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(20 points) Multiple choice. Circle the correct answer.

‘a) blue color Zn(NHz)42+ TiFg2-

7b) pentaaquachlorocobalt(IIl) chloride [Co(H20)5CIIC1  [Co(H20)5Cl2]Cl ( [Co(HzO)smEﬁElz)

¢) largest spin © CoClg> Co(CN)63-

,d) does not exist ¢O4 0504 Ci0s
) most negave CFSE M0 OO Min(ON)e?)

. (10 points) A compound consists of Pd, Cl, and NHj3 in the ratioof 1 : 4: 4.

a) When AgNOs; is added to an aqueous solution of the compound, 2 moles of Cl- per mole
of Pd are precipitated as AgCl. Write the chemical formula for the compound.

Y pts {Pd (NH3)y OI,,] a,

b) Draw all of the unique isomers of this compound. Be specific about the structure and the
positions of the ligands.
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. (8 points) Consider the reaction between Fe and CO.

a) Use the 18 electron rule to predict the stoichiometry of the compound that forms.

Fo (Arl3déys? 4 ots

eed (02 = S €O Fe (CO)¢

7b) What orbitals on the metal are used to form hybrid orbitals?
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4. (9points) Consider the following ligand exchange reaction of the tetrahedral complex ZnCly2-,
ZnCle? (aq) + NHz(aq) S ZnCI3NH3-(aq) + Cl-(aq)

a) The entropy of activation is negative. What does this imply about the rate-determining
step in the mechanism for the reaction?

295 gsseciad ve

b) Suggest a plausible rate-determining step with a negative entropy change.
2p. L 2- e
| gt
c) IsZnCl4 . inert? Use crystal field stabilization energy to explain your thinking.
24+ 5_.:_-.__.-__- oy ‘o = : . . . 254
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5. (9 points) Consider the square planar PtCl42- complex.

a) Use the ionic model to determine the energy of the Pt-Cl bond in PtClg2-. The distance
between the Pt nucleus and the Cl nucleus is 2.55 x 10-10 m,

1(’* %I;C:TT;:HO-; [q_(tz_) ) + 2 GONG) ik (-i(-[) ‘:\
o L255%107°  yR(2.85%107%)  2(2.55%0 )
o~ Pt -~
<‘:.L '.@ correct omswer

%2241 ';\%\J ‘f* "

b) Do you expect the Au-Cl bond in AuCly- to be@'weaker? Explain your
thinking, | |
AL{M has @ 'm.afr\ﬂr Charag and o smealler $13%
3 phs oM pose with Pt
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6. (24 points) The molecular orbital diagram for Fe(H20)g2+ is shown below.
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2 pts a) Label 10Dg.
z..gb b) Show the electron filling. (The complex is paramagnetic.)
| c) What is the bond order for each of the 6 bonds between Fe2+ and H20? Show your work.

Bo-,_“‘ [*2 21 =85 265

eac) "_ h‘m_d -%__ \g’(

d) Draw the molecular orbitals for the two eg* orbitals.

%ﬂ
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SP{S * e) Draw the molecular orbital diagram for Fe(CN)g# in the space provided above.
2 P{-5 . ) Show the electron filling for Fe(CN)g4. (The complex is diamagnetic.)




‘Page 4 of 5

7 g) Explain why the bond between Fe2+ and CN- is stronger than the bond between Fe2+ and
H3O. Be specific about the bond order.

Bo= 5 [18-0)79
’ ok
75@% each bend 3 (5

h) Do you expect the bond order for the bond between C and N in CN- to increase, decrease;
or stay the same when CN- coordinates to Fe2+? Explain your thinking.

1y .
electrons Qe donated From +rg wetal info

liﬁs dhe CENT ¥ ecbital | whuch lowers dhe band erder

7. (9 points) The absorption spectrum for Ti(H2O)g3+ is shown below.
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3 P’LS . a) What color is the complex?
7Pwp€,u
3 ‘P"G . b) What is the value of 10Dq? ] 7
'~ 20,000 em ! - 9/%[@- 19 B 729 zjm
73 :‘J‘b ‘¢) Sketch the spectrum for Ti(NH3)g3+ on the graph.
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8. (11 points) Consider the following ligand exchange reaction.
[Co(NH3)6]3+ (aq) + Cl-(aq) &  [Co(NH3)sClJ%+ (aq) + NHj3(aq)
a) Is the equilibrium constant greater than or@one? Explain your thinking.

(cotshdse™ JInsd _'¥0 g i weaker field
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7b) Which graph best represents the relative amounts of the two cobalt complexes at
) 3 P,&S ) equilibrium if you mix 0.10 M [Co(NH3)6]3+ (aq) with 0.10 M CI- (aq)?
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7c) The [Co(NH3)5Cl]2+ is not a perfect octahedron because NH3 and Cl- do not have the

same strength. Draw the d orbital splitting pattern taking this into account. Orient the ClI-
on the z axis.
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