CHEMISTRY






  Paper-I
Three hours and a quarter

(THEORY)

(The first 15 minutes of the examination are for reading the paper only.

Candidates must NOT start writing during this time).

Answer all questions in part I .From part II ,answer any four questions from Section A any three questions from section B and any two questions from Section C.

                     All working , including rough work, should be done on the same sheet as and adjacent to the rest of the answer in the answer paper.

                   The intended marks for questions are given in brackets [ ] .

             Balanced equations must be given wherever possible and diagrams where they are helpful.

            When solving numerical all essential works must be shown.

                              In working out problems, use the data:

Gas constant R= 1.987 cal deg-1mol-1= 8.314 JK-1mol-1=0.0821 dm3atm K-1mol-1. 
Part I (40 marks)
                                                    Answer ALL questions

Question 1

(a) Correct the following statements                                                             [5]
(i) The unit cell of face centered cubic lattice contains two atoms.
(ii)The molal depression constant is the freezing point produced on dissolving one mole of a substance in 1000 gram of the solvent.

(iii) On dilution of acetic acid its PH and hydrogen ion concentration increases.
(iv Chlorination of methane is an example for nucleophilic substitution reaction.

(v) Silicones are inorganic polymers of silicon.

(b) Each question is followed by four possible choices of answers. Choose the correct answer and write in your answer sheet.


[10]

(i) A triple point has
  (A) F=1
(B) F = 0
(C) F = 2
(D) F = 1

(ii) 16S32 and 15P31 form a pair of 

   (A) isotope
(B) isotone

(c) isobar

(D) isomer

(iii) The solution having the highest boiling point at 1 atm

     (A) 0.1M NaCl

(B) 0.1M BaCl2 
(C) 0.1M FeCl3
(D) 0.1M C6H12O6
(iv) Acid hydrolysis of ethyl carbylamine yields

     (A) acetamide

(B) ethylamine
(C) dimethylamine

(D) aniline
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(v) For a spontaneous reaction
  (A) ∆S and ∆G are positive

(B) ∆S and ∆G are negative

  (C) ∆S is positive ∆G is negative
(D) ∆S is negative ∆G is positive

(vi) When acetone reacts with hydroxylamine the product formed is

  (A) cyanohydrin

(B) acetoxime
(C) aldol
(D) ketol

(vii) The rate of reaction during hydrolysis of isobutyl bromide depends on the concentration of

 (A) isobutyl bromide

(C) isobutyl bromide and water

 (B) Water



(D) isobutyl bromide and alkali.
(viii) The conjugate acid of NH3 is

  (A) 
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(B) 
(C) H+

(D) OH- 
(ix) With the arrhenius equation 
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the activation energy (Ea) is calculated by
  (A) Ea= - 2.303R. Slope

(B) Ea= 2.303R. Slope
  (C) Ea= - 2.303RT .slope
(C) Ea= 2.303RT. Slope
(x) For an adiabatic process ∆S is

  (A) zero
(B) positive

(C) negative

(D) infinity

(c)
Fill in the blanks choosing appropriate words given in brackets. Write the correct answer in your answer sheet.




[6]
[ magnetic impurity, sulphates, intermediate, adsorption, smoke screen, cancer treatment, aldohexose, ketohexose, Rosenmund, detergents, Hoffmann, soaps]

(i) Fructose is an example for ……………………

(ii) Glyceryl esters on warmed with caustic soda ………………. are formed .

(iii) The way to reduce a carbon from an amide to form an amine is by …………… reaction.

(iv) Chromatography is based on the principle of ………………. theory.

(v) Radioactive Co60  can be used in ……………….

(vi) In extraction of tin, casseterite is taken to washing process after concentration to remove …………………….
(d) Match the compounds of column A with compounds of column B.


[4]

The compounds in column A are the starting compounds used in the preparation of compounds in column B. Rewrite the correct pairs in your answer sheet.

	Column A
	Column B

	(i)   Phenol

(ii)  Nitrobenzene

(iii) Toluene

(iv)  Chlorobenzene
	(a)  DDT

(b)  Picric acid

(c)   aniline

(d) benzene diazonium chloride

(e)  benzaldehyde


(e) Answer the following questions





[15]

(i) How sigma bonded organometallic compound differ from pi bonded organometallic compound?







