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第 1頁 共 1頁

electronIna§ sⅡle=9.1l × 10￣Jlkg     electronchargee=＿ 1.6 × 10￣ 1’ C
Planckconstant ll=6.63× l0￣ 3｛ Js    light§peedc=3.0× l08m應
perlnittivityof士ee§pace ε0=8.85 × 10⋯ 12C2/Nm2

1.AcontiIluous一 waveHe＿ Nelaser producesa5mWlightbeamatawavelengthof632.8Ilm.

(l)HowmanyphotoⅡspersecondareemi扎 d?(5°/。)
(2)What is themome㎡ Ⅶlofe狂hphoton in t㏑ liglltbeam?(5°/o)

2. The stopping potential for elcctrons eⅡ litted Γrom a §ur出ce ill｛江ninated by ligllt of
wavelcng血 猝少lIlm is0.710VWhentheincidentwavelengll i§ changedtoanewvalue,the
stoppingpotential is1.碎 3、︳

(l)Whati§ thi§ newwavelength?(5°/。 )
(2)Whati§ thework比 nctionfor th必 urfaC田 (5°/o)

3.Electronsaremoving磁 tllavelocityof碎 .0× l0‘ m/§ .
(l)Whati§ thedeBrogliewavelengtll oftheseelectron§ ?(5°/。)
(2)Ifthe比 eleCtronsareusedto produceX＿fφs,whatis the§ ho㏄estwavelen致 htheycould
produce?(IgIloreworkfunc在 onef孔 ct§ .)(5o/。 )

碎.TheBo㏑ modeloftllehydrogenatom:

(1)Whatarethepo§何lateSoftllis model?(b°/。)
(2)Der打eΠom the比 postulate§ theenergylevels oftlleelectron in thehydrogenatom.(8°

/。 )

(3)Aga§ ofllydrogenatoms in tlleirgroundstateisbombardedbyel㏄ trons前血 kinetic
ene吧yl2.比VWhatemittedwavelengtll§ wouldyouexpectto see?(6°/。 )

5.Consideraone一 diInensional in丘nitepotentialenergywell ofwidthL:

U(x)=｛
cg fot私ξ名:︴王ξ．

(l)Ifap抑 tiCleofmas§ m is trappedin tlli§ potentialwell,丘ndthee㏄rgylcvel§ Enofthis
p鈕tiCle and the corre§ ponding IlorInali孔 d WaVe血 nctions ψ nby solving tl上 e Stationary

Sc㏑〕dinge︳sequ血on.(12°/o)

(2)Anelectron is trappedinaone一 dimensional in且 ni竹 pote工ltial、㎎llasdescribed加 ove,
withitswidthL=200pm(l pm=10￣ 12上ll).SⅥ〕posetlleelectron i§ in itsgroundstate.We
positionaⅡ electron＿ detector probeofwldth2pⅡ l so that比 iscenteredatx=50pm.Whati§
theprobabilityofdetec位 onbythis prob田 (8%)

(3)Foll°◥㎡ng(2),nowsuppo§e組 eleCtron i§ inacei缸 nexcitedene吧 ystate.Theelectron’§
probabilityden§ ityi§ zeroatx=0.3Landx=0.碎 L,Whileis notzeroat intel一

一一
edi斑eValuesof

x(i.e.,0.3L<x<0.4L).Theelectron thenjump§ to the㏄xt lowerenergylevelbyemi㏄ ing
light.Whatis theene吧yoftheemi扎dphoto田 (l0°/o)

b.SupposetwoelectronSinanatomhavequantuInnⅦbers n=3andt=l,that is,theyare
bothin the3p§ ubsllel1.

(1)How】

一

nany§ tate§ arepossiblefor tllc比 tWoelectfons?(5°/。)
(2)工ftllePauliexclusion principledidnotapplyto tlleelectrons,how】

一

nanystateswouldbe
po§§ibl田 (5°/°)

7.Cert斑natom§ inu比 groⅢld§tatecanabsorbmdiationatwavelen︴扣hs150Ilm,玝 50】

一

lm,

‘00】:上m,and700llm.AΠer出bSorbingradiationatthegive工 lwavelength§ theatoⅡlcanradiate
atthesesamewaVelengtll§ aswellasataddition㏕ wave比ngths.Whataretlleaddhional

wavelengths?(l0°/。)
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