CHE-10

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

December, 2007

CHE-10 : SPECTROSCOPY

Time : 2 hours Maximum Marks : 50

Note : Attempt any five questions. All questions carry
‘ equal marks.

- 6:023 x 1023
h = 6:626 x 10°% Js
B, = 927 x 1024 JT!
(a) () What is the Zeeman effect ? lllustrate this with
a suitable example.

o

(i) How many spectral’lines' are ‘expected from
the 2§, /2 level to the 2 P4 /2 level- under a :
magneﬁc field ? Hlustrate this with the help of

(S,

a diagram.
() Draw the block diagram of a microwave spectrometer. 3

() Give the two sources employed in IR spectroscopy
‘ and their chemical composition. 2
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2 (a)

(b)

(©)

3. (@
b)
| 4. (a)
(b)
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Derive the energy level expression for a diatomic
rigid rotator, and depict the energy level diagram for
J=0tod =5.

What are the conditions required for a molecule to
show the rotational spectrum ?

Give the point group and symmetry elements of the
NH3 molecule.

Draw the e.s.r. spectrum of the benzene radical anion
(C¢Hg ). Give the intensities of the spectral lines, and

find the B, value at which the central resonance line
occurs.
(Given : v = 9-55 x 1072 Hz and g = 2-0033)

Draw, and éxp]ain, the nmr spectra of ethanol in the
absence and presence of chemical exchange.

Calculate the vibrational degrees of freedom for CO,

“and SO, molecules.

Arrange the following molecules in increasing order of
their carbonyl stretching frequencies :

0 I I
R-C-R, R-C-SR, R-C-OR

Also give reasons for your answer.



() The saturated aldehydes show two absorption bands
at 150 nm and 300 nm in their UV spectra, while
propenal shows the bands at 202 nm and 336 nm.

Account for this observation. -3

5. (a) ; If v and v are the frequencies of the incident and the
scattered radiations, utilise the Law of Conservatioh
of Energy, and explain how the frequency of the
scattered radiation shall change with respect to the

incident radiation for the following cases :
@ E,=E,
i) E, <E,
(i) E, > E,
lllustrate this with the help of an appropriate diagram. 6

(b) A compound, having the moleculér formula C 4H8_O,

_ showed peaks at m/z 72, 57 and 43 in its mass

.« spectrum. It showed bands at 2941 72857,\1716

and 1460 _cm—1 in its IR spectrum. Its NMR spectrum
 exhibited peaks at 8 1-0 (riplet, 3H),

2:47 (quartet, 2H) and 2:20 (singlet, 3H). Deduce

the structure of the compound on the basis of the

- above spectral data, and explain your answer. 4
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6. Attempt any four of the following :

(@)

(b)

(©

(d

" (e)

(b)

(©
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Explain the McLafferty rearrangement, with the help
of an example.

Derive the term symbol for the configuration (”3 ).

Calculate the CFSE for the Ni2* ion in a high spin
octahedral field. '

Draw the modes of vibration of HF; .

What is magnetic anisotropy ? Illustrate this with the
help of an example.

- Describe the ]Sossible modes of vibration of butan-2-ol..

Briefly explain the e.s.r. spectrum of *CH,OH.

The KMnO, and K,CrO, are, respectively, pink and
yellow in colour. Give an explanation for this. Also
explain why K,CrO, has a shorter wavelength of
absorption. : )

10

3



d.w=3.-10

ﬁﬁﬁm(ﬁ@‘ﬁ)

muﬁm
o=, 2007
. a3, - 10 . Wit
br. et aiw v & 3w A | @l ¥
3F G |

-
N, = 6:023 x 107
h = 6626 x 104 Js
| B, = 927 x 1024 4T}
1. (®) 0 émwawaﬁr%?@mm»
FUURSLEI NS
(i) Wﬂ%ﬂﬁzsl/zwﬁzps/zw%
Wﬁmﬁ@wﬁ%@qw@ﬁ ? fa
# weEa § T | | 5

(@)}w—wmﬁmmaﬁ@aﬁ@| 3

(1) s QahE ¥ oww @ A sk
TR @ueT ¥ aR § waRg | 2

~ CHE-10 l 5 P.T.O.



2.

(%) e gE T i % R Se-wR

S g RNT R J =0 J =590 FeA-TR
1 IRNG TRT |

(@) fost o] & fow guiv Wegn <ol & fow =
3METF IS § 2

- (M) NH, wﬂl%mﬁgwaﬁ(maﬁ

EGIE

(%) a7 ®=E gem (CH ) ¥ fT sueem.
Wy sfEd FRT | Degd el % deand

wﬁrﬁaw%@%ms C2l: C

qﬁmﬁaaﬁﬁm| -
(R TRty = 955 x 1070 Hz 3R g = 20033)
(@) Tt fafe @ suRefr ok eruRefy #

T T & TH.OH.SR. Ragdl B SEy a9
ma%waﬁﬁm’t

) ‘cozﬁrsozawgaﬁ%mwﬁm T &
Fifedl & wfwfad @

(@)ﬁwﬁmmﬁﬁwﬁawaﬂqm%
Ted §U A H i T

|| || I?
R-C-R, R-C-SR, R-C-OR

AT IR H FROT o AT |

CHE-10 ' 6



(1) 9« eeEEs o WA @9d § 150 nm
3 300 nm W sl d5 wER F@ E
SEfE AT 202 nm 3R 336 nm T IFTET
T Wi s 2 1 3 Yewl w smen
HRT | ‘ | 3

5. (%) 3f€ v 3R v HAIE aufad 3 el fafeor s
smgfaar &, a ei-TRewT faw & WA aRd
g ey fe feeffeq oRfafel # sl

- fafRor 9 emeR emfae fafeor @t geen
mmvﬁaﬁﬂéﬁ
0 E,-E,

i E,<E,
(i) E,>E,
| T 3G o S e § e | 6

(W) C,HO e® ¥ I T A & T me

WM. 72, 57 3R 43 W FANH Wagd H Had
Tyl A9 ? 1 T IEnh  Weed  #
2941 - 2857, 1716 3 1460 cm™ W % Wi
A9 § 1 IEF TAHIR @RH A 5 10
(F, 3H), 2-47 (I, 2H) 3R 2.20 (THH, 3H)

R R @ AN ¥ | SR Wagd siEel F
IR W 39 Aifis & = fuifa i
3R 1YY SW e FRY | 4

CHE-10 7 , P.T.O.



6. frfafea & ¥ 5 am & W If - 10
() mmﬁm%ﬂmﬁmaﬁ
T FifSE |

(@)m)mmamaﬁmaw-maaagaﬁr |
FifST | -

(M) mwwmﬁaéaﬁm%m%m
G UF.TES. & 0H Rafd ST |

() HE; ¥ R S A Pt smRa S |

(3) o R s A9 § 2 s @
T 9 gUFET | '

7. (m)qﬁ#zm%mﬂwwaﬁﬁmﬁm
- quiq FIWT | 5
(@) "CH,0H ¥ 3.TH.IM. @maﬁﬂﬁmw ‘

ST | 2 -
(T) KMnO, 3R K,Cro, HA¥: Tt 3Rk it &1 %
B 2 | THE E0 WAk | 36 ae & o
e FNT f§ Ko, ¥ fAu sEwiwer &
T WA W w B d 1 3

CHE-10 8 4,000



