No. of Printed Pages : 8 CHE-10

o BACHELOR OF SCIENCE (B.SC.)
8 Term-End Examination
8 December, 2012
CHEMISTRY
CHE-10 : SPECTROSCOPY
Time : 2 hours Maximum Marks : 50

Note : Attempt any five questions. All questions carry equal
marks. Use of log tables and non-programmable
calculators may be allowed.

N, =6.022x10%
h=6.626x10"34 s
c=2.998x108 m/s~1

1. (a) (i) Whatare the selection rules for atomic 2
spectral transitions of multi-electron
systems ?

(i) Derive the term symbols for the 3
excited state of sodium.

() (i) Distinguish between oy, o, and oy 3
using suitable examples.

(i) Find the symmetry elements and the 2
point group of BCl; molecule.
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Briefly explain intersystem crossing and
phosphorescence.

Calculate zero point energy of HCl in joules.
(Given that 3 =2990 cm™1)

Which of the following molecules give a
rotational spectrum ?

(i) CO, (ii) N,O

(i) SO, (iv) Acetylene

For which of the following molecules IR

active modes are Raman inactive ?

i) H,O i) CO,

(iii) XeF, (iv) SiF,

(i) In the IR spectrum of CO, molecule,
one of the bands is not observed.
Explain why ? Assign the mode of

vibration associated with the bands
appearing at 2349 and 667 cm 1.

(ii) The zero point energy of a vibrator is
0.1856 eV. Find 3 of the vibrator.
(1eV=1.6x10"19])

Explain the following :
(i) Isotope effect in IR spectra
(i) Population of rotational energy levels

(iii) Franck - Condon principle



(b) Draw the block diagram of an NMR 3
spectrometer.

() Explain why n—m* transition is weak while 4
—m* transition is stronger in carbonyl
( >C=0) compounds ?

5. (a) Explain why Hg(Il) iodide is brick-red in 2
colour ?

(b) Write a short note on phosphorescence. 3

(c) Give a scheme to illustrate the formation of 5
resonance stabilised cations for molecular
ions of alkenes and alkylbenzenes in their
mass spectra.

6. (a) Find the ESR frequency of a radical 3
with g.=2, B,=9.274x10~24 JT~1 and
B,=1 Tesla.

(b) The H atoms in alkenes appear downfield 4
while these appear upfield in alkynes. Give
an adequate explanation.

(c)  What is the ratio of intensity of ESR lines by 3
hyperfine splitting in

) CH, and () Cp,?
(IforDis 1)
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7. (a)

(b)
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Arrive at the structure of a compound which
exhibits the following spectral data :

(i)  There is an m/z 108 peak in the mass
spectrum.

(i) The compound is not acidic.

(iii) The UV spectrum shows A at 202

max
and 254 nm.

(iv) IR bands at 3420, 3064, 1500,
1455 cm 1.

(v)  NMRin CDCl; shows signals at § 7.25
(s, 5H), 3.85 (s,1H) and 4.55 (s, 2H).

Match the following items of coloumns
A and B :

Coloumn A Coloumn B
(i) Raman spectrum CO,
(i) Microwave spectrum Polarisability

(iif) Mutual exclusion rule Dipole moment



"wu=d.-10

faqm™ e (&t Ta )

qATa urem
foawa, 2012
WA fagm
Waag.-10 : Wit
qag ;2 yue SFHTT 37F : 50

e : [l arer 7o & S T Gt g & ik qHIT &1 T
AR 3R ST Ferpoiedl & FAT Ht 3ygala & S
gl &1

N, =6.022x10%3
h=6.626x10"34 Js
c=2.998x108 m/s
1. () (i) a@éﬁﬁm%mmw 2
% fere ot frgw o €2
(i) Wfeaw =t ufea sroeen & fow we- 3
Tteh FIq It |
(b) () [ SRR oy, 0, FRoy H IR 3
AT
(i) BCl, % fou wwfufq o= ik fog g 2
I HIT

CHE-10 5 ' P.T.O.



(b)

4. (a)
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FTAU-TenTa oA o7 TEEITa 1 Wi e
HifST |

HCl % ferg - foig S, @ A H, wienferd
Hitsl fear § 3 =2990 em—1 |

freafafaa § 4 $H-Q o] gaa-wn & |

ool Wagd g 3 82

G CO, (i) N,0

(i) SO, (iv) TEifee

st fF frafafeas § @ fo st & fag

TR wiwd faud Taa wfwa 7& &t ?

i H,0 (i) CO,

(ili) XeF, (iv) SiF,

@) CO,¥ v WaH H & Jg yef¥d
& BT 1 THH FR FARY | WegH
wefdfa 2349 3R 667 cm~1 W 3ufeerd
¥ & da Fufie faureti #i s@Rw)

(i) Tt wuf &t = fag &1 0.1856 eV
%1 @ 9 & fag p 9@ SifEe)
(1eV=1.6x10"197])

frefafaa #t =amen FWT

() ST WagH § gueenfie g9
(i) T e W H A

(i) SRIR-hied fagia



(b) TA.TH.IR. WIFRAAH F TS NG TR 3
(c) =&l &ifae & wEifa af § n—o 4
HhUU gHA BT § Sk —r* HHAY Yael

BT

5. (a) wETEm ®IST R Hg(ll) oRens sfem o 5
TH FI BT e ?
(b) TFEIE WagaaTdt | Giira feuo fafaa 3
(c) TSI iR TAHTA b A~ A SR 5
TTFA YA & S SR |

6. (a) UHTHTH & (AU THIR sTgfaq@ siforg 3
foraes foTq g, =2, B, =9.274 X 10~ 24 JT~ 1 iR
B,=1¢qal B

(b) TAUH.IR. WA § Vs & Ha@m 771 4
kg &% 1 AR WS B ¥ STafen QerawrgAl
H 9 I=9 ga 87 W yeiid 89 ¥ @t
3fad s Fifs

(c) Tfafaa & fau sifogen fames grroom 3
3OH.AR. WA Y@rei ®t ded ST ST
R ?

@) ¢n, 3N () CD,
(D% faui=1%))
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7. (a)

(b)
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frefafaa e Aiws! I Afitew HT G
fruffa =i

()
(i)
(i)

m/z 108 T Tah IR
Aifirer st 7 R

T WA T 254 nm 3R 202 nm
™A

max
37 WA W 3420, 3064, 1500 3R
1455 cm~1 W &1

TA.TH.SR. (CDCly) ; 8 7.25 (T, 5H),
3.85 (T, 1H), 4.55 (T, 2H).

frefafea & w&t Sie 9T

HIAH A Hi B
() T SWeEH co,
(i) HE T WA yarvira

(iii)

WER ues fagia  fgya s



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

