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June- 2011

BOOKLET-C
PART - B
According to crystal field theory, Ni?* can have two unpaired electrons in
(a) Octahedral geometry only (b) Square-planar geometry only
(c) Tetrahedral geometry only (d) Both octahedral and tetrahedral geometry.

[Ni(CN)JZ_ and [NiCl,]*~ complex ions are

(a) Both diamagnetic (b) Both paramagnetic
(c) Diamagnetic and paramagnetic respectively

(d) Antiferromagnetic and diamagnetic respectively

Which of the following spectroscopic techniques will be useful to @h between M-SCN and
M-NCS binding modes?

O
(a) NMR (b) IR (c) EPR Q (d) Mass
d?

Which of the following compound show a charge-transf

onium nitrate
(11) sulphate pentahydrate

(a) Lanthanum nitrate (b) Ceri
(c) Manganese (1) acetate (d)

Among SF,,BF,, XeF, and ICI, the number

tral atom according to VSEPR theory i \Q
(a) 2 (b) 3 C) (c)4 (d)0
The FALSE statement for a polar@aphic measurement procedure is:

(a) O, is removed N\
(b) Dropping mercury electr@@working electrode.

les having two lone pair of electrons on the cen-

(c) 1, is proportionaal to ¢ tation of electroactive species.

(d) Residual current is,made zero by adding supporting electrolyte.

The ligand syste nt in vitamin B, is:

(a) Porphyrin (b) Corrin (c) Phthalocyanine (d) Crown ether
Which one of the following exhibits rotational spectra?

(a) H, (b) N, (c)Cco (d) CO,
In Ziegler-Natta catalysis the commonly used catalyst system is:

(a) TiCl,, Al(C,Hs), (b) (n°~Cp), TiCl,, Al(OEL),
(c) VO(acac),, Al, (CH,), (d) TiCl,,BR

Oxidation occurs very easily in case of

(a) (n°—CsHs)_ Fe (b) (n°~CsHs ), Co

(c) (n°~CsHs) Ru (d) (n°~CsHs), Co*
Complex in which organic ligand is having only ¢—bond with metal is:

(&) W(CH, ), (b) (" ~CshHs ), Fe

(c) K[PtCly(C,H,)] (d) (nﬁ—CeHe)zRU
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In the molecules H,0, NH, and CH,,

(a) The bond angles are same (b) The bond distances are same.
(c) The hybridizations are same (d) The shapes are same.

The correct order of stability of difluorides is:

(a) GeF, >SiF, > CF, (b) CF, >SiF, > GeF,

(c) SiF, > GeF, > CF, (d) CF, > GeF, > SiF,

The number of possible isomers for | Ru(bpy), Cl, | is (bpy = 2,2"bipyridine )

(@2 (b) 3 (c)4 (d)5

The species **Ne and *C emit a positron and 3 — particle respectively. The resulting species
formed are respectively

(3) *Na and “B (b) °F and N () ®*Naand N (d) ig\F'and 1B
Cis and trans complexes of the type [PtA X ] are distinguished by*\Q

(a) Chromyl chloride test (b) Carbylamine test

(c) Kurnakov test (d) Ring test é

The term symbol of a molecule with electronic configurat%

(10, (1) 20, (20, qn%@
@', 0%, (c@ © %,

A process is carried out at constant volunieééa%,a constant entropy. It will be spontaneous if:

is:

(@ AG <0 (b) AH<0 AU <0 (d) AA <O
The half life of a zero order reaction @ P) is given by (k = rate constant):

*

@t - R Ot -0k @ iaT
¥ 2k k b k 2 [A]o
For an aqueous solutio@ °C, the Debye-Huckel limiting law is given by

(a) logy, =0.50 ﬁ M (b) logy, =0.509|Z,Z_|u

(c) logy, =-0.509Z,Z_|/u (d) logy, =-0.509|Z,Z_|u?

The microwave spectrum of a molecule yields three rotational constants. The molecule is
(a) Prolate symmetric top (b) Spherical top

(c) Asymmetric top (d) Oblate symmetric top

The Q band in the vibrational spectrum of acetylene is observed in the

(a) C-C stretching mode (b) C-H symmetric stretching mode

(c) Bending mode (d) C-H antisymmetric stretching mode.

