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SOLUTION 

1. Define: 

 (a) Relative lowering of V.P. 

 (b) Elevation in B.P. and depression in freezing point. 

 (c) osmotic pressure, Reverse of osmosis and Abnormal molecular mass. 

2. 200 cm3 of an aqueous solution of a protein contains 1.26 gm of the protein. The osmotic 

pressure of such of a solution at 300 k is found to be 2.57  10-3 bar. Calculate the molar 

mass of the protein. 

3. 45 gm of ethylene glycol (C2H6O2) is mixed with 600 gm of water. Calculate  

 (a) freezing point depression and   (b) the freezing point of the solution. 

4. Define:- 

 (a) Raoults law    (b) Positive and negative deviation 

 (c) Azoeotropic Mixture   (d) Molarity and Molality. 

 (e) Henry’s law and its application.           (f)Endo-osmosis and exo-osmosis 

5. A solution containing 8 gm of a substance in 100 gm of diethyl ether boils at 36.86 C. Where 

as pure ether boils at 35.60 C. Determine the molecular mass of solute. [For ether Kb = 2.02 

k kg mol-1]. 

6. (a) Gas A is more soluble in water than gas (B) at the same temperature. Which one of the two  

    gases will have the higher value of KH and Why? 

(b) In non-ideal solution, What type of deviation shows the formation of maximum boiling 

Azeotropes? 

ELECTRO CHEMISTY 

7. (a) Define limiting molar conductivity. 

 (b) Why does molar conductivity of a strong electrolyte like KCl decreases slightly with 

increase in concentration? 

8. State and explain kohlrausch’s law of independent migration of ionz. 

9. The resistance of a conductivity cell when filled with 0.01 mol litre-1 KCl solution is 100 . The 

same conductivity cell when filled with 0.02 mol litre-1 KCl solution has resistance of 520 . 



 

 

The conductivity of 0.01 mol litre-1 KCl solution is 1.29  10-2  cm-1. Calculate the 

conductivity and molar conductivity of 0.02 mol litre-1 KCl solution. 

10. (a) The conductivity of 0.001 mol litre-1 solutions of CH3COOH is 3.905  10-5 scm-1. Calculate 

the molar conductivity and degree of dissociation ( ). 

 (b) Define electrochemical cell. What happens if external potential applied becomes greater 

than E cell of electrochemical cell? 

11. Define:- (a) Molar conductivity  (b) Fuel cell 

12. (a) Calculate the mass of Ag deposited at cathode. When a current of 2-amperes was passed 

through a solution of AgNO3 for15 minutes. 

 (b) Calculate the degree of dissociation ( ) of acetic acid if its molar conductivity ( ) is 39.05 

scm2 mol-1. 

13. Define   

[A] (a) Fuel cells   (b) Rusting  (c) Lead storage battery 

[B] Calculate the equilibrium constant (log KC) and  for the following reaction at 298 K. 

 Cu(s)  +  2 Ag+ (aq)  Cu2+ (aq)  + 2 Ag (s) 

 Given E cell = 0.46 V and If = 96500 C mol-1. 

14. In the bottom cells widely used in watches and other devices the following reaction takes 

place: 

 Zn(s)  +  Ag2O(s)  +  H2O(l)    Zn2+(aq)  + 2 Ag(s)  +  2 OH- (aq) 

 Determine  and E  for the reaction. 

15. A galvanic cell consists of a metallic zinc plate immersed in 0.1 M Zn(NO3)2 solution and 

metallic plate of lead in 0.02 M Pb(NO3)2 solution. Calculate the emf of the cell. Write the 

chemical equation for the electrode reactions and represent the cell. 

 (Given E  Zn2+ (aq) /Zn= -0.76V. E  Pb2+/ Pb = -0.13 V) 

16.    All questions directly based on Nernst equation. 

CHEMCIAL KINETICS 

17. Express the rate of the following reaction in term of the formation of ammonia  

 N2 (g)  +  3 H2 (g)     2 NH3 (g) 

18. (a) The rate of most reactions become double when their temperature is raised from 298 K to 

308 K. Calculate their activation energy. 



 

 

 (b) In the Arrhenius equation for a reaction the value of A and Ea are 4  1013 sec-1 and 98.6 

KJ mol-1 respectively. If reaction is first order, at what temperature will its half life period be 

ten minutes? 

19. (a) A first order decomposition reaction takes 40 minutes for 30% decomposition. Calculate its 

 values. 

 (b) Give the difference between order and molecularity of a reaction. 

 (c) Define Pseudo unimolecular reaction with example. 

 (d) A first order reaction has a rate constant of 0.001 min-1. If we begain with 0.10 M 

concentration of the reactant, what concentration of reactant will remain in solution after 3 

hours? 

20. [A] For a first order reaction, time taken for half of the reaction to complete is  and  of the   

     reaction to complete is . How are  and  related? 

 [B] Define the following: 

 (a) Threshold and activation energy 

 (b) Average and Instantaneous rate. 

 (c) order of reaction. 

 [C] (a) A first order reaction takes 40 minutes for 30% decomposition. Calculate  for the   

     reaction. 

