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2021 

M. Sc. 

2nd Semester Examination 

CHEMISTRY 

PAPER – CEM 203 (INORGANIC CHEMISTRY) 

Full Marks : 40 

Time : 2 Hours 

1st Half 

Answer any four questions       10 x 4 = 40 

1. a) What do you mean by agnostic interaction? Give example. 

b) Write down the structural deference between two types of carbenes.   

c) Explain with MO diagram how 16 electron rule is important rather than 18 electron rule for square 

planer organometallic compounds?       2+3+5 = 10 

2. a) Magnetic moment of [(NH3)5Cr-OH-Cr(NH3)5]
5+ is higher than that of [(NH3)5Cr-O-

Cr(NH3)5]
4+Explain. 

b) Discuss the structure of ReH9
2-ion?      5+5 = 10 

3. a) Differentiate between reducible representations and irreducible representations. 

b) What do you mean by direct product representation? 

c) Construct C3v character table by employing the properties of irreducible representations. 

                                                                                                                                   2+2+6 = 10 

4. a) How many vibrational modes can occur in NH3 molecule? Sketch all these modes. 

b)Determine the symmetry species for translations and rotations of H2O molecule along x, y, z axes. 

   5+5 = 10 

5. a) Identify the products of the following reactions.                

B2H6? ?
P(tBu)3NH3

 
b) A borane molecule whose STYX number is 4012 find out its formula and predict how many electron 

pair bond are there?       

c) What do you mean by “Hydroboration”?       

d) How do you synthesize C2H2B10H10 from B10H14? Draw the structure of synthesized carborane 

molecule.      

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

6. a) Identify the core structure of the following specie on the basis of Wade’s rule; B3H7[Fe(CO)3] and 

(η5-C5H5)Co(C2B9H11)           

b) Carry out the following transformation    21,2-C2B10H12
(HOOC)2C2B10H10 

c) C2B9H11
2- is more effective as a ligand than C5H5

-. Justify 

d) Draw the structure of B5H9 and calculate its STYX number.     

e) How low oxidation states of metal are stabilized?    

                                                                                                                                    2×5 = 10 
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7.   a) Determine the symmetry of vibration modes of H2O molecule using group theoretical principle.  

b) State the Grate orthogonality theorem and explain the term involved in it.  

                                                                                                                            5+5 = 10 

8. a) Identify A, B, C and D; give their structures. 

Rh2(CO) 4Cl2 +
PPh3

reductive 

elemination
(Cubane)

A B
CO

C +  D

 
b) Give the products with proper reason 

i) Cr(CO)6 +
h

 

ii) 

CO

Mo

OC CO

H
+

 

iii) Fe(CO)3 + ClH

 

Na2PdCl4iv) +
Na2CO3 (base)

 

Co2(CO) 8 +
U.Vv)

 

R OEt

O O
Tebbe's reagent

excessvi)

 

 

4+6 = 10 

 

 

 

 

 


