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General Instructions: 

1. All questions are compulsory 
2. Question numbers 1 to 8 carry 1 mark each. 
3. Question numbers 9 to 18 carry 2 marks each. 
4. Question numbers 19 to 27 carry 3 marks each. 
5. Question numbers 28 to 30 carry 5 marks each. 

--------------------------------------------------------------------------------------------------------------------- 
Q1.  How many number of g-atom of oxygen are present in 6.02 x 1024 CO molecules              1 

Q2.  What is the maximum value of m for an electron in fourth energy level?                              1 

Q3.  The value of ∆Htransition of Graphite  Diamond is 1.9 KJ/mol. What does this implies  

        about the stability of C(Diamond) and C(Graphite).                                                                           1 

Q4.  Which of the following molecule will have dipole moment?  

(i) 2,2-dimethylpropane                       (ii)   cis-2-Butene    

(iii)       trans-2-Butene                                (iv)   2,2,3,3-tetramethylbutane            1 

Q5.  According to Le Chatelier’s principle, what is the effect of addition of heat to an equilibrium 

       between solid and liquid?                                                                                                        1 

Q6.  In terms of period and groups, where would you locate the element with Z = 114 ?           1 

Q7.  On the basis of VSEPR theory, predict the shape of the following 

(i) PH3                (ii)          SF6                       1 

Q8.  How is the pressure of a given sample of gas related to the temperature at constant  

        volume?                      1 

Q9.  A pure sample of compound is found to contain 2.04 g of sodium, 2.65 x 1022 atoms of  

        carbon and 0.132 moles of oxygen atoms. Determine the empirical formula of the        

compound. ( Na = 23, C = 12, O = 16)                  2 

Q10. What is the shape of 3s orbital? How many nodes are there in it?              2 

Q11. Arrange the following in order of decreasing bong angle around N atom 

         NO2, NO2
+, NO2

-.                  2  

Q12. What do you understand by hyperconjugation?                2 

Q13. What happens when: 

(i) Quick lime is heated with silica 
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(ii) Na2O2 reacts with water ?                           2 

Q14. Give IUPAC name of the following : 

(i) CH3-CH(CH3)-CH2-CH(CH3)-CH2OH 

(ii) CH3CH2CH(OH)(CH3)-CH2-CHO              2 

Q15. How do you account for the formation of ethane during chlorination of methane ?               2 

Q16. A student gave the following resonating forms of formaldehyde : 

       H   H      H 

O    ↔                      C        O              ↔  C O 
       H   H      H 

        Which one is least significant? Why?                  2 

Q17. Predict which of the following systems would be aromatic. Why? 

        (i)                                          (ii)                                  (iii)       (iv)               2 

Q18. (i) Why does elemental silicon not form graphite like structure as carbon does? Explain. 

         (ii)What is inert pair effect?                              2 

Q19. Derive ideal gas equation.                   3 

Q20.  Explain the following reactions : 

(i) Friedel craft’s acylation reaction 
(ii) C

yclic polymerization of ethyne 
(iii) Kolbe’s reaction                                                                                                        3 

Q21.  Which of the following species do not show disproportionation reaction and why ? 
          ClO- , ClO2

- , ClO3
-  and ClO4

-.  
          Also write reaction for each of the species that disproportionate.                                   3 

                                                               OR 

          Balance the following redox reaction in acidic medium by oxidation number method or half    

reaction method and identify the oxidant and the reductant : 

          MnO4
-(aq) + C2H5OH(aq)   Mn2+(aq) + CH3COOH(aq) 

Q22. (i) Why are alkali metals not found free in nature? 
         (ii)Which of the alkali metal is having least melting point? Why?                                    

(a)  Na      (b) K      (c) Rb    (d) Cs                  3 

Q23. (i) An alkene ‘A’ on ozonolysis gives a mixture of ethanol and pentan-3-one. Write   
structure and IUPAC name of ‘A’ 

  (ii) Out of cis and trans 2,3-dichlorobut-2-ene 

C  
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(a) Which is more polar? 

(b) Which has higher boiling point? 

(c) Which has higher melting point?                  3 

Q24.  Why is green chemistry considered as a new route to protection of environment?             3 

Q25.  Differentiate between inductive effect and electromeric effect with example.            3 

Q26. (i)What causes temporary and permanent hardness of water? 

         (ii)What is meant by hardening of edible oils?                 3 

Q27.  What is electronegativity? Write two factors due to which the electronegativity of the main       

  group elements tend to decrease down the group.                           3 

Q28.(i)A liquid is in equilibrium with its vapour in a sealed container at a fixed temperature.     
The volume of the container is suddenly increased 

(a) What is the initial effect of the change on vapour pressure ? 

(b) How do rates of evaporation and condensation change initially ? 

(c) What happens when equilibrium is restored finally and what will be the final vapour 
pressure ? 

(ii) A sample HI(g) is placed in flask at a pressure of 0.2 atm. At equilibrium the partial 
pressure of HI(g) is 0.04 atm. What is Kp for the given equilibrium 

     2HI(g)          H2(g) + I2(g)                   5 

                                              OR 

Q28. (i) What is the effect of catalyst on the  

(a) the rate constant 

(b) the equilibrium constant ? 

         (ii)Find out the value of equilibrium constant for the following reaction at 298 K : 

           2NH3(g) + CO2 (g)            NH2CONH2(aq) + H2O(l) 

          Standard Gibb’s energy change , ∆rGo at the given temperature is -13.6 KJ/mol. 

         (R= 8.314 x 10-3 KJmol-1K-1).                   5 

Q29.(i) Derive the relation,  ∆G = wmax  

            And state the conditions under which this reaction holds good. 

       (ii) The emf of the galvanic cell in which two moles of electrons are involved is +0.40 V. 
Calculate the standard free energy change.(F = 96500 C/mol).             5 

                                            OR 

Q29. (i) For the reaction, 
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              2Fe2O3(s) + 3C(s) → 4Fe(s) +3CO2(g) 

              ∆rHo = +457.9 KJ/mol, ∆rSo = +0.56KJ/molK 

             Calculate the temperature at which the ∆rGo becomes zero. What will be the direction of   
reaction above this temperature ? 

       (ii)Give two examples of exothermic spontaneous process and two examples of 
spontaneous but endothermic processes.                 5 

Q30.(i)What are electron deficient compounds ? Are BCl3 and SiCl4 electron deficient species? 
Explain. 

        (ii)Give reasons : 

(a) Aluminium utensils should not be kept in water overnight. 

(b) A mixture of dilute NaOH and aluminium pieces is used to open drain. 

(c) Diamond is used as an abrasive.                  5 

                                          OR 

Q30.(i) When metal X is treated with sodium hydroxide, a white precipitate (A) is obtained, which 
is soluble in excess of NaOH to give soluble complex(B). Compound (A) is soluble in 
dilute HCl to form compound(C). The compound(A) when heated strongly gives (D), 
which is used to extract metal. Identify (X),(A),(B),(C) and (D) and write suitable 
equations to support their identities. 

     (ii)Write the resonance structures of CO3
2-.                 5 




