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(a) Lewis acid-base adducts involving metal ions are
called [F ©of].

(b) Much of hard-soft distinction depends on [3F ©
©]], the degree to which a molecule or ion is easily
distorted by interaction with other molecules or ions.
(c) Acid solutions more acidic than [F o] are
called superacids.

(@ The [3 W] of

temperature,

metals decreases with

increasing because the increasing
motion of the atoms interferes with the motion of the
electrons and increases the resistance to electron
flow.

(e) The most simple crystal structure is the simple
cube, the [F ©@°]
corners.

(f) Some of the

materials are alloys of niobium, particularly Nb-Ti

structure, with atoms at the eight

most common superconducting
alloys, which can be formed into wire and handled
These Type I superconductors
[ ©oi]
flux when cooled below the critical temperature, 7.
This is called the [3tete]] effect.

(g) Isomers in coordination chemistry include many

with relative ease.

have the additional property of expelling all

types. There are four different types of isomer in

structural or constitutional isomerism. Those are [gF
o], [ghdol], [dol], and [Fhdod]
(h) Organic (and
frequently named with
[UPAC ([d#%°]]) names.
() [gde]] and [Feo]]

structures of the complexes with four ligands.

isomers.

some inorganic) ligands are

older names rather than

structures are two common

3. H" + NH3 --> NH," ¢ 98L& Lewis9] 2-7] ut
o= My 4 gt

(@) 919 Wh-goll A Az A71= 7242 T3l

(b) vF&9 NHz¢ CHi9 valence (A7H) MO
(molecular orbital)e] R %3} oHix F=H& a2 slo]
9 wh-3S Adstee}, (H' 9 atomic orbital, NHz2] MO,
NH " 2] MO olux] #9=9 43 #AAE 8 NHs¢
NH;" 2] HOMOS} LUMOE %EA))

Z+= (ambidentate ligand) ©]t}.

scw} Azé %é— ol& (Ni*', Cu™, Zn*")3t &g o
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(Absolute hardness®& T3t &2k I = ionization

energy, A= electron affinity)
o] 2 I A
AP* 119.99 28.45
Li* 75.64 539
Mg 30.14 15.04
Na™ 4729 5.14
Ca?* 50.91 11.87
St 436 11.03
K* 31.63 4.34
Zn* 30.72 17.96
Hg** 34.2 18.76
Ag' 21.49 7.58
Pd 32,93 19.43
Rh** 31.06 18.08
Cu' 20.29 7.73
Se 24.76 12.80
Ru** 28.47 16.76
Au* 20.5 9.23
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6. th<] oxoacid £l tiate] 4% (acidity)®] =7
o7 ydsteg. (Pauling®] 23 modified Pauling?]
< AHgske] ALk pK. #hS Fekal Bl alsket)

A2 My

HMnO4, HsASO4, HzSOa, HzSO4
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(d) T+ o] 3} Hol9 A717} g st o]x
ofol o] Hate] dvkar ¥ unit cell Sl o]2E0]
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(e) o] F+zo thdle] Madelung constant® T3Fax} 3k
th g Hole Folg AFHoR o] vl WA
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9. &2 p¥ RIEAY nE WEAE AR 230E o 9
7+ %} (applied voltage)oll o2 34 (p-n junction)el
el HAAFel hole 9] ZE°] 3t band-energy diagram
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"reverse bias"
little current

"forward bias"
current

Ilin e(]II
no current
(no field applied)

10. Mineral®] 23l silicate S0, (A) © 712
A7t o2 A mMdE] A= T wep AR kA FRE
yxol ok 9] 712 e$17) single =& double chain
S o]F1 Q& silicated inosilicate Bl I} thg-9]
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11. 2005 w=wlslehd2 F7IgAde oAl (8 ©o))
WS Jfsl 322 Yves Chauvin, Robert H. Grubbs,
Richard H. Shrock ©] 473} t}.

