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第二節 近代物理 試題 (選考)

第1頁 笨1頁

U§ehlcon§taⅡ t§ :

E比ctron m必 Sme=少 .l1× 10￣
31(kg)

Planck’ scon乩ant ll=6.b3× 10￣
3再

(J.s)

Ry山 crg’§conStantR｝工=1.097× 107(m)┤

leV=1石×10￣
1’ (J)

Part1工 S㏑出qⅡe§tioⅡ

(PlcaseanswerthcfollowingqwstionsbrieⅡ y)

〔1︳ MaxPlanck proposcdapos拉 lateasdeve1opingatheoryto§ uc㏄SShllyexplamthespectral

dis㏑bution ofblack-bodyr㏕ iati° n.Pleascexpl缸 n it.﹌o/0)

B︳ Pleaseexp1出 nBo㏑’
s postulates必 &Velopinganatomicthcoryforthchydrogcnatom.(6° /。)

β1Pleaseexpl血 n themeaning§ ofwave-particledualityoflight(3o/o)andmatter(3%).

︳心lPleaseapplytheconccpt ofquantumnumbers toeXplaillPauliE犯
luSio且 Pri】㏄ iple.φ耽 )

〔田Ple必CeXplamthephysicalmeaning(3o/o)ofaone＿ dimcnsion㎡ wavefunctionΨ (x)andwr比

doⅥ啦出sunit(SI)(2° /。
)．

Part2:Cn1● ulatioⅡ Problem

(Pleaseanswcrthe㏑ llowingproblcms◥mthde伍 i比dproccdures)

〔q工naphoto-electricef孔 ctcxperiment,thekinctice㏄rgicsofphoto一electrons r狂 lge士oIll孔ro

to碎 .3× 10一
1’ Jwhen lightwith310I上 工nWaVele且gthfa1ls onamet缸 surfacc.P比ase丘nd:

(ω Thc§toppi㎎ potential㏑ r 血is light;(5°/o)

(b)Tllet㏑ esholdwavcleIlgthfor this mcta1.(5° /。)

〔日 InaCompton＿ effectexperiment,al60＿ pmX＿ rayphoton scattφgo生 anelectronand

cmergesatl25o to itSOriginaldirection.Please丘 Ild:

(a)Thewavelengtll ofthescatteredX一rφ photon;(8°/o)

(b)Thekineticenergyoftlleelectron ineV(7° /。 )

〔8IIfaRydberghydrogcndropsfrom then=180level to rl177level,plcase丘 nd:

(a)Thew卻 elength(5o/。 )and

(b)Theene名yineVofthephotoemmed(5。/°).

〔9IIfancxpcrimental transistoruSeSaSingleclectron tf“ )pedinab.8-Ⅲnwidequantu【Υ1-Well

cha1lIlel,pleaseapplyHeisenberguncert血 ntyprincipletocalculatetllcminimuIn kineticcnc】名y

ineVthat tl上iSelectroncouldllave.(10°/。)

︳1⊕〕Ap㏕ icle’ swaVe乩 nction isgivenbyΨ (x)=Aε 一x2/a2,whcreAandaarerealconSt組 tS.

Plcasefmd:

(ω Theprobabilitythat tllep㏕ iclei§ most li㏑ lytobefound(Pmax);(7%)

(b)Thcloc斑ionWherc血eprobabilitydcnsityis 告(Pmax).(8o/0)

〔1l〕

(a)Anclectron inalong,org加 cInoleculeusedinadyclaserbehaveslⅡ 想δapa比iCleinabox

withwidth碎 .1bI1工n.Plcase丘ndthewavelengthofthephotonc且littedwllen tlleelectron

mdefgoesatranSitionΠomthesecondcXcitedlcvelto thc丘 rstexcitedleve1.(3o/。 )

(b)ThcwavemnctioIlofaparticleinaboxcanbecxprcSScdas Ψ(x)=准 sin(坐
吾
上) by

solvingti】｜ne-independcntSc㏑ odingcrequatioIl inadeep§quarepotentialwellwitllwidtllL.

Plcasccalculatctheprobabilityof丘 ndingap血iClein theregionbctweenx=L/再 andx=3L/碎

whenthcparticleis in tlle丘 r§texchedleve1.(Hint:工 nteσ缸 byparts).(12°/。)
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