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1. Assertion (A) : The rate of aquation of

the complexes such as
[PtCl, ] %, [PtCI3(NH3) T,

[PtCl, (NH3), |, [F>tc:|(NH3)3]+

proceed through SN2 mechanism.
Reason (R) : The rate of aquation
should decrease from complex of
lower positive charge to complex of
higher positive charge.

A. Both Assertion (A) and Reason
(R) are true and Reason (R) is the
correct explanation of Assertion
(A).

B. Both Assertion (A) and Reason
(R) are true but Reason (R) is not
the correct explanation of
Assertion (A).

C. Assertion (A) is true but Reason
(R) is false.

D. Assertion (A) is false but Reason
(R) is true.

ANTHT (A)
[PtCl, ] %, [PtCI3(NH3) ],
[PICI, (NH), ], [ PICI(NH;), | s

Sifee e % Sreftertor &t SN? @5

e § AT S 2

HTOT (R) : STefteRtoT shl 5T 7 gTedeh

AT T = GTcH ST o ATk hl

AR T =l

A. SANFHAT (A) 3T HRT (R) SHT T
& 3T T (R) 310¥eher (A) il Tt
ST 2

B. 3IfWeRY (A) 3T HRIT (R) SHT T
& QfeR o (R), 3R (A) it
Hel ST el 2

C. AT (A) T & AR HHOT (R)
TeAd 2

D. TR (A) TTAd © AT 10T (R)
T R
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2. Assertion (A) : Racah interelectronic

repulsion parameter of the free metal
ion is less than the complexed metal
ions.

Reason (R) : Increase in the size of d
orbital in complexed metal ions
decreases the interelectronic repulsion
among d electrons.

A. Both Assertion (A) and Reason
(R) are true and Reason (R) is the
correct explanation of Assertion
(A).

B. Both Assertion (A) and Reason
(R) are true but Reason (R) is not
the correct explanation of
Assertion (A).

C. Assertion (A) is true but Reason
(R) is false.

D. Assertion (A) is false but Reason
(R) is true.

When energy separation between j
states are very small then the number
of MJ— levels of the ground term for
d? configuration will be-

9

21

12

5

oo w>

AR (A) : Th Tq HATEH T =

ST ek FTehNUT G SIfed 4Tg

3T § A

SR (R) : SIS GTq AT H d &7 o

SRR § IR H d SoFeHI oh o

SAFS -k TfciehyuT shH BT STTaT 2

A. AR (A) 3R FHRT (R) SHT T
& 3T T (R) 3he (A) il Tt
AT B

B. 3If¥&hYH (A) 3T HRIT (R) SHT T
g Ao IO (R), 3T3TRe (A) i
Tl AT e 2

C. AMYHYT (A) T & ATHT HHT (R)
T &

D. SANTH (A) T & AT RO (R)
T 2

STol j STAEATHAT o 1=l St T g
Srerardr d° fomme % forg st =
M Fa st e gii-

A 9

B. 21

C. 12

D. 5
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4. CO bond order in mixed Phosphine
carbonyl complex varies in the order-
(@ [(Ph3P)3Mo(CO);]
(b)  [(Ph,PCI)3Mo(CO);]
() [(PhPCl;)3Mo(CO)s]
(d) [(PCl3)3Mo(CO)s]

A. (a), (b), (c), (d)
B. (a), (b), (c), (d)
C. (d), (@), (b), (c)
D. (c), (b), (d), (&)

For d* metal ions in octahedral
complex peg Will be-

A Heff = s, (1_7“/A)

B. Heff =Hso. (1_27“/A)

Co et =Mso, (l+27“/A)

D. et =Hso (1+411A)

4. fafsra wrehF Ei-d sirdesd § CO 39

T -

(@) [(Ph3P)3Mo(CO);]
(b) [(Ph,PCI)3Mo(CO);]
(¢) [(PhPCI;)3Mo(CO);]
(d) [(PCl3)3Mo(CO);]

A. (a), (b), (), (d)
B. (), (b), (c). (d)
C. (d), (@), (b), (c)
D. (c), (b). (d), (&)

© ATEThE e AR # d* erg st

o o g ETTTI-

A Hegr =Hso (1-2/4)
B: et =Hs0.(1-2174)
C. Hefr =Hso, (14207 A)
D. et = Mo, (1+4N1A)
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6. Which statement is correct for Irving 6. stfci faforem si@et o fow &6 a1 hem

William series? e 27
@ It- is a plot of Io_g K against the (a) T T o ST ¥ E
bivalent metal ions. N
(b) log K represent the stability of log K 1 T e 2
the metal — ligand bond. (b) log K &Tq-fefife sier sht feorar
(c) log K values decreases from T Sfafferea sF@r 2

Ba*?to Mg*?.

log K &AM Ba™ & Mg+2
(d) log K values increases from (c) log g

9 T T ST 2
Mn*? to Cu™. i .
A. (a) and (b) only (d) log K=1w® Mn™“ & Cu
B. (a), (b) and (c) T oI ST 2
C. (a), (b) and (d) A. FHFA (a) 3T (b)
D. (b), (c) and (d) B. (a), (b) 3 (c)
C. (a), (b) 3R (d)
D. (b), (c) 3R (d)
7 The cluster structure of Teg** 1. Tegt &1 Fereet wramT Rred deifta 22
belongs to- A SYaTet ST ST
A. Chevrel phase structure g

B. Naked structure
C. Hexanuclear metal cluster

C. T[RRI HEA FeTEe

D. Trinuclear metal cluster D. AT Hed Fereet
8. Which electronic transition is possible 8. 4 . . .
possh [Fe(CN), |~ iweeterer 3 Xiore e
in the redox spectra of [Fe(CN)G} I T TR ToHT G 29
complex? *
{ * A tnlu tn2u ot 29
A "t tot 2
B. tog 10 tMy,t"y,
B tog to t7,t",
C. t", 1", to eyg*
C. t", t"y, to eyg*
5 D. 1"ty 1oty

-ty T, to tog
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9. Which statement is correct if sodium 9.
metal is shaken with naphthalene in a
non-aqueous solvent?

(@) Solution is paramagnetic.

(b) Solution has oxidising
property.

(c) The electron of sodium is
captured by naphthalene.

(d) Solution is not ESR active.

A. (a) & (c) only
B. (a), (b) & (c) only
C. (b) & (d) only
D. (a), (c) & (d) only

10. Assertion (A) : (CH3), N have 10.

distorted tetrahedral structure whereas
(SiH3), N is a planer structure.

Reason (R) : Because Si is more
electropositive than carbon.

A. Both Assertion (A) and Reason
(R) are true and Reason (R) is the
correct explanation of Assertion
(A).

B. Both Assertion (A) and Reason
(R) are true but Reason (R) is not
the correct explanation of
Assertion (A).

C. Assertion (A) is true but Reason

afe AfeTH GTq =l STty forerrres o

AHAAT o WY TEATT ST AT i AT HAT

e 82

(a) Torer s 2

(b) forerr & SfereteRToT 707 &Yt B

(c) TITSTH o I bl AHAAT
S UROT TRt STTT 2]

(d) foreraa SuEeTR wfsha 21 Rl

A. Fad (a) 3R (¢)

B. &dd (a), (b) 3 (c)

C. ad (b) 3 (d)

D. %ad (a), (c) 3T (d)

AR (A) : (CH3), N H forepat

SR ST & Selfeh (SiHg ), N

Tsh GHA ST 2

FHRUT (R) : FAT(h Si, e hl qeT H

Ak forega aTeneh 2

A. AMNFAT (A) 3T FHRT (R) SHT T
& 3T T (R) 3f3her (A) T Tt
STEAT B

B. 31f¥eRYA (A) 3T HRIT (R) HT T
& QAfeR o (R), 3R (A) it
Tl ST A 2

C. MFHAT (A) T & AR HRT (R)

(R) is false. TeTd B
D. Assgrtlon (A) is false but Reason D af (A) TTer & SRR R (R)
(R) is true.
a2
SPACE FOR ROUGH WORK / T% & & forar sre
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11. Assertion (A) : A strong acid like
HNO; behave as a base in anhydrous

hydrogen fluoride.
Reason (R) : Because they release

H,F" ion.