12. Glycine (NH2CH:COOH)-2 cobalt(Ill) o]&3} Agtst
o] &% WE W -COOH &9 H'7F "ozl & Nzt
O ((+ 0 9& ¥ slhh=E sAlell 233slo] chelate ringS
WF=th tris(glycinato)cobalt(lDe] RE 7}53F isomer
59 FxE g 1o mE oFE B9 (cis-,

trans, mer-, fac-, A—, A— ®3+ 1 combination)
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(a) [Cu(NHy), 1" (b) [PtCly]* (c) Fe(SsCNMez)s

(d) [Mn(CN)s]" (e) [ReHq]*

() [Ag(NHa)2][BF4] (g) Fe(CN)2(CH3NC)4

(h) [Co(en)2CO3]Br (1) [Co(N3)(NH3)51S0,4

() cis-Diamminebromochloroplatinum(I)

(k) Diaquadiiododinitritopalladium(V) (all ligand trans)
() Tri-p-carbonylbis(tricarbonyliron(0))

14. Masbsc (M=metal, a,b,c=ligands)?] Z&Eo|A| 7}53F

EE stereoisomerE 18 g}

15. [CoXa(trien)s]™ (trien= triethylenetetraamine)ell Tt
g ol dAAE theol k. ZZtel diste] absolute
configuration (A =¥ A)S ZAAslolg}

(A) B) © D)
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4. (15%)

Absolute hardness (n) = n = ﬂi FolZt}. 7 o]
1. (2x24=48%) 2
= = 2o th3t absolute hardnessZ AArstA oS 1o 2
= T
AANE | Qa5 | ol o,
(Family) | (Period)
15 P Phosphorus 15(5A) 3
70 Yb Ytterbium Lanthanide 6 n
80 Hg Mercury 12(24) 6 ol I A (absolute
82 Pb Lead 14(44) 6 - hardness)
o3 S N - et ; Zn 39.72 17.96 10.88
P eptunium ctinide pd” 32.93 19.43 6.75
101 Md Mendelevium Actinide 7 RhZ 31.06 18.08 6.49
Ru® 28.47 16.76 5.86
2. (447) el B 28 F&olL (PdY, Rh*, Ru™)9 absolute
(a) coordination compounds (¥  coordination hardness7t A 1§ F&ol (Zn*) Rl Fth  SCN

complexes)

(b) polarizability

(¢) sulfuric acid

(d) conductance

(e) primitive cubic

(f) magnetic, Meissner

(g) hydrate (¥+ solvent), ionization, linkage (&
ambidentate), coordination

(h) International Union of Pure and Applied Chemistry

(1) tetrahedral, square-planar

3. (4+20=24%)
(a) H" : A}, NH;3 : €7]
(b)
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antibonding MO orbital&& THET o] AjZo] THEo]
2 NH, ¢ MOE CHys8t #& MO Tx& 7HAA =i
NH39 B A28 NHy' 9 ts orbitald] Soi71A =
of o] ek A E U o b
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|3 4 gl&d Neo] S B} ¢ hard 3t22 A 1§ w5
& (Ni*", Cu™, Zn®")3} HES o8 Hfol NFo=
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5. (10+ 10=20%)
H'ol tigk 471%=
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CH3\ oty .

N N N N
methyl 71&9] electron—-donating ability: sbutyl ® T}
Atk w2 (CO>B>MD)>(A)Q] o2 No JdE vTH

A7) electrophilicity7} AAAl HB2 99 e <
71%e] A7) £AME Bt
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(C D)

(A) (B) ) (

N CHy N CHy N CHy CHZ\ CHs
J >0 STy 5
N N N Q/ ’
H Bt} BE':= #4 At} wala] BFs7t pyridine® N7
ZAgsr uf F9Jo substituted ¥ Y= alkyl group® T+
%A 9ggre Wit} webA, substituted groupe] {1E
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ey,



6. (13%)

H—O——Mn=0 H—O——S——0—H

HMnO; H,S04 [
o [¢]
o
|
H—o—/i\s—o—H
(]
HSASO/l | HZSO3 H—O0——S——0——H
H
pKa HMI’IO4 HsASO4 HgSOa HzSO4
n 3 1 1 2
9-7n -12 2 2 -5
8-5n -7 3 3 -2

e} A
HMHO4 > HZSOA, > H3ASO4 = HzSOs

7. (4+ 4+ 4+ 10+ 20=427)

c@—»b
(a=b=c. a=B="=90")
anion . cation

(a) CsCl
(b) AB
(¢) primitive cubic structure (GF=JH1%)
(d) o] 29 WS r, unit celld] 3 BA o] HolE | o
23 s

o
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o] Lo] 2A|FH= H = (2 x 4 )/

3
3V3 303
o 17)/1

=(2X%XTEX

(e) ol ol Atol9] AFE ro, unit celle] 3 =
Aelel delg 2L olgtal s

ro = \/?;L

N: Avogadro's number, z: &0]&, oleo Hu] Al
g3 st Ay (AU)E

) X
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4me,
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2
= M € )x(-3.99)

Ty 4me,
wetA] oAl HA o] 7kA 7 1123 Madelung constant,
M = -3.99

Y
el AU = ) x M 2 EAS (2, 25
Tg 4 0

ofo] &, golee Hst4) M = 3.99



8. (12%)

