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1. Assertion (A) : The rate of aquation of
the complexes such as

[PtCl, ] %, [PtCI3(NH3) T,

[PtCl, (NH3), |, [PtCI(NH3)3T

proceed through SN? 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.

1. safveher (A) :
[PtCl, ], [PtCI3(NH3) ],
[PICI, (NH), ], [ PICI(NHg), | s

Sifee itk o STefietr T &€ SN2 1 &

HTEIH @ 3T st 2l

T (R) : STeATaRLuT sl & e eTenen

ST T 3T YATcHh AT o T h

R Tt =fRy

A. SAMNFHAT (A) 3T HRT (R) SHT T
& 3NTFHIT (R) 3T (A) Y Tt
ST 2

B. AN (A) 3T HRT (R) SHT I
& AT IO (R), 3A0THAT (A) T
el ST e 2

C. ANTHH (A) T 8 Ak HRIT (R)
TeAd 2

D. AT (A) TTId @ Afehd 1T (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 wp

2. AU (A) : qeh ©Tq SATIH T T=T

g e SIfershsior SrHieR Sifeet ag

T § A

FHRT (R) : A U1 STRAT H d FaTh o

HTHR § gfeg & d sl o s

ENEIEER IR EL L e R RS

A. ITFHAT (A) 3R HROT (R) SHT eI
& 3 T (R) firepe (A) 1 aet
ST 2

B. MR (A) 3T HRT (R) ST T
& Ao &I (R), 31f3reherT (A) i
T AT T R

C. T (A) T & AT HROT (R)
TeTd 2l

D. AR (A) TTTd © Ao 1T (R)
OR

STl j SATEATHT 6 1=l Sl Rl S5
Srerardr d? famm % forg et s s
M Fi st e g

A 9

B. 21

C. 12

D. 5
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4. CO bond order in mixed Phosphine 4. fufira wEhia swEie Sivcad § CO s

carbonyl complex varies in the order- T ShH-

(@ [(Ph3P)sMo(CO)s] @ [(PhsP);Mo(CO)s]

() [(Ph,PCI);Mo(CO);] () [(Ph,PCI),Mo(CO),]
() [(PhPCI;)3Mo(CO);] (©) [(PhPCIl,)3Mo(CO)s]
(d) [(PCl3)3Mo(CO)4] (d) [(PCl3)3Mo(CO)s]

A. (@), (b), (). (d) A. (), (b). (0), (d)
B. (a), (b), (c), (d) B. (a), (b), (c), (d)
C. (d), (a), (b), (c) C. (d), (a), (b), (c)
D. (c), (b), (d), (a) D. (c), (b), (d), (a)
S For d* metal ions in octahedral S e s i § d oTq ST
complex peg Will be- & foru Lefr 2=
A et = Hsp, (1_7”/A) A gt =Hso (1-A/A)
B. Mefr =Hso.(1-21/4) B Rt =Hso.(1-2174)
C. Heff =Hso (1+21/A) C. Heff =Hso (1+21/A)
D. Hetr =Kso, (1+47”/A) D. Hett =Hs0 (1+4}‘/A)
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6. Which statement is correct for Irving 6. sefei fafcrm siger & fofe &1 a1 e

William series? T R0
€)) It. is a plot of Io_g K against the (a) e firaeR T ST 3 ar
bivalent metal ions. N
(b) log K represent the stability of log K 37 0% wffe 21
the metal — ligand bond. (b) log K &q-fetite sfer sht feerar
(c) log K values decreases from T Sfafierea sF@r 2

Ba*?to Mg*.

log K 1A Ba™ & Mg*?
(d) log K values increases from (c) log g

9 EAEAS G R
Mn*? to Cu™. - »
A. (a) and (b) only (d) log K= #= Mn™ @ Cu
B. (a), (b) and (c) LE SIS
C. (), (b) and (d) A. FHFA (a) 3T (b)
D. (b), (c) and (d) B. (a), (b) 3 (c)
C. (a), (b) ¥R (d)
D. (b). (c) 3R (d)
7. The cluster structure of Teg** T Te*" i Foret wamT Rred gt 82
belongs to- A. SYeTet ST SR

A. Chevrel phase structure

B. Naked B. T
. Naked structure

C. TFATITHAIL HeT FeAEL
C. Hexanuclear metal cluster R

D. Trinuclear metal cluster D. BT tee dereet

8. . . . . . 8. 4 o .
Which electronic transition is possible [Fe(CN)G] A o LS TereT 3

: -4
in the redox spectra of [Fe(CN)S] it oz .
complex?

A 1"t to t*zg

Aty 1oty

B. t,, tot",t"
g Iu* 2u
B. 1ty to t"t",,
C. th, 1"y, to eyg*
C. tnlu tn2u to eZg*
D D. 1"ty to ty,
-ty tT, 1oty
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9.

10.

Which statement is correct if sodium
metal is shaken with naphthalene in a
non-aqueous solvent?
(a) 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

Assertion (A) : (CH3), N have

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
(R) is false.

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

9.

10.

Afs Tifeam orq I TS foramre o

WA o T TEATT ST ¥ i AT FHAUA

e 27

(a) T sTgFarehia 2

(b) foremr & siferefteror o7 gt 2

(c) TITSTH o AT bl AHAAT
EQUP RURCR ISR

(d) Torere S afsrr 7 R)

A. Had (a) 3 (¢)

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

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

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

AR (A) : (CH3), N | forepa

TR G § Sl (SiHg ), N

Teh THde ST 2

T (R) : TR Si, FHTel bl o H

31fereh forre eTesh 2

A. NI (A) 3T FHRT (R) THT T
& 3T T (R) 3Ahe (A) T Tt
TEAT B

B. 3If¥eReH (A) T HRIT (R) SHT T
& Ao T (R), 3f3rherT (A) i
Tl T el R

C. ANTH (A) T & Ak HRIT (R)
TTeId 2l

D. e (A) TTTd © AT SIROT (R)
a2
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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 sifirerert (A) : HNO; S e wroraa
tftre et eTsgieH Teiige o & & &9
o aER T 2
ST (R) : FAITH I H,F* 3 Bied 2

A

SANTHRAT (A) 3T FHRT (R) ST T
& INTHIT (R) 3T (A) Y Tt
T R

SANTHRAT (A) 3T FHRT (R) ST T
& AT SRUT (R), 310R (A) T
T ST T 2

IMH (A) T © AT FHRIT (R)
TeAd 2

MHA (A) TTeTd & AT ST (R)
qa R
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12. Match the following discovery with

13.

their discoverer.
Column |
(Discoverer)
(@ E.O. Lawrence
(b) Frederic Juliot & Irene Curie
(c) Willard F. Libby
(d) O.Hahn & F. Strassmann
Column 11
(Discovery)
(1) Induced radioactivity
(1) Nuclear fission
(1) Cyclotron
(IV) Carbon dating

A. a-lll, b-11, c-1V, d-1

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

Which technique is used for the
extraction of metals.

