第二章

1. For a macroscopic object of mass 1.0 g moving with speed 1.0 cm/s in a one-dimensional box of length 1.0 cm, find the quantum number n.

2. Consider an electron in a one-dimensional box of length 2.000Å with the left end of the box at x = 0. (a) Suppose we have one million of these systems, each in the n = 1 state, and we measure the x coordinate of the electron in each system. About how many times will the electron be found between 0.600 Å and 0.601 Å? Consider the interval to be infinitesimal. Hint: Check whether your calculator is set to degrees or radians. (b) Suppose we have a large number of these systems, each in the n =1 state, and we measure the x coordinate of the electron in each system and find the electron between 0.700 Å and 0.701 Å in 126 of the measurements. In about how many measurements will the electron be found between 1.000 Å and 1.001 Å?

3. An electron in a stationary state of a one-dimensional box of length 0.300 nm emits a photon of frequency 5.05*1015 s-1. Find the initial and final quantum numbers for this transition.

4. For the v = 1 harmonic-oscillator state, find the most likely position(s) of the particle.
5. The three-dimensional harmonic oscillator has the potential-energy function
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where the k’s are three force constants. (a) Find the energy eigenvalues by solving the Schrodinger equation. (b) If kx = ky = kz, find the degree of degeneracy of each of the four lowest energy levels.
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