
I. 	 ~:3EJlEr'J~~](solidification)E8~t~(transfonnation) cp' ffiFp~Wf~R.[!YfH~P.ifm~g:l: ? ~~tI::l 

~:&mzlm~ffiy=]~nl<~(homogeneous nucleation) , ~pX:-@IfmJil~~fft~(strain-free solid 

nucleus)~t~~§ ffiijg~1tE80]:t a llt:9H~.Ii]~~f3~@j~~CP , 7f~~@j1m~E8~gii~ 

1t a (10%) 

2. 	 ~~~ 0.250 em ' N 20 em ~~[§]~ , 7¥S¥: 5000 N mil: a :tEllt~ttWf ' ~rm~E8mr~~ 

~ 0.210 em ' ~~tI::l (a) I~BljJffiI~H~~ , (b) ~.BljJffi~.Bl~ ° (10%) 

3. 	 ]tB~~1JDI~~,lJtJD~¥lj~~@]1i(reeovery)~llfE!IlffiJ' (a) rJ9$E8~1~H!jJ , (b) ~ 

J!f ' (e) 9!WJ:tEtO (d) li]~~ , 1l~¥U~Df6JE8~~ ? (10%) 

4. 	 (a) ft*J!:9$5tff-58E113~~~tmImcpWf~fy!I1(M*8E18*2iffij , ~~Ht'ailltI1(~J38 ~*5ffij a (b) ~~ 

'f1m~E8f6J38ri~~Df6J~~:¥Jt~llffi;ttru:f$5~~? rn~El)3M~z a (10%) 

5. 	 ~H:,:tt:J38(euteetie)' :tt:tfT(euteetoid)' -§~(peritectic)' ~JJT(peritectoid)~~~&,llg:1J~ ° 

:tE-JC*§ fliill CPi§:®/f~E8&:~~iiWf~~O/8':1 § ffiJJt ? (10%) 

6. 	 t&:illt r ~~tt;tsj. J ~ , ~ , 1t~ , m~~¥-ft1 ' :1E~Sjj~~ ° (10%) 

7. 	 NaCI E8~~~~ 80l 
oe ' f~.~f6J NaCI Q}i./i~~~*1§m? 1§mfk~:1tf!'~t~? (10%) 

8. 	 -~*~]tUJ:.7tffiJ~~E8~J£iJ:Jt, 1.B*~RE8m~£i~P~~ , m~~ ° (10%) 

9. 	 f8X1±~~~~1tP.l*5m? 888f~mti~ 0.287 nm ' ffj{T :i:~ 55.847 £,,*!f- ' H~iXE8J!~Rt 
~1l a (10%) 

IO. ~'i~ll~~~~fF,f , litl::l1.f[i 1 cP a ' b ' c ' d [9~ii?JT~~E8~t§*.E!~~~il ' illZ~t8;f§ 

~::gffi 0 (10%) 
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1.( )4-~ZH~ ' ~~H~.#~~~'~~ZH(~~~~-m&~) fffflOO~~~ 

0'~~ZH~0 .'R~~~~t.~~'M~~~~r0Jm.~:m~; ~L 
1-1; 	 • IJ' 3 1-1; • '4' Jlii. :}- t't ~'; 0'w.... 	 ' \dI ~ 'LEi. ' I..:!.) . ,, ~ , Z:;; a ~ 

2. ( ) 1t~#1jtill ( cova lent bond ) ~fa1 if ' H 4:-~tH~ ? mk - {i ~ -=-1oo~ -f -#!fl -100 ~} 

100 't -f ~ 1 G *ill : ~ 1f5 A -# 1jt iJi ffJ ~ -f 1t )'HJ7 if; ~~ 't -14 : Q) -# 1jt i,\t ~ ~~ Ii H:, II$;! -I
~;8)-~~-#~~U~ffJA~kJi--f ° 

3. ( )ktitiZtB " 't-f ( e-) ~;1f;flL-f·tiJf;fo ;~-Jh·tiJf" : m#L~;f& ( Rutherfor -d ) ; ~;~ffi 

(Bohr); Q)1t @JiJT*§.(Einstein ) ; 8)1~. ~ ;~* ( De Broglie ) 0 

4. ( h"- r 1t~ 1jt 't -f (va 1 ence electron) ~ 418 if ' 10]" 4:-*"* ? m1iL~~ -f :.@3Ut 't -fJt ~ 
't-f ;~~-f~'t-f ~ ~'~-f~~~a~; Q)~-f~it-f~~'~-f~~~Z~ ~ 

