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CHE-10

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

03394 December, 2015

Time : 2 hours:

CHEMISTRY
CHE-10 : SPECTROSCOPY

Maximum Marks : 50

Note :

(i) Answer any five questions. All questions carry equal

marks.

(i) Use of log tables and non-programmable scientific
calculators is allowed.

1. (a)

(b)
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Ny = 6-022 x 102

h =6-626 x 10734 Js
c=38x108 ms™!
K=13806x 1028 JK 1

What do you understand by group vibrations
and skeletal vibrations ?

What are the essential requirements for a
diatomic molecule to exhibit
vibration-rotation spectrum ? What

-information can be derived from a

vibration-rotation spectrum ?
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2. (a)

(b)
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The fundamental and first overtone
transitions of 1*N1%0 ‘are centred at
1876:06 cm ™' and 3724-20 cm—l, respectively.
Evaluate :

(i) the equilibrium vibration frequency

(ii) anharmonicity constant

(iii) zero-point energy

A compound having molecular formula
C,HO shows the following spectral data :

Mass (m/z) : 72, 57, 43

IR (cm™Y) : 1716, 2941 — 2857, 1460

UV (nm) : 274

NMR (8) : 1-0 (triplet, 3H), 2:47 (quartet, 2H),
2-20 (singlet, 3H)

Predict the structure of the compound and
assign the peaks to the structural units of
the molecule.

For a molecule AB,, the following

spectroscopic data are available. Predict the
geometry of the molecule :

Wave number IR Raman
cm ™!
519 Active (//) Active
PQR (Polarised)
1151 Active (//) Active
PQR (Polarised)
1361 Active (L) Active
PQR (Depolarised)
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3. (a)

(b)

(c)

(d)

4. (a)

(b)

(c)

5. (a)

(b)
(c)
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State the symmetry elements present in the
water molecule.

What is the effect of decrease in moment of
inertia on the rotational energy levels ?

Why, for the ground state of He atom,
having configuration 1s2, is the triplet state

not possible ?

Sketch the rotational energy levels and the
spacing between spectral lines for a rigid
rotator and a non-rigid rotator.

Explain why TMS, (CH,),Si, is used as one

of the internal references in the
measurement of chemical shifts of protons.

State and explain the Mutual Exclusion
principle. ‘

Describe the expected low resolution and
high  resolution @ PMR  spectra  of
CH3CH,0H. '

What is the function of rotating mirror in
Raman spectrometer ?

Explain the principle of mass spectrometry.

The mass spectrum of chloroethane shows
two peaks at m/z 64 and 66. The peak at
m/z 66 is of one-third intensity as the peak
at m/z 64. Which one is the molecular ion
peak ? Account for the origin of the other
peak.
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(d)

6. (a)

(b)
(c)

(d)

7. (a)

(b)

(e

CH=-10

Although the spectra of [PtBr 4]2— and
[PtCl 4]2_ are very similar, L > M band in
the first complex is at 36,000 cm ! while in
the chloride complex is at 44,000 em L.
Suggest a reasonable explanation for this

difference.

Explain the difference between intersystem
crossing and internal conversion.

What is hyperfine splitting ?

Phosphorescence is intense from solid
samples. Why ?

Acetone shows absorption maximum at
279 nm, in hexane solution, whereas in the
aqueous solution, the absorption maximum
is at 264-5 nm. Explain.

‘What are the factors on which the intensity

of a spectral line depends ?

Electronic transitions are called vertical
transitions. Why ?

Obtain the molecular term symbols for the
following three excited states of hydrogen
molecule :

D  (og19) (o 28)!
i) (og 19 (o 2p)!

