Time :

YUAL:

2. (A) usild Q?{aé QL ? 06— o* Aslld AWl

(B) ARyl zlea i, el

COOCH,
CH = CH,
D

3. (A) uRd qlgi\{a UM A2 53l ¢85 olloidiHl AlzAL & el

(B) URRsdl (IR) ALt 2AURERAL UROLOW A1 BELeRL U[Scl UMl
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(1) [ACUIL-TAL otell UsALAL IR UHIA 6.
2) QeI sIEBL AL UsHLAL ovalel vl
(3)  [AMPLIIAL U A0R-9 53U 8.

Qe —T

-~

(A) o2, SIHISR A SRSIHS 2Rl UL $3L.
(B) -l dllovil eleet a . 218l

(H)
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4. (A) AB, 2"l AB; UsR-AL QLA HI2 R4 AU Aol
(B) IR ¥ H-olt W ] 531

5. (A) TMS UR gsrllel cvil A SUL USRAL 458644 NMR sl 6 ¢
(B) ARl §LAGURALAL AIH, G{eUREL A UMyl A0 2Ll
(1) AR : 107 URH/HEA
UV.=A_.2350m & 291 nm (log e =4 & 3.2)
IR = 3440, 0. 3360, 3020, 2920 — 2870
1270, 810 cm!
NMR = (a) 6=2.2;3H(s)
(b) &=3.29; 2H(s)
(c) &=6.42;2H(d)
(d) &=6.85;2H(d)
(2) 2R = C4HO;
IR : 1800 — 1880 cm™!
NMR : Rid€z § =2.2 ppm (6H)

1623, 1510, 1451

(s (m)’ (s (sy (sy

6. (A) -l yrdlsrulAl Ul 1 2 WRsE gRbIA el
(B) AR ErAGURAAL A, o1IREL A oYL AN 2L
(1) AR : 74 AH/HE
U.V. =220 nm 2 AN 28, A€
IR = 3350, 2960 — 2880, 1390, 1370,
NMR = (a) §=0.89; (J,, = 6.3 Hz); 6H
(b) 8=1.70; (J, = 6.4 Hz); IH_
(¢) 8=331;2H,
(d) 8=433;1H
(2)  2YP¥A=CH;N
U.V. = 242U™8L 220 nm | 4y sl
IR : 3010’— 3950(m), 2255, 1370 cm™!
NMR : Rio€2 8 =1.8;3H )

1040 cm™!

)
(s)

7. (A axoie-oflRRAL F 2l d-l sl 2=
(B)  AASHL L 1ALl (A 2R 24 Bl AL 2=l

8. (A) SleZls ald WR el @il 24 %T = antilog (2 — A) cliRdll.
(B) old Geatoy dtlue (FES) UL 531
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IS §
9. ARl SIEFURL ASAL Z5HL WAL AL : 8
(1) olRlsifis R 3R ledl 8| 1
(2) UV diluzHl uRldl A sl A 2L
(3)  Fglovet ol 2AARIMELA 28] ARILEAOE ciRs 2L HI2 HEE & ¢
4) A, l2AsH vl
(5) SO, 248 iz HOeid Su-l-l v oyl
(6) IR <RiMe-l 515 s GulaL 24l
(7)  WRRSA B2 B A¥HAL TR s34l 61 el 24
(8)  SAUAlA 1 1-dHieAle TR gIRL M $ell K el ALl ¢
(9) CH;-CH- CH, - CH, L "H NMR [Reua-l 2ivau qvuil.

|
Cl

(10) ArvAL AL : sUEbdL A0S

(11) C3H O AL 52l AHe2Ss 55c 2159 NMR [Ri21et A48 ¢
(12) ARUBLS 22ALAZRA AARSRAL G URAUUAL AL AL
(13) HIER AHAUNUAL Y & ?

(14) ICPES 43 Al 2L

(15) AASHL 5L Ald UL S ?

