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(1) YAAL {0l Ul GrR dvial.

Instructions : Write answers as per the instruction given.

I. (a

KI-108

2) %33 eld Al Azl 2uglaxil salad).
Represent labelled diagram where necessary.

(3) &35 Ul gl ey sl el salda .
Right side of the question, marks indicated for it.

(4)  GRaAdlHL 835 WAl ¥y GuAlel $dl 2 s WL oflq33)
Fd e9tal el

Use all pages of the answer sheet and avoid leaving blank pages
unnecessarily.

([@eu2-1 / Section — I

A2 caulde gl e @9, AMIBd sl saldl, dou AR d@l glRl
[Bgaye 55l s 6

(i) sl (Be(C4Hy),)
(i) SOCL,

Find out the point group of the following molecule with the help of proper
symmetry element and represent it in labelled diagram.

(i)  Ferrocene (Ee(CsHs),)
(i) SOCIL,
21441/OR
220l HIe [Brgaye 55l sal Ad, asllszel Aled x4l

Explain method for assigning point group of the molecule with classification.
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(b)  AAL usAlAL G @vil.
Answer the following questions :
()  H,0 8t Gelerei{l Heedl Ae il [Huxl aual.
Explain laws of group multiplication with example of H,O molecule.
(i) ©,,0,&c,, et ARl Hadl.
Derive matrices for O,y Oy, &ao,,
AYAU/OR
(i) AR 2 [ya ALSHEL UR Al il
Write a note on symmetry and dipole moment.
(i) AlBs dRusR-AlL Gudlel s31 saldl &; Sé =il
Use matrix multiplication for Sé =il
(c) 54l Gur saldl.
Answer in short :

(i)  Oslwg olulRel Y1ddl 218, 12 (Sn 2t Cn a2l deis saldl n Al Y
1HIR)

Give relation between Sn and Cn, with respect to the value of ‘n’ for the
molecule with eclipsed structure.

(i)  AUY AHRL el vl Qul.
Define improper Axis of Rotation.

2. (a) L-Syolsael axandl v 23 dsil sl sradl sl Aendl.
Explain L-S coupling and Rules for determining term symbol.
aal/OR
(a) TicT 21 Co”m Hi2 2 sl dirdl.
Determine term symbol for Ti** & Co*".
(b)  AHAA : [Ni(H,0) % 2 2L almel as ol aslue »ud 6.
Explain : [Ni(H20)6]2+ shows three adsorption bands.

aal/OR
wsSellls suldor anamdl.
Explain Vibronic coupling.
(¢) ~llAAL uslAlL &540 G Ul
Answer in short :
() dselsHlsa sl Al v 2uul.
Define “Spectrochemical Series”.
(i) Wszd M P(sas) M-l ylas e dsu duil.
Give Mullikan term symbol for spectral term P (orbital).
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3. (a)
(b)
(c)
4. (a)

KI-108

slSURL 205 Ul G dvil.

Attempt any one :

() 3Msa dlse, s REA) 217 212 Bd Wielt U2 Y vl
Write a note on “Chemical Shift”, shielded and unshielded protons.

(i) 28 elarel A58l sl Hie M asluel Guyldl Gelewl Aled AHAndl.
Explain the use of Raman spectra to determine the molecular structure with
example.

AW d i -l G Quil.

Answer any one :

() HIPeUR AR A d-l Hulewil ur iy dvil.

Write a note one “Mossbaur” effect and its limitations.

(ii) “%ﬁwg UOAMR 2lse” HHAA 2 d A Sl slduRL o wRel
AHKLAL.

Explain “chemical isomer shift and any two factors affecting it”.

Al2AAL UL E5HL GR 2Hul.

Answer in short :

() srRAFlAHILS wielHdl caaldisar saldl.

State the characteristics of disteriomeric proton.

(i) Mooz aglue Hie qualdi y-a2ol GeMd (RURD) o AU ALl

Give the name of source of y-rays in Mossbauer spectroscopy.
(@eu2L — 1T / Section — II

{12 Usl o A 6L AL walot Ul

Answer any two of the following :

(1) >d1elleou usal v -ia @vil.

Write a note on Finger Print Region.
(2)  wWRsd aviue gzl R sisollondl [t 3l fd wmal ?
G RS v Sada 2HISA
(i) o-uSalEla s p--udallzia
How will you differentiate following by IR spectra ?
(i) Acetamide and Ethylamine
(i) o-Nitrophenol and p-Nitrophenol
3 P.T.O.



