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a) NaCl has fcc structure.
Calculate the number of NaCl
units in a unit cell of NaCl.

(2)
b) Calculate the density of NaCl, if
edge length of NaCl unit cell is

564 pm. [Molar mass of
NaCl=58.5 g/mol]. (2)

Elevation of boiling point is a
colligative property.

i) What are colligative properties ?
(1)
ii) Elevation of boiling point (A Tb)
is directly proportional’ to
molality (m) of solution.

Thus ATh = Kbm, Kb is called
the molal elevation constant.

From the above relation derive
an expression to obtain molar
mass of the solute. (11%2)

iit) The boiling point of benzene is
353.23 K. When 1.80gofa
non volatile solute was
dissolved in 90 g of benzene,
the boiling point is raised to
354.11 K. Calculate the molar
mass of the solute .Kb for
benzene is 2.53 K kg mol~.
(1%2)
With decrease in concentration of
an electrolytic solution,
conductivity (K) decreases and
molar conductivity (A ) increases.

i) Write the equation showing the
relationship between
conductivity and molar
conductivity.
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ii) How will you account for the
increase in molar conductivity
with decrease in concentration ?

(172)

i) Limiting molar conductivity

(A%) of a strong electrolyte

can be determined by graphical

extrapolation method. Suggest

a method for the determination

of limiting molar conductivity of

a weak electrolyte, taking acetic

acid (CH,COOQOH) as example.
(1%2)

a) Zero order reaction means that
the rate of a reaction is
independent of the
concentration of reactants.

i) Write an example for a zero
order reaction. (1)

i) Write  the integral rate
expression for the zero order

reaction, R— P. (1)

b) The temperature dependence of
the rate of a chemical reaction
can be accurately explained by
Arrhenius equation. With the
help of Arrhenius equation
calculate the rate constant for
the first order reaction
C, Hsg l(g)e C2H4(g) + Hl(g) at
700 K. Energy of activation (Ea)
for the reaction is 209 kJ mol™T
and rate constant at 600 K is
1.60 x 1075 S~1[Universal gas
constant R=8.314 J K-'mol 1]
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5. a) The accumulation of molecular

species at the surface rather
than in the bulk of a solid or
liquid is termed adsorption.

i) What is adsorption
isotherm ? (1)

i) Write the mathematical
expression of Freundlich
adsorption isotherm. (1)

b) Enzymes are known as

biochemical catalysts. Write

any two important

characteristics of enzyme
catalysis. (1)

6. a) Match the items of Column |
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with items of Column |I.

Column| Columnii
i) Aluminium  a) Malachite
i) lron b) Bauxite
iii) Copper ¢) Limestone
iv) Zinc d) Haematite

e) Calamine (2)

b) The reduction of the metal

oxide is easier if the metal
formed is in liquid state, at the
temperature of reduction. Give
reason. (1)
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a) Nitrogen forms number of
oxides in the different
oxidation states. Write the
names and structural formulae
of any four oxides of nitrogen.(2)

b) Boiling point of H,O (373 K) is
very much higher than that of
H,S (213 K). Give reason. (1)

c¢) Suggest a method for the
quantitative estimation of
ozone (Oy). (2)

. Account for the following trends in

atomic and ionic radii of transition
metals.

i) lons 6f the same charge in a
given series (3d, 4d or 5d) show
progressive decrease in radii
with increasing atomic number. (1)

i) The atomic radii of elements in
4d series are more than that of
corresponding elements in 3d
series. (1)

iii) The atomic radii of the
corresponding elements in ‘4d’
series and ‘5d’ series are
virtually the same. (2)
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The magnetic behaviour of a
complex can be explained on the
basis of Valence Bond (VB) theory.

a) [Co(NH,), [** is a diamagnetic
complex and [CoF4]%~is a
paramagnetic complex.
Substantiate the above
statement using VB theory. (3)

b) Classify the above mentioned
complexes into inner: orbital
and outer orbital complexes. (1)

a) Forthe preparation of alkyl
chiorides from alcohols,
thionyl chloride (SOCI,) is
preferred. Give reason. (1)

b) Halo alkanes undergo
B-elimination reaction in
presence of alcoholic
potassium hydroxide.

i) Which is the major product
obtained by the B -elimination
of 2-bromo pentane. (V2)

ii) Name the rule, which leads
to the product in the above
elimination reaction. (1)

c) Write the chemical equation
for the preparation of toluene

by Wurtz-Fittig reaction. (1%2)
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11. a) Write the IUPAC names of all
the possible isomers with
molecular formula C5HgO

(1'%2)
b) Phenolis usually
manufactured from cumene.
Write the structure of cumene.
(*2)
¢) Primary, secondary and
tertiary aicohols can be
distinguished by Lucas test.

i) Whatis Lucas reagent ? (V2)

i) Write the observations, for
primary, secondary and
tertiary alcohols in Lucas
test. (172)

12. a) Suggesta method of preparation
of benzaldehyde from toluene.(1)

b) Aldehydes and ketones differin
their chemical reactions. How
do they react with the following ?

i) Tollens’ reagent
if) Alcohol. (2)

¢) How will you convert
propanoic acid into the
following compounds ?

i) Ethane
ii) Butane. (2)

-13. a) Amines are basic in nature.
Arrange the following
compounds in the increasing
order of their basic strength.
NH5, Cg Hg NH, , CHz — NH,,
(CHg)oNH, (CH4)4N. (1)

b) How will you convert aniline
(CgHsNH,) to chlorobenzene 7(2)
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14. a) Amino acids can be classified
into essential amino acids and
non essential amino acids.

i) What is the basis of such
classification ? (1)

i) Write one example each for
essential and non essential
amino acids. (1)

b) Write any two differences
between DNA and RNA. (1)

15. a) Synthetic rubberisa -
Vulcanisable rubber like

polymer
i) Write one example for
synthetic rubber. ('2)
i) Write the method of
‘preparation of the above
synthetic rubber. (1)

b) Which are the monomers of
Nylon-6 and Nylon-66 ?  (112)

16. a) Chemotherapy is a term found
in medical terminology. What is
chemotherapy ? (1)

b) Synthetic detergents are
classified into three categories.

i) What are the three
categories ? ‘ (1%2)

i) To which of the above
categories of synthetic
detergents, does the liquid
dish washing detergents
belong ? ("2)
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