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HERR Lo QUL :
(i)  TRHLAHAL ottt 2g-ilsl 22l
(i)  AlRAL TR 321 uRell ol=uRel 4l 2l :
(a) LY CHNO
3413, 3236, 3030-2899, 1667, 1634, 1460 cm™!
(b)  14.3% SIS0 BRIl 25 SLFJIS104 U (1. AL.=56)
ARAAL TR Mg A 8. A9 2l
3012-3040 cm™!, 1678 cm™!, 962 cm L.

HERAR oyl AL :
() RAHA iUzl Rigid uHodl.
(i) IR i UHAAL GlE AHMAL
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() R[Ed 2 R 4R 2R
(i) NMRHLTMS Ae6 BAlor s LR 6. AHvEL

HERAR oyl AL :
(i) UHlsREL AUNS (J) 2 RARUGLS 2UAIAREL (8) AL HE 242 $3L.
(i)  s2EA J2ll AR SE5URL Ol G{eRRL 2L :

(a) ALG:101

%C =71.29, %H = 14.85, %N = 13.86
UV : 200 nm Guz vrell

IR :2925-2840 (m) cm™! 1280 (m) cm™!
NMR : sdig2 § = 2.6, 6H. ez § = 1.15, 9H
(b) 21.G..:89
UV : & 204 244 276 nm.
IR : 3030-2945(m)cm ™!, 1555(m) cm™!, 1466(m) cm™!
NMR : A22 1=5.3, Sq = 6.2, $0a2 1 = 8.47, Sq =37.8
(c) y:C,H,0,
UV : 240 nm
IR : 2950 cm ™!, 1740 cm™!, 1520 cm™!,1550 cm™!, 1580 cm™!, 830 cm™!

NMR : 4B6L S = 7.4, 54122 5 = 4.4, Jr@2 § = 1.5 WelAABIR 2: 2 : 3 6.
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(4) AL A

(5) 18 UAY 2500-3000 cm! IR A 8. Aoy oyRUl.
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(6) 215 (el UM 1775-1740 cm! 244 1830-1800 cm ! 21 Gl IR g 2N 6. d
UHE £l ¢
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Answer any three questions out of one to eight questions.

Question No. 9 is compulsory.

[lustrate your answers with neat diagrams wherever necessary.

Figures on R.H.S. indicates marks.

1. Answer in detail :

(1) Discuss factors affecting A

max”

(ii) Calculate A, any two.

o OO,
%

H

2)
)

o
oN

X

Z COOH

2. Answer in detail :

(1)  Write short note : Transitions in UV spectroscopy.

(1)) Write note : Oxochrome and Chromophore
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3. Answer in detail : 14

(1)

Discuss techniques for the preparation of sample in IR.

(i1) Find out structure for the following IR data.

(a)

(b)

M.F.: C;H,NO
3413, 3236, 3030-2899, 1667, 1634, 1460 cm™!

14.3% hydrogen containing unsaturated hydrocarbon compound (M.W.=56)
gave following IR bands. Find out compound.

3012-3040 cm™!, 1678 cm™!, 962 cm L.

4. Answer in detail :

@

Explain principle of the Raman spectroscopy. 7

(i1) Differentiate IR and Raman.

5. Answer in detail : 14

(1)

Discuss shielding and deshielding effect.

(i1)) TMS is used as a reference compound in NMR. Explain.

6. Answer in detail :

(1)

Differentiate coupling constant (J) and chemical shift ()

(i) Find out structure for the any two following spectral data : 7

AM-105

(a)

(b)

(c)

M.W.:101

%C =71.29, %H = 14.85, %N = 13.86

UV : Transparent above 200 nm

IR : 2925-2840 (m) cm™! 1280 (m) cm™!

NMR : Quartet 6 = 2.6, 6H. Triplet 6 = 1.15, 9H

M.W.:89

UV A, . 204 and 276 nm.

IR : 3030-2945(m)cm ™!, 1555(m) cm™!, 1466(m) cm™!
NMR : Septet T = 5.3, Sq = 6.2, Doublet 1 =8.47, Sq =37.8
M.F.: C\,H,,0,

UV : 240 nm

IR : 2950 cm ™!, 1740 cm™!, 1520 cm™!,1550 cm™!, 1580 cm™!, 830 cm™!
NMR : Complex & = 7.4, Quartet & = 4.4, Triplet 5 = 1.5,
Ratio of protonis2:2:3

5 P.T.O.



7. Answer in detail :
(1) Derive Lambert-beer’s law equation.

(i1)) Discuss ICPES.

8.  Answer in detail :
(1) Discuss FES. (Flame Emission Spectroscopy)
(i1)) Hollow cathode is used in AAS. Why ?

9.  Answer the following in one or two sentences : (Any eight)
(1) n-m* transition possible with the atoms having
(2) What is red shift ?
(3) How many increment for 3-alkyl substitution on enones ?

(4) Define: 2 ,..