The Stark splitting for a given field is larger for a molecule AX as compared to BX. Which one of the

following is true? (u is the dipole moment)

(@) Hax =Hpx (b) Hax > Mpx (c) Hax < Hpx (d) Mex = 2Hax
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The adsoprtion of a gas on a solid surface exhibits the following isotherm. Which one of the follow-
ing statements is true?

coverage

pressure

(a) Heat of adsoprtion is independent of coverage

(b) Adsorption is multilayer

(c) Heat of adsorption varies monotonically with coverage
(d) Heat of adsorption varies exponentially with coverage.

In a chemical reaction, A(s)+B(g)==C(g), the total pressure at equilibrium is 6 atm. The

value of equilibrium constant is: \,

(@) 1/2 (b) 9 (©1 °

A molecule, AX, has a vibrational energy of 1000 cnr* and rotat energy of 10 cm™. Another
molecule, BX, has a vibrational energy of 400 cm™ and rotati@ energy of 40 cm™. Which one of
the following statements about the coupling of vibrationa tational motion is true?

(a) The coupling is stronger in BX. %

(b) The coupling is stronger in AX.

(c) Magnitude of coupling is same in both AX an

(d) There is no coupling in both AX and BX

At room temperature, which molecule h aximum rotational entropy?
(a) H, (b) O, < ) (c) D, (d) N,.

%
\N C —Crlag
The normalized hydrogen at@s avefunction is given by Wi = [ e where £ =1

and energy is — 0.5 3
average value of.eperg

(a) Greater than Q. ay

v e use a normalized wavefunction of the above form with £ =1, the

of the ground state of hydrogen atom is:
(b) Equal to — 0.5 au

(c) Less than - 0.5 au (d) Equal to ¢ times — 0.5 au.
A constant of motion is defined by the equation:
(@ [H Al=0 (b) <[H,A]>=0 (c) A=1(H) (d) A" =

The hermitian conjugate of operator d/dx, called (d/ dx)T, is actually equal to

(@) —d/dx (b) d/dx (c) i(d/dx) (d) —i(d/dx)

An ideal gas expands by following an equation PV* = constant. In which case does one expect
heating?

@3>a>2 (b)2>a>1 (c)0<a<1 (d-1<a<0

If y* =4x and 0.1% error is incurred for x, the percentage error involed in y will be
(@)0.4 (b) 0.025 (c)0.1 (d) 0.05
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The configuration at the two stereocentres in the compound given below are

Me,/
“, /o)
H
(a) 1R, 4R (b) 1R, 4S (c) 1S, 4R (d) 1S, 4S
The two compounds given below are
0 Me Meo
= OO
A H
(a) Enantiomers (b) ldentical (c) Diastereomers (d) Regioisomers.

A suitable catalyst for bringing out the transformation given below j |s

O — X <z°\

(a) BF,.Et,O0 (b) NaOEt () Tungste@p (d) Dibenzoyl peroxide
Thermolysis of allyl phenyl ether generates

(a) o-allylphenol only
(c) o-, m- and p-allylphenols

(b) 0

-allylphenols
Iphenol only

The major product formed in the reaction g| elow is:

Cf‘”@

H H
C-E>E ¥~ > COOH
A (b) i (©) ©/\ (d)
The most sunab @r for the following transformation is:
o rna
(a) LiAIH, (b) NHZNHZIKOH (c) NaBH,/CeCl, (d) Li/lig. NH,
The intermediate involved in the reaction given below is:
(a) Free radical (b) Carbocatlon (c) Carbanion (d) Carbene

In the most stable conformation of trans-1-t-butyl-3-methylcyclohexane, the substituents at C-1 and

C-3, respectively, are
(a) Axial and equatorial
(c) Equatorial and axial

28A,1st Floor

(b) Equatorial and equatorial
(d) Axial and axial.
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Among the carbocations given below
H

- O A

(A) (B) ©

(a) A'is homoaromatic, B is antiaromatic and C is aromatic.
(b) A is aromatic, B is antiaromatic and C is homoaromatic.
(c) A'is antiaromatic, B is aromatic and C is harmoaromatic.
(d) A'is homoaromatic, B is aromatic and C is antiaromatic.

