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1 ga®e] RIzkS Ae-AlQ. (484

weba] AP FE = 2.25x 107 M

[AI(H,0)18* = [AI(H,0)5(OH)]2* + H*

A FE 0.0225 M 0 1.0 x 107 (~0) M
Wy =g ¥ 55 0.0225-x X X
5 _ [Al(H,0),(0H)* [H ]
Ko=11x10° = 5
(T e do AL(5,0)]]
2 2

x _ T

T 0.0225—z 00225

gus | 07 °l% % (Family) 7 A [H] = x = 5.0 x 10" M
= (Period)
6 C Carbon 14(4A) 2 pH = -log[H"] = -log(5.0 x 10™") = 3.30
28 Ni Nickel 10(8B) 4
40 Zr Zirconium 4(4B) 5
64 Gd Gadolinium Lanthanide 6
96 Cm Curium Actinide 7 l pH = 3.30 l
105 Db Dubnium 5(5B) 7
4. 2] atnp @715 tske] hardness7t 2 ZolA 2 Ao £AMR
v sket (15%)
2. okl wizks ALek (24%)
(@ Mg, cu®, ca* [ Meg" > CuT > Cd" |
(a) A base has an l electron pair | in a HOMO of (b) 0¥, 057, 0.2, 0y [ 0">05 >0, >05 |

suitable symmetry to interact with the LUMO of the acid. (%¢ o))

(b) Water is l amphoteric l with both acidic and

basic properties. (3 ©o])

(c) The most basic crystal structure is the simple cube, called the

[ primitive _cubic | (% ®ol). In the

structure each atom is surrounded by six others, for a

structure.

[ coordination number

| of 6. (7 wol)

(d) LED stands for l

light emitting diode ] L (A o))
(e) The common name for cis—[Pt(NH3)2Clz] is
[ cisplatin ] (3 o))
€ [ Tetrahedral ] and [ square planar ]

structures are two most common structures with four ligands. (3 &

o) (F doh)

3. thge #3hE FHolee] K, &% e Eolth (5+ 10=15%)

wE o]£ K, & o2 Kq
Fe'™ 67 % 107 Fe’* 5 0% m‘”
ot 16 % 107 cu* 5 %107
AP L1 x 107 Nt 5 %1070
5™ L1 %107 't 25% 10710

(a) Ko gh @ 33 wkge] uigh B3 A5 g7k (345 o2 M7
ghal ®AL B2 55 o] G-t 7Hg)

[M(H,0)s]™ = [M(H,0)5(OH) 1=+ + H=

(b) AICl3 3.00g & & 1.00 Lell 531 wf 8] pH=?

3.00g

AICI, 3.00g =
® g (26.98+3x35.45)g / mol

=2.25x10"*mol

p 2-
() NHs, S, N, l NHz > N, > S l

5. t2& 247 I 71419 LS benzeneol HRS W 4L UV/VIS £ =~
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S5k 2ol Fauel 9117

9l
st 8gAl (adduct)E =

W"“

W3als AL L9} benzeneo] A-¢17] W3S

Aoz ola|g 4= Ut} (3+15=18%)

(a) Benzeneell %3& W L& Atz A&s3lert 94712 2837k

(b) &2 19 MOQP A A, Benzene?] HOMOS} HAjXE FA| g
adolth A FAE YERA g delE a9l SRR e o]k
agan 9] AFAEHA o] A F440] BE blue-shift (¢Hu}3 FHo =z
o] F)g olf¢t CT FFAel yeld o|f+E I-benzene adductell ok
MOE AAsta 77l Holg stz gAste)
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SCN™ = 9%Z4 g 7t= (ambidentate ligand) ©]t}. SCN 7} AZE &
ol (Ni*", Cu*, Zn* ) FEL o8 Wi F2 (S e N) o=
a1, B 3§ %0l RhY, Pd¥, RUHF FES o] g F2 (S &
= N) £o2 2l ugo BE o &38le o F3te] Hol#l (Absolute
hardnessZ T-8ta ©3&}2}. (I = ionization energy, A= electron affinity)

