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L一

C 卷: 材料科學導論(30 題選擇題 [ 1-30]，每趣 l 今)、1 材料力 學(1 5 趣選擇適[3 1 -4月. 每題 2

分〉、工程數學(6 越非選擇題[46-5 1 ]， 每題 5 分)。 滿分 90 分。 倒扣五零分為止。

一 、 選擇題(請以 2B 鉛筆劃卡作答)

科目名稱: 材料科學導論

每題為 4 選 1 ' 每一題答對得 1 分 ， 答錯但j扣 0.25 分 。

1. A @ unit cell @ crystal structure (þ cryst剖 system @ crystaJ linity of a space latti ce 

represents a repeating unit of atomic spatial positions. 

2. A FCC crystal stmcture has a coordination mimber of @ four @ six ~ eight @ twelve. 

3. A family or fonn of a cubic crystal10gTaphic plane is indicated llsing the notation 

@ { hkl } @ [hk行。 (hk!) @ <hkl> 

4. Copper shows the largest modulus of elasticity values at @ [100] @ [1101 (Ç) [ ] 11 ] @ 

[12 1]. 

5. The surface energy 01 a single crystal @ increases @ decreases ~ does no t change @ 

ilone of the above with an increase in planar density. 

G. Ra汰出e magnitudes of Lhe di訊.ISlO11 coe旺ici ents from greatest to least for the 臼llowing

systems: (a) Cin Fe at 700oC, (b) C in Fe at 900oC, (c) Cr in fe at 700oC, and (d) Cr in Fe at 

9000 C. @ (b)(d)(c)(a) @ (d)(c)(b)(a) ~ (d) (b)(c)(a) @ (b.)(a)(d)(c) 

7. @ El臼ti c defomlation @ Plastic defomlation (Ç) Anelast ic defomlatioll @ aJ l of the 

above is time-independent and nonpermanent. 

8. Mcta ls such as @ lead @ tin Q zinc (Q) aluminUD1 do strain harderi when defo nned at 

room temperature. 

9. @ {100 } < 111 > @ {11 O} < 11 0> ~ {111 } < 11恥的 {1 1 0 } < lll > is the slip system 

for the FCC crystal structure. 

(背面仍有趣目，請繼續作答)
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10. @ Ductility @ Toughness Hardness @ E!asticity is a measu re of the resistance o f 

a metal to permanent defomlatio l1 . 

11 . Which one of the following is Gibbs phase ru le? P: Ph也趴在 Freedom degrce, 

Composition、 N: Number o[ noncompositional variables . @ P+C ~ F+N @ P-N = C+F (Ç) 

P+F = C+N @ P-F = C+N 

12. Which one of the following materials has a lamellae microstructure? @ Austenitc @ 

Pearlite (Ç) Matensi te @ Bainitc 

1 J. Which one of the fo llowing phases is fonned by diffusion less transfonnation? @ Pearlite 

@ Martensi te (Q Bainite @ Austenitc 

14. 1n comparison with the themlOset and themlop lastic polymers, which one is the advantage of 

thennoplastic? @ easier process @ betler solve nt resistance (Ç) better heat resistance @ 

better cool process 

15. . Which one o f the 刊lowing materials has the highest specific heat? @ 7 irconium @ 

Graphite (Ç) DiamonJ @ Phenolic 

16. What is 出e material most common ly used for υpt ica! fìber? @ Silica @ Carbon (Ç) As 

@ Ge 

17. Which one o f the foll owing polymers characteristic has linear and branched strl.1clure; they 

soften when heated and harden when cooled? @ thcrmoplastic @ thermosetting (Q random 

copolymer @ graft copolymer 

18. Which one of ùle foll owing matcrials has a chain stn叫 ure? @ Ceramic @ Glass 。
Polymer @ Metal 

間. When typc o[ defect fo und in AX materials is a cat io ll vacancy-anion vacancy pair, which 

lype is it? @ F間的el defecl @ Schottky defect (þ Vacancy @ Dislocation 

20. Which one of thc fo llowing can form the ca.rbon nanotu bes slructure? @ hcptagon carbon 

+ hexagon carbon @ hexagon carholl (Ç) pentagon carbon + heptagon carbon @ pentagon 

carbon + hexagon carbon 

http:Ductili.ty
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2 1. Metals rarely e!ongare p!astícally to more than 100 %, but some e!astic polymers may 

experience elongatíons to as much 也 1 000 % like @ polyethylene @ polystyrene ~) 

po lymethyl methacrylate @ polyester. 