A

Both Assertion (A) and Reason
(R) are true and Reason (R) is the
correct explanation of Assertion
(A).

Both Assertion (A) and Reason
(R) are true but Reason (R) is not
the correct explanation of
Assertion (A).

Assertion (A) is true but Reason
(R) is false.

Assertion (A) is false but Reason
(R) is true.

11 sfirerert (A) : HNO; S weh wrorapa
Tftre feiet BTegieH TS § &R & &9
T SIIER LT 2
T (R) : Fifeh T H,F" 1H Bied 2
A. ATRYT (A) 3R FRT (R) SHT
& INTHIT (R) 3R (A) T &t
AT 2

B. AN (A) 3T FHRT (R) SHT I
& AT IOl (R), 3100 (A) T
Tt e T 2

C. ANHYH (A) T 8 AT HRT (R)
TS 2l

D. AR (A) TTId © e 1T (R)
O
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12. Match the following discovery with 12. ffaRad @It st 3 @istehdl & a1

their discoverer. fireT Ty
Column | Ty
(Discoverer) Tl
(a) E.O. Lawrence (—@"S'aii'i?
(b) Frederic Juliot & Irene Curie (a) 3. 3T ARE
(c) Willard F. Libby (b) el Sfferre i sTmglia @l
(d) 80::?:: Icl& F. Strassmann () foreme up, firseh
(Discovery) (d) ST IR Th. Tai
() Induced radioactivity R I
(1) Nuclear fission (@)
(111) Cyclotron M) e erefiar
(V) Carbbon dating | an 0& .
A. a-lll, b1, c-1V, d-I am .
B. a-l, b-Ill, c-1V, d-lI av) Fr o
C. a-lll, b-I, c-1Vv, d-ll
D. a-Il, b-l, c-1V, d-1ll AL o1V, d
B. a-l, b-III, c-IV, d-11
C. a-lll, b-1, c-IV, d-II
D. a-Il, b-I, ¢-1V, d-1II
13. Which technique is used for the 13. grqet o fshur o e forer qepefieh s
extraction of metals. T foRaT ST 292

(a) Amalgamation
(b) Solvent extraction
(c) Hydrometallurgy

(a) Theror

(b) Ticde TFAIHH

(d) lon exchange chromatography (c) SAUTIHH

A. (a) and (b) only (d) A TSI ShaITh
B. (a), (b) & (c) only A. %A (a) 3R (b)

C. (b) & (d) only B. @dd (a), (b) 3T (¢)

D. (), (b), (c) and (d) C. S (b) 3 ()

D. (a), (b), (c) 3R (d)

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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14. Which phosphorous have flaky type

crystal structure?

A. White phosphorous
B. Red phosphorous
C. Black phosphorous
D. Scarlet phosphorous

15. Match the following Metal catalyst

with their respective reaction.
Column |

(@) RhCI(PPhy),

(b) TiCly/ Al(C,H5),

(€) [Rh(CO)H(PPh3), ]

(d) HI/[RhI,(CO), |
Column 11

() Monsanto acetic acid process

(1) Hydroformylation
(111) Olefin polymerization
(1V) Hydrogeneration of alkene

A. a-l, b-lll, c-Il, d-1V

B. a-1V, b-lll, c-I, d-lI
C. a-1V, b-11, c-111, d-I
D. a-1V, b-lll, c-Il, d-1

14.

15.

forer BT T WdeR YR i fsheea
HEHT BT &7
A. %S BIERE
B. Tl BIEhRH
C. I BIEGRE
D. el BRI
frreferRa emq 3eier 1 e Heifea
fafsrar & firem 1|
w1
(a) RhCI(PPhg),
(b) TiCl,/Al(CoHs),
(c) [Rh(co)H(PPh3)3]
(d) HI/[RhI,(CO), |
e 11
(1) e vfbfes vfee gk
(I) EEgIhHITereH
(1) SAATET TSI

(IV) TcshlF T BIESISTHIHU]
A. a-l, b-III, c-II, d-IV
B. a-IV, b-IIl, c-1, d-11
C. a-1V, b-Il, c-III, d-I
D. a-IV, b-IIl, c¢-1II, d-1

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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16. Which statement is correct for 16. A o foTT ki 9T hoe 98 =2

halogens. (a) Tl RAISH E-TTcH qT HOMTHF
(a) All the halogen shows positive SfreefaRoT STae avTh 3
as well as negative oxidation '
state. (b) F» #x-x 3w, Cly,Bry, @
(b) X-X bond in F is much Heh wteld 8l
stronger than Cly,Br, 1. (c) ha FARM & T o T1Y
(c) Only fluorine can form SRTHANIES ST Hehell €, IS 31T
hexafluoride with sulphur, No SIS TT-2ATSE g ST 2l
other halogen form hexa-halide. (d) FAH dichieeTse Tal s 21
(d) Fluorine doesn’t form
polyhalides. A. (a), (b) 3 (c)
A. (a), (b) and () B. (b), (c) N (d)
B. (b), (c) and (d) C. &Fad (c) 3R (d)
C. (c)and (d) only D. ¥4 (d)
D. Only (d)

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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17. The product [X] formed by reaction of

Ferrocene with acetyl chloride and
A|C|3 is-

17. vt o weftfea samse wa AICH; &
are AT @ 9TH 3aTE [X] -

C.
@' -
|
Fe
@
D. (o)

E-20472-BY-MYN-ELE-1CH9

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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18. How many peaks will be obtained for
Fe3(CO);» in Mossbauer
spectroscopy?

A. 2

B. 3
C. 4
D. 5

19. What will be the radius of ;5 A%’
where the R, is 1.5x10™°m?
A 25%x10m
B. 35x10™°m
C. 45x10®m
D. 55%x107®m

20. What stable product will be formed
when 4, U?% is bombarded with
neutron?

239
A. 92U

B. g3Np
239

C' 94PU

D.

237
92U

) 13A|27 Eﬁ-ﬁw (I') W@Tﬁ, ?I%T

Ry 1.5%x107% sfer

A

B.

C.

D.

ESC]

2.5x107Y tfiex
3.5x107Y et
45x107Y tfiex
5.5x107 e

9 U?3® =gt of sy Y STt 8

Tl hi9-aT fEer 3caTe SHT?

A.

B. 4sNp
C.
D

239
92U

o Pu239

237
92U

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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21. In Mossbauer spectroscopy, how 21. GTEETSt Wl |,

many peaks will be obtained for Na, [Fe(CN)5 NO].ZHZO g1
Na2 [FG(CN)S NO]ZHZO metal W@W%%@ﬁﬁﬁ & m\%ﬁﬁ()
complex? )
A 2 A
B. 3 B. 3
C. 4 C. 4
D. 5 D. 5
22. Which of the following carboborane 22. f=forfaa o @ = o1 wEiaRa
come under the structural type of “arachno” % S=EHTHF YK & Iidqild
“arachno”? ST 29
A. C,HgH
. 2MgoM A C HgHy,™
- CyB7Hy3
c cBH B. CyB7Hy,
4206 C. C4BZH6
D. C,BgH
2-8"10
D. CyBgHyg
23. How many grams of cadmium will be 23. FeftRH gethe o ol o § 2 TR <t
deposited in 4 hrs by passing a current ORI YaTled o T 4 8¢ U fohae I8
of 2 amperes from an aqueous solution Srefirerm ST BT
of cadmium sulphate? )
A. 16.7 gm A. 16.70H
B. 15.7gm B. 1579
C. 14.7gm C. 14.77m
D. 13 ez D. 13.77™
SPACE FOR ROUGH WORK / % & & forar g
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24. Which of the following statement is
NOT correct for the ionization
technique used in mass spectrometry?

(a)
(b)
()

(d)

El is a soft ionization method.
El is hard ionization method.
ESI is a soft ionization
method.

MALDI is a hard ionization
method.

. (a) and (c) only

. (a) and (b) only

A
B. (b) and (c) only
C
D

. (a) and (d) only

25. What is the magnitude of distribution

ratio (D), if E (% extraction) = 90, and

volume of organic and aqueous phase
IS same?

