第五章

1. Apply the variation function 
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to the hydrogen atom; choose the parameter c to minimize the variational integral, and calculate the percent error in the ground-state energy. 

2. Consider the one-particle, one-dimensional system with potential-energy

V = V0 for 
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, V = 0 for 
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and V = ∞ elsewhere, where V0 = 
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. Treat the system as a perturbed particle in a box. (a) Find the first-order energy correction for the general stationary state with quantum number n. (b) Find the first-order correction to the wave function of the stationary state with quantum number n.

3. (a) Calculate the wavelength and frequency for the spectral line that arises from an n = 6 to n = 3 transition in the hydrogen atom. (b) Repeat the calculations for He+; neglect the change in reduced mass from H to He+.

4. For the hydrogen-atom ground state, find the probability of finding the electron farther than 2a from the nucleus.

5. Find the terms that arise from each of the following electron configurations: (a) 1s22s22p63s23p15g1; (b) 1s22s22p24d1
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