(a) Amalgamation

(b) Solvent extraction

(c) Hydrometallurgy

(d) lon exchange chromatography

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

12. fyfaRad @ISt &l 3k GisteRdi o a1

13.

firem hifsy
T |
CEISETI)
(a) §. 3. ANH
(b) Frefier Siferre ST st gt
(c) Toere us., forssht
(d) ST AR h, LEiT
T 11
(@rsh)
OB EGRERIPIEI)
(1) oA fergie
(III) WTEFATSH
(IV) e Sfdm
A. a-Ill, b-I1, ¢-IV, d-1
B. a-L, b-IIL, c-IV, d-II
C. a-Il, b-l, c-1V, d-II
D. a-IL b-1, c-IV, d-III
YT o [HhNUT o foTq, fordt dehieh o1
SR foRaT STTT 87
(a) Tasror
(b) Hicad THHCHH
(c) SAUTIHRH
(d) ST UFH=IS! sheuTh
A. Fad (a) 3T (b)
B. &dd (a), (b) 3 (c)
C. &ad (b) 3T (d)
D. (a), (b), (c) 3R (d)
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14. Which phosphorous have flaky type 14. forg BIERRY H WaeR YR i foree

crystal structure? AT Bt 22
A. White phosphorous A T BRI
B. Red phosphoro '
POSPROTOLS B. AT BIEHRE
C. Black phosphorous
D. Scarlet phosphorous C. e HIEHIH
D. THIic BREHRH
15. Match the following Metal catalyst 15. famfifiad Grq Sciteh 1 SRl Heiferd
with their respective reaction. gfefsrar O fem sl
Column | W 1

(@) RhCI(PPhs),
(b) TiCl,/ Al(C,Hs),
(c) [Rh(co)H(Pph3)3]

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

(@) RNCI(PPh3),
(b) TiCl,/AI(C,Hs),
(€) [Rh(CO)H(PPhy), ]

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

Column 11
() Monsanto acetic acid process ik ’.' II
(1) Hydroformylation () A wfafee ufte ik
(111) Olefin polymerization (1) TESIHHEEAIE
(1V) Hydrogeneration of alkene (1) SRR el

A. a-l, b-lll, c-Il, d-1V
B. a-1V, b-1ll, c-I, d-ll
C. a1V, b-ll, c-1ll, d-I
D. a-1V, b-lll, c-Il, d-I

(IV) TSI T BTSSRI
A. a-1, b-1III, c-I1, d-IV
B. a-IV, b-111, c-I, d-11
C. a-1V, b-Il, c-I11, d-I
D. a-l1V, b-111, c-II, d-1
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16. Which statement is correct for

halogens.

(@) All the halogen shows positive
as well as negative oxidation
state.

(b) X-X bond in F, is much
stronger than Cly, Br, 1.

(c) Only fluorine can form
hexafluoride with sulphur, No

other halogen form hexa-halide.

(d) Fluorine doesn’t form

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

16. S o foTT o 91 her adt 22

(a) Tt BAISH YTcHeR TAT SHUTHS
S TREToRTUT 37T ST 2

b) F, #x-xsem, Cly,Bry, &
H e wteld 2l

(c) Sharel T & Tt & aTe
TFATFANTE ST GohdlT &, IS 3T
BATSI LFET-3ATES T} ST 2

(d) IR UTefieetTss Tal STt 2

A. (a), (b) 3 (c)

B. (b), (c) 3R (d)

C. &ad (c) 3 (d)

D. %ad (d)
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17. The product [X] formed by reaction of

Ferrocene with acetyl chloride and

A|C|3 is-
A.

e

w
f\Eo

T—

@
Q)
~

O

@@, @

o
o

@@,

7. vt o weffeat smse v AICH; &
ey RTsRaT & 9TH SeaTe [X] -

A. o)

v

T—

@
Q)
~

O

@@, @

o
o

@@,
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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 Ry is 15x10™°m?
A 25x10m
B. 35%x107®m
C. 45x10%m
D. 55x10m

20. What stable product will be formed
when 4, U?%8 is bombarded with
neutron?

239
A gU

18. ey St & Feg(CO)y, % fau
fohd RrET gTa B9

oo w >

2

4
5

19. A2 o fsan (r) o ERt, e

Ry 1.5x107% sfex
A.

B.
C.

D.

20.

B
C.
D

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

239
92U

S g, U238 wx =g oy ey o STl B
a1 Shi-4T e 3eaTe F?

A
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21. In Mossbauer spectroscopy, how 21. TTHETI TFIRhId T,

many peaks will be obtained for Na, [Fe(CN)5 NO].ZHZO o
Naz[Fe(CN)S NO]ZHZO metal W%%@ﬁﬁﬁ& m\jaﬁ?
complex? A 2
A. 2 '
B. 3 B. 3
C. 4 C. 4
D. 5 D. 5
22. Which of the following carboborane 22. f=faRaa o @ & o1 wEiERT

come under the structural type of “arachno” % T=EHTHF YHT F Sidqild
“arachno”? T 20
A. CyHgH ™

2FgH12 A CoHgHy,
B. C,B7Hy3

B. CyB7Hy3

c. C,B,H

4227176 C. C4BZH6
D. C,BgH

28" 10

D. CyBgHyg
23. How many grams of cadmium will be 23. efiEm gothe & Sl ot | 2 TrAeR Y

deposited in 4 hrs by passing a current T YaTfed i 9 4 8¢ § fohaw I8
of 2 amperes from an aqueous solution Shefirem T 2T
of cadmium sulphate? '
A. 16.7 gm A. 16.70H
B. 15.7gm B. 15.79H
C. 14.7gm C. 14779
D. 13.7gm D. 13.77M

SPACE FOR ROUGH WORK / &% &Td & fo1 e
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24,

25.

26.

Which of the following statement is
NOT correct for the ionization
technique used in mass spectrometry?
(a) Elis asoft ionization method.
(b) El is hard ionization method.
(c) ESlisasoft ionization
method.
(d) MALDI is a hard ionization
method.

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

What is the magnitude of distribution
ratio (D), if E (% extraction) = 90, and
volume of organic and aqueous phase
IS same?

A

O N o1 W

B.
C.
D

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,

25.

