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1. Isotope shift (10)

The deuteron has approximately twice the mass of the proton. Calculate the differ-

ence in the wavelength of the Balmer-α line in hydrogen and deuterium.

2. Electric field to remove an electron (10)

Estimate the electric field needed to pull an electron out of an atom in a time

comparable to that for the electron to go around the nucleus.

3. Hydrogen series (10)

(a) Using Balmer’s generalized formula, show that a hydrogen series identified by

the integer m of the lowest level occupies a frequency interval range given by

∆ν = cRH/(m+ 1)2

(b) What is the ratio of the range of the Lyman series to that of the Pfund series ?
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