The order of carbonyl stretching frequency in the IR spectra of ketone, amide and anhydride is:
(a) Anhydride > amide > ketone (b) Ketone > amide > anhydride
(c) Amide > anhydride > ketone (d) Anhydride > ketone > amide

In the mass spectrum of the compound given below, during the o —cleavage, the order of preferen-

tial loss of groups is: Me Q’\,
ﬁ—OH '\
=t C3Hy QO

(@ Me>CH >Et (b)CH, >Et>Me (c)Et>Me>€H,  (d)Et>CH >Me

7

The reaction given below is an example of \
A L
Me Me

(a) 1, 3-sigmatropic hydrogen shift , 3-sigmatropic methyl shift
(c) 1, 5-sigmatropic hydrogen shift 1, 5-sigmatropic methyl shift.
The concerted photochemical reaction,betiween two olefins leading to a cyclobutane ring is:
(@) .2+ .2, cycloaddition . 0 (b) .2, + .2, cycloaddition
\ (d) .2, + ,2, cycloaddition
rbon double bond is:

(€) .2 + ;2 cycloaddition

Addition of BH, to a car
(a) anti-Markovinikov, dition (b) anti-Markovnikov anti addition
(d) Markovnikov anti addition.

(c) Markovnikov [
The absorption atNu,, 279 nm (& =15) in the UV spectrum of acetone is due to

(@) m—m transition (0) n—x transition (€) c—o transition (d) r—o transition
The reaction given below is an example of
MeO, NO, NO,

(a) E,-elimination (b) E, -elimination
(c) syn-elimination (d) E,CB-elimination
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The suitable reagent for the following conversion is:

(0] (0]
—_—
@]
Me Me

(a) m-CPBA (b) H,0 /ACOH (c) 'BUOH/HCI (d) H,0,/NaOH

The relative rates of solvolysis of iodides A-C are

U

C
(@)C>A>B (b)C>B>A (c)B>C>A @} >A>C
PART -C

Alkali metal superoxides are obtained by the reaction of A
(a) Oxygen with alkali metals in liquid ammonia.

(b) Water with alkali metals in liquid ammonia ‘\

(c) H,O, with alkali metals.

(d) H,O, with alkali metals in liquid ammon'@

H,O, reduces

wlreen, ®rxo, (U ©ceso), @ sor
(a) Aand B only (b) B and'KG_rjy (c) Cand D only (d) B and D only

Match List-1 (compounds) ist-11 (application) and select the correct answer using the codes
given below the lists.

A\ List-| List-11
(A) Tris@hosphate (i) Plasticizer
(B) Triarylpltosphates Water softener
(C) Triethylphosphate (iii) Toothpaste
(D) Calcium hydrogen phosphate (iv) Insecticides
(@) (A)-ii (B)-i (C)-iv (D)-iii ()  (A)-i (B)-ii (C)-iv (D)-iii
(c) (A)-ii (B)-iii (C)-iv (D)-i (d)  (A)-iii (B)-i (C)-ii (D)-iv

Among the following statements, identify the correct ones for complexes of lanthanide(I11) ion.

(A) Metal-ligand bond is significantly ionic.

(B) Complexes rarely show isomerism.

(C) The coordination number is not more than 8.

(D) The magnetic moments are not accounted even approximately by spin only value for majority of
lanthanides.

(@A, BandDonly (b)A, BandConly (c)BandC only (d) Aand D only.

According to VSEPR theory, the molecule/ion having ideal tetrahedral shape is:
(a) SF, (b) sOi- (c) s,Cl, (d) so,cCl,
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The complex [Mn(HZO)G}2+ has very light pink colour. The best reason for it is

(a) The complex does not have a charge transfer transition.

(b) d-d transitions here are orbital forbidden but spin allowed.

(c) d-d transitions here are orbital allowed but spin forbidden.

(d) d-d transitions here are both orbital forbidden and spin forbidden.

