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2026

CHEMISTRY
( Minor )

Paper : CHE0600504
( Organic Chemistry—III )
( Set-A )
Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
for the questions.

1. Answer the following as directed : 1x5=5

wore TR RotirEm Seg fa

(a) Define quantum yield of a photochemical
reaction.
oS- R BR @RS Beemd
<] fora |

(b) Name the type of the following reaction :
v TR 91 RIGRIGR o o

I+ — [
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(2)

(¢) What is the full form of HOMO?
HOMOR = 519 fort |

(d) Which of the following compounds is not
an organometallic compound?

©od (TNART (P! CoRyreR (el 7= 2
(i) (C2Hs)sPb |
(@) (CH3)2Cd
(i) CH3COONa

(i) CHzMgBr
( Choose the correct answer )

( o Tt TR Sferear )

(é) Ethyl magnesium bromide reacts with
SO, to give
S0,3 TS X CIARIN IS Riam
Fere O W |
(i ethane sulphonic acid

B Qo e Gfbe

(i) ethane sulphinic acid

e WS afbe

26A/370 ( Continued )

(3)

(iii) ethane su_lphenic acid
R gECERS af

(iv) ethyl sulphate
TR QEACFD

( Choose the correct answer )

(% Teach IR Sferear )

2. Answer any five of the following questions :
2x5=10

wors gl opaRd R @ie “fvbe Tes fa

(@) Mention the differences between
fluorescence and phosphorescence.

ﬁ’mwwwmﬁw

(b) State the Stark-Einstein law of photo-
chemical equivalence.

LSRRI (ISR el 37 fo )
(0 What is internal conversion?
THRCE eI 82
(d) What is the structure of phenanthrene?
R o T 17
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(e) How does anthracene react with maleic
acid?

ez dPe] o qRaitee Rfemn Rws
REfoe =W ?

() What are suprafacial and antarafacial
processes?

RRICFHTE WIF GORICFDCE =S 2

(99 What is the difference between
conrotatory and disrotatory process in
electrocyclic reaction?

g HHe RitAR +9°060'R ue Rea'85°R
feq TreR N {2

(h) State the selection rule for cycloaddition
reactions.

QEp A RRFE - fiaw (selection
rule) &=

() Why is it necessary to have dry

conditions in the synthesis of Grignard
reagent? ’

T%WWWWWWW
?

( Continued )

|

0

(S)

Explain why organolithium compounds
are more reactive as nucleophiles than
Grignard reagent. .
foRoreie Rort Aawe  Remele  wd
i @ @R Hferw R, rm 401

3. Answer any four of the following questions :

5x4=20

ooe a1 oMK R e vikoR e o -

(a)

(b)

26A/370

Draw Jablonski diagram of the process of
photoexcitation and energy dissipation of
organic compounds. What is the cause of
photoisomerization of olefin? 3+2=5

TP T GG W S T
2R (R fou s a1 | SRR IR~
FEANTIR I 2

What is the difference between non-
sensitized .reaction and photosensitized
reaction? For the donor-acceptor
relationship to function in photo-
sensitized reactions, certain conditions
must be fulfilled. What are the
conditions? 2+3=5
FofitEe R wWE w0 TR
RfFER 1L B2 T rbirge Riwme mel-
sRyel T IR AR g 76
3’3 @ | 6 2
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(e)
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(6)

Why does benzophenone act as a good
photosensitizer? Explain with an
example the process of photo-
sensitization of organic compounds. 2+3=5

@RI @B T T oRER R0 .
THIZIPTR (SR F5 T0BIRCeDA A A
sall 5

Under what conditions alkenes undergo
Patterno-Buchi reaction with ketones? '
What will be the main product in the {
Patterno-Buchi reaction of alkenes with

ketones? Identify the main products '
formed in a-cleavage of the following

ketone : 2+1+2=5

RFE R ey R e
o3 (Patterno-Buchi) Rfe sigefbe
1 ? YT Gite wofm b3 Ritmm
TS T RN I BeoAlw 2 oo RSFOR
0-SIE FTS Beom R 41 BeomTz ford

i( i
“9?

