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OUESTION ONE (18 MARKS)

1 a). Give any three differences between lanthanides and actinides (6 marks)
b). Complete the following reaction equations (6 marks)
I Samarium reaction.

2Sm?** + 2H,0 — W + 20H + H,

1. Cerium reaction
Ce*" + Fe** — X + Fe?*

ii. Reduction of anhydrous chloride
LaCl; + 3Na — (100°C) Y + 3NaCl

iv. Reduction of Uranium oxide to uranium metal
U308+4C — 3U+Z

¢). Complete the Uranium disintegration process by identifying species X,Y and Z

(6 marks)
92U + lon (slow) — x+ o¥?
2-3day£_' 9aPu?¥ + z
QUESTION TWO (20 MARKS)
2 a). Explain the following general characteristics of Actinides
1. Electronic Configuration (3 marks)
1i. Oxidation States (4 marks)
1ii. Ionic radius (3 marks)
iv. Complex formation (2 marks)

b. State and explain how electron configurations of the lanthanide elements are primarily
established experimentally. (4 marks)

c. State what is referred to as Lanthanide Contraction. (2 marks)

d. What do the Lanthanides have in common with the Noble Gases? (2 marks)



OUESTION THREE (18 MARKS)

3 a). What are the chemical properties of Thorium in relation to the following (10 marks)
1. Radioactive nature
11. Combination with metals
iii. Action of Heat
iv. action of non-metals
V. Action of H>O»

b). Thorium is an actinide that forms many compounds. Complete the following equations
that show numerous compounds form thorium reactions (8 marks)
i Th+0O—
ii. ThOz +2HSO4 —
iii. Th(OH)s + 4HNO; —
iv. 3Th+2N; —
v. ThO; +2C +2Cl —

QUESTION FOUR (14 MARKS)

4 a). Answer the following multiple choice question. Only one answer is correct for each
question. (14 marks)

1. How many elements are found under the lanthanide series?

a. 18
b. 20
c. 15
d. 57

ii. An element with atomic number 56 is grouped under
a. Actinides
b. Lanthanides
c. Alkaline earth metals
d. None of these

iii. What is the common oxidation state of the elements found in the lanthanide series?

a. (+3)
b. (+2)
c. (+1)
d. (+6)

iv. What types of binary ionic compounds are well-known for all lanthanides?
a. Oxides and Halides
b. Hydrides and Nitrides
c. Oxides, Halides, Hydrides, and Nitrides
d. None of these



v. One among the following is not a property of lanthanides

They are metals with white silvery color

Gets tarnished rapidly by air

Their melting point ranges between 500-1000K

Hardness of the metals increases with increase in the atomic number

o o

vi. Why can transition elements form alloys easily?
Almost same atomic size

Same electronic configuration

Same atomic number

None of the above

a0 o

vii. In which of the following series are all the elements are radioactive in nature
Lanthanides

Actinides

D-block elements

S-block elements

;a0 o
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