26.

oTE WS | 3T=entor fafem o fore

freferfaa & & o6 a1 e we TE 22

(a) EI U T Aoy fafr )

(b) EI ST 3rmaiertor fafr 2

(c) ESIUsh T ArreRor fafer 21

(d) MALDI U ST IR
fafer 2l

A. Fad (a) 3R (¢)

B. ad (b) 3 (¢)

C. &ad (a) 3 (b)

D. %ad (a) 37 (d)

feraRoT ST (D) 1 afeAToT )T 8, AR B

(% TsaREuT) = 90 & 3R FHTelfeh i

=0T T HTET 99 272
A.

3
B. 5
C. 7
D. 9
feffiad ® @ =i € ar1q Asgrse feadq
o wIS[g Bt 87

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

A. Fad (a) 3R (b)
B. @ad (a) 31 (c)
C. *ad (a), (b) 3T (c)
D. %ad (a), (b) 37 (d)
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27.

28.

Assertion (A) : A higher concentration
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

27.

28.

AR (A) : ThT Seemfdes fasgwor a

FHTET H e fer=wor 6l o 5 Teresh

SAFLIATSE ohl 3= TSl STl STt 2

&I (R) : Residual current o TcH i

EARL

A. ITFHAT (A) 3R HROT (R) SHT HeT
&, 3 N7 (R), AR (A) T @&t
T 2

B. 3f¥eRYH (A) 3T HRIT (R) HT T
&, 3 N7 (R), AR (A) T &t
ST & 2

C. AN (A) T & wAfehd IO (R)
TTeTd 2l

D. AN (A) T & ATk RO (R)
TR

3 TR TehT shl U&= ol fSTeh 10
sample digestion %Wﬁ@ﬁﬁﬁg
HehHUT dedl (Zn, Ni, Fe, Co) ! ATATHS
wq § futfia fo S gehar -

(a) XRD

(b) ICP-OES

(c) ST ShIHITh

(d) IR

TET I HT = F

A. Fad (a) 3R (¢)

B. &dd (a) 3T (b)

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

D. &da (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.

ffaRaa o @ fore SueRtor 1 ST
T ST STHIReE % ST
SSIHT ol AT HA 3 fAeiia 3 &
foTe foma ST wehar 22

A. 9 shIEemmhT

B. 3=9 eI alcT shifaeht

C. TR (TR SHIHSITET

D. T shiBeumhY

3 AT shl T L ST EqETET §
ST o T T ST T | M 82
(a) Cr (b) Bi

(¢) Mo (d) Sb
FrAfcIRad H & w2t I <

A. %A (a) 3T (b)

B. %ad (a) 37 (c)

C. &dd (a), (b) 3T (c)

D. %ad (a), (b) 37 (d)

TRNTICHeh TIOTHT sl TRl oa<h i &
Tl ekl sl TE=T |

(@) i

(b) W fo=e=

(c) wHEAR

(d) @ g foere

A. Fad (a) 3R (¢)
B. ad (a) 37 (b)
C. &ad (b) 3R (d)
D. &ad (¢) 3T (d)
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32.

33.

In the reverse phase (RP)-HPLC
chromatography, the mixture of
solution containing (a) methanol,

(b) xylene, (c) phenol, and

(d) benzene is injected.

Give the correct order for the elution
of these compounds from the RP-
HPLC column is-

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

The rotational partition function of
HCI at 25°C is-

(Given that:B = 10.591cmtand

KgT _ 207.224cm—1)
hc

5.1

0.051

19.57

1.957

oo w»

32.

33.

Reverse phase (RP)-HPLC SHIESIITI |,
(a) BT, (b) S8, (¢) Thre, 37X
COESERSALCHEIRS AT RINICIES
RP-HPLC #hieH | 37 Jifirehi o e
T T A 3

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

25°C 9 HCI T FUiT Hferawor % 8-
(feemmr? : B=10.591cm™* it

KeT _ 207.224cm™)
hc

A. 5.1

B. 0.051

C. 19.57

D. 1.957

SPACE FOR ROUGH WORK / &% &Td & fo1 e

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

22 SetA



34.

35.

Which of the following statements are

correct?

(@) 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)

SO 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 tmol™?
C. 115JK 1 mol™
D. _11.5JK mol™?

34.

35.

frmaferfaa § @ = a1 wuT w22
(a) Shitehet TIEIITEST ATf3Teh Aer firer
T el 2
(b) & AT o @Y gare i
FftreneT Mt 5@ ST 21
(c) TS ST U HE (e STl T
T ST K BT ST 2
(d) TTEIET 3TN ! GHF % fTg
FAI G- AU TR el 2l
A. (a) 3T (b)
B. (c) 3R (d)
C. (a) 3 (d)
D. (a) 3R (¢)

RO ATIHT W Uk HATER! 1 T ST
GNTAT B ST 21 T Y et Hiew Trgrft
i 8-

.+ 5.76JK tmol™t

A

B. 576K mol™
C. 11.5JK ™ mol™
D

. —11.5JK Tmol™t
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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 — Ae—E/RT

The unit of A will be-

A dm®moltst

B. S—l

C. moldm=3s7!
D. dm3molts?

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

intercept value 200M ~Ls. If the initial

enzyme concentration is 1.0 x1078M,
the turnover number is-

A. 50x10°
B. 50x10
C. 5.0x10°
D 2.0x10°

36. fgeir shife st orefiforan & o, sTmafa

37.

I (A) i Feferitae geftertor (@i

= moldm ™3 3 Hw = s) =T ST
oteh Tatfea femam ST aerdr 2-

K= Ag E/RT

A T FTS BIT-
A. dm*mol s
B. S—l

C. moldm=3s7!
D. dm=3molts™

T UStTen Sfed sAfuferan & fo, weh
TS 1a-57eh TiTe 3 SeLH T A

200 Mt urar B Afe g demgn
gizar 1.0x10°M 2, qr et we 3
5.0x10°

5.0x10

5.0x10°

2.0x108

o o w >
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38. Match the following.
Column — |

(@) Clapeyron Equation
(b) Van’t Hoff Equation
(c) Thermodynamic Equilibrium

AH
T2

constant
(d) Gibb’s Helmholtz Equation
Column — 11
o(AG/T
(|) [%j = —
P
an din Kp _ AH°
dT RT?
any 92— AHn
dT  TAV,,

(V) AG°=-RTInK

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

38. famforfiad =i i)

T - |
(a) FATIT TR
(b) JTUE-TTH GHIHT
(c) SHWdR aTe fEerish
(d) firee TonRicest aHiehtor

W11
0 O(AG/T)) _ AH
or ), T?
() dinKp _ AH°
dT  RT?
iy 9P __ Ab,
a7 TAV,

(1IvV) AG°=-RTInK

A. a-lll, b-11, c-1V, d-1
B. a-l, b-11, c-1V, d-lll
C. a-lll, b-l, c-1V, d-lI
D. a-l, b-1l, c-ll, d-1V
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39.