The highest occupied MO in N, and O} respectively are (take x-axis as internuclear axis)

(a) Gsz’n* 2py (b) Tczpy’n 2pZ (C) G* 2px’ Gsz (d) TE* 2py’ 7T*zpz
The correct order of LMCT energies is:

(8 MnO; <CrO? <VOI (b) MnO; > Cr03™ > VO

(c) MnO; > CrO;” <Vvo¥ (d) MnO; < Cro3 >VO%
Carboxypeptidase contains:

(a) Zn(I1) and hydrolyses CO.,. (b) Zn(11) and hydrolysesspeptide bonds.
(c) Mg(ll) and hydrolyses CO,. (d) Mg(I1) and hydrolyses peptide bonds.

In the EPR spectrum of tetragonal Cu(ll) complex, when gy|>9 L >g, the unpaired electron re-
sides in the orbital.

() dyy (b) 2,2 () ds3 (@ d,,
The oxidative addition and reductive eliminatiop=stéps are favoured by
(a) Electron rich metal centres.
(b) Electron deficient metal centers
(c) Electron deficient and electron rici metal centers respectively.
(d) Electron rich and electron deficientumetal centers respectively.
Identify the order according to.inCreasing stability of the following organometallic compounds,
TiMe,, Ti(CH,Ph),, Ti(i-Pr), ane\TiET,.
(Me =\mathyl, Ph = phenyl, i-Pr = isopropyl, Et = ethyl)

(a) Ti(CH,Ph), <Ti(i#RfY, <TiEt, <TiMe,
(b) : ‘ )s
(c) Ti(i—Pr), <TiEt, <TiMe, <Ti(CH,Ph),

(d) TiMe, <TiEt, <Ti(i-Pr), <Ti(CH,Ph),

Among the metals, Mn, Fe, Co and Ni, the ones those would react in its native form directly with CO
giving metal carbonyl compounds are:

(a) Co and Mn (b) Mn and Fe (c) Fe and Ni (d) Niand Co
The molecule with highest number of lone-pairs and has a linear shape based on VSEPR theory is:
(a) CO, (b) 13 (c) NO, (d) NO;
Given, Ag*+e— Ag, E, =050V
Cu?" +2e — Cu, E,=0.34V

A 100 ml solution is 1080 mg with respect to Ag* and 635 mg with respect to Cu?*. If 0.1mg Ag* left
in the solution is considered to be the complete deposition of Ag*, the cathode potential, so that no
copper is deposited during the process, is:

(@) 0.16 VvV (b) 0.84V (c)0.31V (d)-0.16 V
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In the H,Ru, (CO)18 cluster, containing 8-coordinated Ru centers, the hydrogen atoms are

(a) Both terminal (b) One terminal and the other bridging
(c) Both bridging between two Ru centers  (d) Both bridging between three Ru centers.
In the hydroformylation reaction, the intermediate CH,CH,CH,Co(CO),:

(a) Forms are acyl intermediate CH,CH,CH,COCo(CO),

(b) Forms an adduct with an olefin reactant.
(c) Reacts with H..
(d) Eliminates propane.

Statement I: The sizes of Zr and Hf are similar

Statement I1: Size of Hf is affected by lanthanide contraction.

(a) Statement 1 and Il are correct and 11 is correct explanation of I.

(b) Statement | and 11 are correct but 11 is not a correct explanation of I.
(c) Statement I is correct and Il is incorrect

(d) Statements I and 11 both are incorrect.

Consider the compounds, (A) SnF,, (B) SnCl, and (C) R,SnCl/Thewtclaer quadrupole splitting are
observed for.

@) (A), (B)and (C) (b) (A) and (B) only (c) (B) and&honly (d) (A) and (C) only

Consider two redox pairs

(1) Cr(ID/Ru(ln (2) Cr@Di€o(111)

The rate of acceleration in going from a outer-gphere to a inner-sphere mechanism is lower for (1)
relative to (2). Its correct explanation is:

(@) HOMO/LUMO are " and ¢~ respeetively. (b) HOMO/LUMO are " and " respectively.

