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1. (A)              
 :   14 

  (1) PCl5  (2) SF6 (3)    

                          

  (i)   C3V      . 7 

  (ii)      . 7 

 (B)      : ( )  4 

  (1) H3BO3    . 

  (2) SOCl2    . 

  (3)      . 

  (4) [ptCl4]–2   v  d   ? 

  (5)   C3    ? 

  (6)       . 
 

2. (A) VB   H2       . : 14 

  VB =  +  

      (3C – 2e)  . 

                         

  (i) [NiF4]–2          . 7 

  (ii)       . 7 

   (1) B5H9      (2)    B4H10  
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 (B)      : ( )  4 

  (1) [Fe(CN)6]–4    . 
  (2) [Ni(CN)4]–2   . 
  (3) VB     . 
  (4) B2H6     . 
  (5) B5H11     . 
  (6) B10H14      . 
 

3. (A)     . 
       e -   .  14 

                    
  (i)     . 7 

  (ii)   SN1  . 7 

 (B)      : ( ) 3 

  (1)    . 
  (2) NO2

–1  Cl–1       ? 

  (3)     ? 

  (4)     ? 

  (5) [Pt(NH3)2Cl2]     . 
 

4. (A)  ,      . 
     CIS   ?       . 14 

       
  (i)    .  7  

  (ii) Fe –      .  7 

 (B)      : ( )  3 

  (1)    ? 

  (2)     . 
  (3)     . 
  (4) Fe3(CO)12         ? 

  (5)     . 
_____________  
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Instructions : Figures to the right indicate full marks to the questions. 
 

1. (A) State and draw all the symmetry elements possessed by the following molecules 
and assign proper point group to them.  14 

  (1) PCl5  (2) SF6 (3) trans ethylene dichloride 

                         OR 

  (i) Give and explain multiplication table for C3V. 7 

  (ii) Explain symmetry elements and symmetry operations. 7 

 (B) Answer the following questions in short : (any four)  4 

  (1) Write the point group of H3BO3. 

  (2) Write the point group of SOCl2 

  (3) Write the law of multiplication for point group. 

  (4) How many v and d planes are in [ptCl4]–2 ? 

  (5) How many C3 axis are in methane ? 

  (6) Give order of improper axis of rotation in staggered ethane. 

 

2. (A) Explain bonding in H2 molecule on the basis of VB theory and obtain following 

relation :  14 

  VB = covalent + ionic 

  AND Explain three centered (3C – 2e) bond in Diborane. 

OR 

  (i) Draw molecular orbital diagram of [NiF4]–2 and explain its magnetic 

property.    7 

  (ii) Draw and discuss the bonding of following molecules : 7 

   (1) B5H9      (2)    B4H10  
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 (B) Answer the following questions in short : (any four)  4 

  (1) Write magnetic property of [Fe(CN)6]–4. 

  (2) Write hybridization in [Ni(CN)4]–2. 

  (3) Give any one limitation of VB theory. 

  (4) Give any one method for the preparation of B2H6. 

  (5) Write valence electron in B5H11. 

  (6) Write number of Hydrogen bridge bond in B10H14. 

 

3. (A) Explain analytical application of trans effect. 

  AND Explain outer sphere electron transfer reaction in octahedral complexes.  14 

OR 

  (i) Discuss polarization theory of trans effect.  7 

  (ii) Explain SN1 mechanism in octahedral complexes. 7 

 (B) Answer the following questions in short : (any three) 3 

  (1) Define trans effect. 

  (2) Which has more trans effect in NO2
–1 and Cl–1 ? 

  (3) What is inert complex ? 

  (4) What is anation reaction ? 

  (5) Write two geometrical isomer of [Pt(NH3)2Cl2] complex. 

 

4. (A) Discuss preparation, chemical properties and uses of Borazine. 

  AND What is CIS in Mossbauer spectroscopy ? Discuss any one factor affecting 
it.    14 

OR 

  (i) Explain classification of inorganic polymers.  7  

  (ii) Explain importance of Mossbauer spectroscopy in the study of Fe-
compounds.  7 

 (B) Answer the following questions in short : (any three)  3 

  (1) What are silicones ? 

  (2) Write any one application of silicon polymers. 

  (3) Give any one preparation of boron nitride. 

  (4) How many lines are found in Mossbauer spectra of Fe3(CO)12 ? 

  (5) Give any two limitation of Mossbauer spectroscopy. 
_____________ 


