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/General Instructions to Candidates : , \

® There is a 'Cool off time' of 15 minutes in addition to the writing time of
2 hours. .

® You are neither 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 ansvs;ers.

® Read the questions cgrefully before answering.

® All questions are compulsory and only internal choice is allowed.

® When you select a question, all the sub- questlons 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.

® (ive equations wherever necessary.

® Electronic devices except nonprogrammable calculators are not allowed in the
Examination Hall. :
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12 g of **C contains Avogadro's
number of carbon atoms. .
/é?m ive the Avogadro's number.
,U(’?he mass of 2 moles of
ammonia gas 18 ............
1) 2¢g 11)
1) 17 g iv) 34¢g
) Calculate the volume of
ammonia gas produced at
STP when 140 g of nitrogen
gas reacts with 30 g of
hydrogen gas.
(Atomic masses :
H=1u)
-
‘ /In the photoelectric effect
experiment certain soft metals
are exposed to light of particular
frequency.
Write any two observations of

the photoelectric effect
experiment.

o

‘N = 14u,

The quantum numbers provide
valuable information regarding
electrons in an atom.

<a’)/Which one of the following
statements is CORRECT
about quantum numbers?

1) The principal quantum -

number can  have
fractional values.

%/The azimuthal quantum
number defines the three
dimensional shape of the
orbital.

111) The magnetic quantum
number determines the
size of the orbital.

iv) Spin quantum number
gives information about
the spatial orientation of
the orbital with respect to
standard set of

coordinate axes.
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b) A photon has a wavelength of

o=

3.5 A. Caleulate its mass.
(Planck's constant.
h = 6.626 x 107" Js, Veloaity
of ight = 3 X 10° ms™)
OR
The uncertainty
contributed significantly in the

principle

formulation of the quantum

mechanical model of atom.

a) Which one of the following
statements i1s CORRECT
about the

principle?

uncertainty

1) The exact position and
exact momentum of an
electron in an atom can be
determined

simultancousiyv,

i1) It 1s a consequence of the.

dual behavior of matter
and radiation.

11) It 1s significant only for
motion of microscopic
objects and is negligible
for that of macroscopic
objects.

iv) It supports the existence

of definite paths or
trajectories of electrons
and other similar
particles.

b) An electron is moving with a

velocity of 2.5 x 10% msi. If

the uncertainty in its velocity
1s  0.1%,
uncertainty in its position.
(Planck's

calculate the

constant.

h = 6.626 x 107 Js, Mass of

the electron = 9.1 x 10 kg).
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4. Tlonization enthalpy and atomic

radius- are closely related

roperties.
p

/Analyze the following graph :
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OR
The tvpe of hybridization
indicates the geometry of a
molecule.
In water molecule, the oxygen
atom is sp® hybridized. But
has no

water molecule

tetrahedral geometry. Explain.

( /The formation of molecular
v orbitals can be described by the
i

linear combination of atomic:

orbitals.

/a/)/Which one- of the following
‘ correctly représents the

formation of bonding
molecular orbital from the

atomic orbitals having wave

functions ¥, and Wy g’

. .. \?A

1) ¥ . x¥, 1) G

) A X B ) \PB

i) w,+¥, i, -,
b) Write the electronic

configuration of oxygen
molecule on the basis of
Molecular Orbital Theory.

Justify the presence of
double bond in it and‘accéunt
for  its

paramagnetic

character.
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The kinetic molecular theory

provides a theoretical basis to

_experimentally observed facts

related to gases.

a)

b)

Which one of the following
is CORRECT

with regard to the gaseous

statements

state?

1) Molecules have fixed
positions.

11) .Molecules are in constant
random motion.

uHAll molecules have same

speed at a given
temperature.
iv) The

energy of

kinetic
the
molécules 1s inversely
the

average

gas

proportional to

absolute temperature.

A sample of hydrogen gas

occupies a volume of 300 ml v

at 1.2 bar pressure and 5°C.
Calculate its volume at 0.45

bar pressure and 70°C.

1)

(3)

«& Expansion of a gas in vacuum is called

free expansion.

a)
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Which one of the following

represents free expansion of an

ideal gas under
conditions?

1) g=0, AT#0, w=0
1) g#0. AT=0, w=0
=0, AT =0, w=0

iv) g=0, AT <0, w=0

adiabatic

(1)
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b)

The enthalpy change for the
reaction. ,

Ny + 3H,,, — 2NH,,, s
-91.8 kJ at 298 K. Calculate

the value of internal energy
change.

(R =8.314 JK " mol™)

Equilibrium constant helps in

predicting the direction 1n

which a given reaction will

proceed at any stage.

)/Q(r <K

b)

.©)

In which one of the following
conditions a chemical
reaction proceeds in the

forward direction?

i) Q.>K,
1
iy Q=% v Qe=-K,
) C

Write whether the following
statement is true or false.

"High value of equilibrium
high
‘the
reactants in the equilibrium

constant suggests

concentration of

mixture".

State the Le-Chatelier's
principle.

Applying this- principlé,

. explain the effect of pressure
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in the {ollowing equilibrium.

CO,,, +3H,,=CH,,, +H,0,,
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10. Identify the oxidant and

reductant in the following ionic
equation and balance it using
oxidation number method.

MnOZ(aq) + Br(aq)

/l’{l\{ydrogen reacts with most of the
metals and nonmetals to form
hydrides.

a) Elements in which one of the
follbwing group/groups of the
periodic table do not form
hydrides?

1) Groups 15, 16, 17
11) Group 13

111) Groups 7, 8, 9
V) Group 14

Explain the different types
f covalent hydrides with

suitable examples.

¢ Alkali metals are highly reactive

due to their low ionization

. >
enthalpies. T

a) The alkali metal which acts

as the strongest reducing

agent in aqueous solution
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b) How is sodium carbonate
prepared using Solvay
process? Is this method
suitable for the preparation
of potassium carbonate?
Justify.

13. Orthoboric acid is an important

compound of boron.

Prepare a short note on ortho-

boric acid highlighting the

following aspects :

® Method of preparation
° Acidic‘nature ‘

e Action of heat

@ Structure

%he bond-line formula of a
compound 1s given below.

HO

Write 1ts condensea formula and
~give the IUPAC name.
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16.

Explain the different types of
electron displacement effects in

covalent bonds.

(Hint IW
|

resonance effect, elect eric

ef"ect hyper ngatlon)

OR

How is sodium fusion extract
prepared? Using this, how will
you detect the presenée of
Nitrogen, Sulphur and Halogen

In an organic compound?

Controlled oxidation of alkanes
in the presence of suitable
catalysts give a variety of

products.

a) Complete the following
reaction :
CH,+0,2% __ +H,0

b) Free rotation about a carbon—

carbon single bond is
permitted in an alkane
molecule.

What are conformers? Draw
the structure of the eclipsed

and staggered conformers of

ethane in Sawhorse ‘and

Newman projections and

explain  their relative

stability.
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Aog' is the most common

example of air pollution.

)" The smog that occurs in cool

’ humid climate is called Pj- -

-

—r

smog.

Explain the cause of

'Greenhouse effect'.

(1)

(2)
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