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CS (MAIN) EXAM, s

Sl. No. 552 C-DTN-K-DIB

CHEMISTRY
o Paper 11

Time Allowed : ?:hree Hours)| | Maximum Marks : 300

INSTRUCTIONS |
Each question is printed both in Hindi and in
English. "

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the wanswer-book in the space
provided for the purpose. No marks will be
given_for the answers written in a medium

. other than that Speczf ed in the Admission
Certificare.

Candidates should attempt Question Nos. 1
and 5 which- are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.

Assume suitable data if considered necessary
and indicate the same clearly.

The number of wmarks carried by each
guestion is indicated at the end of the
question.

Symbols and notations carry usual meaning,
unless otherwise indicated.
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Section ‘A’

1. Answer the following : 10x'6=60
RS .
(a) Whether the following commpound is aromatic,

non-aromatic or antiaromatic. Justify.

=

In the reaction sequence

| o
NHNH,

<9
+ CH3(CH35)CO — (P) — 3 (Q)

identify (P) and (Q) and clearly show isotopi-
cally labelled *N.

Write the major product (X) of the reaction

CH-.ONa/C,HOH

CH(CH, )3 CHCH,
| !
F

Write the major pfoduct formed on treatment
of urea with NaOBr. Also write the name of
the reaction involved. '

Identify intermediate (P) and product (Q) in
the reaction

h
LYy () — Q)
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- que ‘w | .
1. fafafaa F s ifso . 10x6=60

- () Fefafag 9t WalEs, saoaefes s
gfa doRfes €1 goe oitfee sars

- C
(F) sty orrw

]
NHNH,

‘ BF;
| O/ | +CHY(CHCO —> (P) —> (Q)

F (P) Tar (Q) #ht gg= Fifsrg aar gHenftFia
amAifeg *N &t fTaed

(&) Frerfarfea sl & g gea seae (X) &Y
- %%Q ‘
CH,(CH,); CHCH, S20Na/ C2H 508
> _
(2) gfEr &1 NaOBr & SUARY 9 &A4 drel H&d
IeaTe v el aur @aw sffear & am ot

(X)

AR | |
(=) 7eAea (P) & (Q) I it A &r i srhirferar
N ggaTH FIfeq
s (p) —> Q)
C-DTN-K-DIB 3 « (Contd.)
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(f) A mixture of formaldeh_ydc and p-methoxy-
benzaldehyde is treated with conc. KOH.
Write the products of reaction.

2. '(a) Identify (P) to (S) in the reaction sequence | J

20
Ce¢Hs—— CH— CH; KOH (alc.)
—> (P)
A
3 H; / Ni
2-3 atm
. , : 293 K
, |
Hoo, Y
(R) -« Q)
. HCOOH - |
H, / Ni |
10 atm
. _ 400 K
'i
Y v
(S)

(b} 2-Methyl-3-phenyl-2,3-butanediol on treatment 1
with H,SO, gives a major product (X). Identify
(X) and write a mechanism to explain its
formation. Also write the name of reaction
involved. 20

SO3H™ at different positions of Indole, using
curved arrows. At which position attack occurs
preferentially ? Draw an energy profile
diagram for the position of preferential attack.

(c) Draw resonating 'struc-tures for the attack of
20 |

C-DTN-K-DIB 4 (Contd.)
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(G)cm'cﬁ?—rl%gr-'g T p:ﬁu‘ﬁﬁésrqatc?@'ﬂe a:
fasor &7 97% KOH & Su=niaa fasar wmr 21

sifufsrar & Searal @ fafag |
2. (1) Foafatea afiferar s & @ @ (5) &
qed™ FHIfNg : _ 20
- CgHs— CH— CH; KOH (alc.) ‘
‘ > (P)
I CHa/Ni
2-3 atm
1 293K
H,O- Y
. (R) +————= Q)
. HCOOH
. _ H, / Ni
10 atm
] 400K
Y
($)

() 2?m1=a 3qﬁaﬁﬁr23aqjﬁmﬁa$r H,SO, &
I HA I IATE (X)) TTH.BraT & | (X)
gt hifse oot g% av & Fatefa =y

. forg & sz Hifsa | qa=r arfafsrar @1 avr @t
| fafea | 20

(&) afsra K fHEY &1 9897 T F gY SOH* & 52
¥ s oY 9 smeor & B srATEY deAT
FATEY | Fr T R stfirew =9 & T et
B 7 wrfemr sEweT & Al a:f%rqrraﬁmf
Warli‘@va“rf%rm _ 20
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3. (@

(b)

(c)

Answer the following : . E 15
(i) A student carried out reaction of aniline
with concentrated HNO /H280 Write

the structure of product/s he is likely to

obtain.