Draw the n-MOs of butadiene. Identify
the HOMO' and LUMO in the ground
state. Classify these orbitals with respect

to a mirror plane and g Cy-axis of
symmetry. 2+1+2=5

( Continued )

(9)
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(7))

Reboie n-w19Rke SRRGTPHR AT |
$iiBy swEge HOMO Wi LUMO foaresd
1 | SRRGePTR TSy wofq Fee (mirror
plane of symmetry) SF C,-TWRf® %
(Cy-axis of symmetry) SCoCH CIRREEH
390

Write the products formed in the
following cycloreversion reactions :

> Disrotation M:?QH Conrotation .?
Me

Which of these processes, con- or dis-

rotation, is a thermally allowed process?
Give reasons. - 4+1=5

Y DFSIEN  (cycloreversion) REFNINT
TeAeIgR o

?<ﬁﬂﬁ1@-ﬁﬁluajq Me, {zn - T @ >

H Me
a7-F 1 Refie-FMe @1 i @
IR ASRS FRYLS W 2 IR fiar |

Explain why phenanthrene has higher
resonance stability than anthracene.
How do you convert anthracene to
anthraquinone? 3+2=5
e T el (resonance
stability) SRR FKoorm fRereld @R
g, I TN GRTE GRERERE R
FolEd FRA1?
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(h) Write the products of the following
reactions : 1x5=5

woe Rferires Sesrar o

1) RMgX

i) HCHO
0 2) H;0"

?

1) CO.
(ii) RLi ) 2
2) H;0

1

(i) RLi ——9 5,, ?
2) H30

1) RCN

2) H30*

?

(iv) RMgX

(1) RMgX —> 5
2)H

4. Answer any one of the following questions : 10

wore Tl oS R Qi @b Teg fiyy -

(@ () State and explain Wigner spin
conservation rule by taking triplet-
triplet energy transfer in photo-
sensitization process. What is
optical pumping? 4+1=5

R o sierme A 76 oo diRce

2PS Goeets-Gogets e wmew TS
6T 0 1 St g R 9

26A/370 ( Continued )
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(i) Which cycloaddition reaction is
known as Diels-Alder reaction?
Write the product of the following
reaction and justify the stereo-
chemistry of the product using FMO
method : 1+4=3

@Gl S@EARE  (cycloaddition)
Rfee opi-woer R B &
Y ? o RIGAGR Seoim forl w1 FMO
Ty TS GRS R IR

91
= hv
C_.?
N

() Why do ketones undergo many
photochemical reactions? How can
you convert benzophenone into the

following compounds by photo-
chemical reactions? 2+3=5

Ro'we [ RSy cis-srmfe Rt
YIS W ? CIF-IPRAE RN e
Rd GRRTR R @eE
TR IRAA?

(1) th? Ph,
OH OH

Me
P
2 h\('\(”’"
Ph O

(3) Ph—Ph
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(i) What is meant by the terms 1C’ and

i

(@

ISC’in photoexcitation of organic
molecules? Why are these called
non-radiative transitions? What are

the factors which govern these
transitions? 2+1+2=5
(ERCR 6" R afFrs ‘IC’ ure
‘SCa B wmR? @R Ry -
cRcbe T @I B R IR @3
FHIGIER “AREEI 99 2

Predict the structures for the
following compounds I, I and IT : 3
A

I
Butadiene
:"" Tand I

S QAR I, 1S 09 559 G

¥
A ;
e
s I
What is sigmatropic rearrangement?

What do you mean by the order [i j]

of. a sigmatropic rearrangement?
Give an example. 1+1+1=3

PutPR  mRm - o B
FRIR T [ ?
o o [ij] M= R & g

( Continued )

..

@
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(iii)

(v)

(i)

(@)

(11)

Discuss FMO method of [4+2]
cycloaddition reaction.

