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1 An electron moves m a Clrcular path of radius 1.2 cm perpendicular to a UmfOlTIl magnetlC field 

The specdofthe clcctronls 106 m fl What IS the tota1 magm址ic f1 ux encrrcled by the orbit? 

客 2.15χ10 毫 wb @ 2.15xl0.6 wb íD 2.15x lO.7 明 b 喧) 2.15xl0.Rwb 

2. 	hl a magnetlc fieid dlrected vert恥cal1y upward，泣 P叮叮 cle tnwally moving north is deßected 


tO\\i ardthewest 吼叫hat is the sign ofthe charge on the partlc1c? 


心 negaÌlve 直) positlVe :t: neutra1 @ cou1d be anythmg 


3 A glass cube m au has a refractlve mdex of 1.50. Parallel rays of! ight enter the top obhqucly and 

then stnke a Slde ofthe cube. 1s it pos缸 )Ie for the rays 10 emcrge from thlS Slde? 

心 ~'o 串 Y凹[; Likcly @ partmlly 

4 A glass rod ofrefractive muex 1 50 IS ground and pol1shed at both ends to henl!Spherica1 surü泌的 

of5 cm radlUs. When ar. obJect is placed on the axis ofthe rod, 20 cm from one end, tl苟且nal 

image is fOffiled 40 cm from the opposite end. Vvl1Ut 15 the 1ength of the rod? 

@20cm 岳 30cm ß:140cm <<5) 50cm 

5 Llght (l fwavelength 589 mn from a d!stant source is mcident on a slit 1.0 mm wide 阻dth， 

resultingdi扭扭ction pattcm is observed on a scre叩 2.0mawa子Whatlstl記 d1stance bet\veen the 

lwo dark fu時間叩 eithers1deofthecen!ral bn呂ht fnnge? 

當 2.34mm @ 236mm ~) 2.38mm @ 240mm 

6. 	A solcnOld 15 10 be dcslgned 10 producc a magnctlc field ofO.lT at lts ccnter. The rad!凹的 tobe5 

cm and the length 叩 cm， and thea、'ailable Wlre can carry a m,:unmum cu汀entofl0 A. How 

many(um時 per umt 1ength shou1d the sol開O!dhd吋弓 

@ 6958m': 串 7958m. 1 if; 8958m- 1 岱 9958m-1 

7 明乃lÌch ofthe following is not a vector? 


@了nomen仙@ ve10city 岱 acce1eratlOn @吼叫k
 

8 Adiverging menisclls lens of 1.48 refractlVe index l1 as concave spherica1 surfaccs whose radÌl are 

一一 一一一~~笠主堡壘A主體笠奎L一一一一一一一)
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口5，"叫叫叫a缸叩吋叫叫"吋山叫1吋山心d叫仙40m 心叫旭…出叫叫血伽巳仰"山岫"山l叩叫O 

t甘h芯ε"沮，79 

!f，; 7山直 7川 15cm 。 -15cm 

9\間Iatmustth巳 dlstancebetw目n point chargc ql =320μC and pomt charge q2= -4 4 0μCforthe 

eleclrostatic force between th間1 10 have a rnagnitllde of 6.90N? 

宙 1 12 @ 1.3 6 (Þ 169 @ 2.01 m 

10 , Thecurr個t m a smgle-loop circuit with one reslstance R IS 5.0A. \Vhen an addltlOnal r的stan∞

。f200 的 mserted m series with R, thc CUITent drops to 4.0A. Wh at lS R? 

@7.00.吾 8岫在) 9.00 @ 10 on 

11 Amagncti巳 field of magmtudc 5 Ü x 10 -4 T is 10 be produced at a wslance of 5 cm 企omatong 

stratght wire. Wh at current is reqU1 red 10 produce th15 field 

也 1.25A @ 12 .5 A (012SA @ 250A 

12 Anelectroma伊et1c wave propagates m a fer叮 te matenal ha\'mg K= 10 and KM = 1000 Fmd 

Ihe\'<ηaveleη皂白

自 20m 也 2.5cm (Ç) 3cm @4阻1 

13 CameraA , having an f/81ens 2.5 cm 111 dlà.meter, photographs 血。尚且t usmg the correc咒 

expos凡lfC of! i1 00 s. Vlhat exposure should c蚓、era B used in photographmg the same obJect iflt 

has an fì4 lens 5 cm m dmmctcr? 

