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(20%) 1.Among the following Nobel Price winners, choose 4 cases and describe their

accomplishiments in details ©

1901 @ W. K. Ronigen 1215 ¢ W, H Bragg and W. L. Bragg
1921 : A Einstefn 1935 : J. Chadwick
1938  E. Fenn 1957 . C.N. Yangand T. D. Lee

Hint . You may choose items from the following ~

discovery of X-ray +

discovery of spontaneous radioactivity »

discoveries regarding the laws governing the blackbody radiation -
analysis of crystal structure using x-rays s

discovery of the law of the photoelectric effect -

discovery of the wave nature of clectrons »

discovery of the neutron »

discovery of nuclear reactions brought about by slow neutrong +
discovery of parity violation 2

{10%) 2 Doppler effect is the phesnomenon that the fresquency of a wave increases/decreases

as the source approaches/recedes the observer. A driver was stopped by the
policeman for passing the interseci at the red light, yet the driver claimed that he

saw a green light.  According to Doppler effect, do you think the driver should get
a ticket of speeding instead 7

{20%) 3 Give two examples of modemn technology applied to biological researches, Explain

the physics principles behingd the technology =

(20%0) 4 {a)Derive the expression for energy levels of 3 hydrogen atom «

(b)Find the wavelength of the Balmer series, which is the transition between an initial
state of n = 3 and a fnal state of n=2. Give the valuesof 3 =2 and 4 — 2 in

unitz of A o

(c)Suppose we replace the electron of a hydrogen atom by a muon { §,= ., and m.
= 207 m, ), what are the wavelengths of 3~ 2 and 4 — 2 transitions 7
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(30%) 5.A particle of mass m and enerpy E is moving in one dimensional potentiel well
disenibed by

0 _
Vx) = where —af2 .{ x<af2
0 othewise
(a)Detive the expression for w{x t) ;

(b)Caleulate <x*> and <x>, determine

(c)Calculate <p*> and <p> »
MName Symbol Value Unita
Speed of Iight c Z.99792 x 10° m/eec
‘Vacuum permittivity & R.A541% x 107*  eoul/volt-m
Planck’s constant A §.82608 » 107~  joale-sec
=4.135687 « 107*®  eV.gec
£=h{2x 105487 X 107*  joule sec
=(.08212 % 107" eV-sec
Elementary charge € 1.60218 % 107%¥  ¢oul
Electron mass e 9.10939 % 10-™ kg
Avogadra's number Na 8.02214 X 10% mol !
Boltzmenn's constant % 138086 ® 1072 jenle/Kelvin
=B.B1739 x 107" eV/Kelvin
Atomic masg unit 7] 1.66054 « 107% kg

A= 1.004 X 107 erg-sec {Planck's constant divided by 2x)
€ = $.80 X 107" esu {magnilude of electron cherge)
m o= 0811 X% 10 ¢ (slectron mass)
A = LB72 X 10™" g [proton mass) .
dy = A'/me? = 5.20 ¥ 10~ cm {Bobr radius)
¢/mg = I7.2 ev (twice binding energy of hydrogen)
£ = 300 X 10" em/eec {speed of light)
Az/et w 137 {reciprecal fine structure constant)
ehf2me = 0.827 X 107 erg/oersted (Bohr magneton)
me? = 3,15 X 10% ev (electron test epergy)
i _ IMe? = 038 Mev (proton rest energy)
lev = 1.602 X 10" erg
-I Wavelength associated with 1 ev/c = 12400 A
! Temperature sasociated with 1 ev = 11, 600°K
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