(c) HOMO/LUMO are " and ¢~ respeetively. (d) HOMO/LUMO are 7" and 7 respectively.
The correct value of isomer shift (in'Mossbauer spectra) and its explanation for Fe(11)-TPP and
Fe(I11)-TPP respectively from-the,following are:

Q‘}I&S’%Eﬁe%%qggnylporphyrlnate)

(C) Increase in s electran density . .

_ (D) Decrease in s electron density.
(@) (A) and (D) BN ) (b) (A) and (C); (B) and (C)
(c) (B) and (D); (Ayand (D) (B) and (D); (A) and (C)

In IR spectrum of [Co(CN)5 HT_ the Co—H stretch is observed at 1840 cm . The (Co-D) stretch in

(B) 0.45mms™

[ Co(CN), DT_ will appear at nearly

(a) 1300 cm™ (b) 1400 cmrt (c) 1500 cm™ (d) 1600 cmr™.
For the complexes

(A [Ni(H0),]" ®) [Mn(H0),]" © [cr(H0),]" (®) [Ti(H,0),]". the ideal

octahedral geometry will not be observed in

(a) (A) and (D) (b) (C) and (D) (c) (B) only (d) (D) only
Among the following, the number of anhydrides of acids are

CO, No, N,O, B,O,, N,O,, SO, and P,O,.

273

(a) 3 (b) 4 (©)5 (d) 6
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For a given nuclear fission reaction of #°U

SPU -+ gh—— ze2Ba+ 3sKr+3in

the amount of energy (in kJ/mol) released during this process is (given 2°U = 235.0439 amu, **°Ba =
141.9164 amu, **Kr = 90.9234 amu, neutron = 1.00866 amu)

(a) 3.12x10% (b) 2.8x10% (c) 1.0x10° (d) 1.68x10™.

The decomposition of gaseous acetaldehyde at T(K) follows second order kinetics. The half-life of

this reaction is 400 s when the initial pressure is 250 Torr. What will be the rate constant (in Torr= s
1 and half-life (in s) respectively, if the initial pressure of the acetaldehyde is 200 Torr at the same

temperature?

(a) 10° and 500 (b) 10-° and 400 (c) 10 and 400 (d) 10-° and 500
For an enzyme catalyzed reaction, a Lineweaver-Burk plot gave the following data:
slope=40s

intercept = 4 (mmol dm3 )=,
If the initial concentration of enzyme is 2.5x10~ mol dm=, what is th lytic efficiency (in dm3
mol- s1) of the reaction?

(a) 10° (b) 10° (©) 107 @104.
A hydrogenic orbital with radial function of the form r® ex@ and ¢—part as exp[—3i d)] corre-
sponds to

@n>4,/>3m=3 (b) n‘—é§:'3,m:—3

©)n=4,/>3 m=3 (d@,éz&m:%

For an assembly of molecules (molar mas@ ) at temperature T, the standard deviation of

Maxweller’s speed is approximately \Q
[RT [RT C) M M
0.7,[— 14, |— 0.7 ,|— 14 ,|—

The unperturbed energy Ieve@system are €,=0,¢,=2 and ,=4. The second order correc-
tion to energy for th und state in pressure of the perturbation V for which
Vp =2, V,, =4 and V&as been found to be

(a) 6 %) 0 (c) +6 (d)-8

Given the charactewtable of the point group C,,,.

L E [2C5 |36, |
SHTNERT
B 1 U I ER |
20~ 0

A
. AZ
E:

Z .

(xy)
Consider the reducible representation, T’

S |E 226 e |
r |6]3 o |

Its irreducible components are

(@) E+2A, +2A, (b) 2E+ A, +A, (c) 3A,+3A, (d) E*+2A,

Refer to the character table of the point group C,, given above. Find which of the following transi-
tion is forbidden

(@) a,«—a, (b) a,«—e (c) a,«—e (d) a,«<—a,
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The electronic configuration for gadalonium (Gd) is [Xe]4f75d16s2 , Where as that of Gd*" is:

(a) [Xe]4f°5d6s®  (b) [Xe]4f®6s’ (c) [Xe]fsd'6s'  (d) [Xe]4f'5d"
The possible J values for *D term symbol are
(a) 2 (b) 3 (c) 4 (d)5

The energy levels for cyclobutadiene are o+ 2B, a, o and a.-2p. The delocalization energy in this
molecule is:
(a) 0 (b) 4B (c) -8p (d) 4a.

