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1. (65 A) g2 Auoll W3 Latimer Diagram® o]t}

0.623 0.662
[Au(SCN), ]~ - [Au(SCN)21~ - Au
1.25 1.69
A - Autt - Au

(a) [Au(SCN)41"¢] nomenclatureZ 2},
(b) [Au(SCN)21 ¢ nomenclatureZ M &}
(¢) [Au(SCN),] ™ —Au 8- wiz k8o #3142 (Balanced Equation) & 23 3#%F3-Y A9 (Standard Reduction
Potential) & -3k 2}
@ A — Au Y vz ureo] #3uA 2 (Balanced Equation)S 21 %739 A9 (Standard Reduction Potential) S
T3}y 2t
(e) 919 Latimer Diagram® ¥}® o2 Frost Diagram< Z1# . (HEE AEsHA ®7]|5H)
(f) [Au(SCN)4]1 9] formation constantE -3} g},
Au” + 4SCN™ — [Au(SCN)4]~

2. (208) [Cr(PMe3)sCls]E Octahedral 25 7FA2 7 7/ o4& AIsomer)7t EA]gt},

(Me = -CHjy)

(a) 7 olAA Fx& a8l 27 WHsto ek (x-[Cr(PMes)sCls]o] FHeEj= A a})

(b) & Aefol A 'P NMR 28& st 99 F o] Ad2dAE 8T 5= deh. 2 o) dAel @ e °'P signalo] &A1&
o =3 ®olgl. (‘H-'P couplinge 334 olg}l, = 'H-*'P coupling zeroghal 7}A e e})

o{:

3. (30") AolF&Eo]29 5719 d-orbitalE<2 free ion AEIL} uniform field ¢tell A #E (degenerate) o] T}, o] &
255 AT u = d-orbtale] AA A (crystal field)o] £ W], T3 o] 719X 3L d-orbitalE2] energy levelo] Z-EX] Al
.

(a) Uniform field, octahedral field, octahedral field”} tetragonal distortion (axial elongation)®] ¥
planar field, 22 1 tetrahedral fieldol4]9] d-orbital energy level diagram< L& #}. (d-orbitale
field AFol9] correlationd ¥A|3He})

(b) Octahedral fieldol A (a)9] energy levelo] YE}E= o] F3 #o]g}

4. (20%) Acidic condition®l /] E”(MnO; (aq)/MnOs(s)) = 1.69 V ©]t},

(a) MnO4 (ag) — MnOq(s) 3¢ ¥k wkg-o] 3 WAg2e A

(b) ¢ g w89 A9 (Reduction Potentia) & pHe} [MnOs ] (MnO4 2] &%) o St¢== FA|sholg}
(¢) pH = 9.00. [MnO4 ] =025 M ¢ v LAY =?



5. (304) ¥dntdg o7 CN = Hpo0RTtF 9988 o= o ¢tdd FES A3}, (Hint: low spin, high spin,
spectrochemical series)

[Fe(CN)s1*™ + e — [Fe(CN)s]"™ ¢ E%?&%?ﬂ%t— 0.36 V o]iL

[Fe(H:0)5]"" + e — [Fe(H:0)]*" ¢ %=

(a) [Fe(CN)sl®™ ¢ [Fe(H:0)5]"" ZollA o= Aol ti %zézww

(b) (a)¢] ©]%= LFSE (Ligand Field Stabilization Energy)Z ©o]-&3}o] v sl a}.

(¢) [Fe(CN)s]1"™ ¢} [Fe(H20)6]*" ZOM o= o] ¢ ¢Hgert?

(d %< LELAﬁHE HolE o]f Hy0 ligand7} CN™ & X &5 wh3olA CN7F [Fe(CN)gl" 2 [Fe(CN)g]*™ Bt} o
o] StgAI717] wlitelth 71 o] +E LFSEE o] §3le] Adwsteet.

6. (55%) Oy point group®l character tableS ©]-&3}e] HolF&AE (dE So] [Co(NHz)sl™) ¢ MO (Molecular Orbital)
diagrams g sFod 1z},

(a) Central Co®" ¢ 4p, 4s, 3d orbital5<] symmetry type<?

(b) NH32] H]&-F4A% (lone pair)< &S A= o-donor A #F&3kt). o] o34 712] o-donor orbitalE<
ligandZ2 58 metal ion22 3t 6719 m= FAISHAL o] A 9] 34 EE basisZ3F4 On point group®l A 2]
reducible representations -&}o] g},

(¢) (b)Y reducible representation< irreducible representation (symmetry type)S2 o2 3EA|sle] g},

(d [Co(NH3)s1?" 2] MO energy level diagram& 121}, ligand splitting parameter (A,)E diagramol] T A]3}e]g},
(e) AAR=] (electron configuration)® o9 A ¥ +&=719?

(O (Y MOZHFH w43t (coordination)S A 3lolg}.

(g) [Co(NH3)s1°" 9] spin quantum numberi=?

(h) [Co(NHas)s]" 9] LFSE?

7. (204) & ZE9) nomenclatureE 27 ZAAS 20 FRE 19
(a) [Ni(CO)4]

(b) [Ni(CN)2]*

(¢c) pentaamminechlorocobalt(II)

(d) cis-dichlorobis(ethylendiamine)ruthenium(Il)

8. (20%) Aol 63} 7S] g T Axz7E A FEol diste] 2AE Wil Eoleh (H=Fold #e] W8}

THO|HA B ste})



