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INSTRUCTIONS: Answer question one and any other two questions. Tanabe Sugano Diagram
attached

QUESTION ONE (30 MARKYS)

a) Explain each of the following selection rules afatonic transition:
(i) Larpote rule (2 Marks)
(i) Spin selection rule (2 Marks)

b) Write the electron configuration of each of thddwling atoms/ions and hence determine

the ground state term in each case according taduales. (4 Marks)
() Mg(z=12)
(i) Fe3*(Z = 26)
C) Write the d-orbital configurations and use tansibgano diagrams(attached) to identify
the ground terms of ; (4 Marks)
(i) [Ti(OH2)e]®* ForTi, z = 22)
(ii) High- spin [Fe(OH)e]** (For Fe, z=26)
d) What do you understand by the term ‘nephelauxéisce? (2 Marks)
e) Place the following ligands in order of increasimephelauxetic effect 40, I', F, en, CN
, NH3 (2 Marks)
f) Account for each of the following;

(i) The spectral bands arising as a result of chaagefer are very intense(2 Marks)
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(i) There is no Tanabe-Sugano diagramdbandd® (2 Marks)

(i) [Mn(H 20)6]?* complex is pale pink in color and its spectraldarne very weak

(2 Marks)

0) Explain the four types of Pi electronic transitions (8 Marks)
QUESTION TWO (20 MARKYS)
a) What is a microstate? (2 Marks)
b) Determine the number of microstate corresponding to (6 Marks)

() °Fa

(i) 3Fs

(iii) d*

C) Consider the electronic structure of the complex(@#N)]* and [Fe(OH)s]* and

[Fe(OH)e]?* to answer the following questions;

(i) What is the ground state term of [Fe(CN)B] (2 Marks)

(i) What is the round state term of [Fe (4" (2 Marks)

(i) Which transitions are spin allowed for [Fe(@k]?*? Which transitions are spin
allowed for [Fe(CNgJ*2 (6 Marks)

(iv) If [Fe(CN)s]* were to lose a cyanide ligand to generate thedo@dinate
[Fe(CN)]*, how many transitions would you expect this compéedisplay,
based on tanabe sugano diagrams provided? (sMar

d) [Co(H20)s]**has Ao= 9,100cm ™! and B=980@m 1. How many electronic absorptions

do you expect for the complex and at what energies? (6 Marks)

QUESTION THREE (20 MARKYS)

a) How is metal to ligand charge transfer (MLCT) diéfat from ligand to metal charge
transfer (LMCT) (6 Marks)
b) Determine the spectroscopic terms for the configoma 23 (6 Marks)

C) Use Tanabe Sugano diagram to assign transitioeadio absorption band in the spectrum
below. (8 Marks)

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 2



QUESTION FOUR (20 MARKS)

a)
b)

What do you understand by Russel-Saunders coupling? (2 Marks)
Write the Russel-Saunders term symbols for statsamgular momentum quantum
numbers (L, S) (8 Marks)

(i) (0, 5/2)

(i) (3,3/2)

(iii) 2, %)

(iv) (1,1)
Using a well labeled molecular orbital diagramsdaroctahedral complex considering
both sigma and Pi bonding, explain the order otspehemical series according to
ligand field theory. (10 Marks)
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