40.

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, = 32kJmol ™ for various steps of

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

A. 28kImol™?!

B. 78kImol™?
C. 32kImol™?
D. 30kJmol™

From r =k[A]" (n = order of

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

A o = L =
(n-1)[A]) " ka
B 2n—1 1
" [Al Tka
C t, = 2" 141
(n-1)[A} " Ka
D 2n—1 1
tyo =

39.

40.

RISINICHICIRIERICI ALY

A—2p_k ,c
k_
mﬁ%éﬁqﬁmﬁ%%@q&mwmh%‘

I8 E, = 25kImol ™! it
E_, =23kJmol™?, &k

E, = 32kJmol " 3 sifufra it
AfsHIOT el 2-

48kJmol™?!
78kJImol?!
32kImol ™t

o o w »

30kJmol™

r=k[A]" (n= 3R i) = forg,
tyyp (N #1) (372 sy Fre) o =iereh 2-
A typ = : =

(n-D)[A]y "ka
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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|CI™) =+0.2223V
A. 21.45KkJ
B. —21.45kJ
C. -10.72 kJ
D. 10.72 kJ
42. The conductivity of a 0.02moldm™
aqueous KCI Solution at 27°C and 1
atm is 0.1411 Sm™L. The molar
conductivity of KCI solution will be --
--- Sm? mol 2.
A. 1411
B. 1411
C. 0.1411
D. 0.01411

41. 25°C W fmfcTRad g Affsran o forg

AGO &Y TUHT -

AgCI+%H2 —>Ag+H" +CI”
fearmn
E9(Ag, AgCl | CI™) = +0.2223V

A
B.
C.
D.

21.45kJ
—21.45kJ
-10.72 kJ
10.72 kJ

42. 270C 3T 1 atm T 0.01moldm ™3 Sieft
KC1 =it st =retehar 0.1411Sm ™t 2

Sm2 mol~t g

A
B. 1.411
C.

D. 0.01411

14.11

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 = VVolume)

A. kTIhz

B. —kTInZ

—+kInz
T

D. kT2 (5“’1 ZJ
8T V,N

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

A. All sites on the surface are
equivalent.

B. Adsorption cannot procced beyond
monolayer converge.

C. There are no interactions between
adsorbed molecules.

D. All of the above

43. fafea Gferawor e Z 1 39T sk

44,

T2t (S) st TTomT o fote fmfefaa d @

forer 31 T ST foram e 22
(U = Tiafies Seit 3R V= TRIa)

A. kTInZ

B. —kTInZ

—+kInZ
T

e

oT V.N
ST SATRrRITSoT FHardt & fog
freforftaa o @ o) ©t amond g 22
A. Ha8 T A+ |15e T @
B. SRNYur OIcRR & 311 74 &g
HerdT|
AT 073t o ot g
STAATsRAT T8 B 2l
D. ITIh &+t

O
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43. In colloids and surfaces, the following

46.

concepts have been observed-

(@) Many colloidal particles are
thermodynamically unstable
but kinetically not labile.

(b) 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)

The total numbers of arrangement of
four distinguishable particles among

energy level 0, 1g,2¢ and 3e with the

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

A 6

B. 4
C. 3
D. 2

45.

46.

FIcTEed 3R waei H, fefafaa

(a) S PIATSSH HUT SHTT(TH & T
1R BId & Afeh Mo ® T &
rfer T B 2

(b) FARIAI HITESH HUT T
AU 1 TR TehTuT g

(c) PIAATESH ol STFR STATTH G
37e2 fopaT STTaT 2

(d) o Aeror A-STrafes gheade B

T AT B (B)-

A. Fad (b)

B. (b) 3 (d)

C. (a) 3 (c)

D. ad (d)

Il T 0, 1g, 26 3TV 3¢k S =R AT
T VI 3 SeTET hl Fd TEAT 3 0
% |1  foh 0 o9 0T 37X 3¢ T T T
2-

O o w >
TR TC R NN
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47. A hydrogen molecule confined to a

7w BTEEISA & 25°C W 100cm® T

100cm?® vessel at 25°C (Given that ok Ehifird 1 (R e & afir qamdet
thermal wavelength 7.12x10™*m). 7.12x 10_11m )\ ETaEIoE S

The translational partition function of

hydrogen molecule will be- g T E-
A 277x10% A 277x10%
B. 2.77x10" B. 2.77x10"
C. 27.7x10% C. 27.7x10%
D. 27.7x10t P 27.7x101
48. The ionic strength of 1 M uni- 48. 1 M TH-gHaciE, 1 M FA-amgaeie, 3 1
univalent, 1 M uni-bivalent, and 1 M M TTE-ST3acIE SAFLIATZEH ehl SATAH
bi-bivalent electrolytes will be- . )
A 4M A. 4M
5. 8M B. 8M
c 3M cl 3M
D. 6 M '
D. 6 M
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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 =§,Jg =3 and

[ S—
w
|

N |~

N |-

I
N |-

o
N~ N
H

N | w
=

The Hamiltonian of the one-
dimensional anharmonic oscillator is

given by-

~_ h*d? 1, 3y

H=———+=-kx“+cx”+dx
2m dx?

The perturbation part on the related
harmonic oscillator is-

A 1

~kx?
2

E kx? + cx°
2

1
Zkx? +cx3 +dx?

ox® +dx*

49.

50.

=5 Jp =5 97 Js = TS
o ToTT SHIvfier FaTT o TR Ty -
SHIUI FAT Faien HEAT o T 7
i

A

NlwWw N w
N |~

N |-
N |-

o
N N
H

-

N | W

Teh-STATHT SR STl o1

efufeea 3q yonr fear mam 2-

Heiferd g ATt W perturbation

AT B-
A.