(11} Write a mechanism to explain the forma-
“tion of major product in ().

Gii) If the reaction in .(i) is carried out only in

_nitric acid,” write an equation for the
formation of NO?.

Identify (P) to (R) in the following:- 15

G) “0{:113 .
(P) —> CeH5(CH;);COOCH;
(i) H,O /HT

OH
anh AICI3
a

> Q)
H,C:
COCH,

: OH
H3;COOC (CH,),COOCH,; » {(R)

Write the resonance structures of the
following : . : 15
' + CH—C—o0O '

HsCs — N |
\\\‘N-——-—O

Explain its aromaticity in nitration reaction.

- C-DTN-K-DIB - 6 ~ (Contd.)
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3. (=1) fFeafafas & gax afeg "5
(i) T T F Yl A Giw HNOo/H,S0, &
: sfsrferar d@aw &Y | 39 I /Ioarsl HiY

. g e st g g s aFaT B 1

(i) 3IT feen-fata = fafea oY ) HF aw =
_ I HeT ITAE 6T FATET A
G AR ) & sffEar e amfie e @
GO T TS 8 T NOJ FT A1t TH I

' [ I - i
(a)ﬁrﬁrﬁﬁﬁﬁa’)%m)ﬁqga'rﬁq: 15
(i) OCH; ‘
(P) » CgHs(CH;),COOCH;
(i) H,O/H" :
OH
anh. AICl, '
H,C ] . '
COCH;

. OH :
H3:COOC (CH,;)4COOCH,3 » (R}

(H)ﬁﬁ%ﬁa%aﬁaﬁmﬁfﬁr%ﬁa’q: 15
CH=—C—O0O
HCs — N |
N — O

| e wffraT ¥ QAT A e Hifr L

=

C-DTN-K-DIB 7 ~ (Contd.)
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(d) Write the products of the reaction 15
(1)
/CH;; HClI
CH;—CH=—=C —— ()
™~ CH, peroxide
(1) ccl,
CH; — CH=— CH, —— »(Q)
' pcroxide

(i11)
trans-2-butene ——§E—> [R] —<$;

4. (a) Sketch the mechanism of following reactions :
‘ | 15x%3=45

CH;BI‘ Fa¥ CHz =CH - COCHj3;
> A —— »B

H3C CH3 ’ FaN

Gii) oh

' Vs
O+ Ph—-C= C—-Ph ——m»

Ph Ph

(b)- Draw the structures of [6], [10}, [12] and [14]
annulenes and discuss their aromaticity. 15

C-DTN-K-DIB g | Contds
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(7) F=fafaa st & s . fwfaa 15
('.) . _CHy  yg
CH; —CH=C__

. > (P)
CH, peroxide

ii o
(i1) . - CClyq4 .
CH;— CH=CH, ' — (QQ)
' ' peroxide

(ii1)
trans-2-butene —E——y [R] —<(T)
4. (¥) Freafafag sl 6 frar-ffr « At

a‘»’rﬁrq t | 15%3=45 .

CHgBl’ A CH,=CH- COCHj;
A »B

H;C - CH, A

(iii) on ‘ o

Ph A

-jz>=0+ Ph~C=C—-Ph ——»

Pho

(=) [6], [10], {12] =T [14] TGAT Y GTHA/T FT
SR AT Ik QATERET Y TRt g |

15

-

C-DTN-K-DIB ' .9 - (Contd)
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Section ‘B’
5. Answer the following : 10x6=60

(a) -Draw the structure of purine nucleotides
present in DNA. | :

(b) Benzoic acid on reduction with Na in lig NH,
gives 1,2-dihydroproduct, whereas, anisole
gives 2,5-dihydroproduct. Explain.

{c) Predict the proclucts and explain- their forma-
tion

CsHsCOCgH CH;COCH,
- > A
hv hv

"(d) What changes do you expect in the electronic
spectrumn of acetoacetic ester in hexane and
ether.

(e) 'HNMR spectrum recorded for CH,—CH= CH,
at 90 MHz gave coupling constant (J) of 5 Hz
for vinyl protons. If spectrum is recorded at
500 MHz, write the expected value of couplmg
constant.

(f) What is the rahge of fingerprint region in infra-
red spectrum. Write the range in which
carbonyl group normally absorbs.

