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arises because electrons behave as tiny

(b) Ligands whose orbitals interacts strongly with the
metal orbitlas are called [Al ©o]].
[A] 2oi].
such as CO, CN,
[F ©oll,
can interact with metal d orbitals in a n fashion.

Ligands with
small interactions are called
(c) Ligands, and phosphine (of
formula PRj3) are with empty orbitals that

(d) If a compound absorbs light of one color, we see
the [3F ©of]

(e) Transitions

of that color.

between states of different spin
[A] o]l
[3 & =& F
o] ] state is plotted along the horizontal axis.

(g) For

correlation diagram for the d°™ configuration in

multiplicities are forbidden. This is called
(f) In Tanabe-Sugano diagrams, the
tetrahedral geometry, we can use the
octahedral deometry to describe the d" Configuration
in tertahedral geometry. This is called [F ©o]].

(h) Isomers in coordination chemistry include many
types. There are four different types of isomer in
structural or constitutional isomerism. Those are [%F
wol], [ ©o]], [ &ol], and [T Tol]

(i) Organic (and some

isomers.
inorganic) ligands are
frequently named with older rather than

[UPAC ([¥5F ©1]) names.

names
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20053 = F713182 7|2 3nAl & (30578 wHA)
(d) Diaquadiiododinitritopalladium(V) (all ligand #rans)

1. (2x24=48%) H0
B 77 ™
ReR LA I b R o] = ONO——Pd—ONO
(Family) | (Period) I/
11 Na Sodium | 1(1A) 3 Pd(Hz0)21:(NOz)z, H,0
14 Si Silicon 14(4A) 3
32 Ge Germanium | 14(4A) 4 5. (104 5+ 6=217%)
49 In Indium | 13GA) | 5 (@) [NiO,1%: linear (Ni(ID: d°)
66 Dy Dysprosium Landt:am 6 0” : o-donor, n-donor ligand
107 Bh Bohrium 7(7B) 7 (1) O === Ni === 0 (2)
2. (3+ 6+ 3+ 3+ 3+ 3+ 3+ 4+ 5=33%) d orbital®] Z+ H3 FZ A&
(a) Paramagnetism d orbital € ex total
(b) strong-field ligands, weak-field ligands 72 2 0 2e,
(¢) m acceptors x2-y? 0 0 0
(d) complement Xy 0 0 0
(e) spin selection rule X<z 0 2 e,
(f) ground %=+ lowest—energy vz 0 2 2ex
(g) hole formalism
(h) hydrate (¥+ solvent), ionization, linkage (=& ligand orbitale] #F HH 428
ambidentate), coordination ligand
(i) International Union of Pure and Applied Chemistry orbital e o total
o—donor 1 1 0 les
3. (267) o—donor 2 1 0 les
ﬁ n—donor 1 0 2 Zex
H—O0—NMn=0 H—0—S—0—H n—donor 2 0 2 2ex
HMnO4 i HSO4 |C!
o0 et 22 orbitalZe] ol EAEE
)
H3AsO4 l HoSO3 (g8 oy 1o
K. HMnO H3AsO H»SO H.SO |
Dn : 4 3 . 4 21 3 22 4 266’ Iz%l 2.y
9-7n -12 2 2 -5 Y K
R A O T 0 M oo = it 1
U:}E]’/\i o orotals ‘\“\“\‘\ ---------- I-Z-‘;;-:,:::j{:\-) Tg;j n orbitals
HMnO; > HsSOs > H3AsOs ~ HoSOs Vr—m—= Y
4. (6x4=247) IE ligand o orbitals
(a) [Cu(NH3)4]*" (b)
tetraamminecopper(ID) i »
¥ tetraamminecopper(2+) e
(b) [PtCLI* 2e 9,000 cm"
tetrachloroplatinate(Il) ’ ﬂ L N AR | R | S
Y= tetrachloroplatinate(2-) Izen 16.000 cm-!
(c) Fe(S:CNMes)s NN X2oy2. oy~

tris(dimethyldithiocarbamato)iron(IIl) ©
c

E+ tris(dimethyldithiocarbamato)iron(0)

_ o1 _ -1
T = tris(dimethylcarbamodithioato)iron(II) 2eo = 16,000 em ™ - e, = 8,000 cm

== tris(dimethylcarbamodithioato)iron(0) 2ex = 7,000 em™ - er = 3,500 cm’!
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On symmetry
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7. (6+20+5+5=36%])
[Cr(Cy04)31*
(@) Cr*t (@

Ground-state term symbol: F
First excited term symbol: ‘P

(b) Orgel diagram

Energy "
i
0.6A ix
T
Cate —0.2A
A

\ 4 “12A T

'-\.'
< A i

oct d3, d8 oct d2, d7
tet d2, d7 tet d3, d8

(C) 4Azg -—=> 4T2g
(d A, = 17,400 cm™!

8. (25%)
Ca II (Ca")
ground-state electron configuration
1522522p63523p643l
S=1/2,L=0
. term symbol = Sy
first excited electron configuration
15225221)63328p64p1
S=1/2, L =1

. term symbol = 2133/2, 2P1/2

e}
2p P Pare
— Py
H line K line
28
"""""" 25/
K line => 25,414 cm™ => A = 3,935 A
H line => 25,192 ecm™ => A = 3,970 A
w2}
AR HA Feo] v z=: H2S122P123970
T oA o vwme: K2S122P323935
9. (107)
square pyramidal (MLs), L: o-donor ligand
L1
L3
L4\M/
\
L5 L2
d orbital®] 7z} #F A5 4&
d orbital € total
72 2 2e,
><2—y2 3 3eq
Xy 0 0
X7 0 0
vz 0 0
ligand orbital®] Z} HZ H5 =&
d orbital €o total
L1 1 leg
L2 1 leg
L3 1 leg
L4 1 le,
L5 1 les
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10. (14+ 10+ 5+10=39%)
(a)

3d => 72 A
-y 1 B,
xy - B
xz, yz - B
4s => s Ay
4dp => z: Al
x,y: E
(b)

square pyramidal (MLs) : Cuy

ligand o-donor orbitalE< 3}

A} 3T

AR FAE
L
j ]
L\M/
/ L
L
Cuv E 2Cy Co 20y 204q
r 5 1 1 3 1
(c)
I'=2A; + B + E
(d)

ligand o orbitals

11. (28%)
Ground
Complex d S |Term (free| LFSE
ion)
[Co(CO)4] d’ 3/2 ir -1.2A,
[Cr(CN)s 1" ) .
d 1 D -1.6A,
(1s)
[Fe(H:0)51"" & 5/2 g 0
(hs)
[CoNOI™ [ 7 3/2 ‘F | -0.8a
(hs) e
Co(NH3)s 1%
[ColNH ™| | D |-2.44,
(Is)
MnO,~ d° 0 0
[Cu(H:0)61%" | d’ 1 D -0.6A,