1kx2

2

E kx? +cx°
2

%kx2 +ox3 +dx?

ox® +dx?
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5l 90GHz =

A

B.
C.
D.

0.3
3.0
0.9
9.0

cm

52. The point group chloro-difluoro-iodo-

methane is-

5l 9.0GHz =

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

52. FeRI-feueRI-STrTEl-Ha o fofg wipe 2-

A C
A G
B. C
B. C .
. C
C. C, 2
D. C,
D. C,
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53. The Hamiltonian matrix to estimate 53. HTEHAI-ALTESIEH hl SAHATESII sl

the delocalization energy of cyclo- T STTHM o o foru 2fafoeam Bfeaw 2-
butadiene is- ~ )
A (a B 0 O A (o B 0 0

B o p O B a B O

0B a B 0 B o B

00 B « 0 0 B «
B. (0 B O P B. fa B 0 B

B o B O B a B O

0 B o P 0 B o B

B0 B o B 0 B «
C.(a B o O C.(a B a O

B o p O B a B O

0B a B 0 B o B

0 o B o 0 a B «
D.(a B o O D. fa B a O

B o p O B a B O

0 B o P 0O p a p

00 p a 0 0 B «
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54. The wave function of a particle in one- 54 L(0<L<X) e ¥ ueh-oTramt st

dimensional box of length 3 e BT 35 T e ) i e
L(0<L<X) is defined by:

T &-
2 . (3nx
y(X) =\/Esm(Tj. In between v :\/%sin(s%)(}

most probability densities of particle syrerier BT Sed T 3
are located are- )
A LL 5L A LL 5L
— o and — 62 ¥R 6
6 2 6
B. L L L B. LL L
— —and — 64 ¥R 9
6 4 2
C.LL 5L C.LL 45L
E,E and ? 6 ! 3 6
D. LL_ 5L DL L 5 5L
g,zand ? 3 ! 2 6
95 A part of the Cyy character table is 95. C,, @t aferet a1 Tk s A=y R et
given below. The correct value of a, b, 2l a, b, ¢ I d T TL A =-
c and d are- 3
NI EE Cyv|E|C;,|2C4| 20y| 204 |N =
4v 2 4 V| £6d A1l 1 1 1 Z,ZZ,X2+y2
A1111112,zx2+y2 Alll1l1]al-1|R
A2 1111 a -1 |R; Bl 111 b 1 -1 XZ_yZ
Bi|1] 1| b | 1]-1|x?-y? B, (1] 1] 1| 1| 1 [xy
B 1) -1)-1)1[xy Elc[-2] 0] 0 d[(Mx2)RxRy)
Elc|2]0|0]d|xyyxzx)Rx.Ry)
A. a=1lb=-1c=0d=2
A a=1lb=-1c=0d=2
B. a=-1b=1c=-2,d=0
B. a=-1b=1c=-2,d=0
C. a=1lb=1c=-2,d=0
C. a=1b=1c=-2,d=0
D. a=-1b=-1c=2,d=0
D. a=-1b=-1c=2,d=0
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56. Which of the following equation is not

S7.

58.

TRUE for linear operators pand Q
and function f and g?

A. P(bf +cg) = bPf +cPg

B (P+Q)f =Pf +f

C. Q(f +9)=Qf +Qg

D. PQy=QPy

The standard deviation of a data

analysis is found 0.004 ppm. The
variance is-

A 16x107°
B. 32x107°
C. 40x107
D. 40x107

In the presence of external magnetic
field (normal Zeman effect), the
doublet lines of the sodium spectrum

(transition of 2S,, — 2|:’1/2, 2P3/2)
splits into ---- lines.

A. 10

B. 8
C. 11
D. 9

56.

57.

58.

frfafaa o @ o a1 arfieor Ras
AN pand Qﬁwﬁfﬁg%%@
e e 29

A. P(bf +cg) = bPf +cPg

B (P+Q)f =Pf +f

€ Q(f +9)=Qf + Qg

D PQg=QPg

fereft ST oot <A1 HTIek ferret 0.004
ppm ITIT STTAT | IRT-T T 01 8-

A 16x107
B. 32x107°
C. 40x107
D. 40x107

SITELt SeTehId &1 (|THTA S TTe) 3
Suftufa &, Hifeam Waga i el W@
(281/2 _)2P1/2,2P3/2 T HhHUT) -----
et # forfora g st 2

A. 10

B. 8
C. 11
D. 9
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59. 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

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

weight-average molecular weight

(MW) are-
A. Mn _ 2M1M2 _MW: M1+M2
M+ M, 2
B. 1 MitMy i 2MiM,
’ M; + M,
C. i = 2MiM 1 2MiM,
M1+M2’ M1+M2
D. Mo = M; +M, . M = M; +M,
2 ' 2

59. weh o foReat U, (hkl) a1 Stet et &, k
3R [ forym/aw grd €, v foada et |
W@ ST 2| SIaTed STeTeh 8-

A. O TR

B. 3T=d:ahf~sd OHIT
C. Ao shivgd S
D. ®TEE hiwsd o

60. srorferes s My s M, ame srgeres
SAUSHY F T ST fafi B 8w
T AT W (Mn) IR -3
SR (VIS
A 2MiM, o7 My + My

Mo = Vi =
MM, T2

B. anMl-i-Mz'MW: 2M1M2
2 M, + M,

C. Mo = 2M|M, My = 2MM,
M1+M2’ M1+M2

D. mn:Mlez;mW:Mlez
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61.

62.

63.

Copper has a face-centered cubic
structure and lattice constant of its unit

0
cell is 3.6 A. The distance between

the nearest neighbor copper atom in
the structure is-

A. 0
1.20A

B. 0
1.81A

C. 0
2.54A

D. 0
3.60A

Which of the following
atoms/molecules would show both
rotational and vibrational spectra?

Ar,N,,HCI,CH,Cl and SF;
A. Ar,HCI,CH4Cl and SF;
B. HCl and CH4CI

C. HCl and SFy

D. N,,CH,Cl and SFy

For fluorescence, which statement is
correct?

A. In this process photons are emitted
in the non-radiative transitions.

B. Itarises from a transition between
energy states of different
multiplicity.

C. The rate for phosphorescence is
high as compared to fluorescence.

D. All of the above

61.

62.

63.

T shl BT eTeh-shigd BT & 31T

S Té et 1 T Reri 36 21
HCHAT H THepedd TSidl diel o T o
sfter o1 gt -

A. 0
1.20A

B. 0
1.81A

C. 0
2.54A

D. 0
3.60A

[N N aN

frforfiard # & I9 |1 ATy
EURICT 31 T ST Tae
fegmam?

