Transition Metals Past Paper Questions

Multiple Choice
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Extended Answer
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A complex ion with the name hexaamminenickel(ll) will have the formula

INi(NH,)
INI(NH;) I
INi(NHy).I*
INI(NH,) I
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A chromium compound is known to exist in the following three isomeric forms.
number of chromium is the same in each isomer.

A [Cr(H,0)J*(CI);
B [Cr(H,0);ClI*(C),H,0
€ [Cr(H,0),CL]*(CI).2H,0

(a) State the co-ordination number.

. The co-ordination
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Name the complex ion in isomer A.
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All three forms have different colours in solution.

(i) Esplain how colour arises in transition metal compounds such as those above.
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(ii) Suggest why the three solutions have different colours.
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State the electronic configuration of chromium(I) in terms of s, p and d orbitals.
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"The formulae of two very common ions of nickel are [Ni(H,0);]*" and [Ni(NH,),]*"

() Name the complex ion [Ni(H,0),J*"
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(ii) In terms of s, p and d orbitals, write down the electronic configuration of the nickel ion
in [Ni(H,0),J*"
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“The absorption spectrum of a solution of sodium tetrachlorocobaltate(11) is shown above.

(a) Predict the most likely colour of the solution.
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(B) Write the electronic configuration for a cobalt(I1) ion in terms of s, p and d orbitals.
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(€) Write the formula for the tetrachlorocobaltate(11) ion.
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Iron can form a variety of complexes with different ligands. Each complex has
different properties.

(@) Some ron complex fons are paramagnetic. Paramagnetic substances are
substances that are weakly atracted by a magnetic fild.
Paramagnetism is caused by the presence of unpaired electrons.

0 both (Fe(#,0),1* and [Fe(CN)J, the Fet fon has stx d-electrons, but
only [Fe(H,OLI" s paramagnetic.

() Complete the d-orbital box diagram for the complex ion

(An additional diagram, f required, can be found on Page 28)

() The relative abilty of a ligand to spiit the d-orbitals when forming
2 complex fon s given by the spectrochemical series.
The spectrochemical series for some ligands is shown below.

o > N > HO
The [Fe(0)* ion has unpaired electrons and i therefore
paramagnetic

Explain how unpaired electrons can arise in this complex ion.

() Explain why all of the complex ions formed by the Fe fon are
paramagnetic.
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(®) Human blood is red due to the presence of haemoglobin bonded to
xygen. Other animals have different coloured blood due to the presence
of different complex ons bonded to oxygen.
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@ State the co-ordination number of the Fe fon in hagmoglobin.
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Transition metals, such as vanadium and copper, can have variable oxidation
states and a wide range of uses.

(@) Vanadium dioxide, VO,, can be used to coat glass.
(i) State the oxidation number of vanadium in VO,.

(i) Using orbital box notation, write the electronic configuration, in
terms of s, p and d orbitals, for the vanadium ion in VO,
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In which of the following reactions does the
oxidation state of copper neither increase nor
decrease?

A

B
c
D

Zn+ CuSO, > ZnSO, + Cu
CuSO, + 4XH, - [Cu(NH,),JSO,

FeCl, + CuCl, - FeCl, + CuCl

Cu+ 4HNO, - Cu(NOy); + 2H,0 + 2O,
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‘Which of the following substances contains a

dative covalent bond?
A NH,

B NCI,

c NHC

D CHNH,
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Which of the following molecules contains three atoms in a straight line?

BF;
CH,
H0
SF¢

o0 ® >




image4.png
The complex ion [Cu(CN),]* is called

o0 ® >

hexacyanocopper(il)
hexacyanocopper(IV)
hexacyanocuprate(ll)
hexacyanocuprate(V).
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What is the formula for the diaquatetrachlorocobaltate(ll) ion?

[CoCl(H,0),*
[CoCly(H;0).1
[CoCl(H,0),1*
[CoCL(H,0),F*
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