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1. {10 points) The spectrums shown below are the emtssion and absorphion spectrums
of soctium vapor.  Please 1denttfy which one (A or B) is absorption spectrum, and
explain why the number of lines in the absorption spectrum of sodium vapor is
different from that of errsssion spectrum? (10 points)

2  (each one 5 points)
{a) Why is the wave naiure of matter not more apparent t0 us in our daily
observation.

_ (b} Based on uncertainty principle, how do you explain the width of atomic spectral
lines?

{c) Give an exampie for the cotrespondence principle.

(d) When we use waves to describe a moving particle, what are the duferences
between the phase velociiy and the group velocity .

3. (20 points) A physical sysiem with a step potential, as shown below, has the total
energy E less than the heigit of the potential step. Derive the wave function for this
systetn, and find cut the reflection coefficient R.

(hint: consider the free panticle and tunneling cases)
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