@1仕的 s 骨 1/2的 5 旬的00 s :R! 1/400s 

14τi】eCUITcntmthc 、明mdim2S on a torO!d IS 2.0 À. Thcrc are 400 turns 血dthemeun 

"τclll11 ferentiallength IS 40 CI11. WJt h the aid of a search c011 and charge 個eas 山1l1gmstrumen↑ 

the magnetlc field is found 10 be 1 0 T Ca1culate the magnetlc inlensi1ì 

@ 2000Am-1 lù 4000Am-1 (Ç) 7.94xl05Am-1 @ 7.84xl05Am-1 

15 A rugby ktcker can glve the ball an mitlal speed of25n咐，、'1hataretheleastelevation 叩glea↑ 

WhlCh he can kick the ball to score a field goal frorn a pomt 5做官1D front of goalposts whose 

honzontal bar IS 3.44m above thc ground? 

通 24" 申 31 0 (Ç; 3T @ 42。 

16. A5 ,20gbullet movmg at 672m's stnkes a 700gwoode 門 hlock at rest on a fnctionless surface 

」一-一一-←一一一一 一一一一一←一 一一~
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Thebulletemerge泊， traveling m the same dlrectlOn '"叫h its speed reduced to 428虹vs. Wha此 Isthe 

i活活ultmgs可peedoftheblock?

也 O.91mls @ 1.34血肉 。 181mls @ 2.45m1s 

17 A rneler stlck with mass O.56k盔， about an aX1S perpcndicular to 也cstlCk 阻dlocatedatthe20cm 

mark(tr問tthe 仙也 asa thmrod) 、叫“ is thcrotatlOnalmertla? 

面 0.097 吾 0.134 岱 0.152 @ 0.195 kg m2 

18. A copper Wlre of cross-secltonal area 2.00xl。而 m2 and 1ength 4.00m has a 凹rrent of2.00A 

uniformly dlstributed across that 訂ea. How much electrical energy 18 tran5ferred 10 也crrnal 

energy m30mm? 

@ 223 也 233 <<~ 243 @253J 

19 An electric field of3 20000NIC points due north dt cerlam spo t. What art: Ih巳 magnitude and 

direction of the force that act5 on a charge of +4.0mC at IhlS spot? 

也 1280kK due 10 no地@ 1280kN duc 10 south 

。 1280N dueto nr的 心 1280N due to sou也 

20. An electron 15 released from rest Hl a ulllfonn electnc ficld ofmagnitude 2 以Jx104N/C. The 

acceleratlOnoftheelcclronls 

@2.25 @ 2.84 。 J 02 @ 3.51 x iO l5 m1s2 

L一一 一一一_~_(-11:!聖仿旦旦起旦遇哩!空空空'------~~_ _1 



團立成功大學九十九學年度碩士或招生考試試題

荒無組別 材料科學及二程學系

考習科目 A科目

斜a名稱 物理冶金

每題為 4 理 l' 每一題答對得1.5 分，答錯倒扣 0.3 75 分。 

21 The atomic volume of a 、 acancy 1ß a copp位 crystal wlth 也c lattJ ce constant of0.36 nm is 
曲。@ 1.2 (Þ 1.8 @2.2 x lO'29 m1 

22. For a supersaturated alIoy, its maxlmum har也less 

@ increases and the agmg Ì1me reqUlred for the maximum har自己5S 1ßcrreases 

@d仗時值的
 

<Q increases and the aging time reqUlred for the m阻lmumhar也less dccreas臼
 

@ remains unchanged as the agmg t巳mperature lS decreased 


23.Id開tlfy the dls\ocatlOU m teJms of its Burgers vector that c回回回心slip between (1 ， 1 ，1)組d 

(1 ,-1 ,1) ofa FCC lattice 

@ 1/2[-1 ， 1月@ 1I2[一 1 ， 01J (þ 1/2[1， 1月@ 1/2(1,0,-1] 

24. For the (lIamond crystal the forbldden 創作ractlOTI pl阻elS
 

@ (1 ,-1 ,1) @ (2 ，0，帥。 (4，0 ，0) @ (2，2月
 

25 Freezing can oc叩 r wlth no change m composition or tcmperature al thesc pomts which are 

cal1ed 

(-\l eutectlc @ eutectoid (Ç) peritectic @ congruent poîn旭 

26. 	lOlllc bonds arc formed by which ofthe proccss滔滔7


心 Eleclronsh阻ng @ Elcctron transfer 


。 Electr叩 delocahzatlon 。 Electron locahzation 


27 Metallic bonds are formed by wlnch ofthe proce路目。


@回ectron sharing (!1)Electron transfer 


c9 Electron 血locahi: atlOn @ Electroll localizatlOll 


28. Apolycrystalline sample is 

@ A polymer @ A powder <D Composed of smallα}"1訕。 Apartlc1e 

29. WhlCh slatement lS coπect? 


@ Defecls with a negative effectlve charge 缸edonors ，
 

L一一一
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。 Defect惚 with a positive effec t1 ve charge are donors , 