[1]

(ii) Phenol is a weak acid . Why?






[1]

(iii) Define isoelectric point of Glycine?





[1]

(iv)Why formaldehyde and benzaldehyde undergo self redox reaction with an alkali?










[1]

(v) What is invert sugar?







[1]

(vi) Electrolytic specific conductance of 0.025mol/litre solution of KCl  at

      250c is 2.5 x 10-2 mho/cm.Calculate its molar conductance.

[2]
(vii) Compare extensive and intensive property of a system 


[2]

with an example each.

(viii) What type of isomerism is exhibited by C4H8 . Draw the isomers


and name them.








[2]

(ix) Differentiate copolymer and homopolymer with an example each.
[2]

(x) Draw the molecular orbital diagram for O2 . Calculate the bond order

      and write whether it is paramagnetic or diamagnetic.


[2]

Part-II

Section A                                
Answer any four questions
(4 x 7 = 28 marks)

Question:2

(a) 2 gm of benzoic acid dissolved in 25 gm of benzene shows a depression in freezing point equal to 1.62K .If Kf of benzene is 4.9KKg/mol and its normal 

molar mass is 122. Will it undergo dissociation or association ? Show by calculation.










[3]

(b) State reasons for the following:






[3]
   (i) On adding 1 or 2 drops of acid to a mixture of NaHCO3 and H2CO3
     its PH does not change.

   (ii) When H2S is passed through HCl its dissociation decreases.
   (iii) Al3+ form percipitate with a mixture of NH4Cl + NH4OH but not with a mixture 

          of NH4Cl + NH4OH  + (NH4)2CO3.

(c) Draw a plot rate Vs concentration for a zero order reaction.

[1]

Question :3

 (a) 40 ml of 1.5 x 10-6 m AgNO3 is mixed with 40 ml of 10 x 10-6 m NaCl
 Solution. If the KSP of AgCl is 1.5 x 10-12 will there be a percipitate .Show by calculation.










[3]
(b) Give one reason for

   (i) Ortho nitro phenol is more volatile than para nitrophenol.

[3]

   (ii) Bond angle of water is less than ammonia.

   (iii) Water has high dipolemoment than carbondioxide.

(c) What are Frenkel defects?







[1]

Question:4

(a) For a cell Cu  /Cu2+    // Ag+   /  Ag



(0.1M)
     (0.1M)
The standard reduction potential of Copper and silver are 0.34v and 0.80v 

 respectively.

(i) Calculate the emf of the cell.






[2]

(ii) Write the cell reaction







[1]

(iii) Can AgNO3 solution be stored in copper vessel.



[1]

(b) (i) A mixture of ethanol and water cannot be seperated by fractional 

distillation. Why?









[1]

    (ii) Hydrolysis of ethyl acetate is a pseudo first order reaction. Why?
[1]

    (iii) Aqueous solution of ferric chloride is acidic. Why?


[1]

Question:5

(a) For a reaction A + B → C.







[3] 
	[A] mole/litre
	[B] mole/litre
	initial rate (mol/lit/min)

	0.10
	0.10
	0.0001

	0.10
	0.30
	0.0009

	0.30
	0.30
	0.0027



(i) Write the rate law.


(ii) what is the order of the reaction.


(iii) calculate rate constant.

(b) Complete and balance the nuclear reaction.




[2]
    (i) 19K39 + ……..   → 20Ca42 + 1H1

    (ii) 96Cm246 + 6C12  → 102No254 + ………

(c) Differentiate NaCl and Cu crystal on the basis of 



[2]

     (i) crystal structure

     (ii) coordination number

     (iii) type of bond

     (iv) electrical conductivity.

Question:6

(a)  Given below is the phase diagram of water, study and answer the following:
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(i) Explain the point ‘M’.

(ii) Find the degree of freedom along OP.

(iii) What does the area NOQ represent?