1- &. fi.! ; CD ..t ~c.~ -f ~ f;! N; 11 Jij 0 

5. ( Ht~~ ~ JiJT M~;f"HLewi s structures) ffJ :1JUt,! ' fA r a~~ - J~ ~.iE.ki ? m~ it ·ti* A~ic 

~~~+~; ~4!j:-#~A~U~~-f~M±~~~~Jij-ff't-f~A-OO~; Q)~T 

II fA)'r ' PIT ~ ~ -f ~b~ 7t>~*. i'~ 8 100 't -f ; CD %- tl100 .~i ;j:J} e2. % ;k } 't -f ' M~ .)L.' -I-~ 
+ .(; ~ -f ~ 1f5A ~ ill ~ *- ill 0 

6. 	 ) Which of the following statements is not a postulate of Dalton's atomic theory? ? 

m Each element is characterized by the mass of its atoms; 

CIl Atoms are composed of protons, neutrons, and electrons; 

Q) Chemical reactions only rearrange atomic combinations; 

® Elements are composed of atoms 0 

7. ) At the equilibrium bond length? 

m the attractive forces holding the atoms together are less than the repulsive forces; 

CIl the potential energy is a maximum; 

Q) the potential energy is a minimum ; 

® the repulsive forces are greater than the attracti ve forces holding the atoms together 0 

8. ) Water has an unusually high? 

m electrical conducti vity; 


CIl heat of combustion : 


Q) heat of formation ; 




----
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@) specific heat 0 

9. 	 ) Which is not a spontaneous process ? 

CD combustion of gasoline to produce carbon dioxide and water; 

<1) 	 diffusion of perfume in a room; 


Q) dissolution of sodium chloride in water; 


@) 	 freezing of water at 1°C 0 

10. ) Which one of the following statements does ilot describe the equilibrium state? 

CD Equilibrium is dynamic and there is no net conversion to reactants and products; 


<1) The concentration of the reactants is equal to the concentration of the products; 


CD The concentration of the reactants and products reach a constant level: 


@) The rate of the forward reaction is equal to the rate of the reverse reaction. 


11. 	 ) For which of the following will the entropy of the system increase? CD condensation of 
steam; <1) reaction of magnesium with oxygen to form magnesium oxide; Q) reaction of 

nitrogen and hydrogen to form ammonia; @) sublimation of dry ice. 

12. ) Which cell involves a nonspontaneous redox reaction? CD concentration cell <1) 

electrolytic cell; Q) fuel cell ; @) galvanic cell. 

13. ) What are the three major chemicals that are commercially obtained from sea water? 

CD sodium chloride, magnesium, and bromine; 


~ sodium chloride, calcium carbonate, sodium sulfate ; 


Q) sodium chloride, sodium bromide, sodium carbonate; 


@) sodium chloride, calcium chloride, calcium carbonate 
0 

14. ( ) As one traverses the periodic table from left to right, the effective nuclear charge Zeff 

increases. As a result of thi s the periodic properties of 

CD atomic size increases, IE increases, EA increases and electronegativity increases; 

~ atomic size decreases, IE increases, EA increases and electronegativity increases: 

CD 	 atomic size decreases, IE decreases, EA increases and electronegativity increases; 


@) atomic size decreases, IE decreases, EA increases and electronegativity increases. 
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15. 	 ) Which of the following statements about properties of organic compounds IS not 
correct? 

CD Most organic compounds are not soluble in water; 

<I> Most organic compounds do not conduct electricity; 


Q) Organic compounds have higher melting and boiling points than ionic compounds; 


@) Organic compounds have weak intermolecular forces 
0 

1. ~ i.1t;;ffLJ~ -;fl #- e, , #- "t fIJ A tt ' w~ 't M j-' 1t ~;;5- ,ti ( &. J.i!'~) , ;1 '* ~&: 't 11 't -f if J1a 

fIJ .~@..~!tt ~!utffl ~;t M : {i 69. 5°e ' ~;fA 5. 43 L ~1J.iil#IVf ' 1. 82 ~ .1f. (mo 1e) fIJ Jl:t - ~tt~0 

~h P.;1or ? 

3. t;t1tdi: J-)' T r-f.) 1[~H~dt ' )j- J}Ij tt l- 't 1r, fIJ tit f: ( J-), ! . .1f. P.; 1f-1J'L ) , 3E. tJi. 8fj 1e.1r, )j- 5}11 ~ ~ 0Jl)\ - ~ 

7't tt : 
(l ) -100Jl;..;1j":t-& 5. 00 x 104 nm flJ7I:.-f (photon ) 0 


( 2)-1~Jl;..;1j" ;,t-& 5. 00 x 10.2 nm fIJ;7\:.-f(photon ) 0 


4Jt 1000 e ' 19.0 JL fIJ 7j( *il~ fffi 3E. rt~r R. ooe ' Jl:t - ~t£PIT *'~ ill fIJ tit -t or f.J.1t § j-' JL fIJ * 
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5. (a) At the normal body temperature of3rC, Kw = 2.42 x 10-14. The H30+ concentration of 

normal blood ranges from 3.5 x 10-8 to 4.5 x 10-8. The OH- concentration of normal blood 
ranges from to , and blood is (acidic, basic, neutral). ? 

(b) A 1.25 	x 10-4 M solution of the anti-inflammatory drug naproxen has a pH = 4.2. TheKa and 

pKa of naproxen are and ____ 

6. 	 (a) Reduction half-reactions with corresponding standard half-cell potentials are shown below. 

Ag+(aq) + I e- --> Ag(s) EO = +0.80 V 

Zn2+(aq) + 2 e- --> Zn(s) EO = -0.76 V 

AI3+(aq) + 3 e- --> Al(s) EO = -1.66 V 



----

----

Of the species above, the strongest oxidizing agent is ____, and the strongest reducing 
agent is _ ___ 

(b) The standard cell potential for the following galvanic cell is 1.21 V. 

Al(s )IAI3+( aq)IIFe2+(aq)lFe(s) 

When [AI3+] = 0.10 M and [Fe2+] = 0.10 M, will the cell potential at 25°C be less than, the 
same as, or greater than 1.21 V? 

(c) In the galvanic cell represented by the shorthand notation below, electrons are lost by 
____ and gained by ____ 

Pt(s) I Sn2+(aq) ISn4+(aq) II BQ(l) IBr-(aq) I Pt(s) 

7. (a) Ni has a face-centered unit cell. The number ofNi atoms in the unit cell is 

(b) A compound having A ions on each comer and B ions on each face of a cubic unit ceU has the 
empirical formula 

(c) The boiling point ofa solution containing a nonvolatile solute will be than the boiling 
point of the pure solvent, whereas the boiling point of a solution of two volatile liquids will be 
____ than the boiling point of the more volatile liquid and ____ than the boiling point 
of the less volatile liquid. 