 (b) For a first order reaction, show that time required for 99% completion is twice the time 

required for the completion of 90% of reaction. 

(c) For a chemical reaction R  P, the variations in the concentration [R] vs. Time (t) plot is 

given as. 

        (i)  Predict the order of the reaction. 

        (ii) What is the slope of the curve? 

 

SURFACE CHEMISTRY 

21. (i)   Give an example where physiosorption changes to chemisorptions with rise in      

      temperature. Explain the reason for the change. 

 (ii)  Why is chemisorptions referred to as activated adsorption? 

 (iii) Write the mathematical form of Freunddich adsorption isotherm and explain the different   

      symbols used in the equation. 

 (iv) What is shape selective catalyst? Define with example. 



 

 

 (v)  Why does physisorption decreases with increase in temperature. 

22. Differentiate between:- 

 (a) Adsorption and Absorption. 

 (b) Physisorption and chemisorption.  

 (c) Promoters and poisons. 

 (d) Multimolecular colloids and Macromolecular colloids. 

23. [A] What is associated colloids? 

 [B] Define:- 

 (a) Tyndall effect      (b) Peptization 

 (c) Electrophorosis    (d) Brownian movement 

 (e) Zeta potential      (f) Coagulation 

 (g) Micelles     (h) Aleosol, Aerosol and Hydrosol. 

24. Explain what is observed: 

 (a) When a beam of light is passes through a colloidal solution. 

 (b) An electrolyte, NaCl is added to hydrated ferric oxide solution. 

 (c) Electric current is passes through a colloidal solution? 

25. Discuss the effect of pressure and temperature on adsorption of gases on solids. 

26.     Explain the formation of gold sol by one of the physical method. 

                                                      METALLURGICAL OPERATIONS 

27. (a) Why sulphide ores converted into oxide before reduction? 

 (b) What is the role of flux in metallurgic process. 

 (c) Write two basic requirement for refining of metal by Mond’s process and by Van Arkel  

     method. 

28. (a) Define the different methods which are used for refining of a metal such as 
      Distillation, Liquation, Electrolysis, Zone refining, vapour phase refining. 
 (b) State the role of silica in the metallurgy of copper? 
 (c) What is the role of cryolite in the metallurgy of aluminium? 
 (d) Differentiate between Roasting and calcinations.  
 (e) What are the collectors used in froth floatation process? Name a substance used as such. 

 (f) What is the role of depressants in froth floatation process. 

 (g) Name the method of refining of nickel. 

 



 

 

P-BLOCK ELEMENTS 

29.  Noble gases have very low B.P. Why? 

30. (a) XeF2 is a linear molecular without a bend. Why? 

 (b) The electron gain enthalpy with negative sign for fluorine is less than that of chlorine still 

fluorine is a stronger oxidising agent than chlorine. 

  (c) Oxygen is gas but sulphur a solid. 

  (d) Halogens are coloured. Why? 

          (e) Interhalogen compounds are more reactive than halogens.Why? 

  Complete the following chemical equations 

31. (c) Why is Ka2  Ka1 for H2SO4 in water? 

         (e) Sulphur in vapour state exhibit a paramagnetic behavior. 

 (f) Draw the structures of (i) SF4  (ii) XeF4 

 (i)  SF6 is much less reactive than SF4. 

 (j) H2S is more acidic than H2O. 

32. (a) Describe the favourable conditions for the manufacture of  

  (i) Sulphuric acid by contact process              (ii)Manufacturing of Cl2 

 (b) Draw the structure of  

       (i)XeO3              (ii)XeF6                  (iii) S8  (iv) ClF3                           

 (d) SF4 is easily hydrolysed whereas SF6 is not easily hydrolyzed. 

 (e) Sulphur has a greater tendency for catenation than oxygen. Why? 

 (f)  Bond dissociation energy of F2 is less than that of Cl2. Why? 

 (h) XeF2  +  H2O       

 (i) XeF6 + H2O  

 (j) KMnO4  

 (k) ICl is more reactive than I2. 

 (l) Draw the structure of :  (i) H2S2O3  (ii) HClO3 

33. Arrange the following in order of property  

 (a) F2 ,   Cl2 ,  Br2 ,  I2  Increasing bond dissociation energy  

 (b) HF, HCl, HBr, HI increasing acid strength 



 

 

34. Complete the following:- 

 (i)   XeF6  + H2O      (ii) XeF4  + H2O  

 (iii)  XeF4 + O2F2      (iv) Cu  + H2SO4  

 

35. Account for the following: 

 (a) Fluorine does not exhibit positive oxidation state. 

 (b) Helium is used in diving apparatus.  

HALOALKANES AND  HALOARENES 

36. (i) What happens when bromine attacks CH2  CH  CH2  C  CH? 

 (ii) Arrange each set of compound in order of increasing boiling points. 

     Bromomethane, Bromoform, Chloromethane, Dibromomethane. 

37. (i) Which compound in the following pair will react faster in SN-2 reaction with OH ? 

     CH3Br  or CH3I 

 (ii) Which one of the following has highest dipole moment? 

