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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. What is the co-ordination number of an octahedral void?





1

2. Give an example of a compound in which hydrogen bonding resulting in the formation of dimmer. 1

3. For a reaction 2X 
[image: image1.wmf]®

 X2, the rate of reaction becomes three times when the concentration of X is i
increased to 27 times. What is the expected order of this reaction?




1

4. Write the IUPAC name of  CH2=C(OH)-C(CH3)2-C(CH3)Br-CH2Cl



1

5. For an amine R-NH2 , write an expression for Kb to indicate its base strength.



1

6. Which out of H2+ and H2- is more stable and why?






2

7. State and explain second law of thermodynamics. Mention the essential condition for the spontaneity in a chemical reaction.










2

8. What is standard hydrogen electrode? Give the reactions that occur at this electrode when it acts as a positive electrode in an electrochemical cell?






2
9. Give reasons for the following observations:

i) The molecule N(CH3)3 and N(SiH3)3 have different shapes.

ii) BF3 is weaker Lewis acid than BCl3.





2
10. What is the difference between conformation and configuration in open-chain molecules?

2

11. Give the structural formulae and names of the products of the following reactions:
 i) Chloroform is heated with phenol in the presence of sodium hydroxide.

ii) Chloroform is heated with aniline in presence of alc.KOH










2

12. Why should one always use purest monomer in free radical polymerizatiion?

Or
Depict free radical mode of addition polymerization of isoprene?




2

13. Draw the shapes (boundary surfaces) of the following orbitals: 
a) 2py

b) 3dz2
c) 3dx2-y2














2

14. Analysis shows that nickel oxide has formula Ni0.98O1.00. What fractions of the nickel exist as Ni+2 and Ni+3 ions?












3

15. A solution containing 30g of a non-volatile solute exactly in 90 g water has a vapor pressure of 2.8kPa at 298K. Further 18g of water is then added to solution, the new vapor pressure becomes 2.9 kPa at 298K. Calculate 

i) Molecular mass of solute

ii) vapor pressure of water at 298 K.
3
16. Consider the following reaction: 
 2NO(g) +O2 (g) 
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 2NO2(g). 
Calculate the value of standard Gibbs energy change at 298K and predict whether the reaction is spontaneous or not. 
[image: image3.wmf]D

fGo NO (g) = 86.55kJ/mol, 
[image: image4.wmf]D

fGo NO2 (g) = 51.31 kJ/mol.
3

17. Resistance of a conductivity cell filled with .1M KCl solution is 100 
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 and  
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 is 1.29 sm-1. If the resistance of the same cell when filled with .02 M KCl solution is 520 
[image: image7.wmf]W

 , calculate the conductivity of    5.5 x 103 ohm. Calculate its resistivity, conductivity and molar conductivity.


3
18. At 300K, certain reaction is 50% complete in 20 minutes. At 350K, the same reaction is 50% complete in 5 minutes.  Calculate the activation energy for the reaction.





3
19. What are homogeneous and heterogeneous catalysis,  give one example each? In the heterogeneous catalysis, what are the three key steps?














3
20. Complete the following nuclear expressions: 


i) 42 Mo96 ( ……..., n) 43Tc97

ii) 13Al27( 
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, n) ……..


iii) 7N14 ( 
[image: image9.wmf]a

, …..) 8O17
21. Write the valance bond description of:
a) [Ni(CN)4]-2

b) [ NiCl4]-2


3
22. Describe the following: 

i) Cross aldol condensation

ii) Hofmann bromamide reaction

iii) Trans-etherification   with suitable equations.


3
23. a) Identify A and B in the following : 


i)  
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i) 2njHeo





ii) 
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b) Explain why, there are two –NH2 groups in semicarbazide, but only one is involved in the formation of semicabazones.









3
24. Describe the following with suitable examples:

a) Tranquilizers
b) Antihistamines

c) Hybrid propellant.








3
25. i) Assign appropriate reasons for  each of observations:


a) Sulphur vapor exhibit some paramagnetic behavior.








b) Silicon has no allotropic form analogous to graphite.


c)  Of the noble gases only Xenon is known to form real chemical compounds.


d) Despite its electron affinity, fluorine is a stronger oxidizing agent than chlorine.

                                                                                                                                                                                                                                                                                                              ii) Using VSEPR theory, predict the probable structures of SO3-2 and ICl4-


5
26. Account for the following:


a) Transition elements have higher boiling points.


b) Zn, Cd and Hg are normally not regarded as transition elements.


c) Sc forms no colored ions yet it is regarded as transition element.


d) Transition elements show variable oxidation states.

e) Zr resembles with Hafnium.







5
27. a)State the difference between the following pairs:
   i) 
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-helix and 
[image: image13.wmf]b

-pleated sheet structure

        ii) Primary and secondary structure of protein.

  iii) Enzymes and co-enzymes.


b) How lipids are classified? Give an example of each class.



5
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