A 3

B.
C.
D.

©O© N o

26. Which of the following metal is
present in nitrite reductase?
(a) Fe (b) Cu
(c) Co (d) Mo

A. (a) and (b) only
B. (a) and (c) only
C. (a), (b) and (c) only
D. (a), (b) and (d) only

24. Trg W 7 st faftt & fow
frefoarfaa o & i 1 e o A& R?
(a) EI Ueh T AT fafer )
(b)  EI i 3Tmaiartor fafer 7
(c) ESI Tk TH Ara-feror fafer )
(d) MALDI Ush i3 SRl

fafer 2

A. Fad (a) 3 (¢)
B. @ad (b) 3T (c)
C. &ad (a) 3 (b)
D. ad (a) 37T (d)

25. oo SIgUTd (D) =1 TR0 R E, AfE E
(% TsaRETT) = 90 & 3T FHTelfeh i

=T <hT HTAT THT 27
A.

O 3 n W

B

C.

D

26. frreAfcTiad @ @ 9 i 91 AT5grse fewew
o TIS[E Bl €7

(a) Fe (b) Cu
(c) Co (d) Mo

A. FHad (a) 3T (b)
B. ad (a) 30T (c)
C. *ad (a), (b) 3 (c)
D. &ad (a), (b) 37 (d)

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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27. Assertion (A) : A higher concentration

28.

of supporting electrolyte is added
compared to target analyte in the
solution in cyclic voltametric analysis.
Reason (R) : To eliminate the residual
current.

A. Both Assertion (A) and Reason
(R) are true and Reason (R) is
correct explanation of Assertion
(A).

B. Both Assertion (A) and Reason
(R) are true and Reason (R) is not
correct explanation of Assertion
(A).

C. Assertion (A) is true but Reason
(R) is false.

D. Assertion (A) is false but Reason
(R) is true.

Identify the techniques by which the
transition elements (Zn, Ni, Fe, Co)
present in soil after the sample
digestion can be quantitatively
determined-

(@ XRD

(b) ICP-OES

(c) lon chromatography

(d IR

Choose the correct answer.

A. (a) and (c) only

B. (a) and (b) only

C. (b) and (d) only

D. (b) and (c) only

217.

28.

ARH (A) : ThT Ao fasguor

GHTL § e feIsgwor ol el 3 Terh

SAFRIATSE hT ST WigdT STedt STl 2

W7 (R) : Residual current 31 Ted

EASI

A. AMNFAT (A) 3T FHRT (R) SHT T
g, I FHRT (R), AHAT (A) T T=&T
T 2

B. 3Tf¥eRYA (A) 3T HRIT (R) SHT T
g, I FHWT (R), AHAT (A) T Tt
ST & 2

C. AN (A) T 8 Al H1ROT (R)
T &

D. SANH (A) T & AT RO (R)
g

I dehHIohT Shl UE=IH ol fSTHeh ST
sample digestion & ag fugh o tﬁTrls
TeRHYT dcdl (Zn, Ni, Fe, Co) 3l ATATHS
®q g ferifea foram S derar 2-

(a) XRD

(b) ICP-OES

(c) SR ShIHITh

(d IR

T I T =T H

A. Fad (a) 3R (¢)

B. Fdd (a) 3T (b)

C. &ad (b) 3T (d)

D. &aa (b) 3 (¢)
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29.

30.

31.

Which of the following instrument can
be used both for separation and
determination of molecular mass of
polymers and biomolecules?

A. Gas chromatography

B. High performance liquid
chromatography

C. Size exclusion chromatography
D. lon chromatography

Identify the metals that are involved in
maintaining the insulin levels in
mammals?

(@ Cr (b) Bi

(c) Mo (d) Sb

Select the correct answer from the
following.

A. (a) and (b) only

B. (a) and (c) only

C. (a), (b) and (c) only

D. (a), (b) and (d) only

Identify the correct ways to express
the precision of the experimental
results.

(a) Absolute error

(b) Standard deviation

(c) Relative error
(d) Relative standard deviation

A. (a) and (c) only
B. (a) and (b) only
C. (b) and (d) only
D. (c) and (d) only

29.

30.

31.

freferfaa o 9 forer SuehtoT &t ST
GTTTH SR SRR o HATUToh
ST ! 3T i IR Faifd s+ &
foTT foram ST gehdr 22

A. T shETITR

B. <9 Y aiet shiHaIUThT

C. AT STESHLOT ShIHIThY

D. 3 shidaumh!

S GTAT 1 TE=H L ST Eqaridr H
GO % &L T ST Ta | TS 82
(a) Cr (b) Bi

(¢) Mo (d) Sb
frreforfied & & @t ST =4l

A. had (a) 3 (b)

B. had (a) 31 (c)

C. &ad (a), (b) 3R (c)

D. %dd (a), (b) 31 (d)

TR TIOTHT shl TtehdT o<k i &
T alient T Ug= H

(a) i

(b) T o=

(c) W& AR

(d) T e foere

A. Fad (a) 3R (¢)

B. ad (a) 37 (b)

C. &ad (b) 3R (d)

D. &ad (¢) 3 (d)
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32. In the reverse phase (RP)-HPLC 32. Reverse phase (RP)-HPLC ShIBGIUTHI H,
chromatography, the mixture of (a) AT, (b) STTEeAH, () fbie, 3K
solution containing (a) methanol, (d) ol 37k Forsror oh1 Sorere. fokarT STl 2
(b) xylene, (c) phenol, and S 3 T
(d) benzene is injected. RP'HPLCW ERRIGCE Hetd
Give the correct order for the elution T GET 3 <
of these compounds from the RP-

HPLC column is- : EC; Ea;’ EZ; ES;
. (a), (c
A. (c), (a), (), (d) IO
C. , (d), (b),
0 w00 S
C. (c), (d), (b), (a) R
D. (c), (b), (d), (a)

33. The rotational partition function of 33. 25°C 9T HC1 T HUff |foraTor %et &-
0 1o N
HClat25%Cis B (e ®: B=10.591cm ! 3k
(Given that:B =10.591cm™and )
T _
gl 1
KgT _ 207.224cm!) N 224em)
hc
A 51 A. b.1
B 0.051 B. 0.051
C. 1957 C. 1957
D 1957 D. 1.957
SPACE FOR ROUGH WORK / T% & o {13 siirg
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34. Which of the following statements are

35.

correct?

(a) The chemical potential is the
partial molar Gibb’s energy.

(b) The chemical potential of the
substance increases with
increasing temperature.

(c) The vapour pressure of the
condensed phase decreases
when pressure is applied.

(d) Clausius-Clapeyron equation is
important for understanding the
appearance of the phase diagram.

(a) and (b)
(c) and (d)
(a) and (d)
(a) and (c)

o0 ®w»

The volume of a perfect gas is doubled
at constant temperature. The total
change of molar entropy of the system
is-

A. 576JK mol™?
B. 576K mol™
C. 115K tmol™
D. _11.5)K tmol™?

34.

35.

frefafiaa & @ 5 a1 e w22
(a) hiteheT AT AT Aok firer
FI e 2l
(b) TG ATIHT o Trer veref
Fftrret N w76 ST R
(c) TS TR U T ST T
15T SIS HH BT STl 2]
(d) STereT T %1 g & g
FATTEIF AU FHTHLOT HEaqUI
A. (a) 3 (b)
B. (c) 3 (d)
C
D

. (a) IR (d)
. (a) 3R (0)

T AU T Uk 37T 1Y T ST
GRTT & SITAT 8 T ol e HIeR Tt
e -

5.76JK T mol™!
5.76JK 1 mol™
11.5JK T mol™t

o o w »

~11.5JK T mol™?
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36.

37.

