
 

 

 

 

 

 

 

N.B:     1. 

All questions are compulsory. 

 2. Figures to the right indicate full marks. 

 3. Use of log-table/non programmable calculator is allowed. 

 4. Answer for the same question as far as possible should be written together. 

Q. 1 Attempt any four of the following.                                                                                                                       20     

A. Derive Gibb’s – Helmholtz equation.                                                                                                                     

B. Explain the terms          i) Helmholtz free energy                    ii) Gibb’s free energy 

C. Differentiate between electronic conductance and electrolytic conductance.                                    

D. Explain the factors affecting transport number.                                       

 E. Conductance of a 0.1N solution of an electrolyte was found to be 4.76 x 10-3  S at 25o C. Calculate 

      the equivalence conductance of the solution of 25oC, if the electrodes in the cell are 0.8 cm apart  

 and have an area of 0.7628 cm2. 

F.  Define terms –    i) conductance                    ii) specific conductance                  iii) cell constant  

                                             iv) molar conductance       v) transport number               
 

Q. 2 Attempt any four of the following.                                                                                                                        20        

A. What is Ionic Bond? Explain conditions for the formation of ionic bond.                                                                                 

B. Explain the following :-   i) Radius ratio and limiting radius ratio                                                                                                        

                                           ii) Types of ionic crystals depending on stoichiometry                                                                              

      C. Draw and explain Molecular Orbital Diagram for O2 molecule.                                                                                                        

      D. Give the difference between sigma molecular orbitals and pi molecular orbitals.                             

      E. What is formal charge? Give the formula to calculate formal charge. Calculate formal charge on  

‘P’ and ‘H’ in PH4
+. 

      F. Explain formation of sp hybrid orbitals and sp hybridization. 

Q.3 Attempt any four of the following.                                                                                                                 20 

A.  Explain SN2  reaction with suitable example.     

B.  Explain Benzyne intermediate mechanism with suitable example. 

C.  Give and explain different types of organometallics.  

D. Give any two methods of preparation of alcohol with suitable examples.  

E.  Explain the Williamson synthesis with example & Give the reaction of epoxide with Grignard reagent. 

      F.  Complete the following reactions  
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Q.4 A) Select the correct option and complete the following sentences. (any eight)                 08          

1. When a reaction is carried out in liquid phase Keq is designated as  

a) Kp                                     b)  KC                                 c) Kl 

2. Partial molal properties are studied for  

a) Extensive properties, closed system  

b) Intesive properties, open system 

c) Extensive properties, open system 

3. Which of the following expression is true 

a) ∆G = ∆E + T∆S                b) ∆G = ∆E - T∆S           c) ∆G = ∆H - T∆S 

4. The escaping tendency of real gases is represented by -------. 

a) Entropy                       b) Fugacity                              c)  Activity 

5. Kapustinskii equation is used to calculate ________________ energy. 

a) lattice b) ionization                                     c) dissociation 

6. The number of lone pairs of electrons in NH3 molecule is 

a) one                                                     b) two                                                    c) three 

7. The molecular orbitals formed by addition of electron waves are called as------- 

a) non-bonding                       b) anti-bonding                         c) bonding 

  8. Grignard reagent is  a ---------- type  of  organometallic compounds. 

a) Ionic                                                b) covalent                                          c) pi- coordinated 

  9. SN2 reaction is ---------- step reaction. 

a) one                                    b) two                                      c) three 

10. Phenols are ____ 

                               a) weaker  acids  than  carboxylic  acids    b) stronger acid  than  alcohols         c) Neutral 

11. Aromatic nucleophilic substitution of chlorobenzene by strong base sodamide give 

intermediate species 

a) carbocation                                  b) Benzyne                                        c) free radical 

12. The order of reactivity of halogen acids with alcohols is 

a) HI > HBr > HCl                        b) HI < HBr < HCl                          c)HBr >HI > HCl 

 

 

B) State whether following sentences are True or False. (any three)                                                           03 

 

1.  The partial molal free energy is also known as chemical potential. 

2.  As pressure on system increases, its free energy decreases. 

3. Higher the lattice energy more stable is a compound. 

4. Ionic bond are called as non-directional bond. 

5. In SN1 reactions  there is no inversion of configuration. 

6. Aryl  halides undergo  nucleophilic substitution reaction under normal laboratory conditions. 

 

 C) Match the following (Any Four)                                                                                                                 04   

                                                                                 

  i)  Registance                                                                  a) Tetrahedral 

ii)  For system at equilibrium                                         b) Reducing agent 

iii)  SF6                                                                                                                                  c) oxidizing agent                                                                        

iv)  sp3    
                                                                                                                                d) reciprocal of conductance 

v)  -NO2                                                                              e) ∆G = 0 

vi) LiAlH4                                    f) electron donating group 

                     g) electron withdrawing group 

                     h) octahedra 


