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/General Instructions to candidates:

* Thereis'Cool off time' of 15 minutes in addition to the writing time of 2 hrs,

* Youare neither allowed to write your answers nor to discuss anything with others during the 'cool
offtime’.

* Usethe 'cool off time' to get familiar with questions and to plan your answers.

» Read the questions carefully before answering,

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

. Whl?‘n 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 nonprogrammable calculators are not allowed in the Examination
Hall.

aatmmldeguwsaEyl

*  méglais auamaooial ayoes 15 A5 ‘@108 @0l anse’ Daeoadlen)e. M TUAVIGIDY BaldB)
FIBUHS PODDO A)PLMICMI, BQPBB0)TOW] B Ko AlMIBe MSETMOCMO al1dSIL.

* OB agyimaMmIM MM 62103160l (WVRLIANERe AWBNMo.
*  afEd GaldBiEEuWdan e DOMDo Af)PImEmo.

* 20 Gali3iMmnId QOomoeaP;mIT HMOVEENINSION &:SENNONS DalEaldBMERR0 ERED Galdd)
mmudlad My MeaD 6O DEDINS)EANTBMONT.

¢ BHEMBD $)FENDHED, aleEsud, (Wa0)S:U8, APV YOMDElaClEdTmeMm DaEIVlvlessmo.
¢ @ARNIDLBIBS TUNEIEY TUA0IDEG:LERUE 5 @IS IBNMMo.
* al03ysERUd eIOsOIEo M@d:lnilsens.

* GLlONID@UE HalQIMOMOTT HOCIAMGCLINN)®0 BAHHDBT B0O) MAIGGSOIMIE; Dol
EMALo nldlew0a003108 Dalecworlke9md aloslal.

. J

15



1.

“Equal volumes of gases at the same tem

perature and pressure should contain equal

number of molecules.”

a. Name the above law. ()

b. The amount of sodium hydroxide required to
prepare 500 mL of 0.1 M sodium hydroxide
solution is

[@) 4g (b) 2g (c) Ig (d) 5¢g] (1
¢. An organic compound contains 80% C and
20% H. Determine its empirical formula.

(2)

a. The number of radial nodes for a 3p orbital
is

[(@) 5 (b) 4 (c) 3(d) 2] (1)
b. Rutherford and his students discovered

nucleus with the help of @« -ray scattering

experiment.

With the help of a schematic diagram explain

the observations and conclusions of this

experiment.
OR
What arc quantum numbers? Explain the
significance of each. (4)

The modern periodic law is based on the
observations of Henry Moselev on X-ray
spectra of elements.

a. State modemn periodic law and write any
two features of the long form of the periodic
table. (2)

b. Analvze the following graph between

ionization enthalpy and atomic number:
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What yvou observe from the graph? Give
Jjustification for your observation. 2)

16

L0anlsd mlemed afomy mlolexlonyan,?
mlaEBaes MIo1aHeMOMIA) IU W) Mo
) $) D). (2)



a.

Draw the Lewis electron dot structure of
ozone and assign formal charge on each
atom. (3)

Write the molecular orbital electronic con-
figuration of N, molecule and calculate

its bond order.

OR
Predict the shapes of the following molecules
on the basis of hybridisation. (2)
BCl,, NH,

A plot of volume (V) versus temperature(T)
for a gas at constant pressure is a straight
line passing through the origin. The plots at
different values of pressurc arc shown
below:
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Temperature (K) —>

Which of the following order of  pressure is
correct for this gas?

i) p,>p,>p,>p,

(ii) p|:p2:p3=p4

(i) p, <p,<p, <p,

(iv)p, <p,=p, <p, ()

Derive the expression for density of an ideal
gas from the ideal gas equation and
calculate the density of oxvgen gas at 27°C
and 1 atm pressure. (Assume that oxygen
behaves ideally). (3)

Standard molar enthalpy of formation, A H”

is just a special case of enthalpy of reaction,
A H®. Is the A H® for the following
reaction same as A H®? Give reason.