。 Al1 are wrong 


30. What is the el l:lctrostatlc bond strength ofA13+ lD MgAh04? 

@1/5 費w cm DM 

31 For a screw dlslocation, the shear stram around it is 


@ b/(2 J[ r) @ 2b!(lfr) ~ b2/(π 吋 D b'/(2 π<) ， 


where r IS the radjus ofthe Burgers crrcuit 


32. Forthee汀ècts of mclus lOn on the growmg gram Slze, whtch of the followmg IS cc叮ect'? 

@ R=3l/(4 f) @ R-=2r/(3 f) :fl R=4叫3D @ R=3r/(2r), 

where R 15 the radlUS of curvature ofthe average gr創刊 r 15 the radms ofthe mclusion, and flS the 

volumef!也ction ofmduSlon 

33 1'he growth ratc ofthe ltqU!d-sohd mterface (V) m conlmuo聞 growthlsrelated tothe 

underc凹 ling (Tu) by 


面 V=BTu2 骨 y2=8Tu ~ V=BzTu @ V=8T11 


34. The cutccllc larncllar spacmg (s) and thc growth rate (R) 3fe related by 


@ s=(2B/A叫1.2 @ S= (B/2AR) ,2 1] 25 = (B/AR)1 2 品 s=(包'AR)!2
 

35 Whlchofthefollo、叫ngs 18 al執 ay8correct

心 true strain < engmeenng 8tram 岳 true s\ress < engmeenng stre8~ 


Iþ true stram > engmeermg stram @ engm目nngstress<tl1lestress
 

36. Thc conccpt ofthe 'valence' ofan a\om refers \0 


@ Thc charge on 凹 WO 骨 T甘甜ength ofthe chemlcal bonds fonned 


也 Tbc combmg ability of an atom @ The stability ofan atom 


37 The geome\rical factor m diffuslOn 、ianes accordmg \0 


@ Thecrystalstructure 骨 τ'hc number of defects pr自己!nt
 

Iþ The SlZe o[the diffuslOn atoms 。 The di fTus lOn paths 


38. Ifwe addAl lOns III BaTi03, whatdo you expect? 

L一一一一一一一一一 旦到咀墨!L輩學金1世答-'-----____J 
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@Increasetheelectronconc削叫凹， 聲 Decrease the barium-vac叩cyconcentrat酬 

cQ r間easethe lilan叫m-，齡ancycc血色峭的叫 ~Increase the holc concen恤tw孔 | 
39 吶咄岫吋叫 

@ Decreasegrainsize @ Decreasetempera仙"
 

@ decrease porosity m speClmen @Decr且叩 stress
 

40 Ifthe gram-boundary energy of a boundary between t、.voironcrystalslsO.78Jlm2 ， while 拉回 

betwee們的n and a second phase p位訂 cle 0.40 J岫2 ， what angle 0 should OCC叫 attheJunCllOn? 

@ 25.67 也 30.19 1)43呵。19.870

如目名手在 置于物翠學論

每題為 4 堪 l' 每一題答對得1.5分 答鉛1J\' .:j口。月分 

Planck's const叩t h=6.626x lO-34 J.s Mass ofan electron-9.1 1O xl0.3 Kg 


Speed of hght=2.998x 1 O~ m/scc Charge of an electron= 1 ,602" 10-1') C 


41 Ho,^ fru;t must a spacecraft travel relaÌ1ve 10 the earth fOl each day on the spacecraft 10 


correspond \0 訊問 days on the eartl盯
 

tX' 2.0x lOs m/s @ 23xl0gm/s t;; 2.6xl0'm/s :Þ) 29xl0s 1r)g 


42 The lde旭 that thc entlTe urnverse 15 expandmg 15 hased on 


@ Phot自lcctnceffect 也 Compton effect @ Doppler effect @ X-ray dlffractlOn 


43 An ohserver sces a box on the cnd ofa spnng oSCll1atmg r叩 ldly wl!h apenod ofT Another 

ohserver sittl口g mside the box a1so measure治 the penod of the osclllatmg box. Thc sccond 

obserwrwlll find a penod tbat !S 

品叩阻]切Í!)lessthan T 巴'gr~dleì than 1 也 Thcr亡的 no su伍Clent 

!Il fOnnat lOll lo answer the quest!Or. 

