV 13.6eV

Ey= - =306V Ey= - = -05MeV
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From the Bohr postulates the energy of the emitted photon is
E.=-0.544cV - (-3.40¢V) = 2.86eV

The wavelength of this photon is given by
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