For a second order reaction, the
frequency factor (A) can be
determined using following equation

(Concentration = moldm™ and Time
= S)_

K = Ag~E/RT

The unit of A will be-

A dmimoltst

B. S—l
C. moldm=3s7!
D. dm3mol st

For an enzyme catalyzed reaction, a
Lineweaver-Burk plot gave the

intercept value 200M ~Ls. If the initial

enzyme concentration is 1.0x1078Mm,
the turnover number is-

A- 50x10°
B. 50x10
C. 50x10°
D. 2.0x10°

36. fsdta =ife i arefiforar o forg, st

FF (A) 1 FeferRaa efieor (Tigar
= moldm ™3 3 Ew = s) T ST
ek Teatfea foma s aekar &-

K — Ae—E/RT

A F 3HTS Bt

A. dm3molts?
gl

1

B
C. moldm=3s
D 1

- dmmolts”

. Ueh USITSH ScUNT SI11fehaT o T, weh

AT -1k TATE A $SEE T A

200 M~ T T B AfE wifive deew
gizar 1.0x10 M 2, dr etafian e 2-
5.0x10°

5.0x10"

5.0x10°

2.0x10°

o o » »
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38. Match the following. 38. famforfiad =i fierm)
Column — | _ -1
(@) Clapeyron Equation (a) SRR wahaoT

(b) Van’t Hoff Equation
(c) Thermodynamic Equilibrium (b)  STUE-ETSH FHIHTT

constant (c) SHWdH BT fEerish
(d) Gibb’s Helmholtz Equation (d) fireg ecglices) THiehor
Column — I T 11
o(AG/T
() (—( — )j :—i—? o [24G/T)) __aH
P oT ), T
(o]
(ry dinke __ AH® dinK2  AH°
dT RT? (11 P__
dP  AH, SN oS
) —=-
T VA (]
daT  TAV,,

(V) AG°=-RTInK

A. a-lll, b-11, c-1V, d-1
B. a-l, b-11, c-1V, d-1lI
C. a-lll, b-I, c-1V, d-1l
D. a-l, b-1l, c-1I, d-1V

(IvV) AG°=-RTInK

A. a-lll, b-11, c-1V, d-1
B. a-l, b-11, c-1V, d-1lI
C. a-lll, b-1, c-1V, d-1I
D. a-l, b-1l, c-1l, d-1V
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39. For the following reactions

A k"l B_K2 ,¢
-1

Various energy of activation are
observed such as E; = 25kJmol™ and

E_, =23kJmol™, and

E, = 32kImol™ for various steps of

the above reactions. Overall activation
energy of the above reaction is-

A. 48kImol™?
B. 78kJmol™
C. 32kJmol™t
D. 30kImol™

reaction), the expression of ty, (N #1)
(half-life period) is-

A o = :
(n-1)[AL; " ka
B 2"1_1
tl/z_[ Jo " ka
C ty, = 2" 1y
(n-1)[Ay "Ka
D 2l 1
tyo _(n— )[A]g lkA

39.

40.

frefeTRaa stffsramat & forg

A k"l B—k2 ,c
-1

U HAMITSRATAT o T lohavT HAie &
S E; = 25kJmol™ st

E_; =23kimol™, sk

E, =32kJmol " 37l sifufsran it
Hha0T SHell -

48kJmol™t

78kJImol™t
32kJmol ™

o o w »

30kJmol™?

r=k[A]" (n = AR i) % fore,
typ (N #1) (376 1 7em) 01 =2ieieh -

= o = . -
(n-1)[A]s " ka
° tyo = 27
[Aly " Ka
C 2" 141
Y2 ()AL Tka
D 2n—l 1
tyo =
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41. Calculate the AG®° for the following
cell reaction at 25°C-

AgCI+%H2 —>Ag+H"+CI”

Given that-
E°(Ag,AgCl| CI7) =+0.2223V
A. 21.45KkJ
B. —21.45kJ
C. -10.72 kJ
D. 10.72 kJ
42. The conductivity of a 0.02moldm3
aqueous KCI Solution at 27°C and 1
atm is 0.1411 Sm™L. The molar
conductivity of KCI solution will be --
- Sm?mol L.
A. 1411
B. 1411
C. 0.1411
D. 0.01411

41. 25°C W FwfcTRad et STufshaT o fefq

AGP® I T -

AgCI+%H2 —>Ag+H"+CI”
fearmar g
E°(Ag, AgCl| CI™) = +0.2223V

A.
B.
C.
D.

21.45 kJ
—21.45 kJ
-10.72 kJ
10.72 kJ

42. 570 3 1 atm T 0.01moldm = Siefi
KC1 =t sl =Tetehar 0.1411 Sm™t 2

Sm? mol~! grf

A.
B. 1411
C.

D. 0.01411

1411

0.1411
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43. Which of the following formula is
used for the calculation of entropy (S)
using canonical partition function Z?
(U = internal energy and V = Volume)

44,

A.
B.
C.

kTInZ
—kTInZ

E+kInZ
T

sz (5“’] Z)
aT V,N

Which of the following assumptions
are true for the Langmuir adsorption
isotherm?

A

B.

All sites on the surface are
equivalent.

Adsorption cannot procced beyond
monolayer converge.

There are no interactions between
adsorbed molecules.

All of the above

43.

44,

fafea dferawor wer 7 1 Suam st

T=2TdY (S) i 0T o fore fefafaa d &

o 1 T ST foralT STTerT 82
(U = 3fiafer 1l 3R V= 3TreH)

A. kTInz

B. —kTInZ

—+kiInZ
T

o

oT V.N
TS ST Tt % forg
freferfaa o @ =i =t aromd g 82
A. Tag T A+ |15¢ aqed 3
B. TN GIHIeRE § A Tl o1g
HehdTl
AT STUre % ot 18
TR T Bt 2
D. 39k @t

O
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45. In colloids and surfaces, the following

46.

concepts have been observed-

(a) Many colloidal particles are

thermodynamically unstable

but kinetically not labile.

Flocculation is the irreversible

aggregation of colloidal

particles.

(c) Colloids are often purified by
dialysis.

(d) Bile salts are non-ionic
surfactants.

The correct concept(s) is(are)-

A. Only (b)
B. (b) and (d)
C. (a)and (c)
D. Only (d)

(b)

The total numbers of arrangement of
four distinguishable particles among

energy level 0, 1&,2¢ and 3¢ with the

condition that three particles in 0 and
one particle in 3¢ are-

A 6

B. 4
C. 3
D. 2

45.

46.

FIATsed R Aael §, fF=fifea

(a) 3 PIATESH FHUT SHTT(h! &
TR B § TAfehet TSl §T H
afeer 78 21d 2

(b) FATHIART hIATESA hUT <hl
Y1 T 1ehtoT 2

(c) PITESH ol ITFER SATATIH FRT
NCAERISIGIE

(d) Tor Saor A-STrfeE ghade g

e T B (B)-

A. Fad (b)

B. (b) 3R (d)

C. (a) 3 (c)

D. &ad (d)

Sl & 0, 1¢, 26 3R 3eh S =R TAT-
T FHUTT shl SHEAT hl et HEAT 36 I
% |19 8 o 0 W i 0T 3R 3¢ | T 0T
5

oo w >
DWW A o
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47. A hydrogen molecule confined to a

48.

100cm? vessel at 25°C (Given that

thermal wavelength 7.12 ><10‘11m).

The translational partition function of
hydrogen molecule will be-

A. 277x10%
2.77 x10M
27.7%x10%

B.
C.
D. 277x101

The ionic strength of 1 M uni-
univalent, 1 M uni-bivalent,and 1 M
bi-bivalent electrolytes will be-

A 4M
B. 8M
C. 3M
D. 6M

47.

48.

T BIEEISH 31 25°C T 100cm” a1
e diftra 21 (e man & ardir areesd

7.12x107"'m #)l ergrem sy
2.77x10%

2.77x10%

27.7x10%

27.7x10"

1 M FH-EetE, 1 M Ii-smgacie, 3 1

M FT3-9T3acie STFLIATSeH hl ST
31Tk BIfT-

4 M

8 M

3M

6M

b

o o w »

OO w>
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49.

50.

The possible values of the total-
angular momentum quantum number
resulting of angular momenta with

1. 1
quantum numbers j = 2 )= 5 and

[
w
|

N~

I

N |-
N |-

o
N~ NP
[ERN

=

N | W

The Hamiltonian of the one-
dimensional anharmonic oscillator is

given by-

. h? d?

H:—z—d—2+—kX2+CX3+dX4
m ax

The perturbation part on the related
harmonic oscillator is-

A.
l kx2
2

E kx? +cx3
2

%kx2 +ox3 +dx?

ox? +dx*

49.

50.

