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1. A man wishes to travel to the farthest star in our galaxy (about 10° light years far
from the earth) within his life time (assumed to be 100 years).

(a) Estimate the required speed (in the unit of light speed c) with respect to the
earth. [10%) ,
(b) If his rest mass is 60 kg, what is his relativistic mass at this speed? [8%)] '
22Ina photoelect?ic experirhent, monochromatic light and a sodium photocathode are
used. 'The stopping potenflal is found to be 1.85 V for A = 300nm and 0.82 V for
A = 400nm. From these data, please (a) determine the Planck’s constant {10%], (b)

the work function of sodium in electron volts [10%], and (c) the threshold wavelength
for sodium [10%). (c =3 x 10°m/sec, Inm= 10~°m, and e = 1.6 x 10-'°C.)

3. Consider the one-dimensional motion of a particle experiencing the potential V (z).

(a) Write down the Schriidinger equation and the time-independent Schrédinger equa-
tion for this system. [8%]

(b) Assume the potential is an infinite square well given by

0 -2<z<t
= 3 3
V(z) {oo z<-forz>4$.

Find the energy eigenvalues [8%) and the eigenfunctions [12%)] of the time-independent
Schridinger equation. o ,

4. One of the eigenfunction in the above problem is given by

Acos ZE -2<z<}
= a 2
¥ () { 0 z<-forz>%

Find the expectation values: %, p, 22, and p?. [4x6%)




