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QUESTION ONE (18 Marks)

1 a). Briefly discuss the following aspects concerning the Actinides

1. Electronic Configuration (2 marks)
il. Physical Properties (3 marks)
b). What are the trends observed with the chemical reactivity of actinides? (3 marks)
¢). What are the physical properties of actinides? (3 marks)
d). What is actinide contraction? (2 marks)
e). Give any three similarities between lanthanides and actinides (5 marks)

QUESTION TWO (20 Marks)

2 a). One of the chemical properties of uranium is the formation of different products with dilute
and concentrated acids. Complete the following equations that show these typical reactions.
(6 marks)
1. With dilute Hydrochloric acid: U + 2HCL —
il. With dilute sulphuric acid: U + 2H>SO4—
iil. With concentrated sulphuric acid to liberate sulphur dioxide: U + 2H,SO4—

1v. With nitric acid to liberate Nitrogen dioxide: U + HNO3 —

b). i. State and explain how electron configurations of the lanthanide elements are primarily

established experimentally. (4 marks)
ii. State what is referred to as Lanthanide Contraction. (2 marks)
1. What do the Lanthanides have in common with the Noble Gases? (2 marks)

1v. Why is it difficult to separate lanthanides (2 marks)

v. Which elements are considered to be Lanthanides? (2 marks)

vi. How do the Lanthanides react with oxygen? (2 marks)



QUESTION THREE (18 MARKS)

3. a) Discuss briefly the following properties of lanthanide elements. Use relevant examples.

1. Formation of compounds (3 marks)
ii. Formation of complexes (3 marks)
iil. Give the properties that depend on standard reduction potentials (E® values).
(3 marks)
b). Briefly discuss the uses of Uranium (7 marks).
c). Complete the following equation (2 marks)

2LuCl3 + 3Ca — (1000°C)

QUESTION FOUR (14 MARKS)

4 a). Due to similarities in chemical properties among the lanthanides, it 1s difficult to separate

them. Which methods can be used to separate the lanthanides (8 marks)
b). How can we produce the lanthanide metal (6 marks)
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