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Sample Paper – 2007

Class – XII

Chemistry
Time : 3 hours                                                                 





Maximum Mark : 70
General Instructions : 

All questions are compulsory.
Questions 1-5 carry 1 mark each

Questions 6-12 carry 2 marks each

Questions 13-24 carry 3 marks each

Questions 25-27 carry 5 marks each

Use log tables if necessary. Calculators are not permitted.

1.  There are two atoms in each body diagonal of a unit cell and one atom in each corner. Calculate the number of atoms in the unit cell.  (1)
2. An experimental scientist mixes CHCl3  with an unknown sample ‘X’. He observes that the temperature changes from 342.11 K to 355.14 K. He is sure that X is either acetone, acetic acid or benzene. What is X?  (1)
3. The t ½ of a reaction is found to double when the initial concenration of the reactants is halved. What is the order of the reaction. (1)
4. Which of the following is more acidic – CH3CONH2 or CH3NH2. Why?  (1)
5. How will you convert benzaldehyde to toluene. (1)
6. Draw diagrams to represent the formation of :
(a) bonding

(b) anti-bonding molecular orbitals of 2px atomic orbital. (2)

7. (a) Define ‘overvoltage’. (1)

         (b) State Kohlrausch Law of independent ion migration. (1)

8. (a) Suggest a method to prepare TeI4. (1)
(b) Represent the structure of an oxoacid of phosphorous where the oxidation state on each phosphorous atom is +5. (1)
9. Stating appropriate reason, compare the stabilities of IF7 and ClF3. (2)
  10. (a) Define asymmetric induction. (1)

        (b) Give one point of difference between conformational and configurational isomers. (1)  
 11. How many products are formed when acetaldehyde reacts with acetone.

        Write the structural formulae for any one of them. (2) 

 12. (a) Write the structural formulae for a biodegradable polymer. (1)
       (b) How are biodegradable polymers ‘environment friendly’ ? (1)

 13. (a) How can a non-polar molecule induce a dipole in a nearby non-polar molecule? (1)
       (b) Using Heisenberg’s uncertainty principle, How can you conclude the absence of electron in the nucleus. 

                                Planck’s Constant = 6.6 x 10 -34

                         Mass of the electron = 9.1 x 10 -28 g          (2)

  14. (a) Define ‘packing efficiency’ for a crystal. (1)
        (b) Derive the packing efficiency for a body centred cubic latice using a  

             Suitable diagram. (2)

  15. (a) Arrange the following in the increasing order of freezing point.
             Glucose, K3PO4, CsCl, Na2SO4  ( assuming equal concenrations ) (1)

        (b) Experimental observations show that acetic acid in Benzene exists as a

             dimer. Support this statement, giving reason. (1)

        (c) Define osmosis. Name one scientific process which is employed for the 
             desalination of sea-water. ( ½ + ½ )

  16. (a) The rate law for the reaction between NO2  and F2 is given by : 

                            Rate = k [ NO2 ] [ F2 ]. 

             Suggest a suitable mechanism for the same. (1)

       (b) A student plots a graph between ln K and 1/T and reports that the slope is 

            equal to zero. How can you show that he is wrong. (1)  
       (c) The Arrhenius parameter ‘A’ for a reaction has units L^4 mol^-4 s^-1.

            Calculate the order of the reaction. (1)

  17. (a) How does brownian movement explain the stability of a colloid. (1)
        (b) Why are lyophillic colloids more stable than lyophobic colloids. (1)

        (c) What is the dispersion medium in shaving cream. (1) 

  18. A compound A reacts with H2SO4 at 353 K to form a dihydroxy alcohol B.
        A on reaction with C to form 1-propanol. 

        Methanaldehyde reacts with C to form ethanol.

        Identify A,B,C and write the reactions involved. ( 6 x ½ = 3 )

  19. (a) Convert phenol to N-phenylhydroxylamine. (1)
        (b) Convert acetaldehyde to ethylamine. (1)
        (c) Write the product : CH3CONH2 + P4O10 ( __________ (1)

  20.  The isotopic composition of rubidium is Rb85 = 72 % and Rb87 = 28 %. Rb87 is 
            weakly radioactive and decay by β – emmision with a decay constant of 1.1 x 10 -11 per year. A sample of the mineral pollucite was found to conatin 450 mg Rb and 0.72 mg of Sr87. Estimate the age of mineral pollucite, stating any assumption made. (3)

  21. (a) Write the IUPAC name of [ Ni(CO)4 ]. (1)

        (b) What is the oxidation state of Nickel in the above compound. ( ½ )

        (c) Using Valence bond theory, predict the magnetic moment of [ FeII(CN)6 ].  (1)     
        (d) What do  you mean by magnetic criteria of bond type? ( ½ )

 22. (a) What are micro-alloys? (1)

       (b) Give one application of  a super-conductor. (1)

       (c) Cationic Detergents are foud to possess excellent germicidal properties. Give 

           example for a cationic detergent. (1)

23. (a) Write the cathode and anode reactions for the electrolysis of : 
            A concenrated solution of H2SO4  with Pt electrodes. (1 ½ )

      (b) Calculate the Ecell  for the following cell:

            Cu/Cu(+2) ( 0.01 M ) |Kcl| Ag(+1) ( 0.01 M ) /Ag.

            E0 = 1.14 V

            Will  E0 = Ecell for any temperature. If yes, how. ( 1 ½ )

24. Give reasons for the following phenomenon:

      (a) PbO2 is a stronger oxidizing agent than SnO2. (1) 

      (b) Bi2O5 doesnot exist in nature. (1)
      (c) Bond energy of F2 is less than Cl2. (1)

25. (a) State the Second Law of thermodynamics. (1)

      (b) Justify ‘an exothermic reaction is sometimes non-spontaneous’. (2)

      (c) Derive the Gibbs-Helmholtz equation. (2)

26. (a) Mn(VII) has no d-electrons for d-d transition. Yet it has a purple colour.

            Account. (1)
      (b) It has been found out that the electronic configuration of actinoids can never 

           be fixed. Why? (1)
      (c) Why is Na2(S2O3) used in photography. Outline the reaction involving the 

           same. (2)
      (d) Why is K2Cr2O7 preffered over Na2Cr2O7 as an oxidizing agent? (1)
27. (a) List two points which disprove the linear structure of Glucose. (2)

      (b) Represent the Haworth form of the anomers of Glucose. (2)

      (c) Differentiate parallel and antiparallel β - pleated sheets. (1)
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