Ar,N,,HCI,CH,Cl i SRy

A. Ar,HCI,CH4CI =i SFy

B. Hel st CHyC

C. Hcl st SFy

D. N,,CH4Cl =i SFy

gfedifer & forg s 91 s |2 22

A. 39 ufskar 3 f-faferofia dermon §
B Icafsid gid 8l

B. e fafir= sigetar arelt Sl stereeratt
& oI GshHYT ¥ 3T BT R

C. Sfcreif shl ot | THeeife ol X
T2k Bl
D. ST &+t
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64. How many significant figures are in
the following value?
200.06

A 5
B. 3
C. 6
D. 2

65. The IUPAC name of the following
compound is-

HO\\\O\(

A. (1R, 3R)-3-isopropylcyclopentan-
1-ol

B. (1S,3S)-3- isopropylcyclopentan-
1-ol

C. (1R, 35)-3- isopropylcyclopentan-
1-ol

D. (1S,3R)-3- isopropylcyclopentan-
1-ol

64. fefefga 7 & foraa amefer 37 &2

65.

200.06

A. 5

B. 3

C. 6

D. 2

fferfed 2tfiren <1 STTggUiwet T 8-

HOY \\/

A. (IR, 3R)-3-HATEISOIEAETEFATIEA-
1-37

B. (IS,3S)-3-Mlsalulqlsﬂalsowtidﬂ-
1-371

C. (IR, 38)-3- STEHMITEAETEFAIA-
1-371

D. (1S,3R)-3- STSEITETHTSaATIEA-

-3
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66. Which of the following stereoisomer 66. ffafaa o o fora hifEismeam &

has Kegq #1 for conformational chair- FHBHTHIA T-II frAftr o forw
chair flipping? Keq #1282
Al :(b: A.
B.
B.
///116/ ////'
NN N
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67. The major product formed in the 67. fefaTRaa SAffsham & s arer sa
following reaction is-

CHO i) PPh4/CBr,/Zn

3TE 2-
CHO i) PPh4/CBr,/Zn
" 2 n-Buli O/ i) 2n-Buli
iii) H;0"

&

iii) Hy0*
A. H
: = A. P H
B. Br
= B. = Br
I
C Br
3 H
D. H
D.
8 M
Br Br
68. Which ketone has the largest 68. forer 1S st Tt Ty strel e
molecular dipole moment? SITET BraT &9
A. o)
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69. fefcTRaq SAffshaT o s ATl TE

69. The major product formed in the

following reaction is- 3ITTE 2-
A _ Bry
(R)-4-tert-butylcyclohexene TM—) (®)- 4_2_3_@31331?13&@%% CBcrlz4
Ak AL
O, O
L -
Br
B. B.
" T
I; Br X \Br
Br
c g c.
%,
Br %
! EE‘
Br
D~ D. L
- @
Er Br X ~pgr
Br

SPACE FOR ROUGH WORK / &% &Td & fo1 e
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70. The major product formed in the 70. freferfiaa stfvfspen & s arer s
following reaction is- 3dTE 2-

o O o
A( _MeO A( MeO
—_—
cl u

/ \/L\ A /o\/&\

71. Which one of the following compound ~ 71. f=feiftad & & == @ i Te@ ST

would most easily form its conjugate & T g v T

base? & &
0] % n % ) (I D) (V)

A (D) A (D)

B. (Il B. (Il

C. (1) C. (1

D. (IV) D. (IV)
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72. Which of the statement is true about 72. faefafaa srifsrar o s & 19 91 e

the following reaction? e 27
N, N,
1Y) .
-0 7= D 7=
Me Me = Me Me
Me Me Me \ Me Me Me Me \ Me
o X
0L GD-C0
| I =
65% 35% 65|o/ 3:3!)/
A. Reaction proceeds through singlet A RIfraT Riee i & Tem g
carbene. '
I syt
B. Itis an example of stereospecific ikl
reaction. B. 7% wfrarefafth, sfufsram 1 T
C. The mechanism of reaction is JTE 2
concerted. C. fufsrar it franfaftr e 21

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

D. 3cuTE I S 11 T g8 o SR

2
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73. The major products [X] and [Y] 73. fefaRaq sArfsmamstl § s 1ed 3cae

formed in the following reactions are- [X]TE [Y] &-
S aeads e
’ THF, 0°C
— CH;),S(0)=CH
| o O ey, =\ craso=cH,
: | © ~FrF s0c * ']

0o

[X] = o}

B. B.
[X] = © [Y]= [X] = o [Y]=

- C.
- [X]= [Yl=

Y] =

; O
|~ ;:O o ;: o
D. o D

X]=

@“O
O
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74. The major products [X] and [Y]
formed in the following reactions are-

oy
i. PCls/ether
\r//N . [X]

[ ii. H,O
OH Ph
© N I. PCls/ether
Y o M
OH Ph 2
A. H
N__Ph
=L ¥
OH
0]

74. ffaRaa sAtafsmmsl § o= 7 3ce
[X] T [Y] &

© QH
i. PCl:/ether
N > > [X]

I ii. H,0
OH Ph
© N I. PCls/ether
O oM
OH Ph T2
A. H
N___Ph
- LY
OH
O

D. o

[X]=[Y]= @fl\NHPh
OH

SPACE FOR ROUGH WORK / &% &Td & fo1 e

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

22 SetA



75. The major product [X] and [Y] formed 75 fmfciRaq stfsfsmamsti & s & 3cae

in the following reactions are- [X]TE [Y] &-
9T ., OTs
(:b NeH | 1y (;Ej NaH , 11
:H =

8<
pa
T
=
l8"lf II
(@)
=
=
5
=

OH
A.
v A.
X1=[vl= X]=[Y] =
° O
B
B.
o O
o O
C
_ C.
N O
© O
D.
v D.
ba=0= X]=[v] =
° O
SPACE FOR ROUGH WORK / T% &1 & o1 s17re
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76. The major products [X] and [Y]
formed in the following reaction

sequence are-
OMe

Na, NH;

|) CH2|2, Zn/Ag
EOH |

||) N2CHC02Et, CU(')' [Y]

Me

OMe OMe
X Q [v1= <@Zii(m COEt

Me

A

Me

B.
OMe
[X] =
Me
C OMe
[X] =
Me
D.
OMe
X =
Me

76. fefeTRaa SATfsham STshd § o 7T

3aUTE [X] W [Y] B-
OMe
Na, NH; i) CH,l,, Zn/Ag
EtOH [ ii) N,CHCO,Et, Cu(l) [Y]
Me
A.

