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Candidates should attempt any 10 (ten) questions of
GROUP—A with word limit of 250 words and should
attempt any S (five) questions from GROUP—B
with word limit of 300 words.
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GROUP—A

1. Why is 4n+2 cycloaddition reaction thermally allowed? Explain

with Woodward correlation diagram. 15
Q@@ 4n + 2 cycloaddition reaction thermally 206 &2I€1M? Woodward
correlation diagram Q8¢ I8l @ |

. Why is the hierarchy of protein structure essential? 15

@I@@ hierarchy of protein structure 2YIQENS 26T ?

. How can porphyrine ring be synthesized from pyrrole? Give all the

possible products of the following substitution reactions : 15
Pyrrole § porphyrine ring @d@ synthesize @aIdIa AIGL? 86518 9OAAR
gogaigeea 918 A2IM QY 28RS @8 |
(@ / \ _Nucleophilic 5

N~ Substitution =

| (R=X)
H
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(b) / \ Electrophi]ic_} 3
N Substitution -
| (Ac,0)

H

Find the organic compound with molecular formula C,;H,O_N gives
IR at 1695 cm™!, 1573 cm™?, 1358 cm™ and 1281 cm™. Its NMR ('H)
gives 8 = 80 (d, 1049 sq.), 8 = 74 (d, 10'5 sq.), & = 3-0 (g, 10-5 sq.),
d=12(t 157 sq.). 15

Molecular formula 9@ Organic compound Q20 @ | CgHgosN gives
IR at 1695 cm™}, 1573 ecm™}, 1358 cm™! and 1281 cm™'. Its NMR (}H)
gives & = 80 (d, 1049 sq.), 8 = 74 (d, 10'5 sq.), 8 = 3-0 (g, 10'5 sq.),
o=12(t 157 sq.).

. How can the molecular weight of a polymer be determined using

viscometry method? Derive Poiseuille equation. 15
Viscometry method Q21 @@ 9@ polymer molecular 8e@ @& oda
QUL AIRQ? Poiseuille ARG AARIG @ |

. What is the concept behind NMR active and NMR inactive nuclei?

Describe the reason why neutron shows magnetic moments although
it is neutral in charge. 15

NMR active 99° NMR inactive nuclei 9268 @€ Q€ Q8@8? @3 Neutron
charge 68 FQ6AY Q6L 12! FIRE QARIA LRYLR 62¥IRAN, RS Q!
@ |

. How do the isomeric rearrangements affect the Beckmann

Rearrangement reaction? Explain the following reactions using
complete mechanism : 15

Isomeric rearrangements Beckmann Rearrangement reaction @ @ad
JeIde @6a? Q°g4 6Q19R LI @R 56719909 IS @ |

I\Ide
O,N — N:
3 £ T Beckmann _ 3
OH Rearrangement” °
Br
(Isomer-I)
Me
OH
O 7
2 \@:C_ > Beckmann _
R A
earrangement
Br
(Isomer-II)
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10.

11.

12.

Why is the nucleophilicity order of halides I” > Br~ > CI” in protic
solvent but it is reverse in aprotic solvent? 15

Halides @ Nucleophilicity order protic @@€6Q I~ > Br™ > ClI” @g 42|
aprotic 9668 BRGI FIDE?

Describe the principle of vibrational spectroscopy indicating harmonic
vibrational levels, construct the character table for C,, space group
with active vibration in IR and Raman. 15

Harmonic vibrational levels @ Ql@@ @@ vibrational spectroscopy@ 91@@
4@l @@, IR 99° Raman 6@ active vibration 9@ C3v space group aIR
character table G2IQ @Q |

Why are synthetic metals attracted attention in research? Find
My and M), of two polymers of equal masses having M, = 10000
and M, = 100000. 15

G6RAEIER Synthetic metals @RQ IR GHS @6Q? M, = 10000 I
M, = 100000 &@I AFIQ mass J@@Q 9RE polymer & My N9° i, VLR
@al

Write the mechanism and difference between Norrish-1 and Norrish-II
reactions. Describe the o-cleavage in cyclic ketone. 15

Norrish-I \49° Norrish-II g0@19I F1IEQ 619 99° QIQY AQ @47 cyclic
ketone 68 o-cleavage @ Q@€ @Q |

What is the process of DNA denaturation? How does it impact the
structure and function of DNA molecule? Explain mid-point
temperature (Tm}. 15

DNA denaturation @ g@%@l @€? 92| DNA molecule @ S10% 99° GPI@-IGi
@8 gRIE R6Q? Mid-point SIAAIGIF VIS 99 |
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13.

14.

15.

GROUP—B

What is Franck-Condon principle in electronic spectroscopy?
Calculate the A __  of the following structures using Woodward-
Fieser rule : 20

Electronic spectroscopy 6% Franck-Condon @18 @'6? Woodward-
Fieser @ 046 Q49210 @@ 8¢ G091 8@ @ |

(@)

(b)

RifRe;

S—
(c)

What is metastable ion or peak? Explain the formation of metastable
ion by showing 1st and 2nd field free region. Rearrange n-heptanone
using McLafferty rearrangement. 20

X

Metastable ion @Rl Peak @47 g2f1 6 Q916 63QF]S 2IE@ 6@¢lIQ metastable
ion® QY44 @9 | McLafferty rearrangement QYQ2IQ @8 n-heptanone §

rearrange @ |

Compare the chain-growth polymerization mechanism and step
growth polymerization mechanism of addition polymerization process.
Write the preparatory mechanism of polysilane. 20

Compare the chain-growth polymerization mechanism 4?° step
growth polymerization mechanism of addition polymerization
process @ @%@l @Q | Polysilane @ Preparatory mechanism @ @6®S!
@ |
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16. Describe the complete mechanisms of the following rearrangement| Candidate

reactions (any three) : 20| must not
@CAYP Rearrangement @ Complete mechanism @ el /a | (eg6@laid wiits on

this margin.
eada)

fa) Hoffmann

(b) Claisen

(c) Wagner-Meerwein
(d) Pinacol-Pinacolone

17. Give the energy diagram of SNI and S,2 reactions for hydrolysis of
1° and 3° halides. Compare electrophilic substitution in benzene
with activating and deactivating groups. 20

1° 9@° 3° halides @ hydrolysis Qi@ S,1 99° S,2 reaction @ energy
diagram g<l® @@ | Activating {@° Deactivating group 42 Benzene
electrophilic substitution @ Q@%@ @9 |

18. Predict the product with suitable mechanism of reagent. 20

Reagent@ @d4® mechanism 92 @qlQq q@@ﬂlﬁ’ @ |

Me
Et

CH,—OH yio i
() | — "
CH, — OH

(c) T—*°

{d R—C—C—R RCFBA, , . B+C

I
O OH

() R NBS 5o
1:1 (H,O : THF)

COOH
JoEs
* ok ke
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