CoTRHEDIE 10  (Contd)
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e ‘@
5. fratafaa & gax i . | 10x6=60

(31) é@qﬁﬁamaﬂﬁq%zﬁzﬁ—aa?rm
ST - -

() T T & 79 NH3eraaf%?ram‘-'au-«r

Fr 9T 1,2-fSersst Soae o™ grar 2 fF
Qﬁ?ﬁﬁzsﬁﬁ@mﬁ% sz HifSTa |

(=) w@mma@wﬁwaﬁw'
Hifsa |

CsHsCOCgH; CH;COCH;
B - > A
hv hv

(2) T wa TR A RfEEufiis uwwe & ottt
Qe # I Forg aftada 6 smam s § 7
() CHy—CH = CH, % 90 MHz 9 'TH TH TH 3

Qe st faame 9o & fog 5 Hz =
= f&ris (3) AT | afs g = sibeaa
500 MHz 9< fFaT o a9 oo s &n

AT A/ Jar=d |

(&) Fa<eh WA A e @ & &1 9ud fear
e ¥ g ww fafay fed setfe &t
AT AT FAT & |

C-DTN-K-DIB 11 (Contd.)
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6. (a) (i) Define thermoplast ‘and thermosets.

Which are thermoplast among the
following ?

PVC Teflon ° Alkyd resin
Phenolics Nylan Polyethylene
Aminoresins  Polyster

Polypropylene Polystyrene.

(ii) Differentiate between LDPE and HDPE.
10+5=15

(b) Give the synthetic route of epoxy resin based
on bisphenol-A. Mention the principal fields of
applications of epoxy resins. ~ 15

(c) Write the product formed in the oxidation of .
quinoline by CrOj. 10

() Identify A and B and discuss the selectivity of
. the reagents 2x10=20

O o a A
=
X5 |
~a,
e
coocH, ‘%O B

C-DTN-K-DIB 12 (Contd.)
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6. () <) T e v e g e o 1
ﬁﬂﬁﬁﬁﬁﬁm‘q’wqﬂqa%?
9 e e OfSEs B |
feitfme | et oreRfed
ﬁﬁﬁi_ﬁaﬁ l:ﬂ'ﬁ.rq'e'(
qfetaaes otfaedw
i) ot St oY € Far g @t § H o #Y e
T | - 10+5=15

(7) faefmta-A s smnfa s W o et
T FATER | e I e g &
Seo@ frfrg | s

'(H)WW.GO3WW@%W“%
Trer I Y fofaa 10

- (7) frafafea & A @ar B = ag=nfAq qar afsr-
m#mmﬁwaﬁﬁm
2)(10—20

A

Ly

9
~Lia,

COOCH,;

C-DTN K-DIB 13 | . (Contd.)
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7. (a) Write the structures of possible products of

(b)

()

(i) o
- )

following  photochemical reactions and

mention the type of Norrish process (I or IT) in
each. : 15

®

CH; hv .
>

' h
CH;CH, — C — CH,CH,CHCH,; ——Y,

CH,

Photochemical (2 + 2) addition of benzophe-
none with cis- and trans-2-butene yield a
mixture of same products. Explain their
formation with the mechanism. ' 15

Which among the following (A or B)is formed
when Pent-2-ene is' oxidised by OsO, and
NaHSO; ? Explain its formation with the

mechanism. : 10
CH,CH; CH,CHj,
H — C—ou . H-—C — OH
H-—C— OH HO— C—H
~ CH;4 CH;
W | (B)
C-DTN-K-DIB 14 | (Contd.)

m

& Download FREE UPSC E-BOOKS &

https:/ /i asexanportal .com not es



https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook

Get Printed Study Notes for UPSC Exam -

7., (31) FFAfafaa mmﬁ-q»— sfafermgrey &
guTfag ImEr i g forfae aur a8 o
mﬁﬁq%mﬁﬁﬁmm&wm
(EELCIS RS 15
6 N

CH3 ’ hv
- ——T

H ' T, .
CH,CH, — C — CH,CH,CHCH; ——Y—4

(i)

- Cis
(a).éﬁﬁﬁ?a‘t?r ® YW & fAuw2-aEdEm @
SFERIEET (2 +2) FEM o I IqE) &1
fFror wre AT 8 | IR aevae oy faear Aty
gfea sz fifSa g 15
(7) 5= Y=-2-57 &1 OsO 4 T3 NaHSO, g1 SitadIga
%msrm%aaﬁmﬁ%aﬁaﬁﬂmmmm
T 8 7 TH ﬁmfur g farar fafa = ose

aﬁr%nq | - 10
CH,CH, | | CH,CH; -
H—C — oﬁ | H-—C — OH
H— C oH HO — C — H
| CH;, I CH;
() | L ®
,C-DTN-K-DIB 15 (Contd.)
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(d) Identify the compound susceptible for HIO,
- oxidation and justify . 10

