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CHEMISTRY

CLASS XII

Time: 3 Hr









Max. Marks 70

Instructions

Attempt ALL Questions.

Electronic calculators are not allowed.

Questions 1 to 5 carry 1 mark each.

Questions 6 to 12 carry 2 marks each.

Questions 13 to 24 carry 3 marks each.

Questions 25 to 27 carry 5 marks each.

1. MnO has a rock salt structure. What is the range of cation to anion radius ratio?
 (1)
2. What are isotonic solutions? 






      
(1)
3. The rate constant for a reaction is 3.7 x 10-2 M s-1. 

What is the order of the reaction? 





      
(1)
4. Write the structure of 3,5-dimethylhexane-1,3,5-triol. 


      
(1)
5. Arrange the following set in the order of increasing basic strength:


methylamine, ammonia, aniline, dimethylamine. 



      
(1)
6. The enthalpy of vaporization of benzene is 30.8 kJ mol-1 at its boiling point. 

The entropy change in going from liquid to vapour is 87.3 J K-1mol-1. 

Calculate the boiling point of benzene. 




      
(2)
7. Represent a galvanic cell in which the following reaction takes place.

[image: image4.png]
Zn(s)   +  2Ag+ (0.0001 M)  


Zn2+ (0.10 M)  +  2Ag(s) 
       

Calculate E if E0cell = 1.56 V. 






     
 (2)
8. Account for the following:


(a) BrCl is more reactive than Cl2.

(b) SF6 is chemically inert.


      




(2)
9.
(a) Describe the preparation of potassium permanganate from MnO2

(b) Write the ionic equation for the reaction of acidified potassium

      permanganate with oxalate ions. 





      
(2)
10. Draw the possible stereoisomers of H3C-CH(Br)-CH(OH)-CH3 and

indicate the pairs that are diastereoisomers. 




     
(2)
11. Could a copolymer be formed in both addition and condensation 

polymerization or not? Explain with examples. 



      
(2)
12. (a) Draw the zwitter ion form of an amino acid.


(b) Two DNA samples, X and Y have melting temperatures  Tm 330 K and 

     345 K respectively. What conclusion can be drawn as regards the 

     nitrogenous base content in X and Y. 




     
 (2)
13. (a) If the radius of the bromide ion is 0.182 nm, how large a cation can fit

      in each of the octahedral voids. 





       
(b) Ferric oxide crystallizes in hexagonal close packed array of oxide ions
      with two out of every three octahedral holes occupied by ferric ions. 
      Derive the formula of the ferric oxide.




      
(3)

(c)  What are F-centres? 

14.  (a) A solution of glucose in  water is labeled as 10 percent by mass (w/w). 

     What would be the (i) molality (ii) mole fraction of each component 

      in the solution. [ C6H12O6 = 180;  H2O = 18]

(b)Why is Van’t Hoff’s factor introduced in the equation for colligative 

     properties of solution. 






     
(3)
15. (a) Comment on the statement that an exothermic reaction is always 

      thermodynamically  spontaneous. 




     
(1)

(b) For the equilibrium,  PCl5 (g)    

PCl3 (g)   +  Cl2 (g) , at 300 K, 

      the 
equilibrium constant K = 2 x 10-8. What is standard Gibb’s energy

      of reaction? [R=8.31 J K-1mol-1] 





     
(2)
16. (a) Write the reactions that take place at the anode and cathode during
           discharge  of electricity in the lead storage battery.


(b)What is the reaction that takes place when the lead storage battery is charged?


(c) What are the differences between e.m.f and potential difference? 
      
(1 x 3)
                                                                      OR

(a) Explain the electrochemical theory of corrosion.


(b) Illustrate an electrochemical method for the prevention of corrosion


(c) Two iron rods are coated with metals- one with metal X and the other 

      with metal Y.
	Metal
	Iron
	X
	Y

	Eo M2+/ M

	-0.44 V
	-0.76 V
	-0.14 V



     Identify the case in which the rusting will occur faster once the metal 

     coating is damaged. 







(1 x 3)
17. (a) The following initial rate data were obtained at 298 K for the reaction 



A  +  2B  +  3C                 2X  +   3Y
	Expt
	Initial Concentration(mol L-1)
	Initial Rate

(mol L-1 s-1)

	
	[A]
	[B]
	[C]
	

	1
	0.10
	0.10
	0.10
	2.4 x 10-2

	2
	0.05
	0.10
	0.10
	1.2 x 10-2

	3
	0.10
	0.20
	0.10
	4.8 x 10-2

	4
	0.10
	0.10
	0.20
	9.6 x 10-2


      Deduce the rate law






   
(2)
(b) What is pseudo first order reaction? 




