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C 卷材料科學導論(30 趨[1-30]，每題 1 分)、材料力學(10 題[31-40]，每題 3 分)、工程數

學(10 美且 [41-5呵，每趣 3 分)0 滿分 90 分﹒倒和三零分為止 a

科百名稱 材料科學導論

每題為 4 趕 1 ，每一題答對得 1 分 1 答錯倒扣。 25 分。 

1 The units for diffusÎon coe血cientare 

@ erglm2_s @ kglm2_s @ m2rs @ non ofthe above 

2. 	Atoms of one m巳個1 diffuseinto 血otheristenned 

@i削訂diffusion @ self三d伯心>0" 巳 Frenkel dffuSlOTI @ Schottky diffusion 

3. @ Polyester resin @ Polyethylene (þ Poly(vin抖 chloride) @ Polystyrene 

is therrnosettmg polymers 

4. In the ship systemofm自由ls with FCC structurc, the ship plane is on 也efamilyof@ {l10} 

骨 {Ill ) (1) {211 ) @{32IJ吼叫ch one of the following materials has the highest specifi.c heat? 

也耳 @O，叩hite (Q Diamond @ Phenolic 

5τn.c minÌmwn stress n臨的 saryto m仕oduce yielding occurs when a smgle crystal is oriented such 

th"φequals 

@180' @12σ (1)9。但45 

6. Thestrength ofmate 閃 als can be improv臥d by grain síze reductlOo accordingω 

@Flck'slaw @Newton'slaw :tlHall-Petch equatìon @Einstemequation 

7 凹祖lond 的 very hard and has a 1ugh refracl1 ve index. Its structure is 

曲rocksalt @perovskite <<;}derivative zinic bl間de @conmdum 

8. 	The 企恥地ure toughness of materials indlcates the properties of 

@hardn臨 @energy absoption at fracture 

@strength @rcslstance to craιkpropagation 

9. Thestr-到19th of ceramics is usual1y 血沈errnincd by 

@bending test @tensiletest @compressive test @sheartest 

(背面仍有題目，請繼續作答)



|編號 由 國立成功大學九+九學年度碩士班招生考試試題 失 2 頁第三頁 i
l軍所組別 材料問學及工程學系

考試科目 C科目 喃喃帥耐 J
※考生請注重本試題回可口不可使用計算機 

10τlle materials relatively sen間ti\' 巳 to temperature in ductile to brittle tr缸lSluveare
 

@lowstrengthF仁 C metals @lowstren制lBCCsteels
 

@hi且甜凹.gth materials @ low strength HCP matals 


11 百le fatigue fracture is characìerized by fractogr，旬出 with


@趾itt1e @ductile (Obeachmarks @cup and cane 


12. Thepurp個 e ofNa20 addi\ion to glass is 


申to increase strength @to de甘它ase melting poillt 


Cωimprovech間ücal resistance @to increase r巳fractiveindex


、 1.
 

13 In a phase diagram of AhO)-Si02 , you can not find the phas筒。f
 

@corundum 串mullite @glass @cristobalite 


14. Aphase transfonnation of Ö (s) + L...... ε(s) is 

@peritecnc 申eute到clic (Ç)ent叫oid @spinodal decomp由 ition 

15 Using the Gibbs phase rule 10 calculate the number of degrees of freedom F for the Cu-Ag 

bmary system m the single phase field a. , F is 
@1 骨(þ3 @4 

16. Fo l1owing th巳 Fe-C phase diagram, an iron alloy containing 0.76% C is s1ow1y cooled down to 

a temperaturejust below 727'C , the ph的es delennined could be 

@α+y 骨α+C (þα+Fe3C 喧 γ+ Fe3C 

17 Most rubber materials are vulcanized by adding 

@C 盎(þp 哥N 

10 lmprove its mechanical properti的 

18. A phase composed ofa ferrite matrix and elongated particles ofFe,C in a need1e or plate form is 

called 

@martensite @banite (þaustenite @pearlite 

19. To mcrease the hardenability of a carbon steel alloying elements Iike 

@Mn @Na (ÞK @Ca 

could be added to change th巳 positions 阻d shapes of the curves in the isothemml transformation 
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dmgrams 

