Seat No. :

N33-120

December-2014
T.Y.B.Sc., (Annual Pattern)

Paper - VI : Chemistry
Structural Chemistry

Time : 3 Hours] [Max. Marks : 70

JAA (1) YA Yool UsHldl Grr duidl.
(2) %32 gld Al uHMAzaAll suslaxl saladl.

(3) &5 sl el ey usHlL el sulda .

SECTION - I
1. (@) -2 saldd Aqta-l e duil 12
(1) 2L 2492411 [Bg A3 Ml
(i)  2R-Pt(Cl),(NH,),
(i) AlA-Pt(Cl),(NH,),
(iii) NO,
(2) 238 SAAHL S, v glRL Beuat udl e35 AL Baulal diral. duidfl g
ARl ?
DL
12 caldd Adld-l gl @il
(1) <2l 24902410 eltrel dan Al Bk eiRl.
i C
(i) C,
(i) C,
(2) NH,; -l 28 (Cv) Hie (g ade slél otal. ulid 520 5 d ayeu
1Y, [HYHg Wt 52 .
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A2 salde Aauerl walel g5l dvil 2
(i)  AHdA AR dral drvald s

(i) ov ¥ od Al da 922 Yoy sUl dslad 9 ?

Al ealda vala-L A quil 12

(1) d? olaRel Hie s6dR &l gl Aendl. dHl 2uadl dHH asd ed

N

AU dlral. dHe Wl Aedl 514 2Usal.
(2) [Ti(H,0) " He ddszils szl auel.
DL
12 caldd Aald-l gl @il
(1) () G, (i) ZH 21 (i) 3F Asil He 2A3Pud ddsaia-dl wdval, a4
LSl sv{ld AHABd dall s AHABA 2RI
(2) WsA3Msa 2Ll Axendl.
12 salde Aua-l waler g5l dvil ¢ 2
(D) e svlly udedlldl Hax qul.

(2)  UA-2HR VAR Ved g ?

2 caldd Add-l Falel d@uil 12
(1) RuAlbLs analfey @52 Ax2Al.
(2) IR i A W2l AR dSlad Al
DL
12 salda Al waer quil
(1) 2udAAL AslelAl HieiR qelye Al

(2)  AB, U512+ 248024l Ml TR - AHA gL Al

A2 salde Aenl walel g5l dvil ¢ 2
(i) SlwR AR vied g ?
(i) vlld el wsd qaeid isladll dval sl

2



SECTION - II
4. () 9" d ol UsA-AL walol duil 5
(1) IR usgisiUl4L &8l dal AH- siela-l 2l s
2) [Borfue [@eua Y2 Al quil.
(3) s siellHs AxlYAd 2yA C,HO0; ©. o IR asluei 2 wuwsl [Bvzl
21U 9. 1830

1760, 1120, cm!. 2l oiizel -5l s2L.

5 )
(1) o d ol Usi-AL alol dvil 5
(1) A-dl yorls2eL AHAAl.
(2) NMR aglueui syeRux dotello-l Gualal sidl.
(3) kAl NMR Hledl udl siazel doal.
ARLHLR =58 gm
NMR : Singlet = 9.6 ppm
(5) en aeluedl Rigid Axendl. 2
MY
yHondl
ol Uls, HldsyaR 2uan Uls
(3)  &sHi avil - 2
(1) CO, ML yoeyd su-il Ava e,

(2)  AHLA Ulel-d GelswL il

5. () siSupl o srvdl, M, ool Yot i Al 2udl ol 12
(1) QIR =73 WH/MHIA

UV.=A_ ., 219 nm

IR : 3413, 3236, 3030, 2945, 1667, 1460, cm~!
NMR : adlwe 5=1.1 ppm 3H

b salE2 §=225ppm 2H

c Rde d=6.5ppm 2H
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(2) QMR = 120 AWH/MHIA
UV.=A_,, 268 nm

. -1
IR : 3067 -2907,,, 1608, 1473  cm
NMR :  a [Rde §=6.79 10.4 sq
b [Rede §=2.26 31.0 sq

(3)  AYMIR =89 AH/MHlA
U.V.=A_, 204 nm >+ 276 nm

. -1
IR :3030 - 2924, 1555, 1456, cm
NMR : 3642 1=847ppm  6H
A2 T=>5.3 ppm IH

(4)  AYMIR =130 AH/AME
U.V. = 210 nm (u=ell)
IR :2960 — 2851

1342, 1075 cm™!

(m)’ (m)
NMR :  [R0de §=1.05ppm 18H
(61)  5HL walel 2l
(1) Sadd ol=fl4ui NMR [oAa-{l vt aual.

(2) M VieldAdAl UslR qull.
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Instructions : (1) Write answers as per the instruction given.
(2) Represent labelled diagram where necessary.

(3) Right side figures indicates marks of the questions.

SECTION -1
I.  (A) Answer the following questions : 12
(1) Find out the point groups for the following molecules :
(i)  trans-Pt(Cl),(NH;),
(i)  cis-Pt(Cl),(NH;),
(iii) NO,
(2) Carryout all the symmetry operation generated by S, axis in staggered
ethane. What can you prove from it ?
OR
Answer the following questions :
(1) Draw the structures and all the symmetry operations for the following point
groups : (i) C,(i1) C (ii1) C,
(2) Prepare the group multiplication table for the NH; molecule (C,v). Prove

that it obeys all the four laws of the group.
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Answer the following questions in short : 2

(1) Define equivalent symmetry elements.

