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INSTRUCTIONS: Answer question one and any other two questions. Periodic table attached.

QUESTION ONE (30 MARKS)

a)

b)

f)

Q)
h)

What are alloys? Name an important alloy which contains some of the lanthanoid metals.
Mention any three of its uses. (5 Marks)
The chemistry of the actinoid elementsis not so smooth as that of the lanthanoids. Justify
this statement by giving some examples from the oxidation state of these elements.

(4 Marks)

Give the electronic configuration of Ce and cal cul ate its magnetic moment on the basis

of spin-only formular. (4 Marks)
Actinoid contraction is greater from elements to elements than lanthanoid contraction.
Why? (2 Marks)
Account for each of the following; (4 Marks)

() La(OH)z isthe most basic while Lu(OH)z isthe least basic
(i) It isdifficult to separate each of the following pairs Zr-Hf, Nb-Ta, Mo-W,Ru-Os,
Rh-Ir, Pd-Pt and Ag-Au
Oxocations Mo, ** are formed by U, Np, Pu and Am only whereas heavier actinides do
not form such ions, why? (3 Marks)
Why cobalt is essential in human body and why too much of it is dangerous(3 Marks)
What is ferredoxin? Name three mgjor categories of ferredoxin. (2 Marks)
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)] What do you understand by the term sensor? How is iron protein used as sensor?
(3 Marks)
QUESTION TWO (20 MARKYS)
a) Discuss the ion exchange method of isolation of lanthanides. (10 Marks)
b) What is heavy metal? Why are they poisonous? (4 Marks)
C) Mercury isaheavy meta belonging to the transition element series of the periodic table.

Itisunique inthat it exists or isfound in nature in three forms (elemental, inorganic, and
organic) with each having its own profile of toxicity. Explain the toxicity mechanism of

mercury in these three forms. (6 Marks)

QUESTION THREE (20 MARKYS)

a)

b)

Name two lanthanoids which exhibit +4 oxidation state and two which exhibit +2
oxidation states. Correlate this type of behavior with the electronic configurations of
these elements. (8 Marks)
What happens when;

(i) A lanthanoid reacts with dilute acids? (2 Mark)

(ii) A lanthanoid reacts with water? (2 Mark)
The main transition elements found in biological system are Vanadium, Chromium,
Manganese, Iron, Cobalt, Nickel, Copper and Molybdenum. Explain biological functions
of Vanadium, nickel and molybdenum. (6 Marks)
Explain why has Mo(4d) rather than Cr(3d) been utilized more biologically?(2 Marks)
Despite the high abundance of Si, Al and Ti(the 2", 3@ and 10" most abundant elements
on earth), they are not utilized biologically. Why? (2 Marks)

QUESTION FOUR (20 MARK S)

a)

Compare the chemistry of lanthanoids with that of actinoids with specia reference to;

(i) Electronic configuration (2 Marks)
(if) Oxidation state (3 Marks)
(iii) Chemical reactivity (3 Marks)
(iv) Atomic and ionic sizes (2 Marks)
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b) M etall obiomol ecul es can conveniently be classified into three categories namely:-non
protein, functional proteins and enzymes. Describe general roles played by each category.
(6 Marks)
C) Explain the main functions of ligand in biological system. (4 Marks)

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 3