The variation of equilibrium constant (K) of a certain reaction with temperature (T) is

2.0x10*
Ink=3.0+ 0x10 given R =8.3 Jk *mol~, the values of AH? and AS® are.
(@) 166 kJ mol* and 24.9 Jk™* mol. (b) 166 kJ mol™ and —24.9 _Jk* mol*
(c) -166 kJ mol™ and 24.9 Jk* mol* (d) -166 kJ mol* and 24 OJks mol™

The chemical potential of component 1 in a solution of binary mixt@t W = uf +RTInp,, when p,

is the partial pressure of component 1 vapour phase. The standafd state 1,° is:

() Independent of temperature and pressure

(b) Depends on temperature and pressure both ’\&
(c) Depends on temperature only * %
(d) Depends on pressure only

Debey-Htickel screening length (K‘l) is\a&@bre of size of diffuse ion cloud around an ion, pro-

2e°N
€y kgT

vided ~ 30(“”‘\/ mO"gg_a) at 298K, which of the following values of «* is true for a
N

0.03 molal solution for Na @water (e,~100)?

10 9
(2) 5 m —nm (c) 10:5 nm A 1052 nm

10
If the ratio of (@osition of oxidized and reduced species in electrochemical cell, is given as
(O]

2
[R] =€ the correct potential difference will be

2RT 2RT
E-E*=+2— E-EY=-"—
@ nF (b) nF
RT RT
E-E"=— E-g*--"0
© nF () nF

If the equilibrium constants for the reactions 1 and 2

(1) CO(9)+H,0(9)==C0,(9)+H,(9) (2) CH,(9)+H,0(g)==CO(g)+3H,(9)
are k, and k,, the equilibrium constant for the reaction

CH, (9)+2H,0(g)==CO, (g) +4H, (g) is:
(@) k; +k, (b) k; —k, (c) kik, (d) ky 7k,
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The virial expansion for a real gas can be written in either of the following forms:

LA B,P+C.P?+.....
RT

=1+B,V+C,V* +...

If B, =aB,, the value of o would be
(@) PVIRT (b) RT/PV (c) PV (d) RT
A certain system of noninteracting particles has the single-particle patition has the single-particle

m

. . T . . .
partition function f = A7 where A is some constant. The average energy per particle will be

(@) mkT (b) AxT (€) «T/m (d) xT/A

Observe the following aqueous solutions of same compound. All the measurements are made at
same wavelength and same temperature.

Solution A: The transmittance of 0.1 mol dm= using 1 cm cell is 0,5:

Solution B: The optical density 0.5 mol dm= is measured usipgyl\mm cell.

Solution C: The transmittance of this solution is 0.1.

The optical density of these solutions follow the order.

(log 20 = 1.3010; log 30 = 1.4771, log 50 = 1.6990

@A>B>C () B>C>A (cBoAxC (dC>A>B

The rotational constant of “N, is 2 cm™. The waye,hiimber of incident radiation in a Raman spec-
trometer is 20487 cm™. What is the wave number of first scattered Stokes line (in cnr™) of “N,?
(a) 20479 (b) 20475 (€)20499 (d) 20495

For a certain particle encountering a parrier, the tunneling probability is approximately e™°. If the
mass is halved and width of the barrieg_(vectangular) doubled, approximate value of the tunneling
probability will be

O (b) e ¢ () 622 (d) e

i ' A d . : .
An operator A is defined SO —d—x+ X, Which one of the following statements is true?

(2) Ais a Hermigan g\pegator. (b) A" is an antihermitian operator.

(c) Both AA" and ATA are Hermitian. (d) AA' is Hermitian, but ATA is antihermitian.

Isothermal which has fractional coverage, linearly, dependent on pressure at low pressures but al-
most indepenent at high pressure is called

(a) BET isotherm (b) Langmuir isotherm

(c) Freundlich isotherm (d) Temkin isotherm

A one-dimensional crystal of lattice dimension ‘a’ is metallic. If the structure is distorted in such a
way that the lattice dimension is enhanced to ‘2a’.

