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INSTRUCTIONS  

 The paper consists of two sections. 

 Section A is compulsory (30 marks) 

 Answer any two questions from section B (each 20 marks) 

 Check for useful periodic Tables behind the Question paper  (page 5)                                       

SECTION A 

 

QUESTION ONE (30 MARKS) 

 

(a)   (i) State and explain which of the two complexes is more  stable;   K4[Fe(CN)6]  and   

 K3[Fe(CN)6]                                                                                               (2 marks) 

(ii) Name an ionization isomer of [Cr(H2O)5Br]SO4                                  (2 marks) 

(iii) Discuss the nature of bonding in metal carbonyls                                (2 marks) 

(iv) Under Fischer Tropsch synthesis state the water gas shift equation     (2 marks) 

   (b) Provide the IUPAC names of the following  

                 (i)      [Co(C2O4)3]
3-.                                                                                        (2 marks) 

                 (ii)        K2[CrCO(CN)5]                                                                                      (2 marks) 

                (iii)        K3[Fe(CN)5NO]                                                                                  (2 marks) 
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(c) Determine the oxidation states of the metals in the following complexes 

(i) 2

94 ])([ CONi   (ii)   ]))(([ 23PPhCOHRhCl     (iii)   ])([ 3CONOMn     (3 marks) 

   (d) Using a reaction mechanism show how you will differentiate the two geometric isomers 

 cisplatin and trans-platin                                                                                       (4 marks) 

    (e) Arrange the following complexes in descending order of ligand exchange briefly stating 

 the reason  

 (i) [Na(H2O)6]
+,   [Mg(H2O)6]

2+,   [Al(H2O)6]
3+                                            (2 marks) 

(ii) [Mg(H2O)6]
2+, [Ca(H2O)6]2+,   [Sr(H2O)6]

2+                                             (2 marks) 

     (f) A chelate effect is an entropy factor. Discuss                                                       (5 marks) 
 

 

SECTION B 

 

QUESTION TWO (20 MARKS) 
 

(a)  State four applications of organometallic compounds                                              (4 marks) 

(b)  Using Ziegler Natta catalysts show the catalytic cycle in the synthesis of C8H16R  (5 marks) 

(c)    Determine the number of unpaired electrons and the magnetic moments at 25 °C for: 

(i) [Fe(CN)6]
4-                                                                                                       (3 marks) 

(ii) [Cr(NH3)6]
2+                                                                                                    (2 marks) 

(iii) [Co(NH3)6]
3+                                                                                                    (2 marks) 

(d)  Write an equation for an associative reaction mechanism and give its rate law        (4 marks) 

QUESTION THREE (20 MARKS) 
 

(a) Using relevant reaction equations, differentiate between acid hydrolysis and base 

hydrolysis                                                                                                                 (4 marks) 

(b) State any four factors that will affect acid hydrolysis                                              (4 marks) 

(c) Explain why anhydrous diethyl ether and tetrahydrofuran (THF) are common solvents for 

the generation of Grignard reagents                                                                        (2 marks) 
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(d) Provide the IUPAC names of the following compounds 

(i)                                                    (2 marks) 

 

(ii)                                                         (2 marks) 

 

(iii)                                                  (2 marks) 

(e) Draw all the geometrical isomers of [Pt(NH3)(Br)(Cl)(Py)] and state how many will 

exhibit optical isomerism.  (Py = Pyridine)                                                       (4 marks) 

QUESTION FOUR (20 MARKS) 
 

(a) A metal ion Mnn+ having d4 valence electronic configuration combines with three 

bidentate ligands to form a complex compound. (Assuming Δo > p). 

(i) Draw the diagram showing d-orbital splitting during this complex formation  

                                                                                                                   (2 marks)  

(ii) Identify the type of hybridization exhibited by Mn+                                   (1 mark) 

(iii) Name the type of isomerism exhibited by this complex                             (1 mark) 

(iv) Write the electronic configuration of metal Mn+                                       (2 marks) 

(b) Calculate the  magnetic moments of the following complexes  

(i) [FeCl4]
-                                                                                                      (2 marks) 

(ii) [Cr(CN)6]
4-                                                                                                 (2 marks) 

(c) Calculate the effective atomic number (EAN) of the following and determine whether 

they obey the 18-electron rule 

(i) [Re(CO)2(PR3)2(CH3)(C2H4)]
                                                                    (2 marks) 

(ii) [Ni(NH3)6]
2+                                                                                                                                             (2 marks) 

(iii) Determine the overall charge of [Co(CO)5]
z
  if it obeys 18 electron rule (2 marks)                                                                                                                                                         

(d) State four applications of chelate complexes                                                        (4 marks) 
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QUESTION FIVE (20 MARKS) 

(a)     (i) Define a transition element                                                                         (2 marks) 

(ii) Explain why transition metals generally form coloured compounds         (3 marks) 

(iii) The hexaquomanganese(II) ion contains five unpaired electrons, while the 

hexacyanomanganse(II) ion  contains only one unpaired electron. Explain these 

observations using Crystal Field Theory                                                 (5 marks) 

(b) Explain why [Co(NH3)6]
3+ is an inner orbital complex whereas [Ni(NH3)6]

2+ is an outer 

orbital complex                                                                                                      (5 marks) 

(c) Explain why [Cr(CO)6] is known while [Cr(CO)6]3+ is unknown                        (2 marks) 

(d) Predict the number of unpaired electrons in the square planar [Pt(CN)4]
2– ion (Pt 5d9 6s1).    

                                                                                                                    (3 marks) 
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