SP425 Quantum Mechanics II

Homework Set #1




Due Date: Mon 27 Aug ‘07
1.  Show that the ground state wavefunction for the hydrogen atom, given in Eisberg & Resnick Table 7-2, is properly normalized in 3-space. (Do not set Z(1).

2.  Expectation Values of Radius

a.  Calculate an expression for the mean radius, <r>, of the ground state of a one-electron atom using the wavefunction given in Eisberg & Resnick Table 7-2.  

b.  Look at the remain wavefunctions in the Table and be glad we aren’t going to calculate <rn> for each of them.

Calculations and derivations in quantum mechanics are straight forward, but the mathematics can be difficult to execute.  This motivates people to discover ‘tricks’ to get around the difficulty.  Consider the following tricks which are useful for hydrogenic atoms (one-electron).

3.  Do Griffiths (2nd ed) Problem 6.33
4.  Do Griffiths (2nd ed) Problem 6.35
Note that by using these tricks, one can perform the calculations for any excited state and any l  and is much quicker than grinding the integrals out one-by-one..

