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CHEMISTRY (Theory)
Time allotted: 3hours




       Maximum Marks: 70
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General Instruction:

a) All questions are compulsory.

b) Question number 1 to 5 is very short answer questions, carrying 1 mark each. Answer these in one word or about one sentence each.

c) Question number 6 to 12 are short answer questions, carrying 2 mark each. 


Answer these in about 30 words each.

d) Question number 13 to 24 are short answer questions, carrying 3 mark each. Answer these in about 40 words each 

e) Question number 25 to 27 are long answer questions, carrying 5 mark each.


Answer these in about 70 words each.

f) Use Log Table, if necessary. Use of calculator is not permitted.
        _______________________________________________________________________________

1. How many Cs+ ions occupy second nearest neighbour locations to a central Cs+ in caecium chloride crystal?

2. When outer shell of two eggs are removed, one of the eggs is placed in pure water and other is placed in saturated solution of NaCl, what will be observed and why?

3. For a reaction 3 H2 (g) + N2(g) 
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2NH3 (g), how is the rate of reaction expression – d[H2]/dt and d[NH3]/dt inter-related?

4. What product is obtained when ethyl benzene is oxidized with alkaline KMnO4?

5. Why is aniline converted into actanilide before nitration?
6. Calculate the uncertainity in position of dust particle with mass equal to 1 mg if the uncertainity in velocity is 5.5 x 10-20 ms-1. [ h = 6.626 x 10-34 Js]





Or

What are dimensions of Plank constant? What other physical quantity has the same dimension?

7. Predict the product of the electrolysis for the following: 


a) Aqueous solution of silver nitrate with silver electrodes


b) Aqueous solution of silver nitrate with Pt electrodes.

8. Give reasons for the difference in the following observations:


a) Reactivity of nitrogen and phosphorous.


b) Stabilities of +2 oxidation state of tin and lead.

9. Complete the following chemical equations:


a) XeF4 + SbF5 
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b) SbCl3 + H2O 
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10. Make molecular models of  2-chloropropane and lactic acid (CH3CHOHCOOH) and verify that the former is an achiral and later is a chiral molecule.
11. Give reasons:

a) Boiling point of an alcohol is higher than the corresponding alkane.


b) Phenols are more acidic than alcohols.

12. Could a co-polymer be formed in both addition and condensation polymerization or not? Explain with suitable example.

13.
a) Explain the different types of intermolecular forces briefly. 


b) What is meant by H-bond? Explain giving example. 


c)  Why is o-nitrophenol steam volatile where as p-nitrophenol is not steam volatile?
14. A sample of a crystalline solid scatters a beam of X-rays of wavelength 70.93 pm at an angle .

2
[image: image4.wmf]q

 of 14.66o . If this is a second order reflection ( n= 2) , calculate the distance between the parallel planes of atoms from which the scattered beam appears to have been reflected.
15. The vapour pressure of pure benzene at 25oC is 639.7 mm Hg and the vapour pressure of a solution of a non-volatile solute in benzene at the same temperature is 631.9mm Hg. Calculate mole fraction of solute and molality of solution.

16. Nitric oxide, NO, reacts with oxygen to produce nitrogen dioxide: 

2NO(g) + O2 (g) 
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 2NO2 (g)

The rate law for this reaction is 
Rate = k [NO]2[O2]

Propose a mechanism for the above reaction.

17. What are emulsions? Describe different types of emulsions with examples.  State any two applications of emulsions.

18. a) Write the structural formula of  p,p-Dihydroxybenzophenone.

      b) How will you bring about the following conversions in not more than two steps?


i) Benzaldehyde to 3-Phenylpropan-1-ol


ii) Propanone to Propene.
19. Account for the following observations:


i) Silver chloride dissolves in aqueous methyl amine solution.


ii) Teritiary amines do not undergo acylation reaction.


iii) Aniline readily reacts with bromine to give 2, 4, 6-tribromoaniline.

20. 
a) What are silicones? How are they manufactured?

b) State the difference in the properties and structures of white and red phosphorous.

21. Discuss briefly the role of co-ordination compounds in : (a) biological systems


b) analytical chemistry
c) extraction/metallurgy of metals.

22. a) The standard potentials are given as: 


Eo Cu+2/Cu = +.34 V, Eo Ag+/Ag = +.80 V.

Calculate the cell potential (E) for the cell containing .1mAg+ and 4.))M Cu+2 at 298K.

b) How many hours does it take to reduce 3 mol of Fe+3 to Fe+2 with 2.00 A current?

23. Explain the principle of : 
a) Activation analysis 
b) Breeder reactor.
24. Describe the following giving one example each


a) Vat dyes
b) Tranquilizers
c) Hybrid rocket propellants.

25. 
a) Discuss the general characteristics of the 3d- series of transition elements with special reference to their 
i) atomic size
ii) enthalpies of atomisation.
iii) tendency to form complex compounds.


b) How will you prepare KMnO4 from pyrolusite ore? Describe the reactions involved.







Or

a) What is meant by ‘disproportionation’ reaction? Give one example.

b) Explain the following giving reasons:

i) Ni+2 compounds are thermodynamically more stable than Pt+2 compounds.


ii) Manganese(II) is found to be more stable than Manganese(III).(At.No.of Mn = 25)


iii) Transition metals have high boiling points and have high enthalpies of atomization.

26. a) Establish the relationship between


i) Free energy change and spontaneity

ii) free energy and useful work
iii) free energy and equilibrium constant.

b) Calculate the change of entropy, 
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rSo at 298K for the reaction in which urea is 
formed from NH3 and CO2.


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

The standard entropy of NH2CONH2 is 174.0J/Kmol.

27. a) Write structural difference between DNA and RNA. Write down the structure of a nucleoside, which is present only in DNA.

b) What are complementary bases? Give an example.

c) Which forces are responsible for the stability of 
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-helix? Why is it named as 3.613 helix?
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