20. The densisty ofa glass depends on 

@coohngrate 吾heatingrate

。fomllngpre胡即 位 melti月 poml during processing 

21 In a semiconductor the band gap is about 

@4eV 骨3eV @2eV @OeV 

22. The diffusion ofNaCl polycrystals at temperatures be\ ow 500 OC js dommated by di侃阻on of 

申latt間直stacking fault @gramboundary @pointdefects 

23. 	An 5i semicondllctor doped 、\lith Sb iscalled 

曲p-type 唾n-type @a-type @d-type 

24. The e1e屯'tncal conductIvity 叩d elcctron mobility for alununum are 3.8xl0"0.1 -mr1 阻d 0.0012 

m2!v_s respectlvely. For an alummum specimen of 15 mm thlck for a cuπent of 25A and a 

magneÌlc field ofO.6 t品la， the Hal1 yoltage 15 calcu!ated a~ 
由于2A5x lO•2 V @+3.16xJO'8V @_2.45x lO-2V @_3.16x lO'SV 

25 The 304 slaml且s steel 18 used extenslvely as characlelllzed with corrosion resislance 叩d 

behaVlOrsof 

@magnehc 喧 nonmagnetic 位hard @low electncalres1帥vity. 

26. Ductile 1ron can be made by adding a sma!! ccmount of 

也Ca 

to the gray iron b

@Mg 

efore casting 

cgTi @Zn 

27 Thealloysof 

@Zr @Ti 。w 。Al 
could be used as bone surgJcal implants due to its low density, hlgh elastic modulus and chemlcal 

mertness 

28 、Nlllchoneof也e folloWlllg can not happen for superconductor bel肌" Curie temperature? 

面 Deceasingdramaticofresistivity @ D阻nagnetic property 

cg Meissnereffect @ Increasingofth間nal conduction 

盟里笠主笠巴童雙雙空整1 一」
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29. For the alumina sint訂呵， the density can be promoted by adding 

申MgO @Z的(ÞNa20 @Ti O, 

30. Color in alummum oxi缸， ruby is caused by 

@ oxyg間 vaca耶@ aluminum vac且已y 

(Þ defect level created by doped的@ luminescence 
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31 AC1fculaτbrass rod (weight density r is 85 kN/m3) of1叩 gth L , and diameter d is hung vertical1y 

個 support a weight Wat its low釘血d. The maximum stress in the rod can be expr臨，d" 

@ W+rL @ W!2ml+IL @ 4柳甜1+ rL @ 4鯽IL 

32. (Continued). Now we know L=20m, d=6mm， 個d W""O.3 kN The maximum stress 仙。a)is
 

@5.7 @9.8 @3 .3 @ 12.3 


33(亡。 nlmued). From Tresca criterion, the m阻lmum shear slress in the rod 18 


@6.2 骨 4.9 CD 57 @ 71 


34. Accordmg to Considère, the work hardening coeffiClent is numerically equal to 


@ strain rate @ true stress CD yield stress @ umform 甜"31n
 

35 A block of8ilicon nitride IS in the fi叫lowingstateofstressσ，=5，同=-3， τ苟且 2 仙在p，)稿可hatis 

them阻imum nonnal s甘間 (inMPa)?
 

@ 3.47 @ 5.47 @ 13 .3 @ 4.47 


36. (Contmued). What IS the maxlffiurn sh阻 stress (in MPa)。
 

@ 3.47 @ 5.47 iþ 13.3 @ 4.47 


37 The beam havmg th巳 cross-sectlOnal 訂ea shown m the figure IS subjectcd to a moment of 


15kl"\l m. Deteffillne the b凹ding stresscs at pomts A, B and C in the beam 


@ O";j >σ， >σc 也 σ， >σc> σ， ([)σ， >σ;j> O" C @σ， >σc> σA 

ZJ 

(背面仍有題目，請繼續作答)
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38τ'he bcam is loaded and 叫'PP缸ted 扭曲。wninfig1血 anddet回mnetheb個ding moment at 

poin:個 ofB， CandD 

@MB >恥>Mo 也Ma >Mo>恥@地>Ms>MD @時>MD>Ms 

39. A揖ummg也.b阻也ng甜田satpointKis扭曲曲拍電值。f35.0 卸iPaand the 忱。但-sectional 

dimensîonsof也e b<扭扭扭 shown in figure, what is COIT唱t for the bending甜田satpointH? 