(15%)

Ir mr 4 &

o]& ! A

Al 119.99 28.45

Li™ 75.64 5.39

Mg 80.14 15.04

Na® 47.29 5.14

Ca®* 5091 11.87

St 436 11.03

K* 31.63 4.34

Zn** 39.72 17.96

Hg* 34.2 18.76

Ag' 21.49 7.58

Pd** 3203 19.43

Rh** 31.06 18.08

Cu” 20.29 7.73

Se?t 24.76 12.80

Ru®* 28.47 16.76

Au® 20.5 9.23

- I— A _ N .
Absolute hardness (n) + n = 5 2 Folztth. 7} o]e g
absolute hardness& AlAFsHH th 3o} 2t
n
o] I A (absolute
hardness)

Zn”" 39.72 17.96 10.88
Pa 32.93 19.43 6.75
Rh** 31.06 18.08 6.49
Ru** 28.47 16.76 5.86

Wl B 18 240l (Pd?, Rh¥, Ru* )< absolute hardness”} A =L
F F&ole (Zn®) ®HYF Arl  SCNT & ambidentate ligand®A]
S-donor ®=% N-donor® 23 4= Qli=d] No] S ¥t} ¢] hard ==
A IF FEole (NI, Cu™, Zn®)F} HES o] ol NFKor
Zof| Hl9]Ela B 1F F0le (PdY, RhY, Ru?HI HES o2 A9
= SEor F&d ujgg

7. B2 boron 3FEES] NHzet w33t of acidity’} 2 ZAolA 22
A wow vdatet, el off& Ak (156%)

BF3, B(CHa)s, B(CzHs)s, B(CsHz(CHa)3)s

A1 BFs, B(CHs)s, B(CzHs)s, B(CsHa(CHs)s)s

o] Alkyl “15- electron—-donating group .24 Bell Az} WxEE
9 NHzo| v]FFdx280] gt daes F<lr) ®=3 alkyl group©]
AW S5 NHy7t Bell &5 wl gA13 ez Ua& s €t

8. RbF skt mAl2A Wiz 3200 kg/m' o]n
(NaCl) 7-2& 7M. g5 RbFE dske o 714
Aot} (6+ 3+ 3+ 15=27%)

(1) RbOH(ag) + HF(ag) — RbF(ag) + HO(1)
(2) 2Rb(s) + Fy(g) — 2RbF(s)

(@) 919 e 5o wge] FHZ B W 747 of@ urgol] SYHE

g o

el
Wy S 7t

(2) 23 g9 W3

|

(b) RbFSIA] Rbe] Abshio | +1 |

() RbFOIA Rbe] W9 59 | 6 |
(d) RbFolA Rb-F Atole] Al 2 A 17} 2

RbFe] A, A 3 We] Zo]E Lojetar shAk

rubidium (I) fluoride

o) A Eto = Rb 470, F 471 &4

o _ (85.47+19.00) X4g _ 22
A welAEe) Aer = 6.938 x 10
whebA] oA o] A 6.022 % 105 X g

=6.938 x 107 kg

— 25
6. - .
e = 0:938210 Thg ngo k9~ 3900 kg/m®
L=60x10"m=6.04
Rb-Fe] Azl Le| Wk o]u& 3.0 A

3.0 A




9. Yool = o] 71x] HAAH (defect) £ 7HAx Utk =1 FollA C
center i Bl AR rhololEEdA waxElE: Hivl X
(substitution) ted AJ71a A-A wgo] WAgTE C center= 53]
P tholopE=ol wWol] EAstedl L EAME Aol= C:IN~100,000:1
ojth, wmgAe] WAE= Y E band theoryd ©]&3te] olsste] RAL
(15+ 10=25%)

thololr == FAolth, FEAQA  olfE A9 valence band®t
conduction band7} g ¥ I} o] EASIAL valence bandell HA}7F
2 2 9l7] wiEolth C center (N ZH) o 9l&te] A2 band7} A
¥ thololR == x| n-type % p-type (5 % dHvb) semiconductor
o} & el band *+XE 7}ATE ¥ 3l band gap 2.5 eV ©]tT}.

