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M.Sc.-III/CHEM-301C/21 

M.Sc. 3rd Semester Examination, 2021 

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 do you mean by kinetically inert and labile complexes? 

(b) “Rhodamine derivatives are non-fluorescent while ring opening of the corresponding 

spirolactum gives rise to strong florescence emission.” -Explain. 

(c) What do you mean by lanthanide contraction? 

(d) Discuss briefly the effects of noise pollution on human health. 

(e) Reactions of [Pt(Ph)2(SMe2)2] with the bidentate ligand 1,10-phenanthroline (phen) 

give [Pt(Ph)2(phen)]. There is a kinetic pathway with activation parameters ΔH≠ = 

+101 kJ mol-1 and ΔS≠ = +42 J K-1 mol-1. Propose a mechanism. 

(f) Explain why La3+ and Lu3+ are diamagnetic while Sm3+ is low paramagnetic. 

(g) Design a rhodamine based fluorescent probe used to detect Cu(II) ions.                                                

 

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

       (a) (i) “The third ionization energy for Eu and Yb are comparatively higher than other 

lanthanides”. - Explain. 

(ii) Which of the following ligand is most likely used to form a high‐spin complex 

when bound to transition metals? en, F‐, or CN‐. 

(iii) Predict the number of unpaired electrons for each of the following complex ions 

[Fe(CN)6]
4-, [Ru(NH3)6]

3+, [Mn(NH3)6]
2+ and [EuCl6]

4‐                               2+1+2 = 5 

(b) (i) Write down the types of nucleophilic substitution occur in metal complexes.  

      (ii) How are the activation parameters (S≠ and V≠) related?  

      (iii) How can you determine the entropy of activation (S≠)? Explain with equation.   

                                                                                                                                                                 2+2+1 = 5 

(c) (i) “Square planer Ni(II) cyclam complexes are fluorescent whereas octahedral Ni(II) 

cyclam complexes are non-fluorescent”. - Explain with an example. 
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     (ii)  Write a short note on “photoinduced electron transfer”.                              3+2 = 5 

(d) (i) Write down the types of supramolecular interaction with example.     

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

bonding’?                                                                                                        3+2 = 5 

 (e)   i) “V(CO)6 undergoes substitution reaction by PPh3 very fast rate, however [V(CO)6] 

does not react even with molten PPh3”. - Explain 

      ii) Justify the following statement – “rate of hydrolysis of [Co(NH3)5Cl]2+ in basic 

aqueous medium is much faster than [Co(py)5Cl]2+”. 

     iii) “Rate of substitution reaction of [Cr(H2O)6]
3+ is very slow compared to 

[Fe(H2O)6]
3+”.–Justify.                                                                              2+2+1 = 5 

(f) (i) The compound [Fe(SCN)(OH2)5]
2+ can be detected by the reaction of 

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

observation suggest about the mechanism?    

(ii) What is the main difference in magnetic behaviour among the elements of 3d, 4f and 5f 

series?                                                                                                                  2+3 = 5 

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

 (a) (i) ‘Dicyclohexyl[18]crown-6 is produced by catalytic reduction of dobenzo[18] 

crown-6’. Write down all the possible reduced products.    

(ii) What is noise? Define decibel (dB). What is the relation between 20 dB and 10 dB 

sounds in terms of intensity? What do you mean by 0 dB sound?  

(iii) Distinguish between conventional and non-conventional energy.    

                                                                                                       2+ (1+1+2+1) +3 = 10 

(b) (i) What are the roles of spacer, fluorophore and receptor in a fluorescent based sensor 

for the detection of analyte?  

(ii) Calculate s.o. and eff of [Mn(CN)6]
3– , [Co(NH3)6]

3+, [Cr(H2O)6]
3+ and [FeCl6]

4–. 

 

(iii) On the basis of crystal field theory explain why Co(III) forms paramagnetic 

octahedral complex with weak field ligands whereas it forms diamagnetic 

octahedral complex with strong field ligands. 

(iv) What do you mean by TOC?                                                             3+ 4 +2+1 = 10 

                                               