   
(1)
18. (a) Explain what is obtained when a colloidal solution of arsenious 

      sulphide is treated as follows



(i) a beam of light is passed through it 



  
(½)


(ii) an electrolyte is added to it. 




  
(½)

(b) What are zeolites? 






  
(1)

(c) 
(i) What is the range of ‘n’ in Freundlich adsorption isotherm



 x/m = K P1/n 






  
(½)


(ii) What is enthalpy of adsorption? 




  
(½)
19.  (a) Arrange the oxoacids of chlorine in the order of decreasing acid strength.



HClO3,
    HClO,     HClO4,    HClO2, 



   
(1)

(b) Give a method of preparation of PH3.




   
(1)

(c)  Name the following:



(i) the element in group 14 which has the greatest tendency to


     form pЛ- pЛ bonds






  
(½)


(ii) the strongest base among the hydrides of group 15.
              
(½)
20. (a) Give the IUPAC name of the ionization isomer of 



[Co(NO3) (NH3)4(H2O)]SO4





   
(1)

(b) Explain the meaning of chelate complexes with an example.

   
(1)

(c) Zeise’s salt has the formula K[PtCl3 (C2H4)]


(i) Name the class of compounds to which the salt belongs.
              
(½)


(ii) Draw the structure of the anion part of the complex.                     
(½)
21. (a) What is critical mass?






  
(½)

(b) Complete and balance the following nuclear reaction.
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(½) 


(c)  Calculate the energy released in the following:
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(2)
[Given the masses   2 H = 2.014 ;  3 H = 3.016;  4 He = 4.003 ;   n = 1.009 mu]
22. (a) How will you distinguish ethanol and 2-propanol.


(b) How will you convert benzene to m-nitro benzoic acid.


(c) Explain Rosenmund reduction.   




          

(1 x 3)
23. (a) Give the differences between DNA and RNA


(b) Draw Haworth ring structures of (-D-glucose and (-D-glucose.


(c) What is meant by denaturation of protein.


          

(1 x 3)
24. (a) What is a mordant dye? How is it applied to fabric.


(b) Describe hybrid propellant with an example.


(c) What are antacids? Name a substance which is used as an antacid.       

(1 x 3)
25. (a) Calculate the energy required to raise an electron in hydrogen atom 

from n= 1 to n = 3 energy level? Given the ionization enthalpy of hydrogen

atom is 1.312 x 106 J mol-1 and NA  = 6.02 x 1023 mol-1.


    
 (3)

(b) Which of the following requires maximum energy; or do they all require


      the same energy? 







     


(i) n1 ( n2  
(ii) n2 ( n3  
(iii) n3 ( n4



    
(1)


(c) What is meant by ‘nodal surface’





    
(1)

26.  (a) Why are Mn2+ compounds more stable the Fe2+ towards oxidation to 


      their +3 oxidation state. 






    
(1)


(b) 
(i) What happens when aqueous ammonia reacts with silver chloride. 
(½)



(ii) What is composition of the alloy ‘mischmetal’?                              
(½)


(c) Give a use each of the following:



(i) silver nitrate (ii) copper sulphate                                                       
(1)


(d) Describe the extraction of iron from concentrated hematite ore.

    
(2)

27. (a) Complete the following with appropriate chemicals/reagents.

    
(2)


      
(2)

(b) How will you distinguish aniline from N-methyl aniline.
                
(1)

(c) An organic compound with the molecular formula C9H10O forms 

      hydrazone derivative, reduces Tollen’s reagent and undergoes Cannizzaro 

      reaction. On vigorous oxidation, it gives 1,2-benzenedicarboxylic acid.

      Identify the compound.






     
(2)
OR


(a) Account for the following:



(i)   phenol is more acidic than alcohol



(ii) Aldehydes are more reactive than ketones towards nucleophilic


      addition reactions



(iii) The reaction of aryl alkyl ether with hydrogen halide always yields


       phenol and alkyl halide and not aryl halide and alcohol.          

(1 x 3)

(b) How will you convert:



(i)  ethanal to ethane



(ii) propanoic acid to 2-hydroxypropanoic acid.    


    
(2)
NO2





?





NH2





?





NC





?





NHCH3





N(CH3)COCH3





?
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