(b) When a current of 11 amperes is passed through an aqueous solution 

     of MgCl2 is observed that 6.2 gm of magnesium is deposited .For

     how long the current is passed.(At.Wt of Mg is 24)




[2]

(c) Explain with an example
    (i) control rods in nuclear reactor

    (ii) Nuclear fission.

Question: 7

(a) Write short notes on:








         [3]

(i) Peptization


(ii) Dialysis


(iii) Condensation method of preparing lyophobic  Sulphur.

(b) The amount of C14isotope of carbon in a piece of wood is found to be one

      by fourth present in fresh piece of wood. Calculate the age of wood if its

      half life is 5577 years.







 [2]

(c) State the law governs by







  [2]

(i) Gas dissolves at different extent in solvents at different pressure.

(ii) Iodine dissolves in different extent in CS2 and water.

Section:B

Answer any three questions

(3 x 6 =18)

Question:8

(a) (i) Name the chief ore of silver.






    [1]

     (ii) How silver is extracted from its ore by cyanide process.

    [3]

(b) Write the IUPAC name for the following complex and mention their shape.


(i) [Cu(NH3)4]SO4

(ii) K3[Fe(CN)6]

Question:9

(a) Calculate the work done and ∆E in joules when 4 moles of an ideal 
    [2]

gas at 270c expand isothermally and reversibily from  8 atm to 

1 atm.(R=8.314J/k/mol)

(b) State whether entropy increases or decreases for the following
    [1/2 x 4=2]


(i) Freezing of water


(ii) CaCO3(S) → CaO(S) + CO2(g)


(iii) NH4Cl (g) →    NH3(g) + HCl(g)

(iv)Evaporation of water

(c) Differentiate freeradicals and carbo anion in the following:


(i) Bond cleavage

(ii) Magnetic property

Question:10

(a) Give suitable reasons for the following:






[4]

(i) Chlorination of ethane is substitution wheras chlorination of ethene is

               Addition.


(ii) Hydrolysis of ethyl bromide is SN2.


(iii) Chloroacetic acid is more acidic than acetic acid.


(iv)Aniline is less basic than ammonia.

(b) For the reaction NH4Cl(s)   → NH3 (g) + HCl (g) at 250c




[2]
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= +285J/K and ∆H = +177KJ

       Calculate ∆G and predict whether the reaction is spontaneous or not.

Question:11
(a) Study the diagram and answer the following questions given below:
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(i) Name the halogen isolated from the above process.



      
[1]

(ii) From which material the above halogen is isolated.




[1]

(iii) Write balanced chemical equation for the above process.



[1]

(b) Explain the following:








[3]

(i) Copper cannot be extracted from copper pyrite as long as iron is present.


(ii) Entropy of the universe increases.


(iii) Zigler Natta catalyst.

Section : C

Answe any two questions

( 2 x 7 =14)
Question :12
(a) Complete and balance the following reactions:




[4]
(i) 
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(ii) 
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(iii) 
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(iv) 
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(b) Give one main difference of the following:




[2]


(i) Starch and cellulose.


(ii) Sucrose and glucose.

(c) Name a bond present in isocyanide but not in cyanide.


[1]

Question: 13
(a) Compound A molecular formula C2H7N on treatment with nitrous acid gives
Compound B. Compound B on strong oxidation with KMnO4 yield C, which 
gives brisk efferversence with sodium carbonate. Compound C on further heating with ammonia gives compound D, which undergo Hoffmann reaction.

Identify A,B,C and D. 








[4]
(b) (i) Give the structure of Zwitter ion of glycine.



[1]

     (ii) Draw the optical isomers of CH3CH(OH)COOH.


[1]


(iii) Detergents are better than soap in hard water.Why?

[1]

Question: 14

(a) Perform the following conversion:





[3]


(i) Acetone to propane.

(ii) acetyl chloride to acetaldehyde.

(iii) Aniline to phenyl carbylamine.

(b) 
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Identify A,B,C and D.







[2]
(c)( i) PVC can be recycled but not polyester. Why?



[2]

(ii) Write the preparation of Nylon 66.
---------------------------------------------------------------------------------------------------
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