(iii) (g 19" (x, 2p)!
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G) g gia yoai & 3w e | it 3o & 3F qHH
g1 |

i) T GRAET aUT FHAHT gt F FAT F &
Al 8 |

Ny = 6022 x 1023
h = 6-626 x 107245
c=3x108ms! _
K=13806x10JK1
1. (%) W{g ®FE ghadl 3R Heeft (gfEn) Frm
| it & a9 w wwgd ¥ 2 2
(@) o fuwmr @y & foae Fwh dwm
TGRid A fl T&T AEvIhald 41 Bt 8§ ?
foret Ui Wegw @ w1 IESh yd
ST gl 8 2 3
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(@) 14N180 & foru gt wshHur 3R W JAfrEah

TEHAU A 1876-06 cm ! I 3724-20 em !
W Hfzg B § | Fe=fafea &1 9@ 3@
Gﬁﬁm : 5
() T (ge) FHe T
(i) oTvEaTtear fers
(i) I-ferg St

2. (%) T ik fraer a0 g9 C,H0 8, Ffeifad
Tzt tfepe Wefia Ha 2
SIHMN (m/z): 72, 57,43
JITE (cm ™)) : 1716, 2941 — 2857, 1460

WS (nm) : 274
T.W.AR. (§): 1-0 (F=6, 3H), 2-47 (Fd%h, 2H),
2-20 (T, 3H)

A 61 g i Hifse ik el =
o § U@ TEATHS Al H EEiUd

Hifa | 6
(@) AB, 39 % fore, Frafafaa et stiftee
B3 & | 379 < sfufa w1 ITEH TR | 4
T G 3aTH T
em™!
519 . afsea ¢ Gl
PQR (gfera)
1151 kA () ald
~ PQR (gfera)
1361 ok (L) ElRa
PQR (arygferd)
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3. (%) 9 & 3] ¥ 3ftya gwimfa o=l o1 Ieoi@

Hifom | 2
(@) IS MY HH BN G YU Al WA T
, T 9T & ? 2
(T1) He Ty <t 7@ raee et arfufemmg 12

?, & foru B sraeen w9 avya & R 2 2
() g% 3N 31ge guihl & g goia st & ok

aght e % f=9 g & o 9 | 4

4. (%) =aen i f& SR wEat gt
o % fe dumwE., (CHy),Si &1 swEm

~ 3Yiaftes Gl % w9 § 941 R S & | 2
(@) W JuasH fagia w1 Seo@ i 3ii
It e Fifdg | 2

(T) CH,CH,OH % fau snifem fmr fawg ok
I AN I fun R, WegEl w1 e

R | | 6
5. (%) U Wagmmdt § goff gdu &1 7@ w@ A
2 2

(@) gomm Sagatufa & faga A s AR | 3

(7T) FARICIT & AU WHH § m/z 64 3R 66 W
q Rrer et 819 § | m/z 64 I Rt i
T ¥ m/z 66 a3 REw & disrar weh-fers
Bl 2 | TH A RN T R S
firet 3 2 g@ R f safy & it s
Hife |- 2
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() =4l [PtBr,)2 3R [PtCl)?" % WA 9gd
TuH & g Yo (shuse) FgA H L > M s
36,000 cm ™! W BT } Ak FeEs P |
44,000 cm~ ! W BT B | 38 W H Gy
HROT TATRY |

6. (%) oiqufie™ wed i iaie qiqwl § el H
AT I |
(@) wrfogem ferares w gl @ ?
() 2ra wivewl & Ty dw g @ | = 2
(a) ¥ faom # UEER w1 swEwivu 3fEss
979 nm W Yeiia g1 8 safes e faem A

gy 3RTS 264-5 nm W YERid gt 3 |
e shifu | '

7. (&) 3 A s & 9 = Sagh e H
dtgran Fvit =t 2 2

(@) s HhAUIl I FHeaTal Hshaol hgl STl
BIH?

@ wmgem o f fafafgs @R sdfwa
staeenal % fore wdient 3 31v] g 9T hIfT -

(i) (og1)" (0, 29)"
(i) (og1s)" (o4 2p)"

(iii) (og 1s)! (g 2p)!
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