
m I l1{(;t 2 JO 

1. 	 tNi~~1:~~Mg:t Fe-C biEE~II~~(martensite transfonnation)I19~11 " (10%) 
2. 	 :tE~.g:t, {tM~~¥}*5Ia~~tfJIL@lm~~*? (10%) 
3. 	 (a):tE~JltfJ~Ht' JffMl(embryo)fIJ~f!l!(nucleus)1ffilJm!7JU? {tM~-@I~{ttfJfj'f{tJ1I19~W 

*f!? (b) §M~~JI~I~HtffiJ I=t ~fffflG~W~jffflG~(homogeneous and heterogeneousI 

nucleation)~1I7JlJmfilJ? (10%) 
4. 	 ~~[9:1:J1fltiLIaIff!hfM~~~afIJcJ}7JUm0.459fIJ0.495 nm" (a)~[]~:1JjFf:Lf£f.~.:r(atomic 

packing factor)15tl*.:r*f!J}7JUm 0.693 fIJ 0.1625 nm I fiM1fl{lllalffil~1f~:1J@ll*.:r" (b) 
~~l*.:rlt~ 114.82 glmol; ~.EI19~mf8~ll " (10%) 

5. 	 Ji~~h~m{$mtbJJ!~fjm~IJI11 .PJflK @J~l'"1UrJ:t'm : (a) 0.002 ff!~H~{ll~~{j(5mllI 

m~:1J?(2%) (b)J?l..1f:fJ]mif[~m 12.8 mm ~[!JttM~h gg*~l¥.Jm:*~~(1ni)m~:1J?I 

(4%) (C)~h~:fJ]m~llm 250 mm ' 345MPa l¥.JtlLf$ff!1J(tensile stress){'Fffll'" ' ~1l~ 
~{tm~:1J?(4%) 

