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1. (a) What is the difference between Positronium atoms and Hydrogen atoms?
(b) What is the difference between Davisson-Gemer experiment and Thomson experiment?
(c) Sketch roughly the spectral distribution of black body radiation at 6000K and 300K.
(d) Sketch roughly the X-ray spectrum emitted from a copper target.
(e) Describe the Frank-Hertz experiment and its significance.
(f) Describe the Stern-Gerlach experiment and its significance. ,
(g) Explain one shortcoming for the Rutherford’s and Bohr’s atomic model, respectively.
(b) Explain the two remarkable aspects of the photoelectric effect.

2. An one-dimensional potential well is given in the form of a delta function atx =0,
V(x)=-Vyd(x), ¥y >0.
(a) Derive the energy of the bound state.

(b) Derive the transmission coefficient, when a beam of particles, each of mass m and energy E >0,
is incident from the left.

3. The wavefunction of first excited state of the harmonic oscillator is y,(x) = Alxe"""z 3
where o and 4, are constants.
(a) Find 4, in terms of a.
(b) Find Ax and Ap. Is the result consistent with the uncertainty principle?

|:J. dxe—wf’:\/Z;J‘ dxxze'"“’z:—l—-\/-;—;." dxx4e"ax2=‘§‘2‘ Zijl
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4.(a) Calculate (210|AS-2|210)=? for _thé hydrogen electron.
(b) Calculate L,L, |2,1,1)=?, L ,L,|2,1,1)=? and (L,L ~L,L )
[L.=L, +iL, and L,|6,m,) = J(¢Fm )¢ xm, +])
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