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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
December, 2012
CHEMISTRY
CHE-01 : ATOMS AND MOLECULES
Time : 1 hour Maximum Marks : 25

B.Sc. EXAMINATION

CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
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.

(ii)  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 anstwer book.

Note :  Answer all the five questions.
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Use the following data whenever required :
Planck’s constant, /i = 6.626 x 10~ 3* Js
Velocity of light, c=2.998 x 105 ms 1

Mass of electron, m=9.109 x 10~ 3kg

(a)

(b)

()

Answer any two parts :

Write a mathematical expression which
may be used to calculate the wave numbers
of the lines in the Balmer series of the
hydrogen spectrum.

Which experiences a greater effective
nuclear charge, a 2p electron in F~ or a 2p
electron in Ne ?

Will the symmetric starching of CO, be
observed in its infrared spectrum ?

2. Answer any two parts :

()

()

CHE-01

Write an equation for the process that
corresponds to the electron affinity of Mg+
ion. Does it have any relation with the
ionization energy of magnesium ?

What is the wavelength in nm associated
with electron travelling with one hundredth
the velocity of light ?

Draw a properly labelled (axes and signs)
diagram of the mnolecular orbital obtained
by the combination of s-orbital with py
orbital along x axis. Is this orbital bonding,
antibonding or non-bonding ?



3. Answer any two parts : 6
(a) Nitrogen-oxygen bond length will be shorter
in NaNO; or NaNO, ? Why ?
(b)  Which transition would require radiation of
lesser energy ?

04170

(i)  Stretching or rotational transition in
IBr
(ii) -m* transition or N =0 Stretching
Vibration in CH;—N=0
(iiiy n—w* or w—w* transition in
CH;—-C=N
(c) Identify the nuclide with which the nuclide

250
08 Cf must be bombarded to yield the

257 '
nuclide Lr alongwith 4 neutrons.

4.  Answer any two parts : 8
(a) (i) Outof SO, NO,*, I;* and I;7,
which is (are) linear ? Use USEPR
theory.
(ii) Sketch a graph for the total molar

polarization versus % for a polar

and also for a non-polar molecule.
(b) The wavelength of the first line of Balmer
series of hydrogen spectrum is 656.3 nm.
Calculate the longest wavelength of
radiation which would be able ionize a
hydrogen atom.
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(©)

Answer the following questions regarding

SF, :

(1)
(i)
(ii)

(iv)

What is the shape of this molecule ?
Is it a polar or non-polar molecule ?
What is the type of hybridization in
this molecule ?

How many normal modes of vibration
are there for this molecule ?

5.  Answer any one part :

(a)

(b)

CHE-01

(i)
(i)
(i)

()

What is the selection rule for
microwave absorption ?

Which will show microwave
absorption, NO or N, ?

Write the expression for rotational
energy (E, ;) and name the various
terms appearing in it.

If the value of rotational constant, B
is 10 cm ™! for a diatomic molecule,
what is the wave number of the
transition from =3 to [=4 level ?
Write the molecular orbital
configuration of superoxide ion, O,".
What is the bond order of oxygen-
oxygen bond in it ?

Give one example of a coordination
compound which shows optical
activity.

The lowest frequency radiation that
can produce a photo electric effect on
molybdenum metal is 1.09 x 1015 s~ 1.
If molybdenum is irradiated with light
of wavelength 120 nm, what is the
maximum possible kinetic energy of
the emitted electrons ?
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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

December, 2012
CHEMISTRY

CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note : (i) Answer all the five questions.

(ii) All the questions carry equal marks.

1.  Answer any ten of the following : 1x10=10

(a) Write the electronic configuration of the
atom whose atomic number is 57.

(b)  Out of K* and CI~, which one is larger in
size ?

(c)  Which one of the following elements has the
highest electronegativity ?
0,5, C Mg

(d) Sodium dissolves in liquid ammonia giving
a blue coloured solution. The blue colour of
the solution is due to

(i) Sodium cations
(i) Amide ions

(ili) Solvated electrons
(

iv)  Ammonium ions

CHE-02 9 P.T.O.