6. 	 rm~1i'il~E8~JG*m#4fflGtfJ [9f!l!;f,f;fSf.*5#4(::frPJ119l*.:r11~1U:1:JJ;t)15tFfTJ?l..1f~~Jf1 " (10%) 
7. 	 (a)jll:fJ-@I~if{'F;f:fiHJfij!{ttfJ=JGif~;f:§il(5%); (b).l-::Lllt;f:§lIJimaJ3t1Tl:fJfij!{tfiJTfMtfJNYM 

~~~:fEB(th1ll ' ~Wim$ , PI1:tfJ;f:§ , fflGJ} ..... ) " (5%) 
8. 1ffiRU~NY~ ~1:$t& ' .l1JffHBT~ 0 ~W!fiWlIf1IDffH~~;JFmzp: , g:tJG'm!~mmi "I 

ift:ifiIII~~flJg:tJG'1Ijy-:x~{'F Charpy V M~J1f{/J\~h{'FIJ.~~ • ~J&flglt~~~hm 4 J 

ffi]g:tJG'~h~ 11 J " (a)E8.!tVJifiIII~~¥IJr:pJG,tfJfij!If~{til~~[]fiIT? (2%) (b)ift:g:t,G'WijyW 
fftJ{~~~~${'FtlL{$~~~~ilmJ1:' tJ§ii!Ji15t SEM ~ii!Jitf;g¥lJfiIT~.1ID? (4%)(c) fm 
alII.l1JifiIII~~~r:p/G,w!~J}7JrJJl1ffiITf!l!;f,f;fSf.ffl1i.? (4%) 

9. 	 fJ1!ffl~~ij(WM~lIItfJifiIII*~mtm~ffH*' ~ 1 ~~{t1i)7f1JffH*i«tfJ-®11jf~ I (a) 
W1rJjUifillI*;f:§§M~~~ifiIII*fl'fiITfll!i? (7 %)(b) ~ifiIII*1Uffl:tEIJYt)®~? (3%) 

M{t1j)1 $ffi~~ 

~1l 3.2 g/cm3 7.8 g/cm3 

iJ¥J~1*~ 320 GPa 200GPa 

UJ!ll 75-80HRC 58-64 HRC 

10. (a)~m11~11l1f§W~~~Jf15l1I11R1ffiITfI~Jj ? (6%)(b) ~m1i5l1I11f11Uffl:tE~~®~ 
if? (4%) 

mailto:fiM1fl{lllalffil~1f~:1J@ll*.:r
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if J1. ~ ** ~ ~ "* ¥ ~PfT : #*4Pfi 
101 ~!tf.1t~±1!)flf~±tEIft1tW1!)ffEEE~~~m f4El: ~ji1t~ 

1. ( )~IUi~;fJi$!14!ctJi{{.JtllHt I J-A-P~-J~k••ffJ? CD~;fJi~ '14!ct 
Ji~-Jt~; @~.£~+, 14!ctJi~~; ®{elt~.£~Jl" ~*Ji~~ ; 
@){eM1A~ I nt~Jt{i~.:k' ;ft*Ji~ 

2. ( )1f- O°C ' 1atm 1'*1t- r ' ~~ fl ft 1 -0-1+ {{.J j: i: 1t; 1. 25 it. I tt r,,~ : ~ fl ft 

-3. ( 

~)}--fi:(it./:)t:Jf),jIfdt.~ j,' ? CD22 ; @28 ; ®32 ; @)36 ° 

)1f- ..,.~:£ l' ~*' ~thftt ~a~ · J-A r ~t* ' 1UJ:i-.if..4 ? CD 1St g e. *IJ!I1JT ' ~ a,ij 
ct~Jt;@K*~A~1"~a#~;®*~~M~~A~M-.~~ 

4. ( 

1"~a#~;@)~hftt~~~~A*1"~a#~D 

) § ~?IT1~mIt.J j(.-t3l! JtJl *- it.*41 rA r uJ1~  J~ 1*'-1t-44~ jlj i1TJ J£ {{.J ? CD ~ -f .:k 
+;@1'-fit;®jf-fit;@)~-fiD 

5. ( )'ti.NiJi1+~~ , -M:1t.*&'4~&.J.liU!$:i:~1ta,ijp.Jt~~ · ttr,,~ : ±.t-~ 
~1t;1UJ? CD&.ltifft-f{{.J~rt,ijE.;ji:#t$~~ ; @i·t1t.ttff1~; ®&'4~(,6. 
H)i~Y ; @)&.44bJ5t!i~~ 0 

6. ( ) The binding energy is defined as 

CD the amount of energy absorbed when electrons are added to an ion. 

<ll the amount of energy absorbed when protons and neutrons fonn a nucleus. 

@the amount ofenergy released when electrons are removed from the atom. 

@ the amount of energy required to break apart a nucleus into individual 

protons and neutrons. 

7. ( ) How would one classifY a silicon crystal doped with indium? . 

CD conductor 

@ n-type semiconductor 

@ p-type semiconductor 

@ insulator 

8. ( )Which of the following can function as a bidentate ligand? 

CD CN

<ll NCS

@ H2NCH2C02

@ All of these can function as bidentate ligands. 

9. ( ) Which of the following tenns can be used to describe an electrochemical cell 

in which a spontaneous chemical reaction generates an electric current? 

L an electrolytic cell 

II. a galvanic cell 

III. a voltaic cell 



fit JL ~ ** W 1X 7\. !k 	 ~PJT : tJ*fPJT 
101 ~if.gtfiw±:aJI~m±1±lmU'PJIm~~~~m f4§: ~jjft~ 

CD only I 


~only II 


Gl only III 


@) II and III 


10. ( ) For which of the following will the entropy of the system increase? 

CD condensation of steam 

~ reaction of magnesium with oxygen to fonn magnesium oxide 

Gl reaction of nitrogen and hydrogen to fonn ammonia 

@) sublimation of dry ice 

l.j.ftA;(f. 300K1r~1+"fl1!1t.&.J.t(A---*B+C)' A~iJ]~jtJ.i~ 2 moUL, 'f.&.J.tl! 
jlj-t.ftf* ' )1iJ.i~ 301K ' [B] = 0.4 moUL ' tt r,,~ Kp ~~~ y atm? (iti!.;t;jf 
~tt~) 

2.t«.tt Jf. A~ 1-~ ~1- ' 1:t~5Jlir.tJL~ n= 1;ftJjHtj'j n=2 BtPIT -m; ~~ J/:.. ~ j;' ? 
~*'~Jf.A.1-1:t£M~~-.*Mffl-m;~~~~~~.Xk~Y? 

3.~k:te O.020M ~ BaCh 7j(.iZ.~ 75ml ' ~ O.040M ~ K2S04 *iZ.~ 125mllilt'l 

iff..1;- 0 itr!7~ : ~ff..1;-f!~*~Z.~ 'f tp , Ba+2 ~ S04-2 ~itJ.i~~ ~ Y ? ({;t~ : 

BaS04 ~ Ksp ~ 1. 5x10-9 , Ji K2S04 .R t-M-~ Iii K+a S04·2 ~1-) , 

4. e..~o(30z-+203)~~· ft1.lii~ ~;fI~ ~~;jf en 200ml ' ;(f.;t~1i ' ;t&"f l1!1t0 

.&.J.t ' ;(f..&.J.tjt~A!1-lf-j'j1;- ena Oa~iff..1;-j.ft ' #tt 140ml ttr,,~ : 'f.&.J.t0 

.*t~f! ' #~%tt~::J,' ml ~ftj. ? 

5. 	 How many (a) carbon atoms and (b) how many hydrogen atoms are contained in 

this alkane [3-ethyl-3-methylhexane] ? 

6. 	 Because nanoparticles have a larger percentage of atoms on the surface of the 

nanoparticle than on the surface of bulk material, please identify (a) will 

nanoparticles have a higher or lower melting points and (b) will nanoparticles have 

a greater or smaller chemical reactivity than the bulk material. 

http:f.&.J.tl


7. Please select from the following bond force: ionic bonding, London dispersion, 

dipole-dipole, hydrogen bonding, and identify what is the strongest force that 

must be overcome in order to melt (a) LiH, (b) SiH4, (c) H2S, and (d) HF, 
respectively. 

8. (a) Please state whether the solubility of Cu(OH)2 will increase or decrease upon 

the following addition of (al) HCI aqueous solutions , (a2) NaOH aqueous 
solutions, (a3) NH3 aqueous solutions; 

(b) Based upon the evaporation of water, (bl) please identify the sign of t1H is 

or" -" ; and (b2) the sign of l1S is "+" or " _". 