[4+2] ©v&m@ERE  (cycloaddition)
Rt IR FMO rafs Siem=t 391 |

Write down the Woodward-Hofmann
rules for electrocyclic reaction.

e RN IR SRS
MMSR" o

How can benzene be converted to
naphthalene by Haworth synthesis?
How many monosubstituted
naphthalene derivatives =~ are
possible? Which  position of
naphthalene ring is more readily
attacked by electrophiles? Give

reasons. 2+1+2=5

'Y FERE HRNT /1 R R
ofge IRA1? GrecAfER ReRbl ¥°N-
#f>7Pre (monosubstituted) oReeiHe
WR?  CREARTR @R SREW
W IR T wen wW? e
ol |

How is benzyl chloride converted
to anthracene? Explain why on
catalytic hydrogenation with
equimolar amount of hydrogen,

( Turn Over )



(12 )

anthracene gives the hydro-
derivative (A) and not (B) : 3+2=5
QWA F'IRCT [ @ R g
IR AR ARNE PG TR e
QPR FWE AR FTS R
TRIG Rl (4) S = Re (B)

TROM TR R F
(4) (B)
* k&
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Paper : CHE0600504
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( Set-B )
Full Marks : 45
Time : 2 hours

The figures in the margin indicate full marks
Jor the questions.

1. Answer the following as directed : 1x5=5
wore AIGAIRY Mot Ses fimr -

(a) What is fluorescence?
Fow R

(p) What do you mean by photon?
5% W & @2

() How does ozone react with naphthalene
to form ozonide?

@R Gte W' Rw Rigen R
YA 16 I ?

26A/371 ( Turn Over )



(2)

(d) Name the following type of reaction :
T RGO 2R o

7
(—_|
NS

(e) Lithium reacts with n-butyl chloride

to give
RS #3129 tcs P RARAR Fore
Teom
(i n-butane
n-Re%
(@ n-butyllithium
i .
(i) chlorine
#RA
(iv) hydrogen
G T
( Choose the correct answer ) .
(% Tchr a1 Sfvar )

2. Answer any five of the following questions :

2x5=10
@ﬁaﬂmﬁmﬁ1ﬁﬁﬂ5nﬂbﬁa§@qﬁh]:

(@) Explain why mog;
reactions of ketone

26A/371

of the photochemical
Occur via T; state.

( Continued )

e,

(b)

(c)

( 3)
ﬁ$wacd%aQCﬁﬁﬁammﬁ?sﬁﬁﬁnﬁhlqaﬁa
Kis | o) =, IR F9

How is the efficiency of a photochemical
process defined?

CITRI-IPTRASE AR Fvor Jewm o |

What is the role of a photosensitizer in a
photochemical reaction? -

CIE-PERE R dbre w6 oafbiREre

R R 2

(d)

(e)

(9)

26A/371

Describe the structure of naphthalene.
CTRCAIPR 157 10T 647 1

Why are suprafacial migrations more
common?

TACFHIA TR @R = Ry 9

Give an example of ga sigmatropic
rearrangement.

oGP *FRAIR B Srra oy |

Why is it difficult to prepare Grignard
reagent from alkyl halide?

IR (RS [T BoFS Reme owd 2S
CECRS

( Turn Over )



(4)

(h) How will you convert methylmagnesium

bromide into butane?

ReECIeIRI 3°T% 11 R Rvg 2@
12

(S)

(b) State and explain the Wigner spin

conservation rule that governs the energy
transfer processes involving a photo-
sensitizer and an acceptor molecule.
What is meant by product quantum
yield?

R Pom swsa e Sax R Im =1,

i How does alkyl lithium react with allyl ) .
o halide? Y R @Bt ¥5°C5AMBIRS (photosensitizer)d SF
- @B &1EF WY (acceptor molecule) &i¥® &
GEIT ARSI OTe @ (lem PG R TARd ARAPTR gt ¥ 1 RIS AREI
e 332 (quantum yield) 3fier R 3o 372
. . (c) Discuss the stereochemical consequence
() Draw the = MOs of the hexatriene. of the following cycloreversions : 2%2x2=5
CRMGCT 7 URF FRBPPR Wi 301 | e il v ReRerR BRI
FEARFTPTIR A 4 :
R
~ A
3. Answer any four of the following questions : U 57 — 7
Sx4=20 R
o 2IERE R @I RGR Saq figy - R
R}
(a) Qiscuss the mechanism of photochemical (i) —_>?
cis-frans isomerization. Show how cis-
stflbene can .be converted to trans- (d) Explain why [2+2] cycloaddition is a
stilbene by this process, photochemically allowed process but
y loaddition is thermally allowed.
DA 911 ] Tafeq Br-BaRve R 2+2] 5EIEARH (cycloaddition) ¢RI 7M™
@W-Wﬁ?im@qq;ﬁq,“ﬁ e @ RB [4+2] vHv@EEw OFF &Nl
| » (Y& weafoe =@ R, IR0 F40
26A/371 ' 06A/371 ( Turn Qver )
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(9)

26A/371

(6)

Three different anthraquinones are
known. Give their names and structures.
Show the synthesis of one of them. 3+2=5

R RRvT REEEs w1 T | Bides
o o154 o | R GRIEAT @DIR ITRers (Sl |

Write the products of the following
reactions : 1x5=5

vt RIS Beomeam i

. 1) Me,Culi
(i) 2) H'

Bu2CuL1
(@

(i) R'COCl ——) ?

