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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

December, 2023

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
Time : 3 Hours Maximum Marks : 75

Instructions :

(i) 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.

(it)  Student 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.

P.T.O.
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CHE-01
BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2023

Chemistry
CHE-01 : ATOMS AND MOLECULES

Time : 1 Hour Maximum Marks : 25

Note : (1) Answer all the five questions.

(it) Use the following data wherever

required :

h =6.626 x10734Js, N, = 6.022 x 10%

1. Answer any two parts from the following :
2x1=2
(a) State Heisenberg’s uncertainty principle.
(b) Define electron affinity.

(c) What 1s the value of azimuthal quantum

number [ for the 3d orbital ?

P.T.O.
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2. Answer any two parts from the following :
2x2=4
(a) Whatis y* ? Explain the significance of y2.
(b) Draw the molecular orbitals obtained by
linear combination of py, — p, atomic

orbitals.

(c) Write the expression for the vibrational
energy of a diatomic molecule. What do the

terms appearing in it represent ?
3. Answer any two parts from the following :
2x3=6

(a) Predict the shape of CIF3 molecule using
VSEPR theory.

(b) Write the molecular orbital configuration

for the following :
H3,H,, Hed

Also calculate their bond order.
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Draw a labelled diagram of allowed
vibrational energy levels and transitions
for a harmonic oscillator. Give the selection

rule for it.

4. Answer any two parts from the following :

2x4=8

(a) State the postulates of Bohr’s theory.

(b) For the following molecules, give the shape

(©

and the type of hybridisation involved :

() SFe

@) IFs

Draw all the optical isomers of 2, 3-

dichloropentane and classify them as

enantiomers and diastereomers.

P.T.O.
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5. Answer any one part of the following :  5x1=5

(a)

(b)

The rotational spectrum of 'H'YF shows
first line corresponding toJ =0 toJ' =1 at
41.11 cm-l  Calculate its rotational
constant, moment of 1inertia and bond

length.

(1) Define the terms isobars and isotones.

Give one example of each.

(1) List the three characteristics of fission

reactions of 232U.
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CHE-02

BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2023

Chemistry
CHE-02 : INORGANIC CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : Answer any five questions from the

following.

1. (a) Define the term periodicity. What is the
reason of periodicity in the properties of
elements ? Explain using electronegativity
as the property. 5

(b) Explain any two of the following : 5

(i) The second ionisation energy of
sodium is higher than that of

magnesium.

P.T.O.
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(1)) The lattice energies and hydration
energies of alkaline earth metal salts

differ from those of alkali metal salts.

(111) The oxygen molecule is paramagnetic

1n nature.

Predict the shape of [SiFe]2- ion using the

concept of hybridisation. 5

Describe the structure and the nature of

bonding in diborane molecule. 5

What are transition elements ? Why do
these form coloured ions ? Explain with the

help of an example. 5

Explain the structure of XeOs and XeOs on
the basis of VSEPR theory. 5

What are lanthanides and why is their
separation difficult ? Name three important
methods for the separation of the

lanthanides. 5



(b)

(a)
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(b)
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Explain hydrate isomerism and optical
isomerism 1In coordination compounds

giving one example of each type. 5
Define hydrogen bonding and describe its
types with the help of examples. 5
How does ammonia act as a Lewis base ?
Explain giving the equation(s) involved. 5
Explain the following : 5

(1) Differentiate between magnetic
separation and froth floatation process

for beneficiation of ores.
(1) COg2is a gas while SiOz is a solid.

Give the preparation and chemical
properties of peroxomonosulphuric acid
(HaSOs5)  or  peroxodisulphuric  acid

(H2S205). 5

P.T.O.
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7. Write short notes on any two of the following :
5x2=10
(a) Diagonal relationship
(b) Catenation

(¢) Interhalogen compounds
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