I =5Jp =5 o Iy = T
o T =TT AT o TROTH S&T -
SHIUM HelT FelieH HEAT ok HHTIord HI
-
A

N |~

Njw N|w
N |-
N |-

o
N[= N
[EEN

o

N | w

Teh-3TATHT SATRTHIh AT T
SftfeeaT 59 yer fear mar -
H :———+1kx2+cx3+dx4

T g 3Tt W perturbation
o 2-

A.

lkx2

2

E kx? + cx3

%kx2 +ox3 +dx?

ox® +dx*
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5L 90GHz = cm~t

A. 03
B. 3.0
C. 09
D. 9.0

52. The point group chloro-difluoro-iodo-

methane is-
A. C1

B. C,
C. C,
D. C,

B
C.
D

5L 90GHz=_ om?
A.
B. 3.0
C.

D. 9.0

0.3

0.9

52. FR-fewell-STael-Hiom = foig wife -
A.

G
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53. The Hamiltonian matrix to estimate
the delocalization energy of cyclo-

butadiene is-

A (o B 0 O
p a p O
0 B o B
0 0 B «

B. (fa B 0 B
p o B O
0 B o B
P OB a

C.(a B a O
p a p O
0 B o B
0 a B «

D. (o B a O
p o B O
0 p a P
0 0 B «

53. HTEFAI-SYZIEIET hl SATHATEIR FHsll

T STTHM T o FTg dftfeea g &-
A (o B 0 O
B a B O
0B o P
00 B a
B. (fa B 0 B
p a p O
0 B o B
p 0 B «a
C.(a B a O
B a B O
0B a B
0 a B «
D. (fa B a O
B a B O
0B o P
00 B a
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94. The wave function of a particle in one-

dimensional box of length
L(0<L<X) is defined by:

2 . (3nx
X) = . [—sin| == |. In between
() \[ [Lj

most probability densities of particle

are located are-

ALL
6 2 6
6 4 2
“ Ll
63 6
Ll
3'2 6
SE part of the C4y character table is
given below. The correct value of a, b,
cand d are-
Cav|E| C5[2C4| 20y| 264(n =8
AL L[] ] 1 |7,2° x5 +y
AZ 1 1 1 a '1 RZ
Byl 1| b | 1]-1|[x*-y°
Bo (1| 1|-1|-1] 1 |xy
Elcl-2| 0] 0] d |6y zx)(Rx,Ry)
A a=1b=-1c=0d=2
B. a=-1b=1c=-2,d=0
C. a=1b=1c=-2,d=0
D. a=-1b=-1¢c=2,d=0

54. L(0<L<X) wiars & eh-ammamd sitaw
H Uk 0T oh qT Sl ohl TRCATIN foha

TRIT 2-
2 . (3nx
y(X) = \/Esm (Tj

55.

>

C4v
2l a,

—
—

4w 5L

wW|r o|lr o|lr o
N[ wlr M- N
®|g ov|g NI o

T dTfeTenT ShT Ueh WY =t fe=m T
b, ¢ 3 d 1 T 9 -

E[C,|2C4|20y| 264/N =8

z,zz,x2+y2

R;

XZ2—y?

Xy

1
1
1
1
C

NI
o|lL|lT|FR|F
ol |-
(X [ Sl PRI LN S

X 20 Rx Ry)

o o w >

a=1b=-1c=0,d=2
a=-1b=1c=-2,d=0
a=1b=1c=-2d=0
a=-1b=-1c=2,d=0
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56. Which of the following equation isnot ~ 56. FHfciRad & & I &1 Giehor (Rash

TRUE for linear operators pand Q AT pand Qaﬁ'{qﬂ:ﬁf@ﬁ'{ga{%‘q
and function f and g? g T 29
A P(bf +cg) = bPf +cPg A B(bf + og) = bPF Py
B. (p.A\f_F A o ) R
(P+Q)f=PrQf B (B+Q)t =Pt
C. Q(f +g9)=Qf +C A Ac | A
AF+0) =Qf+Qg C. Q(f +9)=0f +Qg
D- PQg=QPg D. pAg = O
57. The standard deviation of a data 57. fopret 2T fasgwor &1 AHeh farer 0.004
analysis is found 0.004 ppm. The ppm ITT ST & STRI=T o1 014 8-
variance is- A .
A. 1.6><10_5 B 1.6x10
. -5
B. 39,107 ) 3.2x10 3
C. 4.0)(10_3 D 4.0x10
g -5
D. 4.0X10_5 40)(10
58. In the presence of external magnetic 58. STell eehld &1 (FTHTT SHAA T ot
field (normal Zeman effect), the Sufterfa o, eifeay Teen it <=l @

doublet lines of the sodium spectrum

2 2n 2 ~
. — 2Py, 2Py, T EHA) -
(transition of %Sy, — %Py, %Py/) ("Sy2 > P2, Py )

splits into ---- lines. AT 3 ferrfore €1 St &
A. 10 A. 10

B. 8 B. 8

C. 11 C. 11

D. 9 D. 9
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99.

60.

In a cubic crystal, the (hkl) planes
where all the h, k and | are odd/even
reflections are observed in the X-ray
diffraction pattern. The Bravais lattice
is-

A. Simple cubic

B. Body-centered cubic
C. Face-centered cubic
D. Side-centered cubic

Equal masses of polymer molecules
with molecular weight M and M,
are mixed. The number-average
molecular weight (Mn) and the

weight-average molecular weight

59.

60.

T oF TR 1, (hkl) a1 siet ot h, &
3R [ forvm/em 2id 8, T faada et |
3@ T 2| FATEH ST 8-

A. O T

B. 3T=d:hivad OHIT
C. Ao shivgd ST
D. @158 shivsd ol

ik R My st My ot sgerer
ST o G FeAHH i3 2 8 He-
I AR W (Mn) S R-3q
CIUIEER Ky (Mw) 8-

(Mw ) are- v I\2/|M1I\I<I/|2 Wiy - MlJ;M2
A. M _ 2M1M2 M _M1+M2 1+ 2
UMM, 2 B. M, - MitM,  2MiM,
B. M _M1+M2_m . 2M1M2 2 M1+M2
" 2 T MM, C M, —2MMp . 2MM,
C.oo _2MM, & 2MM, My +M; My +M;
MM, M+ M, D. mnlezMz;mW:w
D. &, =MitMp. G _ M1+ My
2 2
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61. Copper has a face-centered cubic 61. qisl ht HTEAT BoTeh-ohi=gd ST & 31T
structure and lattice constant of its unit

0
.0 . U TS U T STTeTh ik 3.6 A B
cell is 3.6A. The distance betvvee_n ST B s STl i g
the nearest neighbor copper atom in N
the structure is- aﬁaaﬁraﬁ%-
A. 0 A. 0
1.20A 1.20A
B. 0 B. 0
1.81A 1.81A
C. 0 C. 0
2.54A 2.54A
D. 0 D. 0
3.60A 3.60A
62. Which of the following 62. feferRad | & 9 |1 wRATO)/3
atoms/molecules would show both Ut ST SHUTcH ST T
rotational and vibrational spectra? ﬁ"\@w

Ar,N,,HCI,CH,Cl and SF;

Ar,N,, HCI,CH.CI =i SF
A. Ar,HCI,CH,Cl and SF

A. Ar,HCI,CH,CI s SF;

B. HCl and CH4CI
B. Hel st CHyC
C. HCland SK;
C. Hcl it SFy
D. N,,CH5Cl and SF;
D. N,,CH,Cl it SF
63. For fluorescence, which statement is 63. gl & fore i @ e Tl 22
correct? | A. za i i e fafmte dam &
A. In this process photons are emitted B ST B ¥
in the non-radiative transitions. L. .
B. Itarises from a transition between B. T ﬁléiiq:‘q ST ATl st STt
energy states of different o ST HshHUT & 39— BIdT 2
MUlHRAEIY: _ C. uferdifir sht o i wpedify i &
C. T_he rate for phosphorescence is 1R Bt 2
high as compared to fluorescence.
D. All of the above D. 3wk &t