(a) A-el oate] A2 FAHE bandE The 28 o] e 1 Aol

n-type 217 p-typedl# Brler. | type: n l
band gap 2.5 eV olt]e] oux] AolE elm|el= ZAJAE 19 o
FEA S
A
conduction
band

valence
band

(b) band gap 2.5 eV wio] w=gAe] Hlg Wt} C center’} F53)
dle] 32 8l nm A7

rir

AE = 2.5 eV

2.5 X 96.4853 Kl
23
6.022 X< 10

=40x 10% kIl =40x 10" ]J

= 2.5 x 96.4853 kJ/mol =

AE = hv = he/Ah = 4.0 x 1077 ]

A
= he/(4.0 x 107 ))
= (6.6261 x 10 Js x 2.9979 x 10° m/s)/(4.0 x 107 J)
=50x 10" m
=50x10°x 107 m
= 5.0 x 10 nm

[ 50 x 10°  nm

10. g 28L& ol o] 2315t E o] M EE YEd Foluh of7)A A,
B 4o, X &°]2& yebdth (5+5+5+ 5+ 5+8=33%)

o J/J
)
=

(1) SLIAEL 2= A, B, X9 &7

[ a1 B 1 X 3 |

2 [ Perovskite 7-& |
NEAQ ol eBFgEL s Soleh.
| NaNbOs;, BaTiOs;, CaZrOs, YAIOs, KMgF3, CaTiOs, |

2) o 7
3 o 7

Z9] o]
=
e

(4) Ast Xwto 2= o] ol uA 2= FAUATN?
l FCC (CCP) ]
(5) BY Hl914=9t 9] FxE2
l s 6 Hj$l F2: octahedral |

(6) ¥ BE A9l 9XZ o]F AThA wel ATE ow @ woo]
A 2Ear A, B, X7 47 1 99AE ko] oW B

2.

S A E =% Cubic

A: EAR B: Cubed F%4
X: 99 39

11. o] dlolHE o]&3te] Clo] ARSI T (electron affinity)E A4k
ko] 2t (Born-Mayer 2lelA p = 30 pm & 7}4) (15%)

Cly bond energy = 239 kJ/mol
AH{(NaCl) = -413 kJ/mol
AHgp(Na) = 109 kJ/mol
IE(Na) = 5.14 eV

r(Na*) + r(Cl") = 281 pm

Na*(g) + Cl(g)
IE(Na) = 5.14 eV = 5.14 x 96.4853 kl/mol |
Na(g) +Cl@ et AMyegongn( ) = EA
1/2 AH,(Cl,) = 120kd/mol Nat(g) + CI(g)
Na(g) + 1/2 Cl,(g)
~ AH,.,(NaCl)
AH,,(Na) = 109kJ/mol - (ltlfMZJ,/r Elane ) 1-pit)
Na(s) + 1/2 Cl,(g) = [(6.022 x 102 / mol) x (1.74756) x (1)(-1) / (281 x 102 m)]
X [(L.6022 x 10%° C)? /(1.11264 X 100 CZ/dm)]
X (1-30 pm /281 pm)
=-7.72 x 10° J/mol
=-772kJ/mol

AH(NaCl) = -413kJ/mol

NaCl(s)

-AH{(NaCD+ AHqw(Na)+ 1/2 AHuiss(Cl2)+ IE(Na)-EA(CD+ AHp.(NaCD=0

EA(CD = -AH{(NaCD+ AHguw(Na)+ 1/2 AHaiss(Clo)+ IE(Na)AHp,(NaCl)
= (413 + 109 + 120 + 496 - 772) kJ/mol
366 kJ/mol

366 kJ/mol |




EEX
(oxidative addition) 6-Hj¢] ZH&
A g,

T oolgAAe 2 1Y

12. Square-planar [PtCI(PMes)s]" S  Cloo} k&

Q1 [PtCls(PMes)s]™ 2] F 7kA o] A

W atal, (6+4+4=14%)

cl al
Ll e C'///,,P WWPMes | MesPry, | | wPMes
OAoéﬂ 1’:1
CI/I VYpeMes CI/| VpMe,
PM93