ORI,

CHNH,

CH,OH

) cH,NH,
CH,

CH,OH

(e) Write the reagents required for the following

conversions. _ 10
D o o
ﬁ : :: . : :: .
0 : O |
_(ii) CH, CHO -
S —©
CH, CHO
C-DTN-K-DIB 16 . (Comd.)
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(%) wﬁﬁmaﬁmﬁaﬁﬁ HIO,, arfsterar % frg
' é‘éﬁr%wmwaﬁﬁm%_? 10
O |

|
(|:HNH2-

’ CH:OH -

CH,NH,

CH;

CH,OH

(E)ﬁﬁ%ﬁamﬁ@ﬁ%f@qaﬁaﬁm
Y FOTE | , 10-

@ o o
o — k-

0 | o
" cx CHO

e —

C-DTN-K-DIB 17 | - (Comd.)
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8. (a) An organic compound with molecular formula
CoH,, gives following spectral characteristics.

Electronic : A_ .. at 235 nm
spectrum .
Infrared : 3035, 3000, 2925, 1640, 990,
spectrum 915, 740 and 615 cm™!
NMR : O at 3-1(2H), 4-83(1H), 5-1(1H),
spectrum-  5-8(1H), 7-1(5H) '
Mass : m/e at 117
spectrum

Suggest a possible structure with probabie
justification for each spectral feature. 30

(b) What characteristic bands. will be observed in
the ir spectrum of 1-phenylethanone ? = 10

- (©) Room temperature NMR -spectrum of
' acetylacetone exhibits two close by peaks at
5 = 197 and 2:14 ppm. Explain the reason

for their origin. - What other peaks will be
observed. 10

(d) How would you determine molecular wt of
acetone on the basis of its mass spectrum ?
Suggest possible fragmentation pattern. 10

[

C-DTN-K-DIB 18 ‘
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8 (31) @mﬁmﬁﬁaﬁﬂwaﬁalﬁ%mo%

o riﬁmﬁ%?rvsﬁagﬁarﬁmwém%
ﬁ@ﬁﬁ lm 235 nm - f
| . 2
I=TTh : 3035, 3000, 2925, 1640, 990,
QFH 915, 740 TWH 615 cm~!
T W® A : § 2 3-1(2H), 4-8(1H), 5-1(1H),
T 5-8(1H), 7-1(5SH)
T C mle & 117 |
SEES]
AT @=TAT GHTE T9T S T HT Fer &
( mifi sitforer 8y st wmed ) . 30
(a)lﬁﬁﬁﬂ@ﬁ?%zr@?ﬁﬁaﬁ?ﬁaﬁ
" et afgat feerd SN 7 - 10

() UlEersauseT T %87 919 OF U K 99929 af
- gferere i@ § = 1-97 T3 214 ppm W< fEErar
B | 39 7qA T o oo BT | sy w e @
T g B8R | 10
() U =1 sifvder TR, Soqd™ Sagd & TR
R, wéﬁmaﬁﬁ?mﬂﬁaﬁa—eﬁgﬁmm

&Y gAT | .10

C-DTN-K-DIB 19
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[

| =

wA-97 11

gaq : T gu qurfsh, : 300

I
gAF geT fg=t 3k sigsit @1aT & wur &
gyl & IR I4l oA ¥ fo@ s =Jriew
forqesT Jeai@ siTaa gaer-97 & faar 7ar &,
AR FH ATEAH FT TIF Tool@ Fa-Y&ish &
q@-98 93 dfaa Alee @na 97 fFar soar
HIi5U | 9397~ 9% 97 Sfeerfad Areaw & sdfalr
= [l qregw 7 fad 77 I97 9 HIT HF
5T A7 |
T TEIT 1 IR S Afqad &1 aiFrgvar 7 @
TAS U2 & FH--FH QF J7 AR (8
T IR & IO ST
afe sITavTF Y It IUGTH SITHST &7 97 FHog
THT FAHT [AEE Fifora |
gﬁgm#%%qﬁaasfa:m#%mﬁﬁq
T & |
gHAEY /Faer-Haat &1 arrr aef &, J7 aF
SITNT T &gl 79T 81 |

Note : English version of the Instructions is printed on
the front cover of this guestion paper.
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