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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64. How many significant figures are in 64. ffcIfad o § foha @ 3ieh 82

the following value? 200.06

200.06 5

A 5 A

B 3 B. 3

C. 6 C. 6

D. 2 D. 2

65. The IUPAC name of the following 65. frfefaa Rfirek s sméediedt 7 -

compound is-

~

N
HO\\*O\( HO \

A. (IR, 3R)-3-AEHIIITSAGTSFATIA-

A. (ﬁcl?l, 3R)-3-isopropylcyclopentan- |37
B. (1S,3S)-3- isopropylcyclopentan- B. (18,3S)-3- STgEIIUTSAHTSFATIA-
1-ol 1-3Ta
C. (IR, 3S)-3- isopropylcyclopentan- C. (IR, 3S)-3- EEIIEAHTSFATIA-
1-ol |37t
D. (1S,3R)-3- isopropylcyclopentan- .
(1_0| ) Propyleyciop D. (1S,3R)-3- STEHIUTEAATEFATIA-
13T

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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66. Which of the following stereoisomer 66. fefifaa o & ford TR Ea T &
has Keq #1 for conformational chair- FHRHIAA IR Ao & forg
chair flipping? Kegq #1 &2

A. :@ A
B.
///116/ B. ////'
C. o A C.
/s \\ ////' \\\\\
W K7 & Wy
D. \@} D.

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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67. The major product formed in the
following reaction is-

CHO i) PPh,/CBr,/Zn
O/ i) 2 n-BuLi

iii) Hg,O+
A. //,H
B. = Br
I
C.
| AN Br
H
D.
A H
Br

68. Which ketone has the largest
molecular dipole moment?

67. frefetiad stwishan § s arer e

68.

3UTE &-
CHO i) PPhy/CBr,/Zn
O/ i) 2nBuli
iii) H,0"
A. H

oY

forer 12 o1 FTTtereh Ty strepl we
ST BT 87
A /9
7
~ 7
B. O
N
T
C. —
—O
S

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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69. The major product formed in the
following reaction is-
(R)-4-tert-butylcyclohexene %?4)

A.\l/

Br
B.
= \Br
Br
| ///Br
Br
D. -
= Br
Br

69. frefetiae stwishan # s arer e

3CITE B

- 4T3 ST AR T —o
(R)- 42 Tﬂ’
AL

Br

@ 11

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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70. The major product formed in the 70. fyefetfad stiwishan § s arer TqE
following reaction is- IS B-

o @) o
A( _MeO A( MeO
s
cl J

/\/L\ /\A

B.
/ \ B.
—O —O N
| O

C O\ _I\
PR “ o XN

O o
D. O D. O
OMe Ol Me

71. Which one of the following compound ~ 71. frmfeifaad & & =i @ i Te@ Sa

would most easily form its conjugate ﬁaq‘qq‘rg’m‘q"[é’{:raqm?

base? & &
0 % ) % n ) an (IV)

A (D) A (D)

B. () B. (I

c. () C. (1

D. (IV) D. (IV)

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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72. Which of the statement is true about 72. feafafga srfufseam o s H i a1 he

the following reaction? Rere
N, N,
CT n
D = N
Me Me — Me Me
Me Yy Me Me W Me Me - Me Me o Me
o0 G0 0G0
[ I =
A. Reaction proceeds through singlet A sl River s 3 aem g
carbene. '
. . T ST 2
B. Itis an example of stereospecific alk
reaction. B. I8 Efarfafther stfufshar = wn
C. The mechanism of reaction is JETE T
concerted. C. s 1 frfaf e &

D. The products I and Il are
diastereomers of each other.

D. 3cTE I S 11 T g8 o SR
2

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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73. The major products [X] and [Y]

formed in the following reactions are-

(CH3)28:CH2
—_

THF, 0°C

| — o (CH3)25(0)=CH‘2[Y]
THF, 50°C

Q [leﬁgo

o [Y]:@
[Y]:@:o

[XI=

T

X]=

X]=

QR

XI=

QR

73. fyHfeiad stiwlsrams § o g 3

[X] W [Y] &
(CHg)ZS:CHZ
W [X]
— (CHs)zs(O):CH‘z
THF, 50°C [v]

[XI=

3 m:£§o

o [Y]:EjQO
[Y]:<];§:o

g

[X]=

X]=

LR

X1 =

QR

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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74. The major products [X] and [Y] 74. fyHfefad stiwsrans § o g7 3ame

formed in the following reactions are- [X]Td [Y] &-
OH
1 . OH
© N _LPCletner © \ i PClefether
" i ho X | \I//N T
OH Ph OH Ph -
© N I. PClg/ether © PCl/eth
I \? OH — [Y] \?\ I. PCls/ether L PClsfether | vy
i. H,O OH———
OH Ph 2 OH Ph ii. H,O
" “\”,ph A N Ph
= 0 [X]:@ )
OH OHO
e 0]
[Y]= @fLNHPh v] = NHPh
OH OH
B. N
B. N
X] = S>—Ph
s 5L
o O
[Y]= ©5LNHPh [v] = NHPh
OH OH
C. O C. o
[X] -©fLNHPh [X] = NHPh
OH OH
- L = DLy
D. 1% D. o
NHPh
b= Wl:@fL X]=[V]= NHPh
OH OH
SPACE FOR ROUGH WORK / T% & o o s
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75. The major product [X] and [Y] formed
in the following reactions are-

oT
y OTs

NaH | iy

75, fyHfefiad stiwsrans § o g 3

[X] & [Y] 2

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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76. The major products [X] and [Y]
formed in the following reaction
sequence are-

OMe
Na, NH3 |) CHol,, Zn/Ag
EtOH i) N,CHCO,Et, Cu(l) Y]
Me
A. OMe OMe
] =© V1= <] L~ COLEL
Me Me
B.
OMe
[X]= [Yl=
Me
C OMe
X1 = 1=
-~ \\\\
Me JJJ Me
EtO,C
D. CO,Et
OMe MeO\\ fj‘)
[X]= [Y]=
Me

76. fyefetiiad stiwisran ssen | o g

3cuTE [X] WS [Y] B-
OMe
Na, NH3 |) CH2|2, Zn/Ag
EtOH (X1 ii) N,CHCO,Et, Cu(l)~ [Y]
Me
A.

OMe OMe
[X] :Q ME <<>jj:(m CO,Et
Me

Me

OMe

B. MeO JJ.) CO,Et

[X]=
C.

[X]=
D.

[X]=

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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77. The major product formed in the

following reaction is-

77. freffiae st § s e ses &

Br
Bl o.Et AIBN CO,Et benzane
2 benzene BusSnH
Bu,sSnH A
A e) exclude O,
'e) exclude O,
A. /0
/
< R
o)
B. o
O
CO,Et
CO,Et
C. o)
0 o)
O
CO,Et
OH
OH
SPACE FOR ROUGH WORK / % & o forar srg
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78. The intermediate [X] and the major 78. fefaIfaa STfvfshar & a1 Areafies [X]

product [Y] formed in the following Td G IS [Y] =-
reaction are- >

SiM
SiMes " Bl X v
5 [X] > Y g -

A. @ g
A. SiMe, BCl, = SB"\CA;% " BCk
[X]—©<BCI3 Y:©/ ) o _(>
B. SiMe; SiMes B. Sives SiMeg
= @ v= @[ = LA
BCh BCl &k ’
C. SiMe, SiMe,
CwQrtern QU
gcb Cl gcb
®
D @ S|M83 D SIMEg

SPACE FOR ROUGH WORK / T&% &Td & o1 e

E-20472-BY-MYN-ELE-1CH9 45 22 Set A

?@ Teachingninja.in



79. The major products [X] and [Y]

79. fyefeiad stiwisran ssem | o 7

formed in the following reaction 3c9TE [X] W [Y] B-
sequence are- o
hv KOH
KOH @ > X] > [Y]
d D EoH” ") OAc Fon
OAc
A. I HH N
HH z =
3 X] = [Y]=
H
AcO H AcO o
B. fo) H B o l;'H © H
= X1 = I [Y] =
H H
Aco H AcO o)
C. HH C. - |;| H O\ H
z X] = [ =
8 AcO H OH
D. H H i i HH >/
= X1 = I Y] =
H
AcO H AcO e}
SPACE FOR ROUGH WORK / & @& o forar srg
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80. The major product formed in the 80. fyfetiiae stfwisman sshm | o1 Hea

following reaction sequence is- 3G =-
o o 1) NaH 1) NaH
2) BuLi O o :
)\/\ i /U\/U\ e
OCHj >
4) H,0" o 3) )\/\ Br
) Hs 4) H;0"
0
A 0 A O O
OCH; OCH,

