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Part - I11
CHEMISTRY
. Maximum : 60 Scores

Time : 2 Hours
Cool off time : 15 Minutes

/,General- Instructions to Candidates : ‘ \
e There is a 'Cool off time' of 15 minutes in addition to the writing time of 2 hrs.
® You are neither allowed to write your answers nor to dlqcu s anything with
others during the 'cool off time'.
Q Use the ‘cool off time' to get familiar with questions and to planb your answers.
® Read vthe questions carefully be_fofe.answering. .
® All questions are cdrﬁpulsory and only internal choice-is allowed.
® When you select a questmn all the sub- questlops must be answeled from the
same question itself.
. @ Calculations, flgures and graphs should be shown in the énswer sheet itself.
9 Malayalam version of the questions is also provided.
® Give equations wherever necés‘sary
" ® Electronic devices except nonprogrammable calculators are not allowed in the
Examination Hall
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"The mole concept helps in handling
a large number of atoms and
molecules in stoichiometric

calculations.

a) Define 1‘m01. ’

" b) What is the number of hydrogen |

atoms in 1 mole of methane
(CH)?

~¢) Calculate the amount of carbon

‘dioxide formed by the complete

combustion of 80 g of methane

-as per the reaction :-

(1)

¢y

‘ CH4(g) + ZOZ(g)——)COZ(g) + 2H20(g)

(Atomic marsses . C = 12.01u,
H=1.008u, O = 16u).
Photoelectric effect. was first

observed by Hertz.

a) The number of electrons ejected

in the photoelectric effect is -

@) |

proportional to ...... s of light

used. (frequeglcy, intensity).

b) Select the correct statement

related to the photoelectric
effect : o

1) Threshold frequency is the

maximum frequency

required to cause

photoelectric emission from

a particular metal.
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1) The kinetic energy of the
photoelectrons is directly

proportional to the

frequency of incident light.
-111)y Work function is the same for

all metals.

The general features of “the

structure of a hydrogen ’atom_'and

hydrogeh like species were
quantitatively‘ »explai‘néd by Niels

Bohr.

a) Write any postulate o_f the
Bohr’s model of the hydrogen
atom. - ‘

b) Calculat‘e the radius of the
second orbit of Li*". o
(Express the answer in vnm).

OR.
The dual behavior of matter was

proposed by the French physicist,

de Broglie.

a) State the dual behayior of
matter. |

}.))‘A moving ‘electron has a
de quglie ‘Waveler:lgt}}v of
7 x 107m. Calcﬁlate its kinetié
energy.

(Planck’s constant = 6.626 X 10~ Js,

Mass of an electron =9.1 % 104 kg).  (2)
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The reactivity of an element is very

much related to its ionization

enthalpy.

a) In general, ionization enthalpy

increases from left to right

across a period. Give the reason.

b) O5serve the following graph in ‘

which the first ionization
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(o

i A molecule of 'thé type ’ABgEz
has three bond pairs arﬂid two
ione p‘airsf of : éieétfohsi PrediCt
the most stable arrangement of
electron péirs in this mble’(:ule.

¢) The bond order value is an

important ,'provperty of :‘v a

moleculé. HOW 1s bond order

1"elated to bond 1eng£h? B

d) Write . the electronic

configuration. of -an oxygen
molecule and justify its

magnetic nature.

6. Real gases béhave ideally only at

certain conditions.
a) What is Boyle .point of a gas?

b) Write the expression for
compressibility factor. What is

its value for an ideal gas?

¢) Density of a gas was found to be
5.5 gLt at 2 bar pressure.

Calculate its molar mass.

(R = 0.083 bar L mol* K-1).
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7.

Most of the naturally occurring

processes are spontaneous.

)

b)

Give the criteria for spontaneity
of a process in terms of free

_eﬁergy change (AQ). v (1)

Exothermic reactions

~ associated with a decrease in

: 5

entropy are spontaneous at

lower temperatures. Justify on

the basis of Gibbs equation. (1)‘

Find the temperatvﬁr‘e above
which the
MgO,, +C,,——> Mg, +CO,,

reaction

becomes spontaneous.

(Given ArHQ =490 kJ mol~ and
A H® =1984J Kmol™). . (2)

Equilibrium is possible only in a

given

closed system at a
temperature.
a) Write the expression for -

b)

K-32

equilibrium constant, K, for the
reaction.

4NHy,) +50y,) ===4NO,, +

&)
6H,0,, W
What happens to the value Qf the

equilibrium constant (K',) when the

above reaction 1s reversed? (1)

‘a) (ad),

c) MgO, + Cm ——— Mg, + co
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9, Wezx acids are partially ionized in
aquenus solutions.

a) T~=ionization constants of some

s are given below :

afleyo .osaéoemc) @@_(mﬂaugoe;:cfb weflw

elowmleld v ClolesfP’=Nololu )|
QW ENGIFEI) 000) NI
a) afle @R WIHRIeS
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Acid Tonization constanfﬁ (K)

aolepilets @OOWOROEMNENVaHM urfl@080
Formic acid (HCOOH) 1.8 x10
zoooles eoaviald (HCOOH)
Hypochlorous acid (HCILO) . 3.0 X 108
£6a08q06&0M @il (HCIO)
Nitrous acid (HNO,) 4.5%x 10+
eomsy momicd (HNO,) .
Hyvdrocyanic acid (HCN) _ 4.9 x 10
60w e epaial (HCN) .

- Arrange the above acids in the
increasing order of their acid
strength. '

b) Calculate the pH of a 0.01 M.

acetic acid solution with the
degree of ionization- 0.045.