(i1)) What is the basic difference between 6v and 6d symmetry planes ?

Answer the following questions : 12

(1) Explain the pigeon hole diagram for d* configuration. Deduce all the
possible term symbols arising from it. Arrange them in increasing order of
their energy.

(2)  Explain the electronic spectra of [Ti(H,0).]**.

OR
Answer the following questions.

(1) Calculate number of wunpaired electrons, spin multiplicity, orbital
degeneracy and total degeneracy corresponding to the following terms :

(i) 'G (ii) *H and (iii) °F
(2) Explain spectrochemical series.
Answer the following questions in short. 2
(1) State ‘Laporte orbital selection rule’.

(2) What is Jahn-Teller effect ?

Answer the following questions : 12
(1) Explain chemical isomer shift.
(2) Give the differences between IR and Raman spectra.
OR
Answer the following questions.
(1) Explain the Mossbauer spectra of iron complexes.

(2) Explain IR and Raman spectra of AB, type of molecules.
Answer the following questions in short. 2

(i) What is Doppler effect ?

(i1)) How many fundamental modes of vibrations are possible in a linear
molecule ?



4. (A

(B)
©)
(D)
5. (A
N33-120

SECTION - 11
Answer any two of the following :
(1) Explain stretching and bending vibration in IR spectroscopy.
(2) Write note on “Fingerprint region”.

(3) Compound having M.F. C,H,O; gives following IR peaks :

-1
1830, 1760, 1120 cm

(s),
Deduce the structure of the compound.
Answer any two of the following :
(1) Explain spin-spin coupling.
(2) In NMR spectroscopy why deuterium is used for labelling ?
(3) Deduce the structure on basis of the following NMR data :
M.W. =58 gm
NMR : Singlet = 9.6 ppm
Explain the principle of Mass spectra.
OR
Explain : Base peak
Molecular ion peak
Answer in short :

(I)  Write the number of vibration of CO, molecules.

(2) Give the example of equivalent proton.

Solve any two problems giving name, structural formula and explanation :

(1) M.W.=73 gm/mole
UV.=A,,, 219 nm.

) -1
IR : 3413, 3236, 3030, 2945 . 1667, 1460, cm
NMR : a Triplet d=1.1 ppm 3H
b Quartet 6=225ppm 2H
¢ Singlet d=6.5 ppm 2H
7

12
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3)

“4)

M.W. =120 gm/mole
UV.=A_,, 268 nm

) -1
IR :3067 -2907,,,, 1608, 1473 cm
NMR : a Singlet 0=6.79
b Singlet 0=2.26

M.W. =89 gm/mole
UV.=A,,, 204 nm & 276 nm

. -1
IR :3030-2924 ), 1555, 1456, cm
NMR : Doublet T =8.47 ppm
Septet T=15.3 ppm

M.W. =130 gm/mole
U.V.= 210 nm (Transparent)

IR :2960 - 2851, 1342, ,, 1075 cm™!

(m)> (m)>
NMR : Singlet 0 =1.05 ppm

Answer in short :

10.4 sq
31.0sq

6H
IH

18H

(1) Give the number of NMR signals in ethyl benzene.

2)

Give types of bending vibration.
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' Alkene, bendmg (cxs)

Alkgne, bendmg (trans)

'_;Alkyne, Stretchmg
L ;:Aromatxc, stretching

 ; A.romatw, bendmg (mono)
: .‘-"j{.‘:.Aromatxc ‘bending (o,m,p)
L ";;Aldehyde, (w0 baids)

. as - 'Alkzme

,1"',‘.‘;;‘Alkme cis 1650 1660
;f‘&fxrans 1670-1680

Aromatlc

1;Alcohols Phcnols Acids, Ethers

»

a\tFrequencles (cm n -

2850-2950

" 1340-1480
' 3040-3100

700-780

. 900-980
13200-3300

3000-3100
700, 750

750, 780, 830

d

2700-2740
2830-2900

600-1500
1620-1680

.. 2100-2260
- 1500-1600
1050-1200

Aldehydc Ketone; Acid, Ester -

Amxde( CONH ,)

B ’Anhydnde (two bands)

' :;Alcohols Phenols Monomenc
" Acids, Monomenc
' nydrogen bondcd
" Nitrile

Halide

~ Amide, Amine
- Amide, Amine-

Nitro (two bands)

{

1690-1760

1650-1680

1740-1790
1800-1850
3500-3600
2500-3000
3200-3500
2240-2280

500-800
1220-1340
3200-3500
1300-1370
1500-1580

P.T.O.



N.M R. CHIMICAL SHIfTS (ppm)

s
FHCC oS
Hc——c S S 4560
CHG . T : 2030
CHA T 6084
“wear 2230
CHiCt-c | 1517
;.,‘:‘;ﬁfci‘cz I 3.0-4.0
5 'H C-Br e o 25440
©HCH T 2.044.0
' "-’jH-C OoR - 3340
“H-C-OH 34-40
“HCcCc=0 B 2.0-2.7 -
H-C-COOH 2630
_HCCOO - 2.0-2.2
coo CH o 3740
' H-Cc=0 (Aldchyde) A 9410
' -COOH (Acids) - 1054120
ff-OH (Alcohol) o 4060
_ OH (Phenol) 4.0-120
__"NH,(Amme) ' 1 1.0-50
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