OCH, OCH;
C. o C
0 o ) )%/\O S
MOCHQ, MOCHS
D.
oéCOZEt D. Oégcoza
X NS
81. The major product formed in the 81. fmfeiRaq sAfsifshan # o a1t yHE
following reaction is- 3ITE B
© 0]
Ph i
_LIAH, 4 Ph LiAH,
Me Me
A. (2S,3R)-2-phenylpentan-3-ol A. (28 3R)-2-HFreriet-3-aiet
B. (2R,3R)-2-phenylpentan-3-ol ' ' -
C. (2S,3S)-2-phenylpentan-3-ol B. (2R3R)-2- ‘ 33
D. (2R,3S)-2-phenylpentan-3-ol C. (2S,35)-2-%feTied-3-Aret
D. (2R,3S)-2-%fctteq-3-37et
SPACE FOR ROUGH WORK / T% & & forar sre
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82. Consider the electrocyclic ring

opening reactions of I-1V under
thermal condition following
Woodward Hofmann selection rules.

! OMe T ome

Pair A | \ | | \

T
/
T

O @]

I v
H H H H

Which of the following statements are

true?

(@) 1undergoes ring opening more
readily compared to II.

(b) 11 undergoes ring opening more
readily compared to I.

(c) NI undergoes ring opening more
readily compared to 1V.

(d) 1V undergoes ring opening more
readily compared to 1.

A. (a)and (c)
B. (a)and (d)
C. (b)and (c)
D. (b) and (d)

82. e EIHAA = (T sh1 I Hid §Y

e Rurfe o T -1V 6l Sidgrangioreteh
far snaf srffsrar | form &Y

' OMe OMe

Y
Y%

Pair A

11 \Y
H H H H

frefefiad s & © i a1 w82

(a) I3 T | 1 6T for stferes srrart
¥ gerdt 2l

(b) 13 qer H 11 for stfere srrart &
geAaT 2l

(c) IV 3 g H 11 # fir sifersk
AT & Gerd! 2

(d) I qaaT | [V H i safers
HATEH & Gard 2l

A. (a) 3 (c)

B. (a) 3 (d)

C

D

. (b) 3 (¢)
. (b) 3 (d)
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83. The major product [X] formed in the 83. frefetiae stiwishan # s arer e

following reaction is- 301E [X] ®-
o Me  COEt
N __ o Me  COEt
©\ +) acetone, 1t v ™ o = " acetone, rt X]
\O HZN \o HZN
A.
HO Me A. o Me
N Co,Et
\m ’ N—Co,Et
B.
HO COEL B. HO CO,Et
N—Me N
N €
C. COaEt C. CO,Et
A\
H N
OH 2 H
D. Me D Me
N—Co,Et
m 2 N COo,Et
H N
OH OH H

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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84. The following photochemical reaction

85.

is an example of-
Me

Me \«
hv

—_—
o~ y
Me Me o

Norrish type | reaction

Norrish type Il reaction
Photoenolization

Ox-di-pi methane rearrangement

o0 >

The major product [X] and [Y] formed
in the following reactions are-

Me
NP N /\/ heat |

[X]
K/\ Mo _heat vy
A. G ~ \\\\\ \\\\
[X] = [Y]=
~ '////
B. F o\ W\
[X] = [Y]=

84.

85.

frefcTRad wretenfienat STfwfsham Uk

Me

Me \«
hv

—_

o~ y
Me Me o

A. TRET YenTe [ SAfsTfeRam hr
B. HTRET YR 11 S1089fsham ohT

C. BICIUATATSSI?E bl

D. Ox-di-pi I G i

frrfaiaa STrfsra & s aTel S
Ieag [X] R [Y] B
heat [X]

Me&AON/Me
Me

M
K/\O NP ﬂ,[y]

A . \\\\ \\\\
L)
77 7

B . \\\\
[X]=

C. \\\ \\\
[X] = ::L [Y] = ::'

////

\\\\

7Y

\\\\
[Y]=

D . \\\\
[XI=

I////

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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86. The intermediate [X] and the major

product [Y] formed in the following
reaction are-

o
%K/ LDA o |) PhCI—+|OV
ii) H;O
A OLi o OH
[X] = 58\' [Y]:>gl\:/=\Ph
Me =
B. OLi O OH
[><]=>(\/Me [Y]:%_/E\Ph
C. OLi o O_H
95N I,
Me
D

[X] = %\/ Me [Y]= %J\f;\Ph

86. frfaifaa stfufsran & weerd [X] 3R
Y@ IS [Y] 3 &-

O

LDA i) PhCHO
}(U\/ > [X]

ii) H,O"

A. OLi
[X]= S

sy o d

o OH
Ph
Me

B. OLi O OH
[X]=%\/Me m:WPh
C. OLi o O_H
S Rte

Ph
Me

D.

[X] = >(\/Me [v] :%J\KE\Ph

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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87. The major product formed in the 87. fmfcrRad Stfwishan STshH =l THE 3ca1e

following reaction sequence is- 2
° o
o _ ’)J\
N MesSICL ZnCh EGN | || | Q MeSiCl, ZnCl, EtN ||
CHe, 45-55°C, 24 h A /lv CiHg 4555°C, 240~ A
A.
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88. Match the type of pericyclic process
from Column - | with the reaction
indicated in the Column - 1l

(a)
(b)
(©)
(d)

(N
(I

Column - |

[1,7] H-shift

[2,3] - shift

[3,3] - shift

[5,5] - shift

Column - 11

Benzidine rearrangement
Fischer indole synthesis

(111) Vitamin Dy synthesis from

precalciferol.

(1IV) Sommelet-Hauser

A

B
C.
D

rearrangement.
a-1V, b-11, c-11, d-1

. a-lll, b-1Vv, c-11, d-1

a-Il, b-111, c-1, d-1V

. a-ll, b-1, c-1V, d-ll

88. T - I U UL {oretoh UfshaT o JehTT ohl

W - 119 & 718 Afufshan & foremd-
Y -1

(@) [1,7] H-foT®e

(b) [2,3] - e

(c) [3,3]- R

(d) [5,5] - fRree
|9 - 11

() SIS Qe

() TR Setet @oguor

(1) SereeRie ¥ faerfia Dy dsgwor

(IV) HIHTE- SR qHedae

A. a-IV, b-11, c-III, d-1I

B. a-III, b-TV, c-II, d-1

C. a-IL b-IIL, c-I, d-IV

D. a-IIl, b-1, c-IV, d-1I

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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89. The major product [X] formed in the

following reaction is-

(o] o] (o]
J'J\/ Cl + w —,p
H OEt

A. CO,Et

B. CO,Et

yridine
50°C

89. fymfetiiaa stfwiskan o Te q&a 3cume [X]

2
o) o o) IEAECE
+ ridin
A. CO,Et
I\
A
B CO,Et
I\
N
c I\
Et0,C7 g jﬁ
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90. The major product of the following
reaction sequence is-

O
i) HNO;
—_
ii) heat
iii) Se, heat
A. i CHs

90. frfcTRard STfMisham STIshH =T THE 3ca1e

i) HNO,

ii) heat ()
iii) Se, heat ()

O
CH3

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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91. The major product formed in the
following reaction is-

f E 7 i) H;O"
// \ i) KOH

O

91. fyefetRae stfwishan # s arer @

3CITE B

(/ \§ ) _DHO
“No i) KOH

SPACE FOR ROUGH WORK / T&% &Td & o1 e
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92. Statement - 1 : Acetonitrile (CH3CN)

shows ‘H NMR signal at 51.97 ppm,

whereas methyl chloride (CH3Cl)
shows at & 3.05 ppm.

Statement - Il : The dipole moment of
acetonitrile is 3.92 D and that of
methyl chloride is only 1.85 D.
Answer the following questions
according to the codes given below.

