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   M.Sc.-II/CHEM-201C/22 

POSTGRADUATE SECOND SEMESTER EXAMINATION, 2022 

CHEMISTRY 

Course Code: CHEM 201C                                                    Course ID: 21451 

Inorganic Chemistry                                                                  

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 following questions:                                                            2×5 = 10 

(a) How many pair of electrons observed in nido-Borane? 

(b) What is spin-glass behaviour? 

(c) Write down the general formula spinels and inverse spinels indicating the position of 

divalent and trivalent cations. 

(d) What is lanthanide contraction? 

(e) How do you detect borate in laboratory? 

(f) What are the basic components of glass? 

(g) Define ferroelectricity? 

 

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

       (a) (i) Calculate the STYX number for B2H6 from Lipscomb rule.   

(ii) What are Zintl ions?                                                                                        3+2 = 5                                          

(b) Write down the differences between natural and synthetic zeolites. Mention two 

applications of aluminosilicates.                                                                          3+2 = 5 

(c)  Write down the name of one compound which has Rutile structure. Describe the 

positions of all the atoms present in one of its unit cells using necessary figures. Also 

explain how its overall three-dimensional (3D) structure is formed?              1+3+1 = 5 

(d) Considering the following silicates calculate X+Y. (Where X and Y are total number 

of monovalent and divalent oxygen atoms in both silicates respectively)                                               

(i) Bi3Al2Si6O18 (ii) Zn4(OH)2Si2O7.H2O                                                     2.5+2.5 = 5 
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(e)  Describe Schottky and Frenkel defects with examples and necessary figures. NaCl 

generally does not show Frenkel defect - explain why?                                      4+1 = 5 

(f) (i) How many types of bonds are observed in boranes? Explain with suitable example. 

(ii) Predict the structure of C2B7H13.                                                              (2+2)+1 = 5                           

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

 (a) (i) How montmorillonite clays behave like Bronsted acid and Lewis acid? How does clay 

act as a catalyst? 

(ii) Explain why La3+, Lu3+ are diamagnetic but Sm3+  is paramagnetic. 

(iii) “The colour of actinides are more intense than lanthanides”- justify the statement 

with suitable example. 

(iv) What are the factors that make actinides to be exerting negative impact on the 

environment?                                                                                   (2+2)+2+2+2 = 10 

 (b) (i) CdSe particles  having 5.5 nm diameter emit orange light whereas the same having 2.3 

nm diameter emit turquoise light – explain why? What is core-shell nanostructure and 

explain how Au–Pd nanocubes with core-shell nanostructure can be prepared?   

(ii) Predict and draw the structure the following compounds from PSEP theory Os6(CO)18, 

P4O6 and B5H5
4-.                                                                            (2+1+1)+(2+2+2) = 10 

__________________ 

 


