No. of Printed Pages : 19 ' CHE-01/02

01562 B.Sc. Examination

December, 2014
CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY

Instructions :

(i)

(ii)

Students registered for both CHE-01 and CHE-02
courses should answer both the question papers in two
separate answer books entering their enrolment
number, course code and course title clearly on both
the answer books.

Students who have registered for CHE-01 or CHE-02
should answer the relevant question paper after
entering their enrolment number, course code and
course title on the answer book.
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CHE-01

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2014

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

Note : Answer all the five questions.

Use the following data wherever required :
Planck’s constant, A = 6-:626 x 10734 Js
Velocity of light, ¢ = 2-998 x 108 ms™!
Mass of electron, m = 9-109 x 1073} kg

Avogadro constant, N A= 6022 x 1023 mol !

1. Answer any fwo parts : 2

(a) Is it true to say that the dipole moment of
sulphur dioxide is zero ?

(b) Give one example of an optically active
compound.

(c) What is the physical significance of y?
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2. Answer any two parts : : 4
(a) Draw the Born — Haber cycle of NaCl.

(b) Predict the shape of BrF, using VSEPR

theory.

(¢) An organic compound has Aoy = 400 nm.

The absorbance of its solution

(c =132 mg cm™3) was found to be 0-465. If a
test solution of this compound gave an
absorbance of 0-501, calculate its

concentration.

3. Answer any two parts : 6

(a) Calculate the radius of the first Bohr orbit

for hydrogen atom.

(e,=8854x 1072 €2 N1 m?)

(b) Calculate the energy required to excite a
particle in a cubic box of edge length 1 A
from its ground state to its first excited

state.

(¢) How many normal modes of vibration do you

expect for the CO, and SO, molecules ?
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4. Answer any fwo parts :
(a) (1)

(ii)

(b) @)

(i1)

() @)

(i)

Write resonance structures of nitrate
ion.

Explain the type of hybridisation in
sulphur hexafluoride.

What do you wunderstand by the
following :

1. Mass defect
2. Binding energy

Write balanced equation for the nuclear
reactions given below :

1. Neutron emission by gg Br
2. Alpha emission by 1;B

Calculate the de Broglie wavelength
associated with an electron moving

with the velocity of % th the velocity of
the light.

Which will have larger radius Li* ion
or H™ ion ? Give reason.

5. Answer any one part :

(a) Draw the MO energy level diagram of O,

CHE-01

Based on this diagram, predict the bond
orders of O2 and Og_ . Which of them is more

stable and paramagnetic in nature ?
Explain.
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(b) The lowest wave number absorption line in
the rotational spectrum of IHF is at
4111 em™,

Answer the following questions :

(i) What is the value of the rotational

constant (B) for HF ?

(i) Calculate the moment of inertia for HF
molecule.

(iii) Calculate the bond length of HF
molecule.
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CHE-02

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

December, 2014

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note :
(1) Attempt all the five questions.

(it) All questions carry equal marks.

1. Attempt any fen parts of the following : 10x1=10

(i) What is the SI unit of atomic radius ?

(ii) Which of these orbitals does not exist — 2d,
2p ?

(iili) Which of these elements has higher value of
first ionization energy — Be or B ?

(iv) Arrange in order of increasing atomic radius
- H,H H".

(v) Identify the element out of the following
which has highest value of electronegativity :

0O, S, Ca, Mg.
(vi) Write the electronic conﬁguration of the

element having atomic number 24.
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(vii) Which hydrocarbon is liberated when
calcium carbide (CaCz) is hydrolysed ?

(viii) Write the formula of the compound you will
expect boron to form with oxygen.

(ix) What is the hybridisation of Xe in XeF, ?

(x) Which is an oxidizing agent — PbCl 4 O
PbCL, ?

(xi) Which is paramagnetic — NO or NO* ?

(xii) What is the oxidation state of sulphur in
80,7

(xiii) Give an example (name) of a manganese
compound (widely used in the laboratory)
which is a very powerful oxidizing agent.

(xiv) What is the coordination number of cobalt in
[CoCl(NOz) (en)Z] Cl?

(xv) Which is coloured — TiCl3 or TiO2 ?

2. (a) Attempt any fwo parts : 2x2=4

(i)  The first ionization energy of beryllium
is greater than that of lithium, but the
reverse is true for the second ionization
energy. Why ?

(i1) Why is the electron affinity of nitrogen
much lower than that of its
neighbouring elements — oxygen and
carbon ?

(iii) What are the two types of hydrogen
bonding ? Give an example of each

type.
CHE-02 11 P.T.O.



(b) How are hydrides classified ? Give one
example of each type. 3

OR

Give three points of difference between
lithium and other alkali metals.

(¢) Pick the species which matches the
statement and give brief reasons for your

choice (any three) : 3x1=3
Statement Species

(i)  Strongly hydrated - Li*,K*

(ii) Stronger base — LiOH, KOH

(iii) Higher boiling point - H,S, H,0

(iv) Greater thermal - BeCO,,
stability BaCO3

3. (a) Discuss the structure of diborane molecule
and highlight the nature of bonding in it. 4

OR

Borazine is isoelectronic with benzene but
more reactive. Why is it so ? Give its
reactions with H2O and HCI.

(b) Attempt any three parts : 3x2=6
(i) Briefly explain why BCl3 is a monomer
and AlCl3 a dimer.
(i) Why is CCl 4 inert towards hydrolysis
in contrast to SiCl, which hydrolyses
readily ?

CHE-02 12



(iii) Why are ionic azides more stable than
covalent azides ?

(iv) Draw the structures of P 4O6 and

PO

(v) Write one reaction each showing
oxidizing and reducing properties of
HNO, (nitrous acid).

4. Explain briefly any five of the following : 5x2=10

(a)

(b)

(c)
(d)
(e)
69)
(8

CHE-02

The fluoro compound of oxygen is called the
fluoride but analogous chloro and bromo
compounds are called oxides.

Concentrated sulphuric acid is viscous and
chars sucrose.

Fluorine is an excellent oxidizing agent.

CIF3 has a T-shaped structure.

Xenon reacts with only oxygen and fluorine.

Zinc and cadmium are soft metals.

Transition metals form complexes.

Name any two of the following according to

the TUPAC system of nomenclature : 2x1=2
@)  [Pt(py),] [PbF ]

(ii) KICrOF,]

(iii) Ca,[Fe(CN)]
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(b) Write the formulae of any one of the
following : 1

(i) Nitrito pentaamminerhodium (III) ion
(i) Dicarbonatodiamminecobaltate (III) ion
(¢) Name the type of isomerism in the following
pairs (any two) : 2x1=2
@  [Cr(H,0) Cl, and
[Cr(H,0), CL)] C1.2H,0
(ii) [Co(NH3)5 Clj SO, and
[Co(NH,), SO, Cl
(iii) K,[Cr(SCN),] and K,[Cr(NCS),]

(d) Using Valence Bond Theory explain why
[NiCl,]*" is tetrahedral and [Ni(CN),J%"

square planar. Also predict their magnetic

behaviour. 2
OR

The pairing energy, P for Fe®* ion is

29,875 cm ™' and A, is 13,700 cm™' for

[Fe(H,0),]%*. Will the complex be high spin

or low spin and will it be coloured ?

(e) How are the following metals purified ?
Name the process and give the chemical
equation : 2
(1)  Nickel
(i) Zirconium

(D In the extraction of iron from haematite in

the blast furnace identify the reducing agent
and flux. 1
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