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QOuestion One (20 Marks)

1. (a) Using the provided electronic configurations of the lanthanides and actinides,
explain why supposed and the observed electronic configurations are the same or they
are different. (8 marks)
i. Samarium (Sm) supposed is [Xe]s:4f5 5d' 6s? and observed is [Xe]ss4f® 65
ii. Gadolinium (Gd) supposed is [Xe]s:4f” 5d! 6s? and observed is [Xe]s44f” 5d' 65
iii. Ytterbium (Yb) [Xe]s:4f'3 5d' 652 and observed is [Xe]ss4f'* 652
iv. Actinium (Ac) supposed is [Xe]ssf® 6d' 7s? and observed is [Xe]saf' 6d° 7s?
(b) Why are lanthanides so poor in forming complex molecules or ions? (3 marks)
(c) State and explain the properties of lanthanides that depends on standard reduction
potential values (E°) (9 Marks)
i. Reducing properties

ii. Electro-positive character
iii. Liberation of H, From water

Question two (18 marks)

1. a. Complete the following Actinides reactions by filling in the products depicted
by a, b, ¢, d, e, fand g as observed in the actinides. (7 Marks)
i. Ac(OH); +3HF +700°C —a+b
ii.  Ac203+ 6NH4Cl +250°C — ¢ + 6NH3 +d
iii. Ac203+2AIBr3+750°C — e+ f
iv. Th+2LL+400°C —g
b. Answer the following questions regarding the properties of Lanthanides
i. Complete the following equation by filling in the products depicted by A and
B that shows this property
2Ln (s) + 6H20 (1) — A (aq) +B (g) (2 Marks)
ii. Explain what happens when Lanthanides are exposed to air. (2 Marks)

iii. Complete the following equation that explains the lanthanide hydrides reaction

with water. CeH,+2H.0 — A+ B (2 Marks)
iv. Complete the following reaction (2 Marks)
c. Indicate which of the following is true or false? (3 marks)

i.  Lanthanides are comparable to alkaline earth metals in reactivity.
ii.  Lanthanides tarnish upon exposure to air.
iii.  The +3 oxidation state is commonly seen among lanthanides.



Question Three (18 Marks)

3. Multiple Choice questions: Choose the correct answer by indicating if itis a, b, ¢
ord

i. Which property of actinoids cannot be explained?
a) Radioactive
b) Oxidation
c) Magnetic
d) Acidic

i1. Which is the most stable oxidation state of actinoids?
a) +2
b) +3
c) +4
d)+5

iii. Actinoids are mostly attacked by which acid?
a) Hydrochloric acid
b) Nitric acid
¢) Sulphuric acid
d) Boric acid

iv.Which of the actinoids is used in the treatment of cancer?
a) Plutonium
b) Uranium
¢) Curium
d) Thorium

v. Which of the actinoids is used as a nuclear fuel?
a) Actinium
b) Thorium
¢) Uranium
d) Californium

vi. Which isotope of plutonium is used in nuclear bombs?
a) P-238
b) P-239
c) P-240
d) P-241

vii. Choose the correct statement.
a) Both actinoids and lanthanoids are less basic
b) Both actinoids and lanthanoids do not show same oxidation of +3
¢) Both actinoids and lanthanoids do not exhibit magnetic and spectral
properties
d) Both actinoids and lanthanoids are electropositive

viii. The element Lr3*is



a) Paramagnetic
b) Diamagnetic
c) Ferrimagnetic
d) None of these

ix. Th* ion is of
a) yellow colour
b) red colour
c) colourless

d) pink colour

x. The most important oxidation state of Thorium is

a) 4
b) +2
c) +5
d +6
(b). Explain the following general characteristics of Actinides:
i. Ionic radius (4 marks)
ii. Complex formation. (4 marks)

Question four (14 marks)

4. a. Discuss Four Major Applications of lanthanides (4 marks)

b. Mention two major uses of any actinides. Mention the actinide or the compound of
interest. (4 marks)

c. Which elements X, Y and Z are the parent elements that started the following decay

series?, (6 Marks)
i 231 231 227 22 rapi 7
i X @ BTh—b Apy—= S Ao 2T mpdy 2D
7x10%w 25h 3.3x10% =22 v 7 stevs
g o 234 B 234 B2y o« 230 o 2%y o« 292 8 steps
oy g0l 1 ol 02U 88 go I\IL

45x10°y 24d 68h 25x10% 207 sxi0ty

ii. Z o 228R B ZZSAC f 228 o 224Ra m@ ¥ s Egng

d
1axio0y B8 pgy BT gp 0T 19y B 6 steps

206
82

Pb



helium

2
He

4.0026
boron carbon nilrogen nxygen fluorine
6 7 8
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