. X . mer-trichlorotris(trime
fac—trichlorotris(trimethyl

o thylphosphine)plati
°e phosphine)platinum(IV) yiphosphmepiatnum
(Iv)
3P NMR peak 4 1 2

o

rin

13. thg  FE9 ol 2/ S 23 Jhed RE o|dEAE 1
gk Z o] d @A A 583 PHEE olF (trans, cis, fac, mer, A, A)
o] 9o FEA|SlE}. enantiomer pair 7} QoW IAEE 183l pair ¢

2 vehlefet (414)

A o &
[Pt(NH3);Cl3 1" triamminetrichlroplatinum(IV)
o|AA =

Cl cl
Cli,,, P| awNH3 H3Nyy,,, P| awNH3
v ,\NH3 o |\NH3

NH3
fac mer
[PA(H20)I2(NO2)2] | diaquadiiododinitritopalladium(IV)

ol gEA Fx
! |
ONO//,,,PL“\\\\\OHZ ONOy,,,. | WWOH
N Pd
H,0% | “Yono ono™” | “Yow,
I I

trans-diaqua-trans-diiodo-trans
-nitritopalladium(1V)

cis, trans, cis

H201y,,, | o ONOy,, | W
(Pd‘ 'Pdn\
ono” | “NoH, H,0% | oo
ONO OH,
trans, cis, cis

I

ONO/II"P(L e\ Il/""PcL WWONO

ono™ | o, H0% | ono
OH; OH,

cis, cis, cis
enantiomers

bis(en)cobalt(II)-u-amido-p-hydroxobis(en)cobalt(Il)
T= 29 17
—I 4+

2 L /N
Co N N

= H,NCH,CH,NH,

A7)

[Ptlen):Cl]> |

oA =

dichlorobis(ethylenediamine)platinum(IV)

C| —l 2+
( N//,,, \\\\\\N>
N |\

trans

cl —| 2+
< N//,,,P| el
N |\
N _J

cl —| 2+
CI///I:,

S0

A cis A
enantiomers
VR
N N = H,NCH,CH,NH,
[Pt(bipy)sBrC11* | bis(2,2'-bipyridyl)bromochloroplatinum(IV)
o|FAA =
Br 2+
1 — _
N//,, \\\\\N _/ \
\ N N = \
N |\ =N N

Br —I 2+ Br
< Ny, P| WCl
N ,\
N _J
A A
enantiomers

e
C|///,, N )
N |\

14. W2CLi(NHR)2(PMe3)o= Al 7FA] o] A& ﬂ% 7FA] AL
g A B upe} o] HASHA FUdel 2
AEAA Q] TR Flvh, AAA ] 7+ “d Al e 93
7F A 270 EA% AW 3 vl P-P e L= N-N H)
£ 9tk Al 7HA ol dAAE us a2yl aEla
AAske. (H, R, Me & ¢-43] FA) (15%)

01\;], Wor \;],,Q
o2 gtk Cl, N, P

rir

A+ (point group)S

Cl N q Cl cl Cl
/ 10 S S /
P cl p—t N P N
w H w w
| i |
Pl cl P LA N NN P
v S| /
Cl——N Cl———ClI cl———Cl
point point point
group: Cz group: Cg group: C;

- ofe) A % -

Ale] 945 = 26.98 amu

Cle] ¥z = 35.45 amu

Rbe] ¥zt = 85.47 amu

Fe] A% = 19.00 amu

1 eV = 96.4853 kJ/mol

Avogadro number = 6.022 x 10%
Planck constant (h) = 6.6261 x 107 Js
B} () = 2.9979 x 10° m/s

4mey = 1.11264 x 107 C¥Im

e (Ae] Hste) = 1.6022 x 1079 C

NaCl +%2] Madelung constant = 1.74765



