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@neral instructions to candidates:

* Thereis a'Cool offtime' of 15 minutes in addition to the writing time of 2 hours.
* Usethe 'cool off time' to get familiar with questions and to plan your answers. ~
* Read the questions carefully before answering

* 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.
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Questions 1-6 carry 1 score each. Answer all
questions.

1 d®G 6 AUNOWIBR Ga1IB) BBUIAS 0]

Meod aflmo. g Galda3yERUBAN 0 YOO

)} ™) . '

1. Among H,0, NH,, CO, and CH,, which the 1 H,0,NH,, CO,, CH, aganlauia@8 agd’ oo
molecule has the least bond angle? L Q' B906M oBQAUJ0 )06 GENIOENE

@orilud O8BG)?

2. What are the components of water gas? 2. 20gd8WIOMVIEN88 “RISGEBUW oBO®OOD
o6 ?
3. ForthereactionH, +I, 2HI,, valueof | 3 H, + L= 2HI ) apan comiaiaidomm

Kc is 46.4 at 298 K. What is the value of ool 298K @ K @yes ayelyo 46.4 amend.

~Kp? K, oes aeio ogo?

4. Which of the following contains the highest 4. 000998905 OMIBlEeM UG ag®ileisn’
number of significant figures? MlGTacleea” Tuonlyi®319s agsRo @S]
a)0.2 b) 0.002 @ensso)?
¢)0.20 d) 0.2000 a)0.2 b) 0.002

c)0.20 d) 0.2000



5. Ifaproton and an electron happen to possess
the same de Broglie wavelength, which among
them will have the highest velocity?

6. Which alkali metal ion has the maximum
polarizing power ? {6x1 =6)

Questions 7-17 carry 2 score each. Answer any
9 questions.

7. Consider the following isotherms of a gas:

v

Which gas law is represented by these graphs?
State the law.

8. Calculate the percentage composition of each
element present in carbon dioxide.

9. Real gases do not follow gas laws perfectly under
all conditions. Why?

10. Calculate the mass of NaOH required to make
500 ml of 0.5M aqueous solution. (molecular
mass of NaOH = 40)

11. Explain Water gas shift reaction with the help of
chemical equation.

12. Differentiate between extensive and intensive
properties. Give one example each for these
properties.

13. Alkali metals dissolve in liquid ammonia to give
deep blue solutions. Give reason.
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14.

15.

16.

17.

Questions 18-28 carry 3 score each. Answer any

State the law of multiple proportion and explain
with a suitable example.

What is the amount of HCI required to
completely react with 200g of CaCO, according
to the equation

CaCO,+2 HCl —» CaCl, + CO,+ H,0

Identify the property, responsible for the
spherical shape of liquid drops? Explain the

property.
Density ofa gas was foundto be 5.5 g/L at 2 bar
pressure and at 25°C. Calculate its molar mass.

(R=0.083 L barK'mol?).

(9 x2=18)

8 questions.

18.

19.

20.

a) Calculate the pH of aqueous solution of
0.0l MHCL

b) What are acidic buffer solutions? Give an
example.

Asume that the reaction given below is at
equilibrium

PCL = PCL +CL; AH=124.0kJmol",
Explain, how the following changes influence this
equilibrium.

a) Increasein temperature

b) Increasein pressure

¢) Addition of neon gas at constant volume.

The geometry of NH, and NF, is
pyramidal.
a) Among the dipole moment values
4.9x10* Cmand 0.8 x 107° Cm,
which one corresponds to that of NH,.
b) Explain the reason for the difference in dipole
moment of NH, and NF,.
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CaCO,+2 HCl —» CaCl, + CO, + H,O
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. o0 memo OBl |01, D VMO
ailvosleolee)s.

17. 2 bar adgomleno 25°C‘Qr009§mom1elgo 830)
aom s omle®d qmomo® 5.5g/L amgern.
O®om) 620808 BOMT  &HEM HHO B d.
(R=0.083 L barK™' mol™).

9x2=18)
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w. PCL = PClL +Cl, ; AH=124.0kJmol".
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21.

22.

23.

24.

Born —Haber Cycle is useful to calculate lattice
entl'lalpies of ionic solids. Construct Born —
Haber Cycle for NaCl(S).

Define heat capacity. Derive the relationship
between molar heat capacity at constant volume
(Cv) and molar heat capacity at constant
pressure (Cp) for anideal gas.

(Hint: AU = CvAT, AH=Cp AT)

Balance the redox reaction given below by half
reaction method.

MnO wep SO, ®

(in acidic solution)

2+ + -
- Mn - HSO, 0

(a) Giventhe standard electrode potentials of Ag,

Hg, Mgand Cr.
By = 080V E iy = 0.79V
&Mg%g = 237V E°,, ., =074V

Arrange these metals in their increasing order
of reducing power?

| (b) Arrange the species given below in the

25.
26.

27.

decreasing order of oxidation number of
Nitrogen.

NO,", NO, NH

H,NO; .
Give three important results observed regarding
photoelectric effect.

Sketch the shapes of 3d-orbitals and mention the
number of angular nodes present in them.

Anelement A ishaving atomic number 13.
(a) Writeits electronic configuration, find the
group to which it belongs

write the formula of oxide formed
by A.

(b)

21,

22,

23.

24,

25.

26.

27.

b)
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E°, ., = 0.80V E° .., =079V
Ag/\s o Hg? 8 ?
E Mgz%g = 237V ’ E°cr3%r =-0.74V
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Questions 29-32 carry 4 score each. Answer any
3 questions.

29. Thevalues of K, for two sparingly soluble salts
Ni(OH), and AgCN are 2 x 10 and 6 x 107"
respectively. Calculate their solubilities and
identify the salt which is more soluble.

30. Explain the hybridisation of 'C' atom in the
following molecules in detail
a) CH,-CH,

b) CH,=CH,

31. What is meant by hydrogen bonding? Identify
and describe the types of hydrogen bonding
present in o-nitro phenol and HF.

~

2. Atomic orbitals are precisely distinguished by
quantum numbers.
a) Explain the three types of quantum numbers

used to designate atomic orbitals

b) Identify the following sub shells.
Hn=21=1

({)n=4,1=0 (3x4=12)

Atosnie numbedl

29 MMDTI 32 AUNG 210346330 MIET MG oA
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29. Ni(OH), , AgCN agam? ceiooio &)00n85
erememgles K, meiyo ©w0o oo
2x 107, 6 x 1077 agamlemmemaoen. anal
WOS BRIDOI0 GHOMBABI, o™ aBQ0ijo
SS)OKT3 GRIDMIMWBS LIV af)a» GN@1ay
ol)ds.
30. @29 MANIFBB TVOVIHMEIBZTF BHOA6NUTS
AQOMIOMR ODa0ENIOIWNETVH3 ailvsT
S0l
a) CH,-CH,
b) CH,=CH,
3. 90a0(WRM MINWMo  af)INI & A IO
@RGMOA0SNINEBV? 0-99MEsoanlemogleno
HF aijo «f@ ®00 9900 W&RM enITwas
Hama BB ayNen alloERoe) G,
32, @nepIZls: 30dniNe®es Mz ool
FDIM@) 106N TVOELISSUD DIGLNS 05T
(a) @peQole: 803MIlQe®:ns lalmImIwle:ol
SMAD  2}AD}DO0 HIONMB0  TVOEUIHOBO)]
Ola)j ailuorleclee)o.
(b) 06969905 BIENAN D I06N20 MVOLL s
FBB TUMIOUENHOS OOl
(Hn=2,1=1

(i)n=4,1=0 Gx4=12)