(5) A compound gave IR at 2500-3000 cm~!. Compound is

(6) A Functional group gives two IR band at 1775-1740 cm~! and 1830-1800 cm™!.
Which is it ?

(7) What is Rayleigh scattering ?

(8) Define : Stoke’s radiation.

(9) Give value of gyromagnetic ratio for proton in NMR.
(10) What is Enantiotopic proton ?

(11) What kind of information obtained from coupling ?
(12) Predict splitting of signal in propane.

(13) Define : Molar absorptivity.

(14) What is modulation source ?

(15) Plasma atomizer is superior to flame atomizer. Why ?

(16) How Liquid samples are introduced in to the ICP spectrometer ?
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Em pirical Rules for Benzoyl Derivative

Parent chromophore

o

/S
A=
R

R==alkyl or ring residue

R=H

R=0H or O Alkyl

Increments for cach substituent : —
—alkyl or ring residue
—OH, —OCH;—, O Alkyl

O
—Cl
—Br
—NH,

—NHCOCH,

"N(Cﬂﬁ)i
Infra-red Data

Alkane

Alkene
Alkene

Alkyne
Alkyne
Aromatic
Arouaatic ring

Monomeric alcobol

phenol

246 nm
250 nm
230 nm

O,m3pl0nm
O,m7;,p25nm
O 11; m20;p 78 nm

‘0, m 0 (zero); p 10 am

|
_(I:_.H
—C—

[
—C—D

|
=C—H
N /
/C= Q
=CH
—CoC—

Ar—H
C=C

—OH

H-bonded alcohol phenol —O—H

Monomeric carboxylic

acid

H-bonded mono carbo-

xylic acid

Amine, Amide

Amine, Amide

Nitrile

Alcohol, Ester, Carboxylic'

acid

Aldehyde, Ketone, Carbo-
' xylic acid, Ester

Nitro Compound

Anhydride

Ether

—N 0.
~CO

>o
—CO0
—0—

O,m2 plSom
O, m 13; p58 nm
O, m 20; p 45 om

p73nm
O, m 20; p 85 nm

2350-2960(s)
600-1500(w)

~2200(s)

3010-3095(m) 675-995(s) cm~*
1620-1680 (v)

3230-3300(s)
2100-2260(v) N
3010-31€0(m) 690-900(s)

1500 -1600(V)

3590-3650(v)
3200-3600(v)

3500-3650(m)
2500-300(v, b)
3300-3500(m)

1180-1360(s) -
2210-2280(s)

1050-1300(s)

1690-1760(s)

1500- 1570(s)
1300-1370(s)

1850-1800(s)

© 1790-1740(s)
1150-1070(s)

P.T.O.
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Empirical Riles for Dienes

Homoannular

Hetcroannular

(cisoid) {transoid)
Parent _ A=253 nm A=2{4 nm
Increments for doublc boud cxtendiag
conjugation 30 30
alky! subst. or ring residue 5
Exocyclic double bond 5
Polar groupings :—
. —OCOCH, 0 v
—OR 6 6
—Cl, —Br 5 5
—NR, 60 60
Empirical Rules for Enones
B r I 3 { B a
|
Q—A—C—C-C 5—(’:—0—0—&—&-0
Base Values
6-raembered ring or acyclic parent sacac e=Zi5 om
S-membered ring pareat enone =202 nm
Acyclic Diencne =245 nm
Incremeants for :—
Double bond exteading conjugation 30 nm
Alkyl group or ring residue . a 10 am
. B 12 nm
Y or higher 18 nm
Polar groupings :—
—OH a 35; ﬁ 30; § SO nm
—OCOCH, &«,B8, nm
_-OCH' @ 35; 6 0 Y l7 8 31 om
—Cl al581 am
—Br a 2§ P nm
—NOg g9s nm
Exocyclic Double bond L] am
Homocyclic Diene Component 39 am
Solvent correction Variable
~ EtOH ‘
Amax(eale). =Total
N.M.R. Chemical Shifts
Type of Proton Chemical Shift Type of Proton  Chemical Shift
- ppm(®) ~ ppm (3)
Primary RCH4 0% Alcohols HC-OH 34—4
Sec. R,CH: 13 Ethers HC—OR 33—¢
Tert.. R,CH s Esters RCOO—CH 37—41
Vinylic C=C—H 46—59  Esters HC—COOR 222
Acetylenic C=C—H 23 Acids HC—COOH 3—2'6
Aromatic Ar—H 6—8'5  Carbenyl  HC—C=O 2—2'7
Benzylic Ar—C—H 22—3 Aldehydic ~RCHO 9—10
Allylic C=C—CHs 17 Hydroxylic R—OH 1—5°5
Chloride ~ HC—~Cl  3—4  Phenolic  Ar—OH —12
Bromides HC—Br 25—4 Enolic C=C—O0OH 15—17
Iodides HC—I  2—4  Carboxylic R—COOH 10'5—12
Amino R—NH, 1—5
8



