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Add on course¢ Syllabus

Molecular spectroscopy

Unit 1  Introduction 8h

General features of absorption - Beer-Lambert's  law and its limitations,

transmittance, Absorbance, and molar absorptivity. Single and double bear.n
Interaction of clectromagnetic

speetroscopy:

Electronic
y{ molecul

ar spectra. Energy levels of
clectronic spectra. Types of

t of chromophore

spectrophotometers.
radiation with molccules and types
molecular orbitals (o, @ n). Selection rules for
clectronic transitions in molecules offect of conjugation. Concep
and auxochrome.

UNIT-II Infra red spectroscopy 8h
red radiations. Modes of vibrations in diatomic and
bands of various functional

Difterent Regions in Infra
rbonyls, and

polyatomic molecules. Characteristic absorption
groups. Interpretation of spectra-Alkanes, Aromatic, Alcohols, ca

amines with one example to each.
UNIT-III Proton magnetic resonance spectroscopy 8h

ic resonance, equivalent and non-equivalent protons,
hift, NMR splitting of signals - spin-spin coupling,

NMR with suitable examples - ethyl bromide,
toluene and

Principles of nuclear magnet
position of signals. Chemical s
coupling constants. Applications of
ethanol, acetaldehyde, 1,1,2-tribromo  ethane, ethyl acetate,
acetophenone.

UNIT-IV 6h

Instrument demonstration
UV-Visible spectroscopy, IR spectroscopy, Photoluminescence Spectrometer (PL)
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(‘ourse Outcome
Predict which organic compounds should exhibit visible color based upon

extent of conjugation. ,
absorptions in terms of vibrational modes of

Fxplain the origin of infrared

covalent bonds. il

Predict direction of chemical shifts caused by various structural shiclding or
deshiclding cflects.

Explain the principle and instrumentation of - clectronic  $pectroscopys
Infrared spectroscopy, NMR - spectroscopy and analyze the spectra of
different specices.
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Add on Course I xamination

Molecular Spectroscopy
MCO
Answer all the questions
Marks: 10

Fime: 18 minufes

; * elec ic transitions is
Ahsorption of radiation m the UV range attributable to n—1t electronic tre
charactenstic of which of the following types of compounds?
vomatic hvdrocarbons,

@

e Unsaturated carbonyl compounds.

@ Non-conjugated polyencs.

& Conjugated polyenes.

e ¢ number of the stretching vibrations of (1)
and (4) C-H (arene)?

Which is the correct order of increasing wav

C-H (alkane). (2) C-H (alkene), (3) C-H (alkync),

C.om-@=3)<H
Co@<®=@<W
C . 3)<@=@<®

'"H NMR spectroscopy is true?

Com<@=@<0) .
Which of the following statements in the context of

-
D

C ) Arene C-H chemical shift () values are greater than simple alkenes C-H chemical shift
values because of the aromatic ring current.

L b) Arene C-H chemical shift (5) values are smaller than simple alkenes C-H chemical shift
values because of the aromatic ring current.

L ¢) Arene C-H signals are always multiplets.

[C  d) Arene C-H signals are always singlets.

4. Which of the following statements is wrong?

C . uv absorption is attributable to electronic transitions.

L uv spectra provide information about valence electrons.
CoRr absorption is attributable to transitions between rotational energy levels of whole

molecules.
£ g i
) NMR spectrometers use radiofrequency electromagnetic radiation.

Which is the correct order of increasing wave number of the stretching vibrations of (1) C-H

5.
(aﬂfane), (2) O-H (alcohol), (3) C=0 (ketone), and (4) C=C (alkyne)?
L o@<@<@<)
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o <t 'H NMR spectra?
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Plow mai \'?"“‘I" doct n( s‘il’,lmls
(: five 't Cipnals ant 8l ‘ s

o ‘ g sighat
[ [ (1] sipnals ane four ¢ S l

i Vet ' . _|\(‘,’~i,|”'l5

' BT RS (s and fout SIE -
e 1R ipnals . . in a norma

- (] vl\ul h) ) ,nd
: o 1 signdl® nd S " jecule gives a triplet sig
N g | in the [ollowing molc
~ Whieh of hydropens -
NAMR spccll'um'.’
0
CH3-C—CH2CH(OCH3)2
a D C d
) hydrogen @

C 1) hydrogen b
C ) hydrogen¢
mical (downﬁeld) shift in 1ts

) hydrogend
2-en

Which hydrogen of |-chloropent-2-€nc shows the largest che

NMR spectrum?
[C . theHonCl
[C 1, the H on either C2or(C3

[C ) theHonC4
[ 4)theHonC5

Which carbon of (a)-(d) of hex-3-en-2-one shows the largest (most downfiel
shift in the NMR spectrum?

C . cl

C h) C2

o

L2 q)c6

d) chemical

10. Which of the following statements regarding IR spectroscopy is wrong?

C a) Infrared radiation is higher in energy than UV radiation.

[Z })) Infrared spectra record the transmission of IR radiation
E‘j ;») Mol . . . . :
¢ ecular vibrations are due to periodic moti 3 i
. ) : ons of atoms 1 >3,
include bond stretching, torsional changes, and bond angle changez = mand



L 1) Infrared spectra give information about bonding fe

atures and functional groups in
molecules.
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SUMMARY REPORT OF ADD-ON COURSE — MOLECULAR SPECTROSCOPY( 2022-2023)

As per the request of several students we started an Add on course on Molecular spectroscopy
and it was successfully completed in the academic year 2022-2023, 55 students were enrolled for
the course. Classes conducted from 04/07/ 2022 to 08/02/2023 for 30 hours.  Theory and

practical sessions were included in this course.

After the completion of the course, students were assessed by written examination. Those who

secured 60% marks and above in written examinations were honoured by certificates.
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