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— Term-End Examination
= December, 2010
< CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

B.S.c. EXAMINATION

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

(i)  Students registered for both CHE-1 & CHE-2
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.

(i) Students who have registered for CHE-1 or
CHE-2 should answer the relevant question paper
after entering their enrolment number, course code
and course title on the answer book.

Note : Answer all the five questions.
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CHE-01 : ATOMS AND MOLECULES

1.  Answer any two parts 1x2=2

(a)

The ionic radii for Na* and Cl~ ions are 95
pm and 181 pm, respectively. Predict the
crystal geometry for NaCl.

(b) Give the mathematical expression for the
Einstein’s theory of Photoelectric effect.

(c) What is a chiral carbon ?

2.  Answer any two parts. 2x2=4

(a) State the essential condition for a molecule
to exihibit rotational spectrum. Name any
two compounds which are micro wave
active.

(b) The atomic number of Mn is 25. Calculate

(©)

3.  Answer any two parts.

(a)

CHE-01

the magnetic moment for Mn3*ion in high
spin state.

The second electron affinity of oxygen is
positive. Give reason.

3x2=6
Write the resonance structures for oxygen

molecule according to the valence bond
theory. Do these account for the
paramagnetic nature of oxygen molecule.
Write the molecular orbital configuration of
N, "according to Molecular Orbital Theory.
Calculate its bond order and also predict its
magnetic properties.



(c)

Write down the Born - Haber cycle for the
formation of MgClcrystals.

4, Answer any two parts.

The first line in the rotational speétrum of
HCI is observed at 2118 m ™!

Answer the following questions.

(a)

00719

(b)
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(i)

(i)

()

(i)

Which energy levels are involved in
the given transition ?

Calculate the rotational constant for
HCl, and

Calculate the bond length of the
molecule if the reduced
mass = 1.627 x 10~ % kg, and moment
of inertia = 2.646 x10~4 kg m?.
Write the names of any two radio
tracers and give one application for
each one of them.

Match the following functional
groups with their characteristic group

frequencies in the IR spectrum
o
I 3400 cm ™1
-C=C- 2900 cm™!
-O-H 2100 cm ™!
I
-C-H 1700 cm ™1
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(i)

Give the physical significance of ¢and
2 in the wave mechanical model for
an atom. ,

The radius of first orbit of hydrogen
atom is 53 pm. What would be the
radius of the second orbit in hydrogen
atom ?

5.  Answer any one part :

@ @

(i)

(b) @)

(i)
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Write any two limitations of Bohr’s
theory.
Write the Lewis structure of the
following species and predict their
shapes.

(1) clo3 (2) BF,

The vibrational frequencies of C—~C
and C=C are 900 cm~! and
1650 cm ~1, respectively. Compute
the ratio of their force constants.
Complete the following nuclear
reactions.

(1) 135 135

I Xe + ?
537 547

@ 0, , 0
15 T4
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MgCl, ffed & a1 & fau sH-s v =%
fafaw!
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