(16) 2241 FUSZIRS AL HETeAL 2ALUAL AL AL
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YL :
1. (A)
(B)
2. (A)
(B)
3. (A)
(B)
NE-126

(1)  All questions in Section — I carry equal marks.
(2) Attempt any Three questions in Section — 1.
(3) Question 9 in Section — II is Compulsory.

PART -1

Discuss Blue shift, chromophore and Hypochromic effect.
Calculate the total A of the following.

I
[::::I:;t:] [:;::T/COH
0 NH,

(M ey

What is transition ? Explain c——> c* transition.
Calculate the total A, of the following.

COOCH,
CH = CH,
D (ID)

Mention IR spectra is better than Raman Spectra.

Explain factors affecting IR frequencies with suitable examples.

4
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4. (A)
(B)
5. (A)
(B)
6. (A)
(B)
7. (A)
(B)
8. (A)
(B)

NE-126

Explain Raman Spectroscopy for AB, and AB, types molecules.
Discuss H-Bonding in IR.

Write short note on TMS. Which type of nucleus are NMR active ?
Calculate following examples with name, structural formula and explanation.
(1) M.W.=107 gm/mol

UV.=A_.2350m & 291 nm (log e =4 & 3.2)

IR = 3440, 3360 3020, 2920 — 2870
1270, 810 cm!
NMR = (a) 0=2.2;3H(s)
(b) ©=13.29; 2H(s)
(c) 0=6.42;2H(d)
(d) 0©=06.85;2H(d)
(2) Molecular Formula = C,H,O,
IR : 1800 — 1880 cm™!
NMR : Singlet 6 = 2.2 ppm (6H)

1623, 1510, 1451

(ms)> (s (m)’ (s (s

Discuss spin-spin coupling and write Pascal triangle.
Calculate following examples with name, structural formula and explanation.

(1) M.W. =74 gm/mol.
U.V. = Absorption not above 220 nm
IR =3350,;), 2960 — 2880,,,,), 1390 ), 1370y,
NMR = (a) 6=0.89;(J,, =6.3 Hz); 6H 4
(b) 06=1.70;(,, = 6.4 Hz), IH,
(c) o6=3.31; 2H(d)
(d) 0o=4.33; IH
(2) Molecular Formula = C,H;N

U.V. = No absorption above 220 nm
IR : 3010 2950, ., 2255\, 1370 em™!

NMR : Singlet d = 1.8; 3H(S)

1040 cm™!

)

State Lambert-Beer law and discuss its limitations.
Discuss various interferences in AAS with suitable examples.

Write a note on photometric errors and derive % T = antilog (2 — A).
Discuss Flame Emission Spectroscopy (FES).

5 P.T.O.



PART-1I

9.  Write short answer of any eight in following :

(1
(2)
3)
4
()
(6)
(7)
(8)
)

What is Bathochromic shift ?
Give names of two solvents used in UV spectra.
Why hydrogen bonding shift the adsorption to shorter wave length ?

Write the unit of kmax.
Mention the number of vibration of SO, molecule.

Give any one use of IR spectra.

Give two methods for preparing solid samples in IR spectra.
How can you distinguish ethanol and 1-octanol by IR spectra ?
Write number of "H NMR signal for CH, - CH- CH, — CH,.

|
Cl

(10) Define : Coupling constant.

(11) Which isomer of C;H,O gives only one NMR signal ?

(12) Give two name of factors affecting Chemical shift.

(13) What is Molar Absorptivity ?

(14) Give full form of ICPES.

(15) Which is the source of AAS ?

(16) Give names of important parts of visible spectroscopy.

