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CHE-10 : SPECTROSCOPY

Note :

Do any five questions.

programmable calculators is allowed.

h=6.626x10"3% Js
c=2.998%x108 ms~!

1. (a)
(b)
(©)
2. (@
(b)
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Explain hyperfine Interaction in the ESR
spectra of organic radical giving a suitable
example.

What is chemical shift ? What causes
chemical shift in NMR spectroscopy.
Which of the following compounds will
show n — w* and/or m — 7* transitions ?
(i)  Chlorohexane

(ii) Acetone

(i) Ethylene

(iv) Nitrobenzene

Give one example each of an IR - inactive
and Raman active molecule.

The rotational Raman spectrum of H, gas
is found to consist of a series of stokes and
anti stoke lines the first of which appears at
3459cm ™1 relative to the source of
excitation. Calculate the bond distance of
H,.

1 P.T.O.
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(©)

(d)

3. (a)
(b)
()
4. (a)
(b)
(c)
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Which fundamental modes of vibration
would you expect to observe in the infrared
absorption spectrum of H,O ?

The ESR spectrum of H atom studied in an
ESR spectrometer operating at 9.3 GHz
shows two lines at 3770 G and 3044 G.
Calculate hyperfine splitting constant (HSC)
for H atom.

The rotational spectrum for HCl shows a
series of times separated by 20.6 cm~ 1. Find
the moment of inertia and the internuclear
distance.

Explain the low resolution and high
resolutions PMR spectra of pure ethyl
alcohol. Discuss the spectra of ethyl alcohol
in presence of D,O.

By drawing appropriate electronic energy
diagram, discuss briefly the phenomenon,
of phosphorescence.

A sample of N, was excited by a

540.8 nm, Ar laser in Raman

spectrophotometer. Given that w, for N, is

2330 cm ! for vibration. Evaluate the
position of the stokes and antistokes bands
in the Raman spectrum.

The mw—w* transition in ethene and
butadiene occurs respectively at 170 and
220 nm. Give non-mathematical
explanation for this observation.

Which of the following systems will show
ESR spectrum ?

(i) H i) H, (iif) Nat
iv) CI~ (v) 'CH,4 (vi) NO,



(b)
(©)
6. (a)
(b)
(©
7. (@
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Write an expression for vibrational energy
of a diatomic molecule taking it as a simple
harmonic oscillator. Sketch the vibrational
energy levels of such a molecule.

What are the selections rules for
rotation-vibration Raman spectra of
diatomic molecules ? Describe rotation -
vibration Raman spectrum obtained for a
diatomic molecule.

Give the block diagram of a microwave
spectrometer.

1 |k
Derive an expression Vosc = 2_ ;‘ using

T
f=ma.
What do the letters S and P and the numbers

3 and 4 signify in 45% and °P, 7

Discuss the fragmentation of
OH

CHj; CH, (I:H CHj and explain the peaks

originating in its mass spectrum.

Explain charge transfer sepctra with
suitable example.

A non-acidic compound having molecular
formula C,HgO showed the following
spectral data :

UV A 254 and 202 nm

IR : 3420, 3064, 1500 and 1455 cm ™ 1.
NMR : 3(CDCl,) 1.85 (s;1H), 4.7 (s,2H)
and 7.25 (s,5H)

Deduce the structure of the compound
using the above spectral data.

3 P.T.O.
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1. (a)

(b)
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3fed 3 od gU fRe wnEife qaw &
3UE.AR. WA § Afaqen st &1
ST HITT |

T Gt 1 Bl & 2 U, TH. TR, Tagfieh!
o yamfre gia foea SR gt 8 2
frafafga § @ F19-7 A9ifie n - 7 3 3
T — 7 GHFAY Yefdig i ?
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(i) UHeR
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(iv) eI
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(b) H, W % ol 7o Wegn § W sk yfa 3
IASH & Hd & Ged H §U9 1@ 3459cm !
W YT B g1 H, F AEY o gRwied
T |

() H,O % 37erad Jauwy Wagd | &7 & 3
- ot faemd sufeer gt € 2

(d) 9.3 GHz 911 3.TH. TR, WA W H @H] 2
F TUEAR. WA T 3770 G 3N 3044 G W
@l @ Ad § 1 H W % srfagen
ferqre feei® (Hyperfine Splitting Constant)
gfirfaa wifwl

3. (a) HCI ¥ &&ga | 20.6 cm~ 1 &l gt At 4
@Sl H G W gl 7| SIS g iR
HIETHHTT O T HIfSC |

(b) TIAA & fog fe= faves sk s favgg st 4
TH. QAR TagH i =416 ST D,0 H
I9fefq o off TUHle & TA.UH.3TR. Ty &
RIS

(c) 3fuq sawifi= s ov@ & g @ 2
T afterer st ==t Hifae |

4. (a) A WEmATH 14N, Ufoew #5408 nm, 5
& AT weR g forfom foman w1 N, & fag
F7 % fIU w, F 9F 2330 cm~1 ¥4 T
Tagn # Wi iR yia-wiew et w1 feafy
I Hiferg |
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(b) 39 IR HeERT & fau wom* HAW
Y : 170 3 220nm T Y & € | 9 Je&70
&1 o fordt TfordT =5 & =areT Sifsa |

) Frefafed # @ FR-7 frem oa.or S
gefifa 0 2
() H () H, (i) Na*
(iv) Cl- (v) 'CH, ‘(vi) NO,

5. (a) Tl fg-oRemos o1v) & yoamel Sfers A §T
HYeR Sl &1 v A@Ul 39 THFR &
319 % feTQ Frafeh Hetl-wX ot STRAET i |

(b) Torelt fg-oRTO 379] & HTIF-HUM THT WagH
% forg axw fram &= ga § 2 Tt fg-omoe
3TU] & ST - SO T THagH hi ST SR |

(c) H&H-GTT SIFRHATY! Hl WS-ANG T |

6. (a) m;r:maﬁmqum:—;—w\/%aﬁ
ST HfT

(d) *Sy P F seivpam 3 sia wm
frefa #@ § 2
OH

(©) CH3CH2(IZHCH3%1%rqfa-@‘gqqﬁa—af

HITTY IR TqQ 56+ FoquH Saed | wia e’
1 ST HITT |
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7. (a)

(b)
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ST TR TFZH 1 3Fd e 24 g
AT HIT |

TF Ak w7 g4 CHO, 7 R S
Freg 98 2, frafafaes waedt aiwg
AR :

ST ;N 254 3R 202 nm

max

3TAYH 3420, 3064, 1500 3R 1455 e~ 1.

TA.TH. AR, : §(CDCl,) 1.85 (TFF,1H),
4,7 (Tha, 2H) 3R 7.25 (The,5H).
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