OMe OMe
X] Q [v]= <@Iii(m COEt
Me

Me

OMe

B. MeO CO,Et
o

[X]=

[X]=

[X] =

SPACE FOR ROUGH WORK / &% &Td & fo1 e
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77. The major product formed in the 77. frefafad stufsmar & s Te 3eme 2-
following reaction is-

Br
AIBN
Br CO.Et AIBN CO.Et benzene
2 benzene —’Bu SnH
—_ 3
BusSnH A
A 0O exclude O,
o) exclude O,
A. /0
RPN Co>
/
I =
o)
B.
B o
O
CO,Et
CO,Et
C.
C. o)
o o
O
D CO,Et
’ ©\/\(f:5t/ ©\/\\‘/
OH
OH
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78. The intermediate [X] and the major
product [Y] formed in the following
reaction are-

SiM
-~ pey,
» [X] > Y

A. D siMe, BCl,
X] = BCl; Y=
X ©@ ¥ ©/
B. _SiMe; SiMe,
[X]: Y=
\BC|3 BCI2
)
C. SiMe, SiMes
gCls cl
D @ SiMe3

78.

freferiaa stfvforar & s ATefisg [X]

e T 3TE [Y] B
SiM
Ve Bel,
» [X] > Y
A. D siMe, BCl,
- g -
B. /SiMeB’ SiMe3
\BC|3 BCI2
c
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79. The major products [X] and [Y]

79. fefaRaa SArfsham STshd 0 o 7o

formed in the following reaction 3cITE [X] & [Y] B-
sequence are- o
(o}
hv KOH
hv KOH @ + [X] > [Y]
@ * > X For V] OAc FOR
OAc
A ° A JLHH 7
= = x=( [v1=
- @ ; :
H
P AcO )
B. L H B LHH >
F X] = [Yl=
= AcO H o H
AcO
O o
C. H C. g H H
o X] = =
= H H
AcO H AcO (o)
D. y b. ok S
= X1 = I [Y] =
[X]‘é:b @ T :
= H
AcO H H AcO o]
SPACE FOR ROUGH WORK / % & & {o13 17Tg
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80. The major product formed in the

81.

following reaction sequence is-

1) NaH
)OJ\/‘L)J\ 2) BuLi
OCHj g
4) H;0™"
A O o
OCH;

The major product formed in the
following reaction is-
0]

Ph \HK/ LiAH,
 —

Me
A. (2S,3R)-2-phenylpentan-3-ol
B. (2R,3R)-2-phenylpentan-3-ol
C. (2S,3S)-2-phenylpentan-3-ol
D. (2R,3S)-2-phenylpentan-3-ol

80. fmfcTRaa SATshaT 1A H a1 q&T

81.

3TE 8-
1) NaH
)Oj\/ﬁ\ 2) BuLi
OCH, g
3) )\/\ Br
4) H,0*
A O o
OCH,

C Ao
Mocm

D.
o COAEt
NS

[N N aN

freferiad stffsram o s are Spte
3UE 2-
)

Ph LiAIH,
L

Me

A. (2S,3R)-2-thietued-3-3Td
B. (2R,3R)-2-%fHctted-3-31e
C. (2S,3S)-2-%ferued-3-37
D. (2R,3S)-2-%Hctted-3-37et
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82. Consider the electrocyclic ring
opening reactions of I-1V under
thermal condition following
Woodward Hofmann selection rules.

OMe OMe

B

%

Pair A

I
—
T

O O

11| v
H H H H

Which of the following statements are
true?

(@)
(b)
(©)
(d)

| undergoes ring opening more
readily compared to II.

I undergoes ring opening more
readily compared to .

I11 undergoes ring opening more
readily compared to IV.

IV undergoes ring opening more
readily compared to I11.

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

82. o< BIHEA T T T TeH d 5T
it feerfar & qed [-1V sl SogeiamsioeTe
fiar samafar srfufsra o fomme =Y

| OMe T ome

! |

1N

%

Pair A

I
—
T

®) ®)

11 v
e % %
H H H H

fefafaa s d g R aradl &2

(a) 113 qomT | 1 o6t for srferss st
Y gerdt 2l

(b) 1R qer # 11 for stferss st &
G

(c) IV qor # I1 H fir sifersh
T | et 8

(d) IR qaATH [V H fir siferss
TG ¥ Gerd! 2l

A. (a) 3T (c)

B. (a) 3R (d)

C. (b) 3 (c)

D. (b) 3R (d)
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83. The major product [X] formed in the
following reaction is-
o Me CO,Et

N
— acetone, rt
+ s [X]

No HN

Me

HO
N—Co,Et
N
H

CO,Et

CO,Et

Me
N Co,Et
N
H
OH

83. fmfcTRaa SAffsham o s Al T E

3c4Tq [X] &

o Me COZEt
@\ + >=/
No H,N

A. Me
HO
mcoza
N
H
B CO,Et
HO
N Me
N
H
C. CO,Et
N Me
N
H
OH
D Me
N
H
OH

acetone, rt
—_—

X]
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84. The following photochemical reaction 84. famfafiaa wicrhfterat stfuferar w
is an example of- 3T B-

Me
Me
Me \\< Me
hv h
0% y oF y
Me Me o Me Me

Norrish type | reaction A T 9o 1 SR
Norrish type Il reaction o
yPe ! B. TRt Yehm 11 3fufsRam ahr
Photoenolization
Ox-di-pi methane rearrangement C. BICITAICTIRSIIH T
D. Ox-di-pi HI& g

85. The major product [X] and [Y] formed ~ 85. fwfciRaa stfvifshan # o aret w@
in the following reactions are- IeTE [X] 3T [Y] B-

. X~ _Me heat
Me” X 0 -~ —[X] e XN /\ _Me _heat X]

e
vo/\/Me M;[Y] K/\ Me  heat
& [X] -0~ o [YI= 3’ * A W RN
> ) [X] -\/:’\ [v]= ,

////

\ \
" Y Y B. \\\\ o
X _ [X]= [Yl= /P\
“ [X] = o~ N [Y]= N C. R\ G RN
N NS “ty, [X]= 3‘ [Y]= \/:,/
I///
D. \ R\
[X]= " [Y]= Z " D. W\ N
N X [X1= [Y1=
/

I////

o w>

—[Y]

O

@)
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86. The intermediate [X] and the major

86. fmfcrRaa stfirfsram & mesrardt [X] 37K
product [Y] formed in the following TIE 3cTE [Y] 54 8-
reaction are- R
° _ %k/ LDA i) PhCHO
LDA i) PhCHO > [X > [Y
}(U\/ > [X] — — [Y] i) H;O"
ii) H;O
A OLi o OH A S n g
' _ _ T X1= %\ [Y1= A
[X]= Y\I [Y1= %{\Ph %J\:/\Ph
Me -

Me

. B. OLi O OH
B. OLi O oH [X]:Y\,Me [Y]:W
[x]:%&/Me [Y]:WPh Ph
) OLi
N > Ph

XN PN

C.
X]1=

C. O OH
[X]1= s
Ph

XN O

. D. OLi O OH
D. T Lo [X]:%\/Me v] = :
[X]=>8\/Me szPh Ph
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87. The major product formed in the

following reaction sequence is-

e MesSiCl, ZnCl,, Et;N H)J\
/lv >

o]