() The electronic structure remains unchagned.

(b) The width of conduction band decreases and a band gap is generated.

(c) The width of conduction band increases

(d) The width of the conduction band remains unchanged.
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1109.

120.

121.

122.

123.

124.

For a H, molecule, the ground state wavefunction is v (1,2)=¢(1,2)c(1,2) where ¢ refers to the
space part and o to the spin part. Given that ¢(1,2)=¢(2,1), the form of o(1,2) would be

(a) o(1)B(2) (b) a(2)B(2)

(©) a(1)B(2)-a(2)B(1) (d) a(1)B(2)+a(2)B(2)

There are several types of mean molar masses for polymer and they are dependent on experimental
methods like:

(1) Osmometry (2) Light scattering  (3) Sedimentation.

Correct relation between mean molar masses and experimental method is:

(@ M, < (3, M, < (2),M, (1) (b) M, < (2,M,, & (3),M, < (1)
©) M, O, M, <(@2),M,<=(3) @d M, < @D, M, <@).M, <(2)

An organic compound (C.H_,0,) exhibited the following data in the R spectrum.
57.10(1H,dt,J =16 and 7.2Hz),5.90 (1H, d t, ) =16 and 2 QO

4.1(2H,9,d=7.2Hz),2.10(2H, m),1.25(3H,t,J = 72Hz)

0.90 (3H, t, J=7.2 Hz) ppm.
The compound, among the choices given below, |s

i @Lh
oI S

In the broad band decoupled 3 spectrum, the number of signals appearing for the bicyclooctane
A-C, respectively, are

&%z@ﬁv

(B)
(a) Five, four and eight (b) Three, two and f|ve
(c) Five, four and five (d) Three, two and eight
In the mass spectrum of dichlorobenzene the ratio of the peaks at m/z 146, 148 and 150, is:
(@111 (b) 3:3:1 (c)1:2:1 (d) 9:6:1

The major compound X formed in the following reaction exhibited a strong absorption at v

1765 cm™in the IR spectrum. The structure of X is:
OH

max

OH Ppcc, CH,C,
—>

O 0]
o o) o
OH
a) ©)\/\(y)( (b) C¢ ©) ©)K/\CHO d) ©/j
(@)
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125.  The correct order of acidity of the following compound A-C is:

CF3 Me
F3C CF3 Me Me
F3C CF3 Me Me
A B C
@B>C>A (h)C>B>A (ccA>C>B dA>B>C

126. The major product formed in the reaction sequence is:

CHO 1. CHZ(COOME)Z

NaOMe _
2.A -x N

| O

citronellal)

(
X COOMe d
(a) (b) “ococH,  (C)
| A

127. For the following allylic oxidation reaction,

below, is: \Q
/A CL>
X ; .
. . \ 5 A B
(a) Suitable reagent is KMn(@ the major product is

A.
(b) %uitable reagent is @:and the major product is

(c) Suitable reag@
(d) Suitable rea is Se0, and the major product is B.

128.  The intermediate A and the major product B in the following conversion are

NH
2 NaNO, HCI )\/
> A > B
COOH

Z N
(a) Ais carbocation and B is (b) A'is a carbanion and B is e,
COOH
(c) Alis a free radical and B is Q)ﬁ (d) Alis a benzyne and B is
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B

The major product formed in the following reaction is
1. Pd(PPhg)4/ Cul / BuNH2 / A

129. J
1
: OH
© + = i
: 2. LiAIH,

, 5 N
@ ©/ " 0H
I - :
\ = - -
The major product formed in the following reaction is:
SO TN
£ \(\

130.
OH
|;| ﬁ “sph
131.  The major product formed in the reaction of gIl@ ith benzaldehyde and p- TSA is:
OH Ph
A >< % 3
(b)

H
HO TR
HO
0 $ . |
o)
H OH
Ph , HO
Papaverine on oxidation with potassium permanganate gives a ketone, which on fusion with potas-

132.
sium hydroxide gives
MeO

Papaverine

COOK
COOC K
b C d
0) " ope © g N @
e
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133.  The major product formed on nitration (HNO,/H,SO,) of uridine followed by reduction with tin and
HCl is:

