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1. (A) Discuss factors affecting A_ .. Calculate A . (Any two) 14

COCH, OH 0

OH I

_ ’ O/ “CH,
M 0 @) - 3)
OR

(1)  Explain effect of solvent in UV spectroscopy. 7
(i)  Give brief account of UV spectroscopy. 7
(B) Answer in one or two lines only. (Any four) 4

(1) What is the range of vacuum UV spectra ?
(2) Whatis 6 —— c* transition ?

(3) Define : bathochromic shift.

(4) What is chromophore ?

(5) What is oxochrome ?

(6) What is hyperchromic effect ?

2. (A) Discuss effect of fermi coupling and electronic effects on the position of band in

IR. Explain sampling techniques in IR. 14
OR

(1) Differentiate IR and Raman. 7

(i) Explain uses of IR spectra. 7
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(B) Answer in one or two lines only. (Any four) 4

3. (A)

(B)
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What is the range of far IR spectra ?
Define : Wave number.

Predict fundamental vibrations of methane.
What is stretching vibration ?

What is Rayleigh scattering ?

What is wagging vibration ?

Discuss Shielding and deshielding of proton in NMR. Deduce structure from the

following data (Any two). 14
() MF. : CHO,

UV : No absorption over 220 nm.

IR : 3485(vw), 3005-2855(m), 1745(s), 1245(s), 1043(s) cm™!.

NMR : Singlet 5=1.98, 3H Singlet 6 =3.6, 3H.

2) MW.: 59

UV : No absorption over 220 nm.

IR : 3300-3155(vw), 1660(s), 1385(m) cm™!.

NMR : Singlet 6 =2.6, 3H, Singlet 6 =6.15, 2 H.
3) M.W.: 264% C=36.3,%H=3.1, %Br = 60.6.

UV A, 210nm

IR : No specific information.

NMR : Singlet 6 =4.65, 20 sq, Singlet 6 = 7.3, 20 sq.

OR

(1)  Differentiate coupling constant and chemical shift. 7
(i1)) TMS is used as a reference compound in NMR-Explain. 7
Answer in one or two lines only. (Any three) 3
(1) Define : Flipping.
(2) What information can be obtained from intensities of signal ?
(3) Draw Pascal’s triangle.
(4) Define : Chemical shift.
(5) Predict no. and splitting of signals in 2-bromo butane.
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4.  (A) Write Lambert and Bears law and derive equation. Compare FES and AAS.

(B)

ME-132

OR
(i) Hollow cathode lamp is used in AAS. Give reasons.

(i) Explain ICPES.

Answer in one or two lines only : (Any three)

(1) Whatis grating ?

(2) Define : Atomisation.

(3) Plasma atomizer is superior to flame atomizer. Why ?
(4) Name gases used in hollow cathod lamp.

(5) Defin : Molar absorptivity.
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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 | 3 { B a
|
Q—A—C—C-C ;-(’:-c-c-é—):-o
Base Values
6-raembered ring or acyclic parent 2acac e=Zi5 am
S-membered ring pareat enone =202 nm
Acyclic Diencone =245 nm
Incremeats for :—
Double bond extending conjugation 30 nm
Alkyl group or ring residue . a 10 nm
. B 12 nm
Y or higher 18 nm
Polar groupings :—
—OH a 35; ﬁ 30; § SO nm
—QCOCH, &8, nm
_-OCH' <« 35‘ 6 0 Y l7 8 3] am
—Cl a[581 om
—Br a 2§ P nm
—NOq g 9s nm
Exocyclic Double bond s am
Homocyclic Diene Component 39 am
Solvent correction Variable
~ EtOH ‘
Amex(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. RyCH, 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
6
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Em pirical Rules for Benzoyl Derivative

(o)
Parent chromophore Ar—C<
R
R=alkyl or ring residue 246 nm
R=H 250 nm
R=O0H or O Alkyl 230 nm
Incremeats for each substituent ;—
—alkyl or ring residue ' O,m3pl0nm
—OH, —OCH,—, O Alky! O,m7,p 25 nm

e
—Cl
—Br
—NH;,
—NHCOCH,
~N(CHﬁ)I
Infra-red Datg
|
Alkane —(IZ—-H
-,
[
—C—D
|
Alkene =C—H
: Ne e/
Alkene / C=C Q
Alkyne =CH
Alkyne —Co=C—
Aromatic Ar—H
Arouiatic ring C=C
Monomeric alcohol
phenol —QH

H-bonded alcohol phenol —O—H
Monon;eric carboxylic

acid —0—H
H-bonded mono carbo-

xylic acid —-(‘)-—-H
Amine, Amide —N—H

Amine, Amide =
Alcohol, Ester, Carboxylic
acid —jC—"O—

Aldehyde, Ketone, Carbo-
xylic acid, Ester >c=‘o -

Nitro Compound —NO,
—CO

Anhydride o
—CO

Ether —0—

O 11; m20;p 78 nm

‘0, m 0 (zero); p 10 am

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
3010-3100(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)

1’500- 1570(s)
1300-1370(s)

1850-1800(s)

© 1790-1740(s)
1150-1070(s)
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