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Paper 2 of 2 — CHM 311 Transition metal chemistry 2024/2025
Level 300 • First Semester • PastQuestion

cil

Lee oe

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, FFFURUN
COLLEGE OF SCIENCE, DEPARTMENT OF CHEMISTRY
2024/2025 (FIRST SEMESTER) EXAMINATIONS
CHM 411 (Transition Metal Chemistry)

on: Answer FOUR questions in all (At least O'NE questions from ack section)
Time cowed: 2% hrs

}nstructi

iP “| @aei What are the transition elements, why are they called 59? {5A mars;
sll

(9) Mention 3 factors that enzble Transition Flernants to farm Compiaxes [> 7 ans}
senese. (5

(c) Write down the names and sy7rpals of 4d and Sd congene’s of wemech ang?!
rnerks)
ic} Which ion is more stable Ag* or 4g? and why? (

2 marks)

(a) Explain the origin of ligand fies sp itting in traasition metel Compieazs. How voas if
-e'ste to the crystal field theory? (6% marks)
in al trenisition,

(5) Puscuss the factors that influence the magnitude of ligenc field so

mera complex. (6 marks)
we the difference between wealcfield anc strong-field tigands Maw 7G bes alfeant

iC) aEaie

‘ue crectronie structure ang magnetic nroperties of trans:t.

on mete

2 Gah vvny do Crand Cu have anomaious configurations? (4 marks}

es

tf!

(i: “he melting points of first transition series metals increase, reach a Tia. av. Tren

aarvease, Give reasens. {5 marks)
in} Fapiain the following variations in terms of electronic configuration:: The second
igaation enthalpies of both Cr and Cu are higher than those of thelr next e'ersents
respectively. (5 marks}
'd) Sive reasons for the variable oxidation states found in d-block elements. «4 ark}
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fa} Why de the elements af second anc third transition series show strong suniarity ‘9 the

+ af ai rai 4
chemistry within a group but cnow large differences from the elements of the first
trans thon cerias? (S mecns)
‘hb’ Write electronic configurations for Mo, Rh and Os [38Mo, +9 19
ip actranic configurations for Mo, Rh and Os [42Mo, *G2Rh, 4220s} (4 marks)
(ci Enumerate the factors which detesmine the stability of different oxidation states of
OF - a 19 ates &

rensition metals. (5 marks)

(d) The most stable oxidation state of Zr is 2rCla, white that cf Pd is PdCl. Why? (4 marks:

iv :
bes ; \b (te VJ av sx

i

Cc 5. (a) Is lanthanum (.7L4} really a lanthanoid elernent (Yes/No)? Explain. (2 merks)
(aes (o) Lanthanides most notably eccur in only one oxidation state.
(i) What is this oxidation state; and what is its origin? (4 marks)
(ii) Name two other oxidation states in which lanthanoids can occu! (2 arKs)
(iii) Explain briefly the origin of these two ovication states. (2 marks:
(iv) Name two tanthenoid clements (one in each: Case) that can occurs tae ov datior
states mentioned in b(ii) above. {2 marks)
{c} What do gadciinium (ssGd) and lutetium (-.Lu) have in cornron i cheir electron
configurations? Comment briefly on this. (4 marks)
{a) The actinoid elements are peramagnatic; true or false? (4 mark)
fia (4 What is Vanthanoid contraction”? (2 marks)

(i) Exolain oriefiy the cause of lanthenvid contraction. (4 marks)

Tei ium 2 lanthanoi¢ or an actinoid element? (1 Mees) a
Co Write the electron configuration for sarnarium feSm, (2 revere
Vets! : ; “ <a sheer a seers 7
4
ES
y
4

ke

vy Vv