@ OH=l的 MPa @ O'H=68MPa @ O'H=34MPa @σH=17MPa. 

寄:只 
;:----0-----,.. )St>酬 

~~ 

40. A beam segm制組甸回:ed to intema1 b血dingmom扭曲。fMA=-6 且可-m 阻dMB=-8 kN呱

."輯tionsA曲dB aboutthez 也盟的曲。明，，"，。可 withasketcbof也，ecross-s軒但ona1 dim圓圓"'" 

WhatiscOIτ...." 圓heb個ding甜田satpointsAandB? 

@σ./"， ~ 3/4 @σ.>0 。 σ， >0 @σB10，4 =4/3 
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41 Which ofthe following equations regarding the differential dj到問"dχiscorrect?

丘~ dx = sinØ dρ+ pcosØd æ- @ dx = sinø dp- pcos f! d r; 

岱血 =COS9dp~pslnddlt @ d:>:=cosØdp-psinØd4 

V 

n-一回---【--:.x 

l -<,ø 
x 

., 
12. ~千斗， andz(O) = V, z(L) = 0 , thenz == 

ay 

@特叫 哥:川c0 -'V，川L @叮 VL

的[he叩nvalu四 af [:, -,'11;:1 = 

@2andl , @2andC片 C 1 andO; @[阻d -1 

44. WhlCh ofthe fo l1 owing equa!lOns is 1I0t correct? 

面 e '" = cos6ι!sm& 

@ ws(n月十 i ,in [η們= (C()Sθ 一， smθ)只 

Itl cosθ = (e ,Ð +e-.B)j2 

@ sîn6' =(e'~-e-，gJ/2 

45 The partlcular solution ofthe Jnjtia! value problem. (cos ，叫+ wsin wx )dx + eX申 =0 ，州的 o[

也 y=e-< CDSWX @y=e-xsinwx 

(ÇJ y=e' 叩叫你 @y=eXsm附 

46. 1be general solution ofthe equation. 20y + 4y + Y = 0 

」一一一一一一一~宜重盤查基且全重建笠型 一一一一一一一一」
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@y=eo- 1X (A∞sO.2x + Bsin O.2x) @y==e --(l,lX(AcosO.2x+BxsinO.2x) 

。y=e--(l， ]X(A凹的 2x+Bsin0 .2 γ @y=Ac田O.2x+BsinO.2x

47 The mathematic model for a mass-spring system i崎 my +0' + 妙'" 0 If the mass moves in the 

case ofund位damping. Then which ofthe fo1Jowing condition is coπ巳'ct? 

@c2 =4mk 骨 c2 >4mk @c2 <4mk 。 c2 ~4mk 

48. Foradifferential equation. y" +ay +by=O ,if a"_岫> 0 Which ofthe following solutlOßS 

的 00叮叮叮 

@y=c[e句 +c2el，x @y=e2 '(c j +C2X) 

。y=e2X (cj +c2 1nx) @y=eτ'X(Acoswx+Bsin J.\I.X) 

49. For a differ祖tial equ叫ion. x1 y" +axy +by=O ,if a2 -2a_4也 +1>0 V問世ch ofthe 

following solutions is CQ血 ect。 

@y=cjx叫 +C2X叫 @y=x"'(cj +c2 1n x) 

。只 =x'(Aωswx+Bsinwx) 。 y=x"'(Cj +c2x) 

50. The Laplace transfonn of e"' cos wt 15 

@一一旦二旦一一@r，::可τ字 (， αy+w2 

。一之二主一 @一 w 一一(s_a)2 _W2 (s_aY_w" 

http:y==e--(l,lX(AcosO.2x+BxsinO.2x