. Xy 1)PhLi
(iv) O —> ?
N/ 2) H30
-; BuL1
PH’

Write short notes on :
12 Bt o
(i) Simmons-Smith reaction
viap-Paa R
(i) Reformatsky reaction

R seaef? Riden

2Vax2=5

( Continued )
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|

(h) PhMgX and PhLi react with

a,f-unsaturated  ketones  differently. .

Explain with an example.

o, B-5RE f¥6°W Bt PhMgX WI¥ PhLiY
RAFIR F© Q@9 B CART I[ | @Ol
TP A 49|

4. Answer any one of the following questions :

T RS R @I @R e faam

(@) () Show that indole undergoes electro-
philic substitution reaction at C-3
regioselectively.

(ST @ FoF® C-3 TES Y
ffifteor w=g'Rdm dvmem Rim
At = |

(i) Stating the condition of Norrish
type I reaction, explain why
cyclohexanone does not give this
type of reaction.

AR B 1 Rmr v dw IR,

T R @3 @R REw
CTCTEH, RN <41 |

(i) What is Woodward-Hoffmann rule of
an electrocyclic reaction? Explain

the rule with orbital symmetry of
butadiene.

10

5
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(8) (9)

@ e A
Mo B7 RS SR AR & 7
S ANSCH! R 37 |
| O L= o
(b) (i Photochemical reactions are usually -
divided into two main types. What H X
are the two main types of photo- 4 OC A,
chemical reactions? Discuss. 5 Z
(IE-IPEAE RiFIPTR MRS 7} Me
s Ree 3 =1 CiIw-IvEfe - hv
&) I g
R @2 = 1 & & 2 scee 394 —
(i) Discuss the mechanism involved Me
aﬁd th; vax.'lczlls pcli'od::.licts f(}rr;led in \ () Write the steps involved in the
photoc er.mc. reduction of benzo- - synthesis of anthracene from
phenone in isopropanol. 5 phthalic anhydride. How many
GRS AT TS (@R (- monosubstituted anthracenes are
A RERE T SR @a Rivs possible? Why does anth.rac?ne
% o undergo electrophilic substitution

regioselectively at C-9? What
happens when anthracene is heated
with maleic anhydride? 2+1+1+1=5

(c) () Name the products that will be @ IR W G owes
. ~formed in the following reactions : PR Bl Qe o3 dfweie

3911

S 1x5=5 (monosubstituted) e R 2
oo RIFARRR Sevimrars o - ' graitwe R C-9 gwe uwE fifos

Me s A afvgrm R wale =2
1 A o RRERS e gty Ted
@ —7? REARTCET?

Me | !

1 ( Turn Over )
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(10 )

(d) (i) Ildentify the two accessible electronic

26A/371

(@)

transitions in g carbonyl group.
Which one is overlap forbidden?
Explain under what conditions
ketones undergo—

. (1) photoreduction to pinacols;

(2) a-cleavage;

(3) cleavage by B-elimination. 1+1+3=5

I TR mm eem wEhe
TARPHR  (electronic  transitions)
e 3411 comeh wremeE (overlap)
RRe? R Rie RYFRR e
frarcar siafds w1, amm =

(1) PRR==  cor-Rema (photo-

reduction)
(2) a-ereq
(3) B-SPRIRR BRI 16

How is benzyl chloride converted to
anthracene? Explain why on
catalytic hydrogenation with
equimolar amount of hydrogen
anthracene gives the dihydro-

derivative (A) and not (B) : 3+2=5

( Continued )

'

26A—1000/371

(11)

QR FIRTE qraifbata s s
2 RN bW oS
2 W AR BN ReRR e R
wRERE’ CoReels (A4) Sem = R (B)

R, | : .
(B)

* % &
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CHEMISTRY

( Minor )

Paper : CHE0600604
( Industrial Chemistry )
( Set—B )

Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
for the questions.

