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Time Allowed: 3 Hours Maximum Marks: 70

General Instructions

(i) This question paper contains 30 questions. All questions are compulsory.
(ii) Marks for each question are indicated against it.

(iii) Questions 1 to 8 are very short-answer questions carrying 1 mark each.
(iv) Questions 9 to 18 are short-answer questions carrying 2 marks each.

(v) Questions 19 to 27 are also short-answer questions carrying 3 marks each.
(vi) Questions 28 to 30 are long-answer questions carrying 5 marks each.

(vii) Use log tables, if necessary. Use of calculators is not allowed.




1. What is the total number of atoms per unit
cell in a face-centred cubic (fcc) structure?

2. What is a primary cell? Give an example.

3. What causes Brownian movement in a
colloidal solution?

4. In which one of the two structures, NO, ™ and

NO,’, the bond angle has a higher value?

5. Write the IUPAC name of the following
compound:

H,3C-CH(CH3)-CH,-CH(OH)-CH(CH3)-CH,0H

6. Write the IUPAC name of the following
compound:

CH3COCH,COCH,

7. Write a chemical reaction in which the iodide
ion replaces the diazonium group in a diazonium
salt.

8. Name a substance that can be used as an
antiseptic as well as a disinfectant.

9. State Raoult's law for solutions of volatile
liquids. Taking suitable examples explain the
meaning of positive and negative deviations from
Raoult's law.

OR

9. Define the term osmotic pressure. Describe
how the molecular mass of a substance can be
determined by a method based on measurement
of osmotic pressure.

10. The conductivity of a 0.20 M solution of KCl

at 298 K is 0.0248 S cm™L. Calculate its molar
conductivity.
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11. Formulate the galvanic cell in which the
following reaction takes place:

Zn(s) + 2 Ag+(aq) — Zn2+(aq) + 2 Ag(s)
State:

(i) Which one of its electrodes is negatively
charged.

(ii) The reaction taking place at each of its
electrodes.

(iii) The carriers of current within this cell.

12. Define the following terms in relation to
proteins:

(i) Peptide linkage

(ii) Denaturation

13. List the reactions of glucose which cannot be
explained by its open chain structure.

14. Complete the following reaction equations:
(1) C6H5N2Cl + KI > eeeees

(i) CHy=CH, + Bry % ...

15. (i) Why is it that haloalkanes are more
reactive than haloarenes towards nucleophiles?

(ii) Which one of the following reacts faster in an
Sn1 reaction and why?

Cl
A Oor AR NG

16. What are biodegradable and non-
biodegradable detergents? Give one example of
each class.
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17. Assign a reason for each of the following
statements:

(i) Ammonia is a stronger base than phosphine.

(ii) Sulphur in vapour state exhibits a
paramagnetic behaviour.

18. Draw the structures of the following
molecules:

(i) SF4
(ii) XeF,

19. What are lyophilic and lyophobic sols? Give
one example of each type. Which one of these
two types of sols is easily coagulated and why?

20. Calculate the temperature at which a
solution containing 54 g of glucose, (CgH150¢),

in 250 g of water will freeze.

(K¢ for water = 1.86 K mol’? kg)

21. What is a semiconductor? Describe the two
main types of semiconductors and explain
mechanisms for their conduction.

22. Write chemical equations for the following
processes:

(1) Chlorine reacts with a hot concentrated
solution of sodium hydroxide

(ii) Orthophosphorous acid is heated

(iii) PtFg and xenon are mixed together

OR

22. Complete the following chemical equations:

(i) CagPy(s) + HyO(l) — ......

(ii) Cu2+(aq) + NHj3(aq, excess) — ......
(iii) Fo(g) + HyO) — ......
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23. State briefly the principles which serve as
basis for the following operations in metallurgy:

(i) Froth floatation process
(ii) Zone refining

(iii) Refining by liquation

24. Account for the following observations:

(i) pK;, for aniline is more than that for
methylamine.

(ii) Methylamine solution in water reacts with
ferric chloride solution to give a precipitate of
ferric hydroxide.

(iii) Aniline does not undergo Friedel-Crafts
reaction.

25. Write the names and structures of the
monomers of the following polymers:

(i) Buna-S
(i) Neoprene
(iii) Nylon-6

26. Name the reagents which are used in the
following conversions:

(i) A primary alcohol to an aldehyde
(ii) Butan-2-one to butan-2-ol

(iii) Phenol to 2, 4, 6-tribromophenol

27. (a) What is a ligand? Give an example of a
bidentate ligand.

(b) Explain as to how the two complexes of
nickel, [Ni(CN)4]%" and Ni(CO)4, have different

structures but do not differ in their magnetic
behaviour. (Ni = 28)
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28. (a) Derive the general form of the expression
for the half-life of a first order reaction.

(b) The decomposition of NH3 on platinum
surface is a zero order reaction. What are the
rates of production of Ny and Hy ifk = 2.5 X 10

4moll Lsl?

OR

28. (a) List the factors on which the rate of a
chemical reaction depends.

(b) The half-life for decay of radioactive 14¢c s
5730 years. An archaeological artefact containing

wood has only 80% of the C activity as found in
living trees. Calculate the age of the artefact.

29. (a) How will you bring about the following
conversions?

(1) Ethanol to acetone
(ii) Benzene to acetophenone
(iii) Benzoic acid to benzaldehyde

(b) Describe the following giving a suitable
example in each case:

(i) Decarboxylation

(ii) Cannizzaro's reaction

OR

29. (a) An organic compound contains 69.77%
carbon, 11.63% hydrogen and the rest is oxygen.
The molecular mass of the compound is 86. It
does not reduce Tollens' reagent but forms an
addition compound with sodium hydrogen
sulphite and gives a positive iodoform test. On
vigorous oxidation it gives ethanoic and
propanoic acids. Deduce the possible structure of
the organic compound.

(b) State reasons for the following:

(i) Monochloroethanoic acid has a higher pKa
value than dichloroethanoic acid.

(ii) Ethanoic acid is a weaker acid than benzoic
acid.
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30(a). Assign reasons for the following:

(i) The enthalpies of atomisation of transition
elements are high.

(ii) The transition metals and many of their
compounds act as good catalyst.

(iii) From element to element the actinoid
contraction is greater than the lanthanoid
contraction.

(iv) The E° value for the Mn3*/Mn2+ couple is

much more positive than that for cri3t/cr?t.

(v) Scandium (Z = 21) does not exhibit variable
oxidation states and yet it is regarded as a
transition element.

OR

30(a). What may be the possible oxidation states
of the transition metals with the following d
electronic configurations in the ground state of
their atoms:

3d34sz, 3d°4s% and 3d®4s?. Indicate relative
stability of oxidation states in each case.

30(b). Write steps involved in the preparation of
(i) NayCrO4 from chromite ore and (ii) KoMnOy4

from pyrolusite ore.

- End of Question Paper -
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