22. In the process of deformation for a semicrystalline polymer, at the upper yie ld point, the 

chains become @ random @ grain refi吋呵。 entangled @ oriented, which leads to 

strengthening. 

23 . Some polymers respond with an instantaneous elastic straÏn as stressed ， 出en followed by a 

time-dependent strain. The behavior is a form of @ elastic φvíscous @ anelastic @ 

戶 1 as tic, deformation. 

24. At point of @ Tm @ Tg rþ Tc @ Tv, the polymer behaves like soft leathery, that is, 

defoffilation wi1J be time dependent and not totally recoverable on release of an appJied load. 

25. As a general rule , ùle rnode of fracture in thermosetting po[ymers is @ tough @brittle 。

ductile @ soft. 

26. For silicon mbbers ‘ the backbone carbon chain is rep laced by a chain lhat altemates silicon 

and @ oxygen @ nitrogen ~ sulfur @ hydrogen 

27. 170r a large particle composi惚， its modulus of elasticity is usually @ higher @ equal 。

lower @ better comparing to the values calculated from nde of rnixture. 

28 . Automobile tires contain on the order of 15 to 30 voJ% of carbon black with diameters of 

@ 30 ~lm @ 3μm <Ç) 30 nm @ 30 Å. 

29. The concrete is reinforced with @ carbon steel @ stainless stee! <Ç) alloy steel @ 

carbon fiber to increase the tensile strength and avoid corrosion during probably 40 years 

applicat ion 

30. A continuous and aligned glass fiber-reinforced composite consists of 40 vol% of glass 

fibers having a modulus of eJasticity of 69 GPa and 60 vo l% of a polyester resin that , when 

hardened, displays a modulus of 3.4 GPa, then the modulus of elasticity of this composite in 

出e Jongitudi nal di rection is @ 69 GPa @ 3.4 GPa (Ç) 30 GPa @ 60 GPa. 

(背面仍有題目，請繼續作答)
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31, The unifonn wìre ABC , of unstretched length 21 is applied with a vert ical load P at the 

midpoint B , The cross-sectional area of the wire is denoted by A and 出e modulus of elasticity 

IAE ! P 
by E. Assuming 0<< 1 , the ratìo of 01/ at the midpoint B is @ {! -.: @，片τ 。r-- --- - -- '--" v p ~ V AE 

序。位

B 

p 

32 , In the case of the thin plate , if the strains and 肛e experirnentally given, determine the stress 

é .. + νε­
and 伽in stales in 出e thi n plate , @σ\， = E一←τ三

i 一 ν

E: ..+ νé.. 8.+ Vé .. 
σx = E才 2 @ σ E --' _ .→τ)' 

i 一 ν 1 - V

@ E: z =- 1去(人 一 月 ) 。

http:PJTijil.lU
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33. A pipe with 200 mm outside diameter is made by bending a plate of 10 mm thickness and 

then bu仗 welding the plate along a helix forming an angle of 的。 with the longitudinal axis. 

Knowing that the allowable tensi le stress in the weld is 85 心1Pa， determine the 1訂gest torque 

appJied to the pipe. @ 34 .7 kNm @ 45.9 kNm (þ 58.3 kNm @ 61.6 kNm. 

34. A torque T is applied to a solid tapered shaft AB. Detennine rhe angle of twist at A @ 

￠ 7TL 7TL2 1 2TL unJ 
A 一一一τ @ 仇= ←一一τ @ 仇 =一一可 。仇=一一一一

12nGc Q ~ ' ... 12nGc4 
'= r .-l 7nGc4 '<:'l T A 7πGc4 . 

(背面仍有題目，請繼續作答)
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35 . The rectangular tube is extruded from an alumi num alloy for whichσy= 15OMPa， 

σu = 300 MPa and E 二 70 GPa. What is correct using the factor of safe ty 3.07 @ 

Moment of inertia [ = 3.2 1 X 10-5 m 4 @ allowable stressσall = 50 MPa (Ç) bending moment 

M == 9.2 心.J.m @ the τadius of curvature ofthe tube p = 38 m. 

