01497

No. of Printed Pages : 8 CHE-10

BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
December, 2010

CHEMISTRY
CHE-10 : SPECTROSCOPY

Time : 2 hours Maximum Marks : 50

Note : 1. Attempt only five questions. All questions carry
'equal marks.
2. Use of log tables and non - programmable scientific
~ calculators can be allowed.

N, = 6.022x102

h = 6.626x10™3 Js

C = 2.998x108 ms~1
By = 5.050x10~% JT-1
gy = 5585

1. (a) What is Zeeman effect ? Write the 5
expression for magnetic dipole of the atom.

In how many levels will the 25y state split

in presence of a magnetic field ? What will
be difference in the energy of these levels ?
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(b) () What are point groups of molecules ?
- How are they useful ?

(i) State the symmetry elements present
in SO, molecule and identify its point
group.

2. (a) Calculate the value of j for a d electron in
hydrogen atom.

(b)  State the selection rules for hydrogen atom
for showing atomic spectra.

(c)  The rotational constant (B) for NO molecule
is 1.70 em~1. Calculate the N - O bond
length. The atomic masses of N and O are
2.33x1072¢ kg and 2.66x10~26 kg
respectively.

3. (a) Give the expressions for oscillation
frequency and total energy of a harmonic
oscillator. Calculate the energies of first five
levels of the oscillator and draw the energy
level diagram.

(b) (i) Drawablock diagram of a microwave
spectrometer.
(i) Match the items of column A with
those of column B.

Column A - Column B
Visible region Nernst glower
Ultraviolet region ~ Tungsten filament
Infrared region Klystron
Microwave region Hydrogen lamp
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4. (a) For Raman Spectrum, illustrate the 3
relationship between the frequencies of
incident radiation and the scattered
radiation, with a suitable diagram.

(b) State the selection rules for vibrational 2
transitions of rigid diatomic molecules in
infrared region.

(c) Wil ahomonuclear diatomic moleculeshow 1
infrared spectra ? Explain.

(d) In the infrared spectrum 1 - butene showed 4
C=C stretching vibration at 1650 cm ™1,
whereas 1, 3 - butadiene exhits C=C
stretching vibration at 1610 cm ™. Explain.

5. (a) Draw the orbital energy diagram for a 5
carbonyl chromophore. State the three
electronic transitions observed in saturated
aldehydes and ketones. Which of the
transitions is of lowest energy and which
one of the highest ?

OR

Explain the effect of conjugation on the 5
m-m* transition of ethylenic chromophore
with the help of an example.

(b) Explain the splitting of d - orbitals inan 5
octahedral crystal field. Calculate the crystal
field stabilisation energy for Cr?* jon in an
octahedral field. The atomic number of Cr
is 24.
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How many signals will be present in 4
TH-NMR spectrum of ethyl bromide ? Show

the number and nature of signals by
drawing a diagram. Explain, which set of
protons will have a higher chemical shift ?
Discuss the ESR spectrum of a methyl 4
radical with the help of a diagram State the
selection rules.

Calculate the magnetic field strength 2
corresponding to the radio frequency of

100 MHz for the proton magnetic resonance
spectrum.

An organic compound exhibited the 6
following spectral data :- .
IR spectrum : 3400 —3100 cm~(broad),
2920 cm™1, 2850 cm !

NMR spectrum (§) : 2.9 (t, 2H),

3.7 (t, 2H),

2.4 (s, 3H)
Mass spectrum (m/z) : 61(M+), 30
Assign the structure of the compound and
explain the spectral data.
2 - Methylpentane shows peaks at m/z 71, 4
57, 43 and 29 in its mass spectrum. Explain
the origin of these peaks.
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