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INSTRUCTIONS
e The paper consists of two sections.
e Section A is compulsory (30 marks)
e Answer any two questions from section B (each 20 marks)

e Check for useful Tables behind the Question paper

SECTION A
QUESTION ONE (30 MARKS)

@) Briefly explain the following observations:
Q) Ni(CO)4 is known while Ca(CO)4 is unknown (2 marks)
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(i) Transition metals form compounds in which they show variable oxidation states
(2 marks)
(i) VFsis viscous liquid while VCls is either very unstable or does not form (2 marks)
(iv)  3rdionization energy of manganese is unexpectedly high (2 marks)
(b) Account for the following:
(i) The existence of OsO4 in terms of trends in oxidation states (2 marks)
(i) Zinc and cadmium are soft metals (2 marks)

(iii)  The sufficiently higher second ionization of Cu and Cr compared to those of their

neighbouring elements (2 marks)
(© (@ Use Hund’s rule to derive the electronic configuration of Ce3* ion and
calculate its magnetic moment. (3 marks)

(iv)  State and explain two factors that will affect the colour of transition metal
complexes (4 marks)
(V) Explain why Ti(H20)s]** is coloured while [Sc(H20)s]*" is colourless (2 marks)

(@ (@) Write the general electronic configuration of f- block elements (1 mark)
(i) Explain why actinides contraction is more than lanthanides (2 marks)

(iii) Explain Actinides show larger number of oxidation states than lanthanides
(2 marls)

(e) Explain the oxidising action of acidified potassium dichromate on (iron(ll) salts and write

the ionic equation for the reaction (2 marks)

SECTION B

QUESTION TWO (20 MARKS)

(a) Briefly explain why group (11B) elements (zinc and group of elements) are not classified

among transition elements (5 marks)
(b) State four industrial uses of titanium (4 marks)
(c) With an example, briefly explain disproportionation of an oxidation state (2 marks)
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)0 Briefly explain why transition metal compounds or transition metals are mostly

used as industrial catalysts (2 marks)
(i)  Explain the preparation of potassium dichromate from its ore (4 marks)
(iii)  State three uses of potassium dichromate (3 marks)

QUESTION THREE (20 MARKYS)

@ (M Define metallurgy (2 marks)
(ii) Using the sulphate process explain how you will prepare TiO2 pigment grade
from illemite (8 marks)
(iii) List the two qualities that make titanium oxide to be used in paints (2 marks)
(b) State three factors that gives d-block elements the tendency to form complexes
(© State any four differences between lanthanides and actinides (4 marks)
(d) State any four properties of interstitial compounds. (4 marks)

QUESTION FOUR (20 MARKYS)

@ State why transition metals have high enthalpy of hydration (2 marks)
(b) Q) Name three ores of lead (3 marks)

(i) Using any one of the ores listed above; briefly outline how you will extract lead

metal. (Use reaction equations where necessary) (8 marks)

(© With an example define pyrometallurgy (3 marks)
(d) Explain why Copper can be extracted by hydrometallurgy but not zinc (2 marks)

(e)  Explain why the reduction of a metal oxide is easier if the metal formed is in liquid

state at the temperature of reduction than when in solid state (2 marks)

QUESTION FIVE (20 MARKYS)

@) Name three natural processes that utilize transition metals (3 marks)

(b) Using chemical reactions explain how pure copper is obtained from its principle ore
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(4 marks)
(© Using Ziegler Natta catalyst show a catalytic cycle of production of CsH12R

(5 marks)
(d) Explain how the presence of double bonds in rubber influence their structure and
reactivity (3 marks)
(e) Complete and balance the following equations:
(i) MnO;~ + H* - (1 mark)
heat
(i)  KMnoO, 3 (2 marks)
(i) MnO; + FeC,0,+ H* - (2 marks)
‘ FPeriodic Table .
| 2 13 14 15 16 17 | 4m
3[4 of the s| 6] 7] 8| of 10
Li [Be B C
6,54 9,01 10.61 12.01 14.01 15.99 | 19.00 | 20.18
11| 12 Elements 2006 13[ 14| 15 16| 17| 18
Na|Mg AlISi|P|S
1200 | 2431 3 4 5 [ 7 E g 10 11 12 | 2656 | 308 | 3067 | 3207 | 3545 | 3085

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|Ca|Sc|Ti|V |Cr|Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge|As | Se

39.10 40.06 4246 4787 50.94 5200 54.594 55.85 5B.93 5869 63.55 G341 60,72 7264 7402 7B.95 78,80 8380
37 28 39 40 41 42 44 4a| 47 48 49 50 51 g2 g3 54

45
Rb|Sr| Y |Zr Nb|Mo|Tc|Ru|{Rh|Pd|Ag|Cd|In|Sn|Sb|Te| I

8547 | B7.62 | 8891 | 9122 | 9291 (98) 101.07 | 10291 | 10642 | 107.87 | 11241 | 11482 | 116.71 | 12196 | 137.60 | 126.90 | 131.25

55| 5e| 57| 72| 73| 74| 75| Fe| 77| 78| 79| 80| 81| 82| 83 86

Cs|Ba|lLa|Hf | Ta|W |[Re|QOs| Ir | Pt |Au Tl |[Pb| Bi | Po| At

122.91 | 13733 | 12001 | 17840 | 100.05 [ 1ma.04 | 10621 | 100.27 [ 290.22 | 12500 | 19697 | 20050 | 20430 | 2072 | 20000 | (zooy | (210) | (202)
g7| 88| 8%

Fr{Ra|Ac|Rf |Db|Sg|Bh|Hs|Mt|Ds|Rg

(223) | (226) | (237) | (261) | (262) | (266) | (264) | (a70) | (268) | (3m1) | {372

28| 39| 60 62| 63| 64| 63| 66| &7 68 63| 70| 71
Ce| Pr|Nd|Pm|Sm|Eu|Gd|Th |Dy Ho|Er |Tm|Yb|Lu
140.12 | 14091 | 14424 | [145] | 15036 | 151.97 | 157.25 | 158.93 | 162.50 | 1564.93 | 167.26 | 166.93 | 173.04 | 17497
s0| 91| 92

Th|Pa| U |Np|Pu|Am|Cm|Bk | Cf | Es |[Fm | Md|No| Lr

23204 | 23104 | 23803 | [(237) | (244) | (243) | (247) | (247) | (2a1) | (252) | (257) | (258) | [259) | {(262)
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