A; metal (%) £+ conductor (=)
B: superconductor (2 =EA])

C: semiconductor (HF&=A))

D: semiconductor (¥F%=A))

E: metal (F%) ¥+ conductor (AX=A)

F: superconductor (ZH=EA))

9. (20%)
|
Forward
Breakdown bias
voltage
1 —
0 \
Reverse
bias

N
-

Zero voltage oA+ n-type Y=o} p-type WHEA]
Aste w3 2kzke] AA7F n-typedl A p-typelZE
t}. I % Fermi level? #BES o]FA HW n-type
(+)chargeZS 7FA| 1L p-typed (-)chargeZE Al o
HEE 3] Alo]ol charge separation (p-type®] energy
level o] © Fopxl)o] dojuAl ¥Har o]& =53 + gl
7] wEel AACAF)I7F o o] s2A] ket

Forward bias (n—typeZ9| negative voltage, p-typeZ

ot

4t rlo

positive voltage)E ZAolFH n-type? energy level
=oAL p-typed] energy level Yo}z A n-type
conduction(d %) HA+= p-type? conduction band
AYZd = Ar}h. =3 p-type? valence band(YA}7}
u])oll 9d+ holed junction 202 22 o]A HIil p-type
9]  conduction band® 71zt WA= valence band®
Dol A WA holed} WhbAl Abepxich. wheba Al&siA A
7758 7 Y

Reverse bias (n-typeZol positive voltage, p-typeZ:ol

1o ro 2

negative voltage)ES Zo|FWH n-type? energy level2
WYolx]a1 p-type?] energy level ol A n-type?
A2t p-type® ¥A7F holee] A= HolA| Al #rh.
wetA] HF7F £5 4 §lth Reverse bias® H4S =

=2 A (breakdown voltage) 3}H  p-typed W=7}
HAA7F n-typed] AEwz dolzd 5= 7] wiel 77t

7
n-type oA p-type W&o = 3 & F du}

10. (8%

(A) Si0s% B) Si.01:%

11. 6%

metathesis

12. (20%)

(O-N)=NHzCH2COO"

mer—-A-tris(glycinato)cobalt(IIl)

mer-NA-tris(glycinato)cobalt(I1)

fac—-A-tris(glycinato)cobalt(III)

fac-A-tris(glycinato)cobalt(II)



13. (30%)
(a) [Cu(NHa),]*"
tetraamminecopper(I)
I+ tetraamminecopper(2+)
(b) [PtCLI*"
tetrachloroplatinate(II)
= tetrachloroplatinate(2-)
(¢) Fe(S:CNMey)s
tris(dimethyldithiocarbamato)iron(IIl)
I+ tris(dimethyldithiocarbamato)iron(0)
L= tris(dimethylcarbamodithioato)iron(IIl)
X+ tris(dimethylcarbamodithioato)iron(0)
(d) [Mn(CN)s]*
hexacyanomaganate(Il)
I+ hexacyanomaganate(4-)
(e) [ReHgl*
nonahydrorhenate(VII)
W+ nonahydrorhenate(2-)
(f) [Ag(NH3)2][BF4]
diamminesilver(Dtetrafluoroborate
X+ diamminesilver(1+)tetrafluoroborate
(g) Fe(CN)2(CH3NC)4
dicyanotetramethylisocyanideiron(Il)
W+ dicyanotetramethylisocyanideiron(0)
(h) [Co(en)2CO3]Br

carbonatobis(ethylenediamine)cobalt(II)bromide

== carbonatobis(ethylenediamine)cobalt(1+ )bromide

(1) [Co(N3)(NH3)51S0,4
pentaammineazidocobalt(IIl)sulfate
¥+ pentaammineazidocobalt(2+ )sulfate
() cis—-Diamminebromochloroplatinum(Il)
NH3

Br——Pt——NH3

cis—[Pt(NH3)2BrCl1,
Cl

(k) DiaquadiiododinitritopalladiumV) (all ligand ¢rans)

H,0
\\\\\l
ONO——Pd—ONO
|
Pd(H20)212(NO2)s,
H,O
(1) Tri-p-carbonylbis(tricarbonyliron(0))
o)
oc,, h, C ‘\\\\CO
OCm=—Fe¢ ~Fe~=CO
SN SY 2
AN “co
Fe(CO)3(u-CO)3Fe(CO)s, o 8
0

= (-CO)3[Fe(CO)slz
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15. (164)
(A) A (B) A (C) A (D) A
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