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/ General Instructions to Candidates :

N

There is a ‘cool off time’ of 15 minutes in addition to the writing time of 2 hrs.

You are not allowed to write your answers nor to discuss anything with others
during the ‘cool off time’.

Use the ‘cool off time’ to get familiar with questions and to plan your answers.
Read questions carefully before answering.

All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from the
same question itself.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except non programmable calculators are not allowed in the
Examination Hall.
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. a)

Atoms have very very small
mass and so usually the masses
of atoms are given relative to a
standard called atomic mass
unit. What is Atomic Mass Unit
(AMU) 7 (1)

in a reaction A + B, — AB,,
identify the limiting reagent in the
reaction mixture containing

5 mol A and 2.5 mol B. (1)

Calculate the mass of NaOH
required to make 500 mlof 0.5 M
aqueous solution (Molecular
mass of NaOH = 40). (2)
A large number of orbitals are
possnle in an atom. Using s, p,

d or * notation describe the orbital
with tne following quantum
numoers.

hn=41=0

fin=3,1=2 (1)

The Balmer series of lines in the
nycdroger spectrum appearinthe
visib'e region of the
electromagnetic spectrum.
Caicuiate the wave number of
the secord line in the Balmer
series. {Rydberg constant for

hydroger is 109677cm™1)  (2)

Bohr model of hydrogen atom
contradicts dual behaviour of
matter and Heisenberg’s
uncertainty principle. Justify. (2)
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3. a) The IUPAC has made some

b)

4. a)
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recommendations to name
elements with atomic numbers
above 100. What would be the
name for the element with atomic
number 104 ? (1)

Electro-negativity is the ability of
an elementto attract a shared pair
of electrons. Name a numerical
scale of electro-negativity of
elements. (1)

Give reason for the following :

i) Phosphorus forms PCl; while
nitrogen cannot form NCl.
Why ? (1)

i) The firstionisation enthalpy of
oxygen is smaller compared
to nitrogen. (1)

Only valence electrons of
atomstake part in chemical
combination. Draw the Lewis
representation of NF,. (1)

Define dipole moment. The
dipole moment of BF; is zero.
Why ? (2)

Based on bond order compare the
relative stability of O, and 03™. (2)
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5. a) i) Whatisthermodynamic scale of
temperature ? (1)

i) Viscosity of liquids decreases
as the temperature increases.
Why ? &)

iii) Gases deviate from ideal
behaviour due to the faulty
assumptions of the kinetic
theory of gases. State those
faulty assumptions. (2)

OR

b) i) Vander Waal’s equation of
state explains the behaviour
of real gases. What does the
Vander Waal’s constant ‘a’

indicate ? (1)
i) What is the critical
temperature ofagas ? (1)

i) At 25°C and 760 mm Hg
pressure a gas occupies 600 ml
volume. What will be its
pressure at a height where
temperature is 10°C and
volume of the gasis 640 ml.  (2)

6. a) The enthalpy of combustion of
CH4(9): C(grapnitey @Nd Hp(9) at
298K are — 890.3 kJ mol™1,
- 393.5 kJ mol~!' and
~ 285.8 kJ mol~! respectively.
Calculate the enthalpy of
formation of CH,4(g). (2)
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7. a)
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b)

Match the following
W = - A u Enthalpy change
A U= O

C,-C,

Universal gas constant
Adiabatic process
% Isothermal process

Cyclic process  (2)

What is conjugate acid base pair ?
lllustrate with an example. (1)

Define the pH scale. The pH of
a soft drink is 2.42. Give the
nature of the solution. (2)

An aqueous solution of CuSO,
is acidic while that of Na,SO, is
neutral. Explain. (2)

Calculate the oxidation number
of Crin Cr,05 and SinH,S0,. (1)

In disproportionation reaction an
element in one oxidation state is
simultaneously oxidised and
reduced. ldentify the element
undergoing disproportionation in
the following reaction

P,+ 30H +3H,0 — PHy +
3H,PO; (2)
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9. a)

b)

10. a)

b)

11. a)

b)
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Water is an amphoteric
substance. Justify.. (2)

Hydrides are binary compounds
of hydrogen with other elements.
Give one example each for
electron deficient and electron
rich hydride. (2)

Fill in the blanks :

i) The suspension of a
magnesium compound in
water is used as an antacid.
Thecompoundis__ (1)

i) A mixture of calcium oxide
(Quick lime) and Soda
(NaOH) is called (1)

When CO, is passed through
lime water it turns milky. On
passing excess of CO,, the
milky colour disappears. Give
the chemical reactions involved
in the processes. (2)

i) Boric acid (H3;BOg4) is
considered as a weak acid

why ? (1)
i) Carbon monoxide is highly
poisonous. Why ? (1)

What are zeolites ? What is its

use ? (2)
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12. a) i) Different methods are used to
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i

purify organic compounds.
Name any three methods of

purification. (3)

On complete combustion,
0.246 g of an organic
compound gave 0.198 g of
CO, and 0.1014 g of H,0.
Determine the percentage
composition of carbon and

hydrogen in the compound. (3)
OR
What is homologous series ? (1)

Hyper conjugation is a general
stabilising interaction. Write the
hyper-conjugative structures of

CH,-C |i|2 (ethyl cation). (2)

Write the structures of the
following organic compounds.
2, 5, 6 - Trimethyloctane.
Hexane -2, 4 — dione.

5 — oxohexanoic acid.
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: oL 3CL —E A
~_ 500K
".zmethe product A. (1)

_raw the Newman'’s projections
f the eclipsed and staggered

)

conformations of n-butane. (2}

> ‘Mnatis Baeyer's reagent 7 Write
the chemical equation of its
reaction with ethylene
(CH, = CHy,). (2)

-, Suppose that your teacher asks you
t0 conduct a seminar on ozone
depletion. Give any three harmful
effects of ozone depletion that you
would present in the seminar. (3)

13.a) i)

14.
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