44.Cl凶 slcal ,iveragc energy per sta1ll1mg wave IS (k IS BoltzlTImm's (叩stant， T lstemperalure) 


(1位)kT 也 kT (Ç;叮叮叮 @ 2kT 


l一一 一一一一一一一一 一
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45 v...'Þ.lch ofthe fOllowing sta個扭曲ts IS not correc口 

@ Blackbody is 也ebes泣 absorb釘 of出ennalradlatlOn

骨間恥;kbody IS the be治temitt叮 ofthennal radtaÌ10n 

(þ Blackbody must be made from carbon 

@ Blackbody rad闊的n" 也e electromagneuc wavc 

46. ，人咄咄 ofthe fc心owmg statements IS not correc t; 

也 X-rays ∞nS1st ofhi且 energy photons 

吾吾 X-rays are electromagnet:tc waves 

(þ X-rays 缸'g血erated when fast e1 ectrons 1mpmge on matter 

@ none of above 路 correct 

47 Wh!Ch ofthe following statements is not correct 

也 The rest mass ofphoton IS zero 

動 The mass ofblue I1 gbt photon IS larger than the mass ofred hght photon 

(þ The mass ofred hght photon IS larg訂出an lhe mass ofbl血 ligbt photon 

@ none of above IS correct 

48. Apositron colhdes head on with an electron and both are annihilated. Each partlcJ e had a kinetlc 

自治'rgy of 1 ,00 MeV Find the wave 間gth ofthe resultmg photons 

@ 內 52 prn 吾吾 O.62prn (þ O.72pm @ O.82pm 

49 The maxlmum wavelength for photoelectnc ennSS\Oll m tungsten 15 230 run. \Vhat wavelength 

ofhght must be used m order for the el叫rons with maxirnum krnetrc energy of 1.5 eVωbo 
eJected? 

@ 12ünm 盛 140nm 。 160nm 。 180mn 

50. If a neutron m a box 0.01 nm across has the lowest a110wed ene l'gy Eu, whalls Jts second lowest 
al!owed energy? 


@2Eu (ß; 3&, (Þ 4上、(þ: 5E:J 


51 Ruth臼ford 's atomlc model failed because thc model 

@ sugges臼 a wat開了lelon structure 

直;. carmot g:tve a corr~ct descnpuon of eìectron '5 O1 ot lOn 

(þ assumes that 阻 atüm IS largeìy empty sp品品 

@ only result~ m a fal 弓 e scattenng fonnuJa回岫1 訂閱e-electron atom 

(背面仍有題目，請繼續作答)
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52. If it tak值 13.6 eVto r，酬。veanel目前unfromahy銜。5個 atom.也且也e veloclty ofthe e1軒它四 

18 @ 1.2xl0' rnJs 申 9.6xIOS mls @ 2.2xl06 m1s @ 3.6x104 m1s 

53 Bobr obtamed lus atomlC model bω吋 on

曲 entirely ClasSlCa1 phySlcs @扭扭"clyqu且也mphyslcs 

(þ the de Broghe'g ma品釘 wavec個C叩 @bo血 ClasSl阻lphys阻血dclass間lphYSl閏 

54τ1世esta'也m血tof“grea插曲'qu血仙mnumber，位lecloserqu血"血 physics approaches ClasslCal 
ph，..旬"扭

曲回e

申岫e

。 trucorfalse d中間ding on the systems ofmter關 

@ trueorfalsed中間dingon也"""咽甜盯盯 

55 Apartlcle bnuted to 由ex阻slsde間ibed by 1.f' = (3~)ln for O:s; x :S; 1 and 't' = 0 elsewh間 

TheprobabilityPoffinding 也e partlcle between x = 0.22血dx=O.821S

曲。 5407 @ 0.3807 @ 0.6214 @ 0.40個 

56. H a particlc m a box L wide has a W3ve functJ.個中= (21L)l /2S叫.rn<且.)，也en whatisthe 

回:pectabon val閣。>fits posibon lß the box? 

@U3 @U4 @U2 @U8 

57 Thez仗。'。但t回ergy of a hannomc oscillator 15 

@hv @O @即t 間""" @ hvl2 

58. WhatlS 也edeg血釘恥yof也， n 詞 3 阻叮叮 1巳vel m the hydrogen a細m? 

@9 申@ 6 @ Thed旬開釘acy IS a vanable 

59 WhatlS 也， m曲t probable radJ.US for the electron of a hydrogen atom m也e2pstate? 

@3，'串 4，' @ 2,' @,' 

60. Whatlstheperc祖阻gedifff叮血ce beìween L and the maxnnum va1ue ofk for血 atOtnlC

，1"，位。nm 值lepstate?

申 19% 申 29呵地 。 39% @ 49! 


