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GROUP-A

I.   Why  is   4n+2   cycloaddition  reaction  thermally  allowed?  Explain
with  woodward  correlation  diagram.                                                       15

Qlg6  4n + 2  cycloaddition reaction thermally aafl6 6alalq? Woodward

correlation  diagram  q§Q  Gqul61lll  Gro  I

2.   Why  is  the  hierarchy  of protein  structure  essential?

®lg6  hierarchy  of protein  structure  a®LllGfflLIQ  a66'  ?

3.   How  can  porphyrine  ring  be  synthesized  from  pyrrole?  Give  all  the
possible  products  of the  following  substitution  reactions  :               15

Pyrrole a porphyrine ring aa6 synthesize G}QlalQ alaQ? a6q 1® g6qlaa

96§aiq©®Q qfl© qqiow Qqio 6`6fli6I  QQ I
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4.   :±nadt tLh6eg:rc8ma¥:: LC:7m3P:::1: r3g:8 :=L_eic:= Lfi2¥ucL=_€.9#:°N3#RTY:;

gives  8  =  8.0  (cZ,   10.49  sq.),  8  =  7.4  (c!,   10.5  sq.),  8  =  3.0  (a,   10.5  sq.),
6=   1.2  (t,15.7  sq.).                                                                                                                         15

¥Roietc::=5f:=T,LaL5q7§3®c:r_gLrL]:5c8o::rnanddQi::LQCQJ_:.9[¥sg#RiT:;
gives  8  =  8.0  (d,   10.49  sq.),  8  =  7.4  (c!,   10.5  sq.),  8  =  3.0  (a,   10.5  sq.),
8  =   1.2  (t,   15.7  sq.).

5.   How  can  the  molecular  weight  of a  polymer  be  determined  using
viscometry  method?  Derive  Poiseuille  equation.                                   15

Viscometry method QLIQ@lQ  Q§  qo  polymer molecular O®Q  6a§  §da

colqlG`  al§Q?  Poiseuille  qfllGQ61Q  qqltllQ  QQ  I

6.   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 qQ° NMR inactive nuclei a©6Q Q'6l tllQ61l Q§§? fla@ Neutron

charge 6Q aQ6affl  Q6® q9l  Qlg6  Q~aena q&Q<q©Gi 6Gi5llQalq,  QIQ61  QdG`l

col

7.   How  do   the  isomeric  rearrangements  affect  the  Beckmann
Rearrangement  reaction?  Explain  the  following  reactions  using
complete  mechanism  :                                                                                     15

Isomeric rearrangements Beckmann Rearrangement reaction a @aQ

96\iaQ Q6Q7 qoq€  6Gip 6iQ QUQ9iQ Gt§  a6qi®q6q Qqi6iiii  cO I
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8.   Why  is  the  nucleophilicity  order  of halides  I-  >  Br-  >  C1-  in  protic
solvent  but  it  is  reverse  in  aprotic  solvent?                                            15

Halides  a  Nucleophilicity  order  protic  9Q616Q  I-  >  Br-  >  Cl-  6q  <91

aprotic 9Q6166\  OQ6'l  Qlaty6?

9.   Describe the principle of vibrational spectroscopy indicating hamonic
vibrational  levels,  construct the  character table  for  C3v space  group
with  active  vibration  in  IR and  Raman.                                                    15

Harmonic vibrational levels a q6® de vibrational spectroscopyQ Q1§q

Q€<en  G}Q,  IR viQ°  Raman  66\  active  vibration  q@  C3v  space  group  alQ®

character  table  §Z116i  QQ  I

10.   Why  are  synthetic  metals  attracted  attention  in  research?  Find

MIV  and  M„   of two  polymers  of equal  masses  having  M]  =  10000
and M2  =  100000.                                                                                                        15

616GW86W6Q   Synthetic  metals  G}lg6  dlG`  alQ®<6l  asQ?   M[  =   10000  qQ°

M2 =  100000 qQl qqlG` mass q©QQ a.Qa polymer a  fir,v  qGP  JirM  Ql@lQ

col

11.   Write  the  mechanism and  difference between  Norrish-I  and  Norrish-II
reactions.  Describe  the  a-cleavage  in  cyclic  ketone.                             15

Norrish-I <Qo  Norrish-n g§91ai  qei66\  6Gl) flo  qQ°  aiei<iG)I  qQ. Q'61?  eyclic

ketone  6Q  ci-cleavage a QedG`l  G'Q  I

/79

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

DNA  denaturation  a  g§al  Q'61?  q@l  DNA molecule  a  6loG`  qQ°  ®lq<lq

6a§  gQ16® Q6Q?  Mid-point   ®laqlglq Q1116llll  co  I
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GROUP-B

13.   What  is  Franck-Condon  principle  in  electronic  spectroscopy?
Calculate  the  ^max  of the  following  structures  using  Woodward-
Fieser  rule  :                                                                                                              20

Electronic  spectroscopy  6Q   F`ranck-Condom  G'16   ®'61?  Woodward-

F`ieser GP aafl  QllQ@lQ  Q§  aq  6loso  ^max G161G`  QQ  I

•a, ch

/79

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

Metasta.ble ion @ql Peak Q'61? gelfl @ 6Gla 6S9q© a8fl 6OulQ metastable

ionQ  QL116llll  QQ  I  MCLafferty rearrangement QLIQ@lQ  Q§  n-heptanone a

rearrange  ®6\  I

15.   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  <Q°  step
growth  polymerization  mechanism  of  addition  polymerization
process  a  ®a.QQI  Q6\  I  Polysilane  6\  Preparatory  mechanism  a  Q6fl;6I
Gml
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16.   Describe  the  complete  mechanisms  of the  following  rearrangement
reactions  (czng  three)  :                                                                                        20

aqfiqQ Rearrangement Q Complete mechanism a Gng<fll ®Q I  (6a6Gl) 6Ia

§§€Q)
/a/    Hoffmann
/b/    Claisen
/c/    Wagner-Meerwein
/d/   Pinacol-Pinacolone

17.   Give  the  energy  diagram  of Sjvl  and  SN2  reactions  for  hydrolysis  of
1°  and  3°  halides.  Compare  electrophilic  substitution  in  benzene
with  activating  and  deactivating groups.                                               20

|o  qQ°   3°  ha|ides   a  hydrolysis  alG`°  Sjvl  qQ°    Srv2  reaction a  energy

diagram  8OlG`  G`Q  I  Activating  qQ°  Deactivating  group  q@  Benzene

electrophilic  substitution  6\  ®cL®fll  Q6\  I

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

ReagentQ  Qaq®  mechanism  q@  Qqloq qdlQ.fllG`  QQ  I

a, Mt\  -?
Et

¢' fH2-OH -?
CH2 - OH

c, Gpeo -?

/e/  R^

in-CPBA > A i 8 + C

NBS
I :  1  (H20  :  THF)

"  SOHng'

CSM-19/22
***

5

Candidate
must not
whte on

this margin.

PPP24/3(092|-130


