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i. How to measure the temperature of an object by using the principles ufblac.kh:}dy
radiation phenomerion? (%)

In the photoelectric effect ﬂxpenmmt. how would tha plwtnm.trrem be changed if
one changes the (a) light i mtenmt_v (b) light- fr&quem:y‘? why? {’}%}

3. On the basis of Bolr's atomic model, explﬁin why S0ME emission Lnes are
mussing m the absorption spectrom. (%%6) '

4. Explain why i it is necessary to use electrong with l'ugl'm energy in cm:ler to resolve
smaller dlmenmuns m the efeciron diffraction experiments. (72%)

5. Ulustrate the pumtmn-mumentum um:m-tamty pnnuple with the mngle slit

diffraction experiment. (7%)
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6. Consider an electron moving in an infinite square well, with well width = L.

a} Solve the comresponding Schrodinger equation for the ground state and the st
excited state wave finctions, walx, and Yilx, 1), Tespectively. Here x = pusiti_q_li, t =
time. Note that the wave functions naust be nofmalized. {10%)

b} Suppose the electron is in the state Wit} = [welx,t) + wi{x,6)}/2"* Calculate the
expeciation value of eleciric dipole, which is defined as (—e}x  in classical mechanics,
with {-e) the electronic charge, {10%) : -

¢) The above dipole is a periodic fimction of time and i can radiate light. What is the
wavelength of the light? (5%)

ff  Consider a potential barrier V(x}, with

V(x) =V, 0<x < W,
=0 otherwise,

If a particle with a kinetic energy E, where E <V is mcident upon the barrier. What is
the approximate probability for the particle to tuanel through the bariier? {The

probability is an exponential fimction of W. You are only required to obtain this
exponential function as the answer.) (19%)
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Angular momentur (15%)

The angular momentus opesators L., L, L,, I are defined as follows:

L=yl -2P, L =iP, —xP L =xP -yP L'= LILI+L},LJ,+LILI,

I rF-r

where p.. p., p, aﬁ: the x-, -, and z-component of the linear momentum.

The commutator of two operator A and B is defined by [A, B]= AB-BA.
Evaluate the following commuiator:

(8L, .L,] BML, L} (QL.x] OIL,»] BIL, x*+y* +2%]

central potential problem (15%)
A particle with mass 2+ moves in the following three-dimensional central potentia):

0 whenr<R

V{r’g’ﬂ:{vﬂ when s > R

{a) Write down the form of the (unnormalized) wave function O(r, 2, #}fc:-r r<R
and >R if the particte has an energy E <V, . |

(b) Write down the equation for the radial part of ®{r,&,4) and Iha cenditions that
must be satisfied.

(¢} Derive an algebraic equation from which the graund-gtate energy may be solved.




