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(1) Make plot of relativistic kinctic energy versus speed of a pacticle. (10%)

(2) An eleciren of rcst mass m, has a kinetic energy 10mct, What is the
wavelength of Lhis electron in units of nar 7 (20%)
C Hints @ w =0501Mel /c?, he=1240eV - )

(3) The radial wave funclion of a hydrogen atom is
Rr)=2a5" e
where a,= Bohr's radius. What is the probabilily of [inding the eleciron
bctween r=0 and r=q, 7 (20%)

(4) Consider a particle in an infinite one-dimensional well with width ¢ .
(a) Find the normalized wavefunctions of the ground state w, and the first
excited state w,. (10%)
(b} Il the particle is in a state
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Find the mean value of the position, mowentum, and cnergy of the particle.
(15%}

{9} Consider a two-electrons of atom with quantum numbers
m=20=15=1/2 I
iy =3y =15 =113,
where », 4, and s, are the principal, orbital angular momentum, and
spin quantum numbers of electrons, respectively. _
(a) ¥hat are the good quanlum pumbers for j-j coupling 7 (5%)
(b) ¥hat are the good guantum mumbers [or 7..s coupling 7 (5%)
(c) In a weak magnetic field, how many possible stales are there 7 (5%)

(6) Try lo answer the following quostions:
(a) ¥hy does the electrical conduclivity of a meial decrese as the tcmperalure
is increased ? (5%)

(b) low would you cxpect the cunductivily of a semiconductor io change with
temperature ? (5%)
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