(8)

(h)

(i)
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Between NaBH, and LiAlH,, which one
would you use in the following conversion ?
RCH, - COOEt — R—=CH, - CH,OH
Low density and good resistance to
corrosion of aluminium make it suitable for
(i)  building ships and aircrafts

(i) utensils

(iii) electrical wires

(iv) food packaging

Complete the following sentence :
conversion of nitrogen into its compounds
is known as

Which one of the following is solid at room
temperature ?

i NO (i) NO,

(iii) N,O (iv) P,Oq

Which one of the following has the highest
first ionization energy ?

Al Si,Pand S

The shape of XeOF, molecule is :

(i)  square planar

(i) square pyramidal

(iii) trigonal bipyramidal

(iv) octahedral

Which one of the following is the largest

in size ?
i Cr (i) Mn
(iii) Fe (iv) Os
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()  Which one of CrO; and WOj5 is more
stable ?

(m) Which one of the following is the strongest
oxidising agent ?
i F @ Cl (i) Br (@{v) O

(n) Give formula of the complex bromopenta
amminecobalt (III) chloride.

2.  (a) Fill in the blanks in the following sentences : 1x4=4
(i)  van der Waals radii are always
than the covalent radii of the same
atoms
(i) Covalent radius of an atom is larger
than the radius and

than the anion radius.

(iii) In isoelectronic species, anion radius

is always _______ than the cation
radius.
(b) Answer any three of the following : 2x3=6

(i) List any four industrial uses of
hydrogen.

(i) Thermal stability of alkali metal
carbonates increases down the group,
explain.

(iiy Why do alkali metal hydroxides
become stronger bases on descending
group, explain ? |

(iv) Why do alkaline earth metals form
more complexes as compared to the
alkali metals ?
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(v)  What are the usual coordination
numbers of Be’* and Mg®*? What is
the reason for the difference ?

3. (a) Answer any three of the following : 2x3=6

(i)  Explain briefly why boron trichloride
is a gas and aluminium trichloride is
a dimeric solid ?

(if)  Explain why boric acid behaves as a
weak monobasic acid ?

(i) Diamond and graphite both are
allotropic forms of carbon, still only
graphite is used as a lubricant,
explain.

(iv) PbBry and Pbl,, do not exist, explain.

(v)  Explain why NF, is stable, while NCl,,

NBr; and NI, are unstable ?
(b)  Complete the following chemical equations
(any four) : 1x4=4
(i) 3 BCl3;+3NH,Cl 45K

(11) ZnC12 + NaNH2 liquid NH,
excess

(i) NCly+3H,0 __,
(iv) PCly+3H,0 __,
(V) L+IFy

(vi) SbClL+H,0 __,

CHE-02 12



4. (a) Amongst H,O, H,S, H,5e and H,Te, which

one is/has : 1xd=4

(i)  thermally least stable

(i) the most acidic

(ili) the lowest boiling point

(iv) the highest reducing power
OR

Describe briefly the contact process for the 4
manufacture of sulphuric acid.

(b) Write short notes on any two of the
following : 3x2=6
(i)  Ortho and para hydrogen
(i) Interhalogen compounds

(itf) Fluorides of Xenon

5.  Answer any five of the following : 2x5=10

(@) Why a transition series contains ten
elements ?

(b) The observed magnetic moment of
[Co(H,0)¢]** is higher than the spin only
value, explain.

(c) What are inner-transition elements ?

(d) What is lanthanide contraction and what
are its consequences ?

(e) What type of isomerism will be shown by
[Pt (NHy), BrCl} ? Draw the structure of
the isomers.
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[NiClﬂZ“ has two unpaired electrons,
explain on the basis of Valence Bond theory.

(Atomic number of nickel is 28)

Which metals are produced commercially
by the electrolysis of (a) aqueous solutions
and (b) molten salts ?
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