OR

© Salts can be classified into different -

categories on the basis of their
solubility.

a) Identify the solubility range of
sparingly soluble salts from the
following :

(Between 0.01 M and 0.1 M, less

than 0.01 M, greater than 0.1 M).

by Calculate vthe'sol'ubility_ (S) of
CaSO, at 298 K if its solubility
product constant (Ksp) at this

temperature is 9 X 107

K-32
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10.

11,

C'dmxpetit‘ive electron transfer .

reactions are utilized in the

- construction of Galvanic cells.

a) Write the redox reaction

- involved when metallic cobalt is

placed in a nickel sulphéte :

solution.

(Note

is expected).

Only the ionic reaction

b) In the reaction
- P, +PbO,, +2H,80,,,
——>2PbSO4’(S) +2 HZO(I) ,
identify the following :
i) Substance oxidized
|ii) Substance réduce_d
i11) Oxidizing ageént

iv) Reducing -agent

About 18% of the total production

of dihydrogen 1s from coal.
a) What is 'coal gasiﬁéation'?

b How is dihydrogen produced by

a 'water-gas shift reaction'?

c) Write any two uses of

dihydrogen.

K-32
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12.

13.

Alkali metals and alkaline earth

- metals belong to the S-block of the

" periodic table.

a) Name the process used for the
industrial preparation of

sodium carbonate.

b) The above mem’:idned‘ method is

" not suitable for the preparation
of potassium carbonate. Give

the reason.

c) Draw the chain structure of

bervllium chloride in solid state.

d) Write the chemical equation
* showing the preparation of

Plaster of Paris from gypsum.

“The group 14 elements have four

electrons in the outermost shell.

a) SiCl, can be easily hydrolyzed

- by water while CCI, cannot be

hydrolyzed.

b) How are fulléren}es prepared? ‘

‘¢) Distinguish between silicones

and silicates.

K-32
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14. The TUPAC names of alkanes are

based on. their chain structure.

a) Give the TUPAC name of

CH,-CH,-CH - CH, - CH - CH, - CH,

¥ o
CH,-CH, CH,

'b) Represent lfMethy1—3— propyl
cyclohexane using bond line

notation.

- ¢) What is the type of
hybridization of C in CH,*? Also
" predict 1ts shape.

-d) Name the type of bond fission

resulting in the formation of .

free radicals.
OR

- O‘rganic compounds have to be

purified before analysis.

a) Which type of liquids can be

purified using distillation under .

reduced pressure? Suggest an

example.

.b) Name the two main fypes of
chromatographic techniques
‘based on the principle of
differential adsorption.

¢) In -the Lassaigne's test for

halogens, they are precipitated

d) In what form is nitrogen

estimated in the Dumas

method? -

- K-32
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16.

17.

b

Many chemical properties of

1

organic compounds can

explained on the basis of electron

displacement effects.

~a) 'What is a resonance effect?

b) Catégorizé the following
functional groups into those

having +R effect and —R effect :

' _NH,, - NO,, - COOH, - OH

Free rotation is possible with
respect to a C—~C bond in the case
of alkanes.

a) The repulsive interaction
between the adjacent bonds in a
conformation is called .........

Draw Newman's projections of
the two conformers of .ethane.
-Which among these is more
stable? Justify.

An alkene on ozonolysis
followed by reduction. of the
ozonide formed with zinc and

water gave a mixture of ethanal -

and methanal.
1) Identify the alkeneb.

11) Illustrate the above
mentioned reaction using the
cheémical equation.

Pollution of water originates
mainly from human activities.

a) What do you mean by the term,

-PCB?

How do chemical pollutants
cause eutrophication?

b)

Mention the adverse effects of
high fluoride concentration in
drinking water.

c)

De,

(1)

D

8y

2)

(D

|

(1)

(D

1)

15.

16.

17.

‘b)

H0Beniemld: . MowBMmeNEaIes 0lee
POV IEMETBG 0 DI & RSO M
alavageavead DN S}HBLOS

@oslrunom@micd alvdedlendo.

a) - ©06MEMMDIY §and:E ag)MIaeIs?

b) ®06¢ 6BISETEENM aneBauemT
(o8 +R mansssiggaiowmyo
-R oanssiggaiowmio 060w
D@ B186))0s. 7

~-NH,, - NO,,-COOH,-OH

C — C-eoruosngiom @mwoomdoss

@O BEHOMBHE® VOODROW BEEMe

VU6 o

a) a0 &memMeacoadles  qualaiqun

eenoeB)e-0d manlenss Olesdareme s

................. agyemny aflgleaomy.

@gﬂaemoo@ ‘mm“‘&er%@amomo\))oe;gg;as

MDD O IORBHMIEHRD UOW L.

. oo1dd o@@?mom“ moleo
BISIDLNSBT? AVOWIREN DS,

¢) eoy co@eslom soomocmoglalmy’

msewm] aEla, adeqoaesmaslom

mﬂse;go ®elaljo Oale@owlay

mﬁgmoﬁq&&mﬂggﬁo@ ag)nmoelle-

@yo eaamoeiewie o) Ao &g

1)  eo@esid @l ).

i) eommMOMOEy  Baleowla)
ayaflafla)

(eiafleiaidemne AlEEIeNE.

0) 8@

el oellflenemo MEUYROWIe HENSIBITNE

2MPHOR (IOl y@TEl@  mlamosm.
a) PCB  ogm
aoyalflaflenymmy?

alBo

b)
BHOEMBOBNEDETBEM ?

c) #slonggomicd

HAM  MONUI® MmBlo ©EMBIMYTN

ERRU RN D D EC) 2

K-32

11

agymleom
(D)

@00V@0almyemBR @6(SOalEEs st

angleeowle

516

(1)

ey

(1

(2)

(D

ke

(1)