      (a) CH2Cl2   (b) CHCl3   (c) CCl4 

38. (i) Complete the following equation: 

     (CH3)2CHBr  

 (ii) A hydrocarbon C5H10 does not react with chlorine in dark but gives a single monochloro 

compound C5H9Cl in bright sunlight. Identify the hydrocarbon. 

39. Explain why: 

 (i)   The dipole moment of chlorobenzene is lower than that of cyclohexyl chloride? 

 (ii)  Alkyl halides, though polar, are immiscible with water? 

 (iii) Grignard reagents should be prepared under anhydrous conditions? 

40. All Name Reactions related with the chapter and conversions given in Text. 

41.  Polyhalogen Compounds   

ALCOHOL, PHENOL AND ETHER 

42. (i)  What is meant by hydro boration – oxidation reaction? Illustrate with an example. 

 (ii) Give a simple test to distinguish an ether  

      (CH3CH2OCH2CH3) from a hydrocarbon (CH3CH2CH2CH2CH3) 



 

 

43. (i) Write the mechanism of hydration of ethene to yield alcohol. 

 (ii) Write the main product(s) in the following reaction  

 

 

44. Explain the following with an example. 

 (i)   Kolbe’s Reaction 

 (ii)  Reimer-Tiemann reaction. 

 (iii) Williamson ether synthesis 

45. How are the following conversions carried out? 

 (i)   Propene  Propan-2-ol 

 (ii)  Benzyl chloride  Benzyl alcohol 

 (iii) Ethyl magnesium chloride  Propan-1-ol 

 (iv) Methyl magnesium bromide  2-Methylpropan-2-ol 

ALDEHYDES, KETONES AND CARBOXYLIC ACID 

46. (i)   What happens when esters are treated with DIBAL-H. 

 (ii)  Account for the following: Dipole moments of aldehydes and ketones are greater than 

those of alcohols. 

 (iii) Alkenes ( ) and carbonyl compounds ( ), both contain a  - bond but alkenes show 

eletrophilic addition reactions whereas carbonyl compound show nucleophilic addition 

reactions.  

47. (i) Arrange following compounds in increasing order of their reactivity in nucleophilic addition  

    reactions: 

      Benzaldehyde, p-Tolunaldehyde,  p-Nitrobenzaldehyde, Acetophenone. 

 (ii) Arrange the following in decreasing order of their acidic strength and give reason for you  

     answer: 

     CH3CH2OH, CH3COOH, ClCH2COOH, FCH2COOH, C6H5CH2COOH 

 (iii) Complete the following equations: 

(a) (C6H5COO)2 Ca  

(b) CH3COOH + Cl2  

(c) C6H5CHO + HCHO  



 

 

48. Write chemical equations for following name reactions:- 

 (i)   Stephen Reaction.   (ii) Etard Reaction 

 (iii) Rosenmund Reduction   (iv) Clemmensen Reduction 

 (v)  Wolf kishner Reduction   (vi) Aldol and crossed aldol condensation reaction 

 (vii) Cannizzaro reaction 

49. Give plausible explanation for each of the followings. 

 (i) Cyclohexanone forms cyanohydrin in good yield but 2, 2, 6-trimethyl cyclohexanone does  

     not. 

(ii) There are two –NH2 groups in semicarbozide. However only one is involved in the formation 

     of semicarbazones. 

(iii) Although phenoxide ion has more number of resonating structures than carboxylate ion, 

carboxylic acid is a stronger acid than phenol.  

50.  An Organic compound with the molecular formula  

51.  An organic compound with the molecular formula C9
H

10
0 forms 2,4 – DNP derivative,  

reduces Tollen’s reagent and undergoes cannizzaro reaction. On vigorous oxidation it gives 1,  

2-benzenedicarboxylic acid. Identify the compound.   

52. An organic compound (A) (molecular formula C8H16O2) was hydrolysed with dilute sulphuric 

acid to give a carboxylic acid (B) and an alcohol (C) .Oxidation of (C) with chromic acid 

produced (B). (C) on dehydration gives but – 1 – ene. Write equations for the reactions 

involved.  

53.  An organic compound contains 69.77% carbon 11.63% Hydrogen and rest oxygen. The 

molecular mass of the compound is 86.It does not reduce Toller’s reagent but forms an 

addition compound with sodium hydrogen sulphite and give positive iodoform test .On 

vigorous oxidation it gives ethanoic acid and propanoic acid. Write the possible structure of 

the compound.   

         Polymores   

54.  Write differences b/w following:  

(i) Addition Polymers and Condensation Polymers.  

(ii) HDP an LDP  

(iii) Thermoplastic and Thermosetting Polymers plastic. 

55.  Write the mechanism of addition polymerization  or linear chain polymerization.  

56.  What is Vulcanisation of Rubber?  

57.  Write the structural formula of monomeric units of Biodegradable polymers.  

58.  Write the monomers of following polymers with their structural formula.  

(a) Polythene    (b) PVC  (c) Polyacrylonitrile   (d) Teflon  

(e) Terylene or Dacron (f) Glyptal  (g) Bakelite    (h) Nylon6,6   

(i) Neoprene   (j) Nylon 6  (k) Buna – N    (l) Buna – S      


