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

June, 2021

CHEMISTRY
CHE-10 : SPECTROSCOPY

Time : 2 hours Maximum Marks : 50

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

Constants, & = 6:626 x 10734 Js,
c=3x108ms!
1. (a) In the hydrogen atom spectrum, how many

lines will appear for the following
transitions ?

N2 2
(i) Syjg t0 “Py

2 2
(ii) %Sy to “Py)y

Will the number of lines change in presence
of magnetic field ? Explain your answer. 4
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(b)

(c)

2. (a)

(b)

(c)

(b)

(c)

CHE-10

Identify the symmetry elements present in
the molecule of CHCl; and hence identify its
point group. Can it be optically active ?

Which of the following would absorb at
higher wavelength and why ?

O O

Il or [l

YN V

Show that for a diatomic rigid rotator, the
kinetic energy E, is given by E,, = %I w2,

From the rotational spectra of 14NO and
15NO, it was found that g = 1-:0361 where
B and B’ are rotational constants for *NO
and 15NO, respectively. Calculate the atomic
mass of 1°N if the atomic masses of 1N and

O are 14-004 and 15-9994, respectively.
Draw and explain the esr spectrum of
‘CH,OH radical.

Define Zero Point Energy.

What do you understand by first and second

overtones ?

Draw and explain the various modes of

vibration of HZO molecule.

2



(d) HCl molecule shows an absorption at
2886 cm™1. Determine the force constant and
maximum displacement for V=0 and 1.

Given : = 1-627 x 10727 kg. 3

4. (a) State Mutual Exclusion Principle. 2

(b) The IR and Raman spectral data of Nitrous
Oxide (N,O) is given below :

V/cem™ L IR Raman
589 Strong, PQR band —
1285 V. Strong, PR band | V. Strong
2224 V. Strong, PR band Strong

Deduce the structure of N,O. 3

(¢) List and briefly explain different ionisation
methods used in mass spectrometry. 5

5. (a) What is Magnetic Anisotropy ? Explain with
the help of a suitable example. 3

(b) The absorbance of a 1 x 10~% M solution of a
compound A taken in a cuvette of path
length = 1 ecm at 500 nm was found to
be 0-26. Another sample of the same
compound in the same cuvette exhibited an
absorbance of 0-32. What is the molar
extinction coefficient of A and the
concentration of the second sample ? 3
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(c)

(b)

(c)

7. (a)

(b)

CHE-10

Discuss the effect of solvent polarity on
7 — n* and n — 7* transitions in electronic

spectra. Draw a suitable diagram.

Discuss the crystal field splitting of
d-orbitals of a metal ion in complexes having
tetrahedral, octahedral, tetragonal and
square planar geometries. Draw appropriate

diagram.

Draw a block diagram of a Raman
spectrometer and describe in brief the role of
each component.

Explain the method of sampling of a liquid
in IR spectroscopy.

Draw and explain the high resolution NMR

spectrum of ethanal.

A specimen of ZnO shows a strong esr line at
the frequency 9-45 GHz. Calculate the

g value of the line.

Given that f=9-274 x 10724 JT-1,
B,=01569T.



(c)

CHE-10

Given the following spectral data, deduce the

molecular structure of the compound having
the molecular formula, CqH,O,.

Mass spectrum :
m/z =150 (M%), 108 (base peak),
91 and 43

IR spectrum : 1740, 1220, 1600 — 1400,
749 and 697 cm™!

NMR spectrum (6, CDCly) :

1-96 (s, 3H), 5-0 (s, 2H) and 7-22 (s, 5H)

Also correlate the above spectral signals
with the structural units present in the
compound.



.19.3.-10

fomm wmaew (sf.ua )
LEICRENER |
A, 2021

SCICERCEIE]
1.09.3.-10 : TS HhT
oY : 2 g2 STTIHTT 37 : 50
Fie: [Hgl aia Io1 & I G0 | G4 Jo & 7 G

Fdes k= 6-626 x 10734 Js,

c=38x108ms!