(3) s s16l[Hs AAF (AYMIR = 108) d-ll IR asluedi 12 wwugl (Bl »uu
¢

3401 (s, b), 3077 (w), 2899(m), 1499 (w, sh), 1456(W)cm‘1. Q{Z{\U’efvivi 61y 1281
55l 5.

An organic compound (molecular weight = 108) gives following peaks in its
IR spectrum

3401 (s, b), 3077 (w), 2899(m), 1499 (w, sh), 1456(w)cm™'. Deduce the
structure of the compound.

(b) 12 USL 2, d ol AL waALel UL
Answer any two of the following :
(1) A2 244 2128 wiei 22l
Discuss shielded and unshielded protons.
2) Al NMR Hledl uedl eitnzel daal.
2AURRYA © C,H,0,Br
5 1.08 (32 (3H)
2.00 sdlee (2H)
2.3 (2we (1H)
10.2 (Brode (1H)
Deduce the structure on the basis of the following NMR data :
Molecular Formula : C,H,O,Br
o 1.08 Triplet (3H)
2.00 Quintet (2H)
23 Triplet (1H)

10.2 Singlet (1H)
(c)  uMondl : ol [Us, Midsyar uu- Uls

Explain : Base peak, Molecular ion peak.
AHYAU/OR
el agluel Guallbidl 22l.

State applications of mass spectra.
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(d)

KI-108

Al2AAL G gs¥HL 21Ul 2
Answer the following in brief :

(1) oloflAHl Hoeid WAL Su-dl-l vl el
Give the number of fundamental modes of vibrations in Benzene.

(2) 60 MHz NMR ais2iHle24l 2414815 21432 § = 0.9 ppm 9. 21l [se
H, i $2ql.
The NMR spectrometer operates at 60 MHz. Convert the chemical shift
8 =0.9 ppm into H,.

slduRL ol eldl M, eldielld Yot 2 a1yl 2l 2wl 12
Solve any two problems giving name, structural formula and explanation.

(1) 28R =101
C=71.29%, H = 14.85%, N = 13.86%
U.V. : 200 nm Gu uResll
IR : 2950 — 2840, 1280 cm™!
NMR : §2.60 4182 (6.8 sq.)
1.15 (22 (10.3 sq.)
Mol. Wt. = 101
C=71.29%, H =14.85%, N = 13.86%
U.V. : Transparent above 200 nm
IR : 2950 — 2840, 1280 cm™!
NMR : 08 2.60 Quartet (6.8 sq.)
1.15 Triplet (10.3 sq.)
(2) 2Y™HIIR =62
C=38.7%,H=9.67%
U.V. : 200 nm Gu uResll
IR : 3340(b, s), 3025(m), 1285(s) cm™!
NMR : §4.7 Rwde (7.2 5q.)
4.38 [Z0de (15.1 sq.)
Mol. Wt. = 62
C=38.7%,H=9.67%
U.V. : Transparent above 200 nm
IR : 3340(b, s), 3025(m), 1285(s) cm™!
NMR : 04.7 Singlet (7.2 sq.)
4.38 Singlet (15.1 sq.)
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(3) QMR =73
UV. :A,,219n0m
IR : 3413(m), 3030(m), 1667(s), 1634(m), 1460(m) cm™!
NMR : §6.5 [Rde (13 sq.)
2.25 sa1é2 (12.8 sq.)
1.10 [2w@2 (19.7 sq.)

Mol. Wt. =73
UV. :A,,219n0m
IR : 3413(m), 3030(m), 1667(s), 1634(m), 1460(m) cm!

NMR : 36.5 Singlet (13 sq.)
2.25 Quartet (12.8 sq.)
1.10 Triplet (19.7 sq.)
(4) YA : C;H,ON
U.V. : 200 nm Guz wiReall
IR : 3040(w), 2245(m), 1400(s) cm™!
NMR : 15.72 [d2 (5.7 sq.)
6.48 [R1od2 (8.8 sq.)

Molecular Formula : C3H50N

U.V. : Transparent above 200 nm
IR : 3040(w), 2245(m), 1400(s) cm™!
NMR : 15.72 Singlet (5.7 sq.)

6.48 Singlet (8.8 sq.)

(b) 2L G 54 Al
Answer the following in brief :
(1) 2Rles SISl 29l 2Hiesl ol IR clal®ls g [atl 241l
Give atleast two characteristic IR frequencies of Acetic anhydride.

(2) p-3uaAH A SADA G-l du-l NMR [Roda-dl v »uaz 3dl Jld
%l wilorviall ?

How will you differentiate p-Xylem and ethyl benzene on the basis of the
number of their NMR signals ?
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