NE-126
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Empirical Rules for Dienes

Homoannular Hetcroannular
(cisoid) (transoid)
Parent . . A=253 nm A=214 nm
Increments for double bond extending
conjugation 30 30
alky! subst. or ring residue 5 5
" Bxocyclic double bond - 5 5
Polar groupings :—
. =0COCH, 0 v
—OR 6 6
—Cl, —Br 5 3
—NRy 60 60

Empirical Rules far Enwm

Y R
‘—A-‘-C—C-ﬂ S—é-C-C-é—é-'-O
Base Values : :
6-membered nns or a.cycuc pue.m enone ==2[5 nm
S-membered ring pareat enone .. =202 am
Acyclic Dienone =245 nm
for i~ At
Double bond exlendmg eoujugstmn : 30 nm
. Alkyl group or ring residue a |0 om
) # 8 12am
Y or higher 18 om
. Polar ﬂoupings . o
—QOH " aj3s; ﬂ30 &350 nm
—OCOCH, ¢,B,56
—OCH, . uas pso’rn 8 31 am
=C] . 15812 : om
=Br . e 25 B30 am
~NOg . p9s -
Exocycli¢ Double bond 3 am
Homocyclic Dient Component -® nm
Solvent correction . Variable
e
EtOH °
hu(nh) -Tml
N.M.R. Chemical Shifts
Type of Proton ~  Chemical Shift  Type of Proton  Chemical Shift -
o _ ppm (3) ppm.(3)
Primary RCH4 0 ‘Alechols  HC-OQH 34-4
 Sec. R.CH: 13 Ethers HC—OR 33—y
Tert. R,CH IS Esters RCOO~CH  37—41
Vinylic C=C—H 46—59 Esters HC—COOR.  2—22
Acetylenic C=C—H 2—3  Acids HC—COOH  3—26
Aromatic ~ Ar—H'  6—85 Cabonyl HC—C=0 2-27
Benzylic ‘Ar—C—H 22—3 Aldehydic RCHO 9—10
Allylic C=C—CHs 17  Hydroxylic R—OH 1—5'5
; . o _ iy s
‘Chloride . *HC—Cl - 3-=4~"  Phendlic = Ar—OH 4—12
Bromides.  HC—Br 25—4  _Enolic C=C—OH ' 15—17
 Todides HC—I ' 2—4  Cabomylic R—COOH 10512
Amino! R—N_!j, 1—5

P.T.O.
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Em pirical Rules for Benzoyl Derivative

: ) (o]
Parent chromophore Ar-C< o5

R

" Re=alkyl or ring residue
R=H ¥
R=0H or O Alkyl
Incremeants for each substituent :—
—alkyl or ring residue

—OH, —OCH,—, O Alkyl
o- ;
—-Cl
--Br
~NHs
—NHCOCH,
—NHCH,
-N(CHJ.
Infra-red Data |
Alkane m?——}-ll
e
Alkene -é._ ;
Alkene > c=C < |
Alkyne =CH
Alkyne —ComC— -
Aromatic . Ar—H
Arouatic ring C=C
Monomeric alcohol
. phenol | —~—QH
H-bonded alcohol phenol —O0—H
Monomeric carboxylic
onscid ==0—H
H-bonded mono carbo- :
xylic acid —?—H
Amine, Amide —N—H
. |
Amine, Amide hfulf-‘-
Nitrile —C=N
Alcohol, Ester, Carboxylic ’
o F
acid -—jf—O—
Aldehyde, Ketone, Carbo-
' xylic acid, Ester >C='0 :
Nitro Compound -fNO,
—CO-
Anhydride , >o
) -—CO
Ether —-Q—

246 nm
250 nm
230 nm

O,m3pl0nm
O,m7;,p 25 nm

O 11;m20;p78 am
O, m 0 (zer0); p 10 am

Om2 plSom
O, m 13; p 58 am
O, m 20; p 45 om

p73am
O,m 20;p85nm

2850-2960(s)
1600-1500(w)
o 2200( 5)
3al$-,;oss(m) 675-995(s) cm~*
1620-1680 (v)

32.90-3360(s)
2100-2260(v)
3010-3100(m) 690-900(s)

1500-1600(V)

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

35_00-3550(::)
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)



