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Part A # i3 A (50 points)

1.

2.

3.

4.

TP & B ey HAAT?

(a) R % (Becquerel, Bg) (3 points)
(b) & E(Curie, Ci) (3 points)

(c) # % (Roentgen, R) (3 points)
(d) #&(Gray, Gy) (3 points)

(e) ##k(Sievert, Sv) (3 poirts)

AT LHGESR -

(a) spin-orbit interaction (4 points)
(b) LS coupling (3 points)

(c) jjcoupling (3 points)

(a) 324 Landé (splitting) g-factor #j & £ - (5 points)
(b) EheaAEHFHMAK - (5 points)

A HRABH BB R £ L > Michelson-Morley Ty BB EBA S, o
FHMBABLE R o (15 points)

Part B # H #& (50 points)

2.

A tungsten sphere with a diameter of 1.0cm is heated to 2227°C. At this temperature

tungsten radiates only about 50% of the energy that is radiated by a blackbody of the

same size and temperature.

(a) Calculate the temperature of the perfectly black spherical body of the same size
that radiates at the same rate as the tungsten sphere. (5 points)

(b) Calculate the diameter of a perfectly black spherical body at the same temperature
as the tungsten sphere that radiates at the same rate. (5 points)

Note: (0.5)'%~0.7, (0.5)"*~0.8, (0.5)>~0.25, (0.5)*~0.06, 2'2~1.4, 2.12
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6.

Consider a particle of mass m in an infinite one dimensional well of width L.

(a) Determine all possible normalized eigenstates W,(x,t) and the corresponding
eigenenergy E, by solving the Schrdinger wave equation. (10 points).

Assuming the particle is described initially by a wave that is superposition of the

ground and first excited states of the well: ¥ (x, t=0)=4Cy, (x)-3Cy,(x) where the

ground and first excited spatial wavefunctions y, and y, are normalized.

(b) Find the probability ratio of the particle in its ground state to its first excited state.
(3 points).

(c) Find ¥Y(x,t) for any later time, t>0. (5 points)

(d) Find the average energy (expectation value of energy). (7 points)

The radial and spherical parts of the wavefunction for an electron of a Hydrogen atom
is in the 3d state are given by R,,(r)=Ar’¢e ™ and Y,,(6,¢)=Bsinfcosfe”where A
and B are negative constants and a, is the Bohr radius.

(a) Determine the value of B. (5 points)

(b) What are the expectation values of L, and ‘I:\ ? (4 points)

(¢) Sketch the probability density versus r and indicate the radius at which the electron
is mostly likely found in terms of a, in the sketch. (6 points)