CeHg, 45-55°C, 24 h

A. o
O

B. o
o

C. o

A

»

87.

et stffera Tsrm =1 S 3cTe

o]

>

o] .
MesSiCl, ZnCl,, Et;N “)J\
/U\/ > >

Ce¢Hg, 45-55°C, 24h A
A. o
o¢<j)K
B. ©
o/l/fj)K
C. o
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88. Match the type of pericyclic process
from Column - | with the reaction

indicated in the Column - 11

(a)
(b)
(©
(d)

)
(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

a1, b-1V, c-11, d-1

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

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

88. Ty - | W yfTsoreteh TshaT o T oh

Y - [1H 2 718 ATferan o firemd-
Y - 1

(@) [1,7] H-fsTwe

(b) [2,3]-131@2

(c) [3,3]-fme

(d) [5,5] - e
=9 - 11

(I) SIS qedee

(1) TR St Esgwor

(1) Sheeslet & foerfim Dy dsgwor

(IV) THAE- B qedare

A. a-IV, b-I1, c-III, d-I

B. a-IIl, b-1V, c-II, d-I

C. a-IL b-IIL c-1, d-IV

D. a-III, b-1, c-IV, d-1I
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89. The major product [X] formed in the
following reaction is-

A e S,

A. CO,Et

pyrldlne
50°C

89. ﬁmﬁf@awﬁxﬁwﬁmmwm

A e S,

pyrldlne
0°C
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90. The major product of the following 90. fyefetiiae stfwishan ssrm 1 T 3ca1e
reaction sequence is- 2-

O
O

i) HNO, .
ii) heat ')HL,
iii) Se, heat ii) heat ()

iii) Se, heat (7T)

A. CH,
‘ A. CH,
OO - J‘

~ CH;

N

e
(D
%

s
CH, D.
OO iy

6
O-&?Q
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91. The major product formed in the 91. fwferRaa SAfsrfsha & s ATl E

following reaction is- 3ITTE 2-

4\ g WHO ) _)HO'
~ o ii) KOH //o\ W
A A ©

-~
~
N ‘/\>
B B. ©

M é/\ﬁ

C. (I)I C. ©
- -
] Q_/’\. ’ Q_/’\.
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92. statement - 1 : Acetonitrile (CHzCN)

shows *H NMR signal at §1.97 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 : wEeifzrzer (CHCN)
NMR e § 3.05 ppm W fe@rar 2
Saifes fremser #etirgs (CH3Cl) 51.97
pme(ﬁ'@TﬂT%l

o - 11 : THIRIZISS o1 fegre et
3.92 D & 37 firmse deiiise 1 shad

1.85D 2
A fag e shie % srEn fefafed v
o ST EIfeTY)

A, FUT - [ G 8, HAA - [] Gc7 &; HI -
11, T - 1 1 Ie) ST B

B. YT - 19T g, HU - I G B; Y -
11, e - 1 T T samean e 2

C. FYT- 1T ®, A - [ AFH B
D. &9 - [ TAd 2, e - [ GT B
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93. Match the amino acid as biosynthetic
precursors from Column - I with the
appropriate alkaloid from Column - 11.

Column - |

CO,H
(a) H2N/\/\< 2

5 NH,

L,

) NH,

CO,H
© m
HO NH

2

CO,H
NH,
(d) A
N
H

Column - 11
() pelletierine
(1) hygrine

(1) strychnine
(1V) papaverine

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

93. W - 1 ¥ SEnfAfes s & w9 °
AT TS ol e - 11 6 IR
Teohel 138 o |1 fieTg)

it - 1

(b) $H

it - 11
() Yafewds
(1) ==
(1) fewfE
(V) umrEfE
A. a-IV, b-I, c-III, d-II
B. a-Il, b-1, c-IV, d-III
C. a-IL, b-IV, c-III, d-I
D. a-l, b-11, c-I11, d-IV
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4. 4.
| Appropriate 'H NMR chemical shifts 94 Soporefie it w9 3 forg Ha, Hyp, Hy,
(&) for the protons labelled as Hy 3R H, & w0 oo fhg e aeH

H,,Hp, Hy,H, and H, for the
b Tho Ty ? ¥ ferw v tH NMR T seer
naphthalene and anthracene are- ) & °

A. H,:7.46,H,:7.8LH,:8.3%
:7.39,H, : 7.91ppm

o (.46,H,:7.8LH, :7.39,
7.9, H, :8.31ppm

H
H
C. H,:7.8LH,:7.46,H, :7.39,
H
H
H

A. H,:7.46,H,:7.8LH, :8.3%
:7.39,H, :7.91ppm

2 17.46 Hy 1 7.81,H, :7.39,

H
H, :7.91,H, :8.31ppm
:7.91,H, :8.31ppm Hy :7.8LHp:7.46,H, :7.39,
H, :7.91L,H, :8.31ppm
a.(.8LH,:7.46,H, :8.31
H
H

:7.91,H, :7.39ppm a-[-8LHy:7.46,H, :83]

:7.9LH, :7.39ppm
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95 An unknown terpenoid X, CigHig0,

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. ﬁ:fo
PN
A

. do
A

9. ux s RS X, CyoH160, Erzee

o EIT STORI | HR2f ST © U 98 I
YIS § BT SATAT ©, ST WHTHE o
ST AT BIAT & AT I THITH 3T
3-firemeerufefieg oTve SATaT B S I
Sl g9TfeTeh KOH 3 |ref SeTeAT STraT @
al I8 THIR I 3R 3-fyemscrarsseigadr
SHTAT 81 I8 UV TagH |
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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,
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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
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22 | SET A

IR 3iTeha R T 0T 2de arfereRaw 3ieh : 200
Time for making answers : 2 Hours Maximum Marks : 200
e :

1. 38wy ufaent § 100 TS v g o E |

eI T o ToTe 2 ofes eriia § | asft o e 21

2. 9t % I, € T OMR ITIE (3TEwsiie) W sifena fifvm )

3. SRUITCHe HodTeh Tgt fehdl ST |

4. Torelt oft TXE O SHeTHeIeR AT AR TS TS HIATSE Wi hT ST S § |

5.  OMR ITINE (SATATINE) ST TRANT Shld THIT VET SIS STATTLTHT T s
R o we o an 3Ew wie a1 ferae enfe us 9w e wereasw
TEEE B 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.

3. 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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