NH, 0 0 " NH,
Me H2N
ﬁ LXK ﬁ ’
@ LA, O iy No  © /& @ S
R

134. Inthe foIIowmg reaction sequence, the correct structures for the major products XandY are

NG 4 ¢\ﬂ/\ KCOs x Y
’ (o} : 10% Pd/C
(0] (o]

(a) X = M/ Y= Me%Et (b) X= Y\)’\/ Y=’<i~[;)'..\gt

NO,

\ HO_ Et HO Et HO Et O i B
@F LT e S s e
. N02 NH2 A 2

135.  The major product formed in the following reactlon

NS
OH " tgu00H, Ti(O- Py @
(+)—diethyl tartate Q

o

136. Match the follo

OH

(d)

Column I Column 11
2
o
(A) O (i) Chiral centre
Me
Me

(B) % (ii) Chiral axis
(C) (iii) Chiral plane

Me Me
(iv) Helical chirality
(@ (A)-iii (B)-ii (C)-iv (b) (A)-iv  (B)-iii (C)-ii
(c) (A)-ii (B)-iv (C)-iii (d) (A)-ii (B)-iii (C)-iv
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137.  The gauche interaction values for Me/Me, Me/Br and Br/Br are 3.3, 0.8 and 3.0 kJ/mol, respectively.
Among the following, the most stable conformation of 2, 3-dibromobutane is:

Br Br Br Br
Me Br H Me H Br Br Me
@ o I @ @
H M : Me H
e H Me o H | e Me H g

138. The major product formed in the reaction of (S)-1, 2, 4-butanetriol with 3-pentanone in the presence
of a catalytic amount of p-TSA is:

HO™ ™ HO /~—~_-OH OH
@ A‘Q" ) A‘(Q" o 55 @ &8
gt Et Et’ Et Et" Et EU Et

139.  The major product formed in the following reaction is:

o)
N 1. sec.BuLi, TMEDA + Q
2wl Qﬁ\

o Me : O

P A
(a) NLMMe (b) &\\ :' ,

i NG
“ Me/©)l\ NkMeMe C}Q%’ _Mejl\Me

140. The major product formed i@ollowing transformation is:

(1) N-bromosuccinimide

COOH -
(2) K O-tBu
QO .
o) ')
COOH 2 “COOH o
(a) ©/\ ) ©/\ © % (d) %o
A
141.  The major product formed in the following transformation is:
0
1. MeMgCl, CuCl _
2. cl
oh A
7, 40 O, Me O O
, Y Y e —t
(a) Z (b (©) Me (d) aMe
Ph Ph Ph Ph
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142.  The structures of the major products X and Y in the following transformation are
: A
O 2, x—™
(@. . PO 3 / 5
© * %/ . B é; (@ * Aﬁ’ - éﬁ
o} ol o

143.  Match the following:

Column | Column 11
A. Pyrrole i. Pictet-Spengler
B. 1, 4-dihydropyridine ii. Chichibabin
C. Isoquinoline iii. Paal-Knorf. \
iv. Hant
@ (A)-1 (B)-it (C)-iii (b) (A)-ii (B)-iii v
(© (A)-iv (B)-i  (C)-ii (d) (A)-iii ( Q ) i

144.  Consider the following reaction:

m KOH, EtOH_ Q{Q}'
A

In an experiment, 1.99 g of brorpl on reactlon with ethanolic potassium hydroxide gave 1.062 g
of a mixture of the olefins B G\ If the ratio of olefins B:C formed is 2:1, the yields for their
formation, respectively, are

(a) 60 and 30% (b) d 25% (c) 66 and 33% (d) 54 and 27%

145.  An organic co (C,H,.0O,) on treatment with an excess of methylmagnesium chloride gen-
erated two alcoh and C, whereas reaction of A with lithium aluminium hydride generated only

a single alcohol C. Compound B on treatment with an acid yielded an olefin (C H..), which exhib-

ited only a singlet at 51.6 ppm in the *H NMR spectrum. The compound A is:

@ )WO(O\* CI Ga® )\rofo\ﬁ (d)’vqu

6 12
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