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CHE-10 : SPECTROSCOPY

| Time : 2 Hours] | - [Maximum Marks : 50

Note: Answer any five questions. All questions carry equal
marks. Use of log tables and non-programmable
calculator is allowed,

h=6.626x10"34 Js; C=3x108 ms-1
1. (a) Findthe term symbol of 1312p1 excited state
-~ ofhelium. 4
(b) Draw and explain the symmetry eleménts
present in H,O molecule. To which point group
does it belong? . 4
(c) Whatis the necessary condition for a molecule
to show rotationat spectrum? State which of

~ the following are microwave actlve 2
H,, NO, HCi, 002
- 2. (a) Derivethe following relation for rotational wave
' number of a molecule: ‘ 4
- J(J+1)h

U= starting from £ = %Imz
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Explain improper axis of rotation with the help
of a suitable diagram. - 3
The transition from J=0toJ =1 for HCltakes
place at 5 =21.18 cm—1. Calculate the bond
length of TH35Cl if the reduced mass y, of the

molecule is 1.627 x 1027 kg. 3
KMnO, is intensely coloured. Explain. 3
‘'What are the selection rules for: 2

(i) aharmonic oscillator

(i) anhamonic oscillator to show vnbratlonal
spectrum?

Arrange the following compounds in
increasing order of carbonyl frequency:

_ Acetophenone, p-methoxyacetophenone and

p-nitroacetophenone. Also give reasons for
your answer 3

The infrared spectrum of 1-butano| (pure liquid
film) showed a single broad band between
3500—3200 cm~1. On.diluting it with CCly, it
shows an additional band near 3650 cm™"
Why?

Explain the following terms:

() Monochromator

(i) Band pass width

What is the principle of photoelectron
spectroscopy ? 2
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(c) If the fundamental vibrational frequency of a
particular ketone occurs at 1735 cm—1,
- determine the position of Raman lines if it is
irradiated with argon laser of wavelength
514.53nm. = - 3

(d) How can you differentiate between the
following structures using IR and Raman
spectra? State the rule involved. _ 3

A
/\ B A——B
B B |

5. (a) State and explain Franck-Condon principle
‘ with the help of a suitable diagram. 3

(b) Name two detectors ysed in an IR
spectrometer. : o 2

(¢} Although the spectra of [PtBr,]2~ and [PtCI,12-
are very similar. L - M band in the first

. complex s at 36,000 cm™=1 while in the second
- complex it is at 44,000 cm—1. Suggest an
explanation for this behaviour. -2

(d) Explain McLafferty rearrangement with the
help of a suitable example. . 3

6.. (@) How many lines are observed in the ESR
spectrum of deuterium? Explain their origin
using the energy Ievel diagram. 5
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(b) The mass spectrum of phenyl ethanone

(CgH5COCH3) shows peaks at m/z 120, 105

~ and 77. Show how these peaks arise in the

- (@)

(@)

(b)

mass spectrum: ' 3

Calculate the value of nuclear magneton for
proton. Given that e = 1.6x10~1° C, mass of
proton = 1.672x1027 kg. 2

Explain any two of the following terms: 4
(i) . Predissociation

(i) Chenmical shift

(ili) Spin-spin coupling

Assign the structure to a non-acidic organic
compound which has molecular formula
C,HgO and exhibits the following spectral
data: 6

Uv: 7‘-max 254 nmand 202 nm.
IR : 3420, 3064, 1500 and 1455 cm™1.

NMR: (5, CDCl3) : 3.85 (s, 1H),
4.55 (s, 2H) and 7.25 (s, 5H).

Mass : miz 108, 107,79, 77 and 51.

- Aiso relate the spectral data to the structural

features of the compound.

—mme
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