Ca0,,+ CO,,, — CaCo, ;A o =—178.3 kimol™

3fs)r

(2)
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(i)

(ii)

b. Calculate the standard enthalpy of forma-
tion of methane if the standard enthalpy of
combustion of carbon, hydrogen and meth-
ane are -393.3, -285.8 and -890.3 kJ mol”!
respectively at 298 K. 2)

a.  The relationship between K and KP 1S
K, =K, (RT)"

What would be the value of AN for the
reaction

NHCI, L NH, +HCI ?
)1 G055 Gi)l5 (v)2] (1)

b. Which of the following will produce a
buffer solution when mixed in equal vol-
umes?

0.1 mol dm™ NH,OH and 0.1 mol dm™ HCI
0.03 mol dm= NH,OH and 0.1 mol dm~HCI

(iii) 0.1 mol dm* NH,OH and 0.05 mol dm * HCI
(iv) 0.1 mol dm~ CH; COONa and 0.1 mol dm™*

NaOH (1)
c.  On the basis of Le Chatelier principle ex-
plain how temperature and pressure can be
adjusted to increase the vield of ammonia

in the following reaction.

N:[g} + 3H11gr _l ZNH.‘lgI;
AH=-9238 k] mol!
What will be the effect of addition of argon
to the above reaction mixture at constant
volume? (3)

Balance the following equation using oxidation
number method in acidic medium:
Fe* ot Gl ..~ o

RG]

o ok

[E151] [E198] (]

OR
What are disproportionation reactions? Show
that the following reaction is a disproportionation

P, + 30H -+ 3H,0, —> PH, + 3HPO

(11 Ziag)

()

Hydrogen resembles group 1 and group 17
clements.

a.  Which of the following statements about
hydrogen are correct?

(i) Hvdrogen has three isotopes of which
protium is the most common.
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10.

11.

12,

13.

(ii)

(iii)
(iv)

H" ions as such are never found in ionic
salts.

Hydrogen ion. H* exists freely in solution.

Dihydrogen does not act as a reducing
agent. (1)

How is H,0, prepared? Show the
difference between the structures of HO,
and H,O by drawing their spatial
structures. (3)

Alkaline carth metals can impart characteristic
colour to thier flame.

a.

(i)
(iif)

A substance which gives brick red flame
and breaks down on heating to give oxygen
and a brown gas is

Magnesium nitrate (ii) Calcium nitrate
Bartum nitrate (iv)Strontium nitrate

(1

When water is added to compound *A” of
calcium, solution of compound ‘B’ is
formed. When carbon dioxide is passed
mto the solution, it turns nulky due to the
formation of compound “C’. If excess of
carbon dioxide is passed into the solution

milkiness disappears due to the formation
of compound D’ .Identify the compounds
A, B, C. D Explain why the milkiness
disappears in the last step. (3)

Diborane is an electron deticient hydride. How
can you prepare it in the laboratory? Draw its

structure and explain its bonding.

4)

Write all the possible isomers of a compound

with molecular formula C.H
IUPAC names.

and write their

3)

5712

Write structures of all carbocations that can be
obtained from 2-methylbutane. Arrange these
carbocations in order of increasing stability.

OR
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14.

15.

A compound on Lassaigne’s test gave a blood
red colouration, No other tests were answered.
Which are the elements that mav be present in
the organic compound other than carbon and
hydrogen? Explain the chemistry involved with
the help of chemical equations. (3)

a.  Which of the following reactions of meth-
ane is/are controlled oxidation reactions?

(i) 2CH, + 0,Cu/523K/100atm . 2CH.OH

(i) CH,+0, Mo,0; HCHO +H,0
(i) CH, + 0,— C,, + 2H,0,,
(iv) CH, + 20,—> €O, + 2H,0,, (1)

b. Benzene is treated with a mixture of conc.
HNO, and conc.H,SO,. Predict the
product formed here and explain the
mechanism of the reaction. 4)

a.  Which of the following gases is not a green
house gas?

(i) CO (i) O, (iii) CH,
(iv) H.O vapour (1)

b. On the basis of chemical reactions in-
volved, explain how do chlorofluoro-car-
bons cause thinning of ozone laver in
stratosphere. (2)

14.

15,
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