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Instructions :

@)

(ii)

Rdwr:

@)

(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, 2017
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, h = 6-626 x 10724 Js
Velocity of light, ¢ = 2:988 x 10% ms™
Avogadro’s constant, N = 6-022 x 1023 mol !

log 1:258 = 0-0997

1. Answer any two parts : 2

(a) What is a racemic mixture ?

(b) What is the selection rule for microwave
absorption spectra of diatomic molecules ?

(¢) Explain why the ionic radius of H™ is greater
than that of F~ ion.

2. Answer any fwo parts : 4

(a) How many modes of vibration do you expect
for the following ?

G CO,
Gi) CHCl
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(b) What are the types of energy changes brought
about when a gaseous molecule is exposed to
the following radiations ?

(i) Infrared
(ii) Ultraviolet

(iii) Microwave

(¢) Calculate the mass defect of He nucleus in
atomic mass units given that the masses of
proton and neutron are 1:00728u and

. 1-00867 u, respectively. The measured mass
of He nucleus is 4:00150 u.

3. Answer any fwo parts : 6

(a) Draw the MO energy level diagram of carbon
monoxide. Calculate its bond order.

(b) Calculate the fundamental frequency of
YH 351 if its force constant is 480 Nm™,

(¢) A tiny piece of organic material taken from
sea was found to have 1‘;0/ lf;c ratio of
0-795 times that in a plant living today. The -
halflife peried of '§C is 5720 years.
Estimate the age of the piece.
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4. Answer any fwo parts :

(a) Write Lewis formula and then apply VSEPR
theory to predict the shape of AsF; or SOE—.

(b) The bond length of 'H 8Br molecule is

141 pm. Calculate the wave number in cm™

1

for J = 1 to J = 2 transition.

(c) What is hybridisation ? Explain the type of
hybridisation in phosphorus pentachloride
using suitable diagrams.

5. Answer any one part :

(a) (D
(ii)

b) ®
(ii)

CHE-01

Draw the Born-Haber cycle of NaCl and
explain how lattice energy can be
calculated using it.

A yellow bulb generates 2-80 x 1020

photons with A = 560 nm. Calculate the
total energy generated.

Write the electronic configuration of
0% and Mn?* ions. What is the

predicted magnetic moment of Mn2* jon
in pg units ?

Calculate the de Broglie wavelength
associated with a bullet of mass
2:2 x 1073 kg moving with a velocity of
30 ms™.
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CHE-02

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2017

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note :
(i) Answer all the five questions.

(ii) All questions carry equal marks.

1. Answer any ten parts of the following : 10x1=10
(a) Which of the following has the highest
electron affinity ?
F,Cl Br, 1

(b) Is acetylene (C,H,) an ionic or covalent
hydride ?

(¢) What is the other name for borazine ?
(d) What is water gas ?

(e) Which propei'ty of germanium makes it
useful in infrared windows, prisms and
lenses ?
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(f) What is the structure of the SiO, unit found
in silicates ? ‘

(g In liquid ammonia, state whether NH,NO,
behaves as an acid or a base.

(h) According to VSEPR theory, what is the
shape of C1,0 molecule ?

(i) What is the electronic conﬁgpration of
chromium ?

() Is sulphate ion a monodentate or a bidentate
ligand ?

(k) Which of the following is the strong field
ligand ?
H,0,F7,CN~, SCN~

(1) Name the process by which sulphide ore of
copper is concentrated.

2. Answer any five parts of the following : 5x2=10

(a) What is the electronic configuration of
phosphorus ? From that, explain how we can
infer whether it is a metal or a non-metal.

(b) Explain why in alkali metals, the second
ionisation energies are much higher than the
first.
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(¢) What are the two different forms of
hydrogen and what type of isomerism is
present between them ?

(d) Why does the solubility of the sulphates in
water decrease down the group for alkaline
earth metals ?

(e) Explain why lithium compounds are more
covalent than potassium compounds.

(f) Why does BeH, exist as a polymer ?

® In Group 13 elements, why is the atomic size
of gallium smaller than expected ?

3. Answer any five parts of the following : 5x2=10

(a) Explain with the help of MO theory, why the
bond length of NO* is shorter than that of NO.

(b) Explain the chemistry behind “acid rain”.

(c) What is the expected structure of C1F3 on the
basis of Valence Bond theory ?

(d) Give the reaction of XeF, with water with the
help of a balanced chemical equation.

(e) Why is Fe2*(aq) less stable than Fe3*(aq) ?

(/) Why are the compounds of Cu* and Zn%
white or colourless ?
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€))

(h)

4. (a)

(b)

5. (a)

CHE-02

The atorhic number of Mn is 25. Calculate
the number of unpaired electrons in
[Mn(H,0)1%*.

Do the magnetic moments of the lanthanide
ions agree to their spin only values ? Explain.

Answer any fwo parts of the following:  2x4=8

(i) What is the trend of change in the
electron affinity down the group in
s- and p-block elements ? In which
period is this general trend violated
and why ?

(ii) Give the chemical equations for the
preparation of hydrogen bromide and
hydrogen iodide in the laboratory.

(iii) Draw the structures of H,S,0g and
H,SO;. How can you distinguish
H,S8,0g from HySO, ?

Explain with the help of chemical equations
why XeFg cannot be handled in glass or
quartz apparatus. 2

Write the formulae of any #fwo of the
following : 2x1=2

" (@) Hexaamminecobalt(IIl)chloride

(ii) Octaaqua-p-dihydroxodiiron(III)
(iii) Potassium hexachloroplatinate(IV)
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(b)

CHE-02

Answer any two parts of the following :

@

(ii)

(iii)

How can you infer whether a four
coordinated complex will be a
tetrahedral or square planar ?

How is the m bonding between nitrogen
and oxygen different from the =
bonding between phosphorus and
oxygen ?

Write a short note on Zone Refining or
Roasting. '

12

2x4=8
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