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1. In the Bohr model, compare the magnitudes of the electron’s kinetic and potential

energies in orbit. What does this imply?

2. The absorption spectrum of an element shows fewer lines than its emission spectrum.

Could you reason why?

3. In stars, the Pickering series is found in the He+ spectrum. It is emitted when the

electron in He+ jumps from higher levels into the level with n = 4. (a) State the

exact formula for the wavelength of lines belonging to this series. (b) In what region

of the spectrum is the series? (c) Find the wavelength of the series limit. (d) Find the

ionization potential, if He+ is in the ground state, in electron volts.

4. A muon is a particle with a charge equal to that of an electron and a mass equal to 207

times the mass of an electron. Muonic lead is formed when 208Pb captures a muon to

replace an electron. Assume that the muon moves in such a small orbit that it “sees”

a nuclear charge of Z = 82. According to the Bohr theory, what are the radius and

energy of the ground state of muonic lead?

5. If the electronic structure of the H atom is quantized, why do we get a continuous

emission spectrum from the H on the sun?

6. An atom has two energy levels with a transition wavelength of 5800 Å. At room

temperature 4 × 1020 atoms are in the lower state. (a) How many occupy the upper

state, under conditions of thermal equilibrium? (b) Suppose instead that 7 × 1020

atoms are pumped into the upper state, with 4 × 1020 in the lower state. How much

energy in joules could be released in a single pulse?

7. Determine approximately the ratio of the probability of spontaneous emission to the

probability of stimulated emission at room temperature in (a) the X-ray region of the

electromagnetic spectrum, (b) the visible region.
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