Transition Metals’ and Coordination
Compounds’ Problem Set (8)
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1. Give the most common oxidation states for:

A. Titanium

B. Manganese

C. Cobalt

D. Copper

E. Zinc

2. The electron configuration for titanium may be represented in the following two ways:

[Ar] 4s23d2 or
[Ar]4s TV 3d T, T
Write the electronic configuration in both of these forms for Cr, Mn, Fe and Ni.

NOTE: You may find it extremely helpful to go to the Library and check out one of

the 2 copies of King (Ionic Reactions and Separations: Experiments in Qualitative Analysis.
(Harcourt Brace Jovanovich: Austin) © 1973) that is On Reserve. You may also find it
extremely helpful to use a traditional chemistry textbook that is on the shelves for check-
out, there, as well, unless you have one of your own that was NOT published for the ACS.
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. Now write the electronic configuration in both forms for Cr2*, Mn2+, Fe3* and Ni2™.

Give the most common oxidation states for:

Chromium
Gold
Silver

Hg

Iron
Platinum

Write the electronic configurations in the formats described above in Question # 2 for the
following:

Fe
Fe 2+

Fe 3+

Sc
Sc 3t

What volume of 18 M sulfuric acid could be prepared from the sulfur dioxide produced
from smelting 5 tons of cuprous sulfide, assuming that only 50% of the SO> produced

can be converted to the acid?

Explain using balanced chemical reactions and your own words how Zn protects nails
from rusting.

Name the following compounds:

CuyO
CuO
CuCO3
CuSOy4

CuS
Zn0O
ZnCO3

ZnSOy
AgNO3
AgCl

Which transition metals are magnetic? Why?

What is the difference between paramagnetism, diamagnetism and ferromagnetism?
How does ferromagnetism work?



11. Write the chemical formulas for the following:

dichloroaurate(I) ion
tetrachloronickelate(II) ion
tetracyanonickelate(II) ion
hexaamminecobalt(III) ion
dicyanoargentate(I) ion
tetrachloroplumbate(Il) ion
tetrachloroplatinate(II) ion
hexaaquacopper(Il) ion
diaquatetrachlorocuprate(Il) ion
pentaaquaamminecopper(Il) ion
triaquatrichlorocuprate(Il) ion
dicyanotetraaquairon(IIl) ion

. oxalatotetraamminenickel(II) ion
potassium hexacyanomanganate (III) ion
triamminetrichlorochromium(IIT)
diamminetetraaquacobalt(Il) chloride
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12. Write the names of the following coordination compounds:

[Zn(NH3)41>*
[Fe(CN)g]4-
[CuCl4(H20)5]2F
[FeFg]4-
[Cu(NH3)(Hp0)5]2*
[PbCl,Bry]2-
K[Cr(NH3)>ClpBrp]
[Cr(NH3)2(H20)2Bra]*
[Cu(NH3)4][Pt(Cl)4]
K[PtNH3Cls]
[Co(CI(NH3)3(H20)2]Br
[Ni(NH3)6]2
[CrCI3(NH3)3]0
[Mn(C204)4]3"
[Co(H20)4(NH3)2]Cl)
[Co(en)2(H20)212(S04)3
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