1. (%) T3EeH Y] Waen §, fmfofaa dshavn o
fore fepat Y@l wefia gt 2

(i) 2Sl/2 -g 2P1/2

(ii) 2Sl/2 ﬁ 2P3/2

F1 ahT &F I FEfd § @il i T
gfafdd grft 2 379 I Al s I | 4
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(@) CHCl; & 39 H 3ufeyd @HfHld dqwal ol

RT3 TR 36 g |g Fd I |
FAT IG A YU FUTh B Fehal B 2 4
() fF=fafgs @ @ Sar (e aiedE W
STIINYOT HM ST 41 2 2
0 o)
T
YN \\/C\

2. (%) eufsu f& foret gg fiuwme ooie & for,

~

Mfast S, B, TrefaRed sases grr € S skl
3 3
1
E, = =Iw?
k™ 9

(@) NO 3R °NO o o Wegai ¥ 91 g7

g - 10361, 9i& B 3 B’ @ 14NO 3t
15NO o ol fors 8 1 3afg N s o &

U] GEH SHUNT: 14-004 3R 15-9994 7, al

15N &1 TeHTY] geaT uitehford shiferg | 3
() H& -CH,OH % T 3.TH.3TR. (esr) TagH
AR HIfTT 3R IFh! e HifS | 4
3. (%) YA g oAt sl ftwmen ST | 2
(@) 9 v R fgefia etfatst @ @ ausd
g9 2
() H,0 9 i fafird o= faensti 1 meifid
ST 3 37h1 =t HIf | 3
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(") HCl 319 2886 cm™! W IVl YEfid shal
2 | 9 fFIams 3T vV = 0 @ 1 % fou rfereman
foreemm ma Sifre |
T ®: u=1627x102"kg.
4. (F) TER Auas faga fafau |

(@) "mEgE HAlaEEe (N,0) % [y Fatdh 3T TH

v/em™t RN RLE]
589 &, PQR S _
1285 afd yeat, PR | <1fd ye@
2224 3fd 9ed, PR &€ yad
N,O ! HT=H1 31d HIfT |

() oMW Weaenfufd # gy fafte s faftm
i g IR 7R 37! Tierd e Hif |

5. (%) gechra fawmefepar w8t g 2 3faa g
I TgEET | ST HINT |
(@) A A 1 x 1074 M fIer== 1 500 nm
T TSI 0-26 8 916 36 1 cm 9Y TGTg
el R H TR WAT T | I e § 39
ik % gEl wiigel 1 STERIWUTS 0-32 T
T | A AR e e et gt wftes
=1 Higal @1 gl ?
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() Wﬁﬁ?mﬁ 7 — 7% 3 n — 7% GhHIN
W o S gadaT & ywrE i ==t S |
EiCGRCERIRCCIE 4

6. (%) forelt u1g WA & d-FeH H TTHARE
TTHAH, TTSHIVIT R Tl FHdet samfHfd
el gl H, Thted &3 faured &t ==l
shifsre | 3fea fam oft ST | 5

(@) THT TFHET 1 T ANE a913¢ TR 3h
Y% Teh o & (Yfeer) w1 dfea aul
HIT | 3

(1) Hah Waetiehl § fhet ga o gfaeam &t fafy
&1 = K | 2

7. (%) A &% 3= fa¥ed TH.UH.IR. WEH HI
3MRga FIfST 3t 3Tt =men i | 3

(@) ZnO 1 T Wiiey 9-45 GHz 3TN T e
3.TH. AR, (esr) @I Fl'c\"ﬁﬁﬁ <h{dl % | EH%@T bl
g T giehferd i | 2
fean T 2 f6 B=9-274 x 10724 JT-1,
B,=0-1569 T
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(M) 3 GI CoH,,0, i Alfies FEer Tzt
Atre Fffga &, H anfvas w= I
i |

FH T
m/z =150 (M*), 108 (4R f3rEr),
91 3R 43

37TTH TIFZH - 1740, 1220, 1600 — 1400,
749 3R 697 cm™?
7. TH. 3R 9724 (5, CDCly) :
1-96 (s, 3H), 50 (s, 2H) 3T 7-22 (s, 5H)
IR fou @t ghal w1 Aife § 3ufem
GTEHTCHeh ST o A9 Hgaared ot i |
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