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 M.Sc.-III/CHEM-301C/22  

M.Sc. 3rd Semester Examination, 2022 

CHEMISTRY 

Course Title: Inorganic Chemistry             

Course Code: CHEM 301C 

Course ID: 31451 
Time: 2 Hours                                                                                                                Full Marks: 40 

 

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 followings:                                                                                 2×5 = 10 

(a) What is photochemical smog? 

(b) What do you mean by delayed fluorescence? 

(c) Calculate the effective magnetic moment of Ho3+. 

(d) Reactions of [Pt(Ph)2(SMe2)2] with 1,10-phenanthroline (phen) produces [Pt(Ph)2phen]. 

Propose a suitable mechanism. [Given, ΔH≠ = +101 kJ mol
_1 and ΔS≠ = +42 J K

_1 mol
_1]. 

(e) How ozone layer protects us from UV-radiation? 

 (f) What is photochromism? 

(g) Differentiate between soft and hard magnet.   

2. Answer any four of the followings:                                                                                 5×4 = 20 

(a) Write down the basic characteristic features of a single molecular magnet. Give an 

example of a single molecular magnet. Comment on its total spin value.              2+2+1 = 5 

(b) (i) In the photoaquation reaction of [Cr(NH3)5(NCS)]2+, the release of NH3, occurs from 
4T2g state and NCS- from 2Eg state.– Explain 

(ii) Comment on the quantum yield of the photoaquation reactions 

 

                                                                                                                                               3+2 = 5 

(c) Which substances are responsible for greenhouse effect? On the basis of chemical 

reactions involved, explain how chlorofluorocarbons cause thinning of ozone layer in 

stratosphere.                                                                                                           2.5+2.5 = 5 
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(d) (i) Lanthanides exhibit +3 oxidation state in general while actinides can show variable 

oxidation state. - Explain. 

(ii) Explain briefly the principle of separation of lanthanides by ion exchange process.     

                                                                                                                                   3+2 = 5 

(e) (i) What are the types of supramolecular interactions? Mention a few applications of 

supramolecular chemistry. 

(ii) How did you differentiate between ‘strong hydrogen bonding’ and ‘weak hydrogen 

bonding’?                                                                                                           1+2 +2 = 5 

(f) (i) Predict and explain the geometry of intermediate and final product(s) of given two 

reactions. 

   

 

 

 

 

  (ii) Arrange the following complexes in increasing order of water exchange rate. 

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

2+ and [Mg(H2O)6]
2+.                                                         3+2 = 5 

3. Attempt any one of the followings:                                                                         10 ×1 = 10 

(a) (i) [Cr(NH3)6]
3+ is paramagnetic while [Ni(CN)4]

2− is diamagnetic.-Explain 

(ii) Calculate the eff for the complexes: [CoF6]
3–, [Fe(CN)6]

4– and [Cu(NH3)6]
2+. 

(iii) Give an example with explanation of fluorophore where ground state is not singlet.    

(iv) Compare excited state of metal complexes with the excited state of organic 

compounds.                                                                                                   2+3+2+3 = 10 

(b) (i) What are biodegradable and non-biodegradable pollutants?  

(ii) What are the sources of dissolved oxygen in water? Why does water covered with 

excessive algal growth become polluted?       

(iii) ‘dicyclohexyl[18]crown-6 produced by  catalytic reduction of dibenzo[18] crown-6’-

Mention all possible reduced products.  
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(iv) The compound [Fe(SCN)(OH2)5]
2+ can be detected in the reaction of 

[Co(NCS)(NH3)5]
2+ with Fe2+ (aq) to give Fe3+(aq) and Co2+(aq). What does this 

observation suggest about the mechanism?                                           2+(2+2)+2+2 = 10 

 

____________________ 