8mm m m 內
U
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36. The beam having a rectangular cross section . is supported two loads at bo出 ends. What is 

not correct? @ Point A is supported to pure bènding. @ Point B is supported to pure 

bending﹒ 。 The moment at point A is not equal to zero. @ The vertical force at point B is 

equal to zero . 

37. A point on the surface of a cyl indrica1 pressure vessel is subjected to the state of plane stress 

wirh 0'1 = 64 MPa and 們 = 32 MPa. Delermine the absolute maximum she訂 stress σmax at 

this point. @ 64MPa @. 32MPa (Ç) 16MPa @ 8MPa. 

38. A thin-walled spherical pressure ve~se l hav ing an inner radiu5 r and thickness t is subjected 

to an intem al pressure p. Dctennine the increase in the volume within the vessel ð. V . @ 

prcr 4 唐、 2 p 1rr ~

Et (1 - v) ~ El (1 - v) 

2Ercr 4 Ercr 4 

。 一一一-， @一一一一
pt (l 一 ν) ~ pt(l 一 ν ) . 
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39. A 3.6m long beam AC has a 2.4 m span AB. Assuming the width of the beam is givrn by 

90mm and a 12 MPa stress is allowed , what is correct for the following values? @ V A vert ical 

force at poìnt A = 仆 7 . 2 kN @ V B vertical force at point B = -2.8 kN (þ the absolute 

maximum bending moment Mmax = 24心~.m @ the minimum requi red depth of the beam is 

254mm. 

6 kN/m 

「可↓
B Ic 

于 |
→也

L 

J
I

Al「
2.4 m 

X 

40. A point on a thin plate is subjected to two successive states of stress. Determim: the resulting 

state of stress in terms of reference at the bottom. @ σx ， =130MPa @σy' = 40MPa 。

σx ' 十 σy' = 170MPa @ 丸'y' = 30MPa. 

:>\5 \1P3 $5 ~'PJ 
öO ~'\P;I 

σI 
X' + 

' 
41. From the fea ture of a stress-strain curve, the area u'lder the entire stress-strain cw-ve fro.n 

zero to rupture gives the property known as @ modulus of toughness @ modulus of 

res il ience (þ modul us of plasticity @ modu\us of rigidity. 

42. The stresses in a cylindrical vessel subjected to unifonn internal pressure commonly 

indicated that the stress on a longitud inal planr is @叫ual @ twice (þ three times @ four 

ti mes the stress on a transverse plane. 

43. Stress concentration is not significant in the case of static loading of a ductile material 

becallse the material wilI @ fractllre @ crack (þ yielcl @ deform inelastically in the 

region of higb stress. 

http:tt*4f4~Ez.It
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A typical thin-walled spherical pressure vessel used for gas storage, if the weights of the gas 

and vessel are negligible, symmetry of loading and geometry requires 也at stresses on sections 

出剖 p自s through the center of the sphere is @ zero @ eq凶1 @ larger @ smaller 

口不可使用計算機

44. 

A graphicaI representation is useful because it enables you to visualize the relationships 

between the normal and shear s甘esses acting on various inclined planes，也at 也e plane stress 

can be represented by a plot known 臼 @ stress-strain diagram @ shear force diagram 。

bending-moment diagram @ Mohr、 s circle. 

45. 

二、非選擇題(請以原子筆在非選擇題答案紙上標明建鼓作答)

(每題 5 分)科目名稱 : 工程數學

46. Find the genera1 solutions of a Second Order Homogeneous Linear. ODE wi也 constant

y + 句I +by = 0 coefficient, 

4/. 叮le Laplacian of u in polar coordinates is 

、
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Show 也at an altemative forrn is 

‘ 1 a I ð \ I \ \ ~Fu 
V"' u. =一一 1 1'一 I +- --=一一r 0 1'、 .J !' T; 主rS ':

please calculate the value of y(2) . y' = y, and y(O) 計，It is known that 48. 

please calculate for the V~ (0) = 0, 
d v. 
dy . (L) = 0 , 1t is known that 49. 

expression of V Z . 

』∞ < 8 < o:tJ. as a function of sin e and cos e, where i = 、台3 個d

Showthe de祖ils of your derivation. 

ne e d 
組

P X FJ 
~o . 

Fit a straight line to the given points of (:c, y ) = 仰，1. 1) and (2,2:9) by 也e method of 51. 

least squ叮叮.


