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B.Sc. 5th Semester (Honours) Examination, 2021-2022 

CHEMISTRY 

Course ID: 51411                                       Course Title: UG/CHEM/501/C-11 

 Course Title: Inorganic Chemistry IV 

Time: 1 Hour 15 Minutes                                                                                 Full Marks: 25     

                                                                                          

The figures in the right hand side margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable 

 

1. Answer any five of the following questions:                                                               1×5 = 5 

(a)  Why is europium (II) more stable than cerium (II)? 

(b)  Deduce ground-state term symbol for Ni(III). 

(c) Which are the stable oxidation states of Zr and Nb? 

(d)  Calculate spin-only magnetic moment of [Fe(H2O)6]
3+. 

(e)  Write down the crystal field splitting of d-orbitals in square planar structure. 

(f)  Calculate the CFSE of a high spin octahedral d4 system. 

(g)  What is the significance of Racah parameter? 

(h)  Give example of a Co(III) high spin complex. 

 

2. Answer any two of the following questions:                                                              5×2 = 10 

(a)  What is spinel? Write down its general formula stating the oxidation state of the metal 

ions involved. ‘NiAl2O4 forms inverted spinel structure whereas MnAl2O4   forms normal 

spinel structure.’ - Why?                                                                                     1+1+3 = 5 

(b) (i) ‘Complexes of first transition series are mainly high spin while those of second and 

third transition series are of low spin.’ - Explain. 

(ii) ‘Magnetic moment of Cu(II) acetate dihydrate is less than expected.’ Why?  3+2 = 5 

(c)  Explain ‘lanthanide contraction’ and mention its consequences.                                      5 

(d)  What is Jahn-Teller distortion? Point out the criteria for a coordination molecule to be 

Jahn-Teller active? Give an example.                                                                 2+2+1 = 5 

 

3. Answer any one of the following questions:                                                            10×1 = 10 

(a)  (i) What do you mean by magnetic superexchange? Cite one example.  
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(ii) Why do 4d and 5d metals form square planar complexes but not tetrahedral 

complexes?   

(iii) Narrate ion exchange method of separation of lanthanides. 

(iv) How the stabilisation of low, medium and high oxidation states of metal ions can 

be made through judicious choice of ligands?                                (2+1)+2+2+3 =10 

(b) (i) Why the colour of Prussian blue is so intense? 

 (ii) Which one, Au(I) or Au(III)  can disproportionate and why? 

(iii) Actinides form oxocations but lanthanides do not. Why?   

(iv) What parameters are plotted against X- and Y- axes of Orgel diagram?  

(v) Name one lanthanide that is used in laser. What is NMR shift reagent? 

                                                                                                              2+2+2+2+2 = 10 

 

____________ 

 

 

 

 

 


