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SOUTH EASTERN KENYA UNIVERSITY 

UNIVERSITY EXAMINATIONS 2016/2017 

SECOND SEMESTER EXAMINATION FOR THE DEGREES OF 

BACHELOR OF EDUCATION (SCIENCE) AND BACHELOR OF 

SCIENCE (CHEMISTRY)  

SCH 401: CHEMISTRY OF TRANSITION ELEMENTS 

 

DATE: 19 TH APRIL, 2017                                                                        TIME: 10.30-12.30 P.M 

    

INSTRUCTIONS TO CANDIDATES 

(a) Answer question One and any other Two questions  

(b) Question 1 carries 30 marks while the other questions carry  

20 marks each 

(c) Illustrate your answers with well labeled diagrams where 

appropriate 

 

QUESTION 1 (30 MARKS) 

(a) How do the following properties vary in the transition elements: 

(i) Ionic character       (2 marks) 

(ii) Basic properties      (2 marks) 

(iii) Stability of the various oxidation states   (2 marks) 

(b) Give examples of, and suggest reasons for, the following features of transition 

metal chemistry; 

(i) The lowest oxide of a transition metal is basic whereas the highest 

oxide is usually acidic.     (3 marks) 



SEKU/01-04/2016/2017 Page 1 
 

(ii) A transition metal usually exhibits higher oxidation states in its 

fluorides than in its iodides.     (3 marks) 

(c) Explain the features of cations which form complex ions.  (3 marks) 

(d) Describe the origin of color in transition elements.   ( 4 marks) 

(e) Explain four factors determining the magnitude of crystal field splitting with 

respect to nature of the ligand.     (4 marks) 

(f) Show the d electrons configuration in the following complexes: 

(i) [Co(NCS)4]
2-

 tetrahedral     (4 marks) 

(ii) [Fe(CN)6]
3-

 octahedral                 (4 marks) 

QUESTION 2 (20 MARKS) 

(a) Describe the features of Crystal Field Theory   (5 marks) 

(b) Calculate crystal field stabilization energies for the following; 

(i) d
6
 tetrahedral       (4 marks) 

(ii) d
7
strong field octahedral     (4 marks) 

(c) Explain why NH3 readily form complexes but NH4
+
 does not. (3 marks) 

(d) Explain why the tetrahedral complexes of Mn (II) are more intensely coloured 

than the octahedral complexes of Mn (II).    (5 marks) 

QUESTION 3 (20 MARKS) 

(a) Calculate the number of microstates for; 

(i) d
1
 configuration      (4 marks) 

(ii) p
3 

configuration      (4 marks) 

(b) Determine the term symbol for ground state of nitrogen  (5 marks) 

(c) With the aid of an example, describe the phenomena of vibronic coupling 

         (5 marks) 

(d) Explain two limitations of Orgel Energy Level diagrams.  (2 marks) 

QUESTION 4 (20 MARKS) 
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(a) Explain why Cu
2+

 ions are colored and paramagnetic while Zn
2+

 ions are 

colorless and diamagnetic.      (3 marks) 

(b) Explain why Cu (I) is diamagnetic whereas Cu (II) is paramagnetic. 

         (3 marks) 

(c) Calculate the expected magnetic moment for the following ions; 

(i) Fe
2+

         (3 marks) 

(ii) Ni
2+

        (3 marks) 

(d) On the basis of crystal field theory, account for the following: While 

[Fe(H2O)6]
3+

 is thoroughly paramagnetic, [Fe(CN)6]
3-

 is less paramagnetic.

         (5 marks) 

(e) Between Mn
2+ 

and V
2+

, state and explain which ion would exhibit a larger 

magnetic moment.       (3 marks) 

QUESTION 5 (20 MARKS) 

(a) The log β value for [FeF]
2+

 is 6 and that for [FeCl]
2+

 is 1.3. What do these 

values indicate about these species.     (4 marks) 

(b) Explain the catalytic properties of the following transition metals and their 

compounds; 

(i) TiCl3        (1 mark) 

(ii) V2O5        (1 mark) 

(iii) Fe        (1 mark) 

(c) Explain ways in which the electron creates magnetic moment. (4 marks) 

(d) Explain the meaning of the following; 

(i) Magnetic susceptibility     (2 marks) 

(ii) Paramagnetic substances     (2 marks) 

(e) Write the formula for magnetic susceptibility obtained after correction and 

define all the parameters contained therein     (3 marks) 

(f) Explain the criteria that must be satisfied if an ion is to be coloured. (2 marks) 
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