1. Answer the following questions : 1x5=5
O 2ARA ey fra

(@) What do you mean by critical pigment
volume concentration?

wifbel e ~M1ee STeA Ty 3PN R qe 2

(b) Write the name of primary propellant
used in airbags.

ARINCRITS IR (RT3 20 Toern =i o |

26A/373 ( Turn Over)



(2)

(c) What are the secondary macronutrients
in fertilizer?

RS 4 ¢l v S TGrrbear 5 & o

(d) What is vitrification of glass?
3159 RfGfRFeea 52

(e) Write the composition of brass.
foreer GomrreTR fora |

2. Answer any five of the following questions :
2x5=10

oo 2read R e <fwor e e

(a) What are oxide ceramics? Give example.
iz e & 2 Swrgd |

(p) What are positive and negative
catalysts?
(RIS IE HIAF SRoHCad & 5 2

(c) Write a note on cryogenic propellants.
TR TEF 2 TCET0] S «bT (Gt fora |

(d) What are the micronutrients required
for the plants?

m e R e Soammers
ocrSE 7
26A/373 ( Continued )

(e)

(9)

(h

()

0)

26A/373

(3)

Discuss about heat retardant paints.
1 AR e Rca e 41 |

What are firecrackers? Give examples
of oxidizers used in firecrackers.

W%?mem
TwrRer e |

Discuss about metal spraying.

LRI 22 Regen g <41 |

H.;)iw will  you distinguish between
Stlicate glass ang non-silicate glass?

RS0 a5 ik ooz ame sTere et
NWW?

DiSCuSs the i
ndustri
Peroxide H,0,) strial uses of hydrogen .

WY RS
Rz by H,y0,R Sfee IR

What are the uses
Pérmanganate?

ﬂmmﬁmm%%?

of potassium

( Turn Over)



(4)

3. Answer any four of the following questions :

5x4=20

S 2PARE R i vkt ey fra ¢

(@

()

(c)

(@)

(e)

26A/373

What are zeolites? Discuss about the
applications of zeolites as catalyst. 1+4=5

RreraiRbm 7 weEee e e
JRPTR REE SACEAC 39471

What is fire extinguisher? Discuss the
various types of extinguishers. 1+4=5

=) ffoe 37 0 AR aor ) fdom
a8 e Sl 91 |

Discuss about the basic components
of paints.

363 o SAMPTIRI Rey e w1 |

What are alloys? Differentiate between
ferrous and non-ferrous alloys. 1+4=5

MF YRR 7 @MW 9 T-corars eam
qIgq WS N9 foran |

Discuss about nitrogenous fertilizers.

ARG’ S A R wcamsn 374 |

( Continued )

(9)

]

9. An
S . .
Wer any one of the following questions :

(5)

What is Portland cement? Describe

about the main ingredients of cement
and their role, 1+4=5

T B 2 Brwdn o SR
YRR R sz 41 |

What is €nzyme catalyst? Describe the

factors affecting the rate of enzyme
Teactiong, 1+4=5

T WRbe Ry g AR T
%WWR‘#{TWI

Write the manufacture of chlorine gas:
FRA o RESFIoR gy frdl |

10

%%ﬁmm%@?ﬁm:

(a)

26A/373

. ?
What IS  phase transfer Catalli'is:l:g

. Xamples. Discuss the W
i) "InCiple ang applications of phasf;,
I'ansfer Catalysts. 2+2+3+

TR e o S O

Breerg .
SRS

10
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(6)

(b) Discuss about car airbags and
chemistry of airbags. 3+7=10
MO AR AF GHRIR T Go]S
AL F0 |

(c) Describe the manufacture of nitrogen
and oxygen gas by the -cryogenic
separation of air.

AR T TEE RPPER W ARG T
SCE (IR 2RI RIcy 3o 7931 |

(d) Deﬁnfe glass. Mention the charac-
Fenstlcs oi: glass. Discuss the steps
involved in the manufacture of
glass. 1+3+6=10

Wﬁ@ﬁ*ﬂlfﬁmhﬁwww,
Iv [AR e s e s
AT F4T | b

* % %
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