A. Statement - | is true, Statement - 11
IS true; Statement - 11 is a correct
explanation for Statement - I.

B. Statement - | is true, Statement - 11
is true; Statement - 11 is NOT a
correct explanation for Statement -
l.

C. Statement - | is true, Statement - 11
is false.

D. Statement - | is false, Statement -
Il is true.

92.

oM - 1 : wEieifizreer (CHCN)
NMR f&He § 3.05 ppm T @ 2
Saifen firemget Farrse (CHaCl) 51.97
ppm‘T{ﬁ'@ﬁT%l

O - 11 : THIRITISe o feger et
3.92 D g 3R fHermser aeliiige i shad
1.85D 2

= fow Tu e o e Fefafed v
& I i

A, FUT - 1T 8, HAT - 1] 97 ; FHI -
11, S - | T I ST B

B. &Y -1HAE, I - [1 97 &; HY -
11, 2 - [ <t H=T = =1 2

C. F¥F - [ TcT 7, AT - [1 3AFH B

D. U - [ TAd 8, e - [ T R
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93. Match the amino acid as biosynthetic
precursors from Column - | with the

93. ¥ - 1 ¥ IIfEAfH ST & T H
T T4 T i - 116 39T

appropriate alkaloid from Column - 11. G T firaTe
Column - | va;w |
CO,H e - 1
(a HoN S CO,H
o NH, @ N X
~ NH
H,N CO,H H 2
H NH, (b) $H
~N
CO,H Ho N
(c) m CO,H
HO NH, © m
COM HO NH;
CO,H
NH,
(d) N\ NH,
N (@ \
H N
Column - 11 } H
() pelletierine ShlctH - 11
(1) hygrine () Ueifeuda
i s ) o
A IDI\fbl I, d-11 (D
. a- , b-1, C- y U” (IV) q_l.q_la.ﬁ\q.
B. a-ll, b-I, c-1V, d-11I
C. a_ll’ b-IV’ C-III, d-l A. a'IV, b'I, C'III, d‘II
D. a-l, b-Il, c-11I, d-IV B. a-II, b-1, ¢c-1V, d-III
C. a-ll, b-1V, c-I11, d-I
D. a-I, b-1I, ¢-II1, d-IV
SPACE FOR ROUGH WORK / T% &1 o fotar sire
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94.

Appropriate 'H NMR chemical shifts

(8) for the protons labelled as
Ha,Hp, Hy,Hy and H; for the
naphthalene and anthracene are-

5. 1.46,H,:7.8LH, :8.3],
y - 7:39,H; :7.91ppm
o 1.46,H,:7.8LH, :7.39,
:7.91LH, :8.31ppm

:1.81,Hy 1 7.46,H, :7.39,

:7.9LH, :8.31ppm

:7.8LHy :7.46,H, :8.3],
:7.91,H, :7.39ppm

A H
H

y

y

O
I T I T I T

<

4. Jeperefia it o % ferg Ha, Hy, Hy,
Hy 3t H, % &7 3 oferet foh e 91

¥ fire 37 'H NMR Tramafi seerma
(8) %—

H :7.46,H), : 7.81,H, :8.31,

y- :7.39,H, :7.91ppm

o 1.46,Hp 1 7.8LH, :7.39,
:7.91H, :8.31ppm

. 7.8L,Hp 1 7.46,H, :7.39,
:7.91LH, :8.31ppm
o 1.8, Hp:7.46,H, :8.3],
:7.9L,H, :7.39ppm
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95. An unknown terpenoid X, CjpH150,

on reduction with hydrogen forms
menthone and this on further reduction
forms menthol. When oxidized with
permanganate, it forms acetone and 3-
methyladipic acid. When boiled with
aqueous ethanolic KOH, it forms
acetone and 3-methylcyclohexanone.

It shows Amax =252NM in UV

spectrum. The structure of an
unknown terpenoid X is-

A ajo
PN
A

. do
A

9. Ueh AHFTd Zta'_‘nsg X, C10H16O , m@m

& BRI STTeH | Heof ST & U6 I8
AT T HTA SHTAT ©, e WHTHS o
ST TR BIAT © Al I8 THIH TR
3-firemserafe i st ST 1 S g
STt 39Tt KOH 3 |ref JeTeAT STraT @
I8 THITH R 3-Memsadmsaaead e
SFTAT 81 IE UV TerH |

Amax = 252 M fe@dT 81 91T eATEe
X Y €= 8-

A

O
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96.

97.

98.

Chlorination of propane results in the
formation of pentachloropropane as
one of the product which shows

'H NMR spectrum consisting of a

doublet at 6.1 ppm and a triplet at 4.5
ppm in a ratio of 2:1. What is the
structure of pentachloropropane
among the followings?

A. 1,1,2,2,3-pentachloropropane
B. 1,1,1,2,3-pentachloropropane
C. 1,1,1,3,3-pentachloropropane
D. 1,1,2,3,3-pentachloropropane

Quantum dots are referred to as tiny
semiconductor particles due to-

A. They emit light of specific
wavelength.

B. They are one-dimensional
nanostructured entities.

C. They provide quantum
confinement.

D. They exhibit confined electrical
conductivity.

Which of the following pollutant is the

most reactive toward haemoglobin?

A. Oxides of nitrogen

B. CO

C. Oxides of Sulfur

D. CO,

96. U o FARI-ThOT o TNUTHEEYT Tsh

97.

98.

3T & ®Y H YA a1 fmfor 2rar

25 'H NMR TegH femmar @ o 2:1
% AT H 6.1 ppm W Teh Soie 3 4.5
ppm T Tk feucie grar 8| Fefafaa o 9

GTFRATUITI Sl ETET T 82

A. 1,1,2,2,3-UTrRARIGOT

B. 1,1,1,2,3-Uea@RIso

C. 1,1,1,3,3-UeTaelitimd=

D. 1,1,2,3,3-Uea@RIdo

FAICH SIH I Y&H =TT UM o &7

T ST ST © SRAioh-

A. 3 fafste 7@ qef &1 gerer Scafsia
L 2

B. 3 Uh-STrmHY STEfod 3hTsat &l

C. J FaieH HHEBAHE T FHid 2l

D. d HifHa forerd =ITeteRar YaRid L 8

SHH W I |1 9, feelisn o afd
sarar framefier 22

A. TTSIISH o ATFTESH
. CO

B
C. W o HTFETSSH
D. CO,
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99.

100.

Fulfilling the needs of the present
generation without compromising the
ability of future generations to meet
their needs is-

A. Sustainability

B. Green Chemistry

C. Life Cycle Assessment
D. Recycling

The Taxol is used in Cancer
Chemotherapy. It belongs to which
class of Terpenoids?

A. Monoterpene
B. Sesquiterpene
C. Diterpene
D. Triterpene

99.

100.

wiors <ht difeart sl St shl g A
&I © FHAAT o forT S et
STEXAT T I AT 2-

A. TEAfIfAET

B. &0 @R fog

C. Sl =Ish Hedish

D. TshY]

ST T STANT HE HIHIeRdt 7 feram
ST 81 78 STUTSEH o fopet ot & waifera
27

A. THRT
B. HEfdeTdH
C. S
D. e
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22 | SET A

IR 3ifeRd T T WA 2% JTTeRaH 31% : 200
Time for making answers : 2 Hours Maximum Marks : 200
e :

1. 39wy uRaent § 100 TS v g o # )

T T % foTu 2 st Faifa 1 avft g stfamd 21

2. Wit % I, ¥t T OMR STRIE (TTEE) W ifeha hifemu |

3. SRUITCHe HodTeh Tgt fohdl ST |

4. Toret oft AT o FeThered AT ANT el T HIATSeT Wl T AT aid ¢ |

5. OMR 3TNE (ITTETIIE) T TANT Hld THT UET hig JAATTLTHT 7 S
@ o we 9 an suw uig a1 faerae onfe ug 9w ek werasy
TEEE BT A |

Note :

1. There are 100 objective type questions in this booklet. All questions
are compulsory and carry two marks each.

2. Indicate your answers on the OMR Answer-Sheet provided.
No. negative marking will be done.

4. Use of any type of calculator or log table and mobile phone is
prohibited.

5. While using OMR Answer-Sheet care should be taken so that
the Answer-Sheet does not get torn or spoiled due to folds
and wrinkles.
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