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Instructions for the Candidates

. Write your Roll Number in the space provided on the top of this page.
. This paper consists of one hun(fred (100) multiple choice type of questions. All questions are compulsory.
. At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested
to open the booklet and compulsorily examine it as below :
(i) To have access to the Question Booklet, tear off the ﬁaper seal on the edge of this cover page. Do not accept a booklet
without sticker seal and do not accept an open booklet.

{iij Tally the number of pages and number of questions in the bocklet with the information printed on the cover page.
Faulty booklets due to pages/questions missing or duplicate or not in serial order or any other discrepancy should
be got replaced immediately by a correct booklet from the invigilator within the peried of 5 minutes. Afterwards,
neither the Question Booklet will be replaced nor any extra time will be given. Y.

(iii) After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR
Answer Sheet Number should be entered on this Test Booklet.

4. Each item has four alternative responses marked (A), (B), [C) and (D). You have to darken the oval as indicated below on
the correct response against each item.

Example: (3> @ (C> (D> where (B) is the correct response.

5. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper - Il only. If you mark your

response at any place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

6. Rough Work is to be done in the end of this booklet.

7. If you write your Name, Roll Number, Phone Number or put any mark on any part of the OMR Answer Sheet, except
for the space allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any
other unfair means, such as change of response by scratching or using white fluid, you will render yourself liable to
disqualification.

8. You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and

must not carry it with you outside the Examination Hall. You are however, allowed to carry original question booklet and

duplicate copy of OMR Answer Sheet on conclusion of examination.

9. Use only Blue/Black Ball point pen.

10. Use of any calculator or any electronic devices or log table etc., are prohibited.

. There shall be no negative marking.
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CHEMICAL SCIENCES
Paper - 11

1. The silver salt with the highest solubility product (K ) in water is
(A) Agl (B) AgCl (C) AgF (D) AgBr

2. The expected H-H bond angle in [H,]" is
(A) 60° (B) 120° (C) 180° (D} 90°

3. According to VSEPR theory, the shapes of [$,0,]*" and [SF,Cl]* should be
(A) Trigonal planar for [S,0,]*" and trigonal pyramidal for [SF,CIJ*
(B) Both trigonal planar
(C) Trigonal pyramidal for [$,0,]*>- and trigonal planar for [SF,CIJ*
(D) Both trigonal pyramidal

4, The number of lone pairs for the following set of compounds are in the order
3, 0, 1 respectively. Identify the correct sequence of the compounds.
(A) XeF,, IF;, CH, (B) CIF,, NH}, SF,
(C) ICL, [SbF,], CIF, (D) XeF,, PF,, NH;

5. Match the transformation given in Column - I with the reagent in Column —II
and choose the correct option given below.

Column -1 Column - I1
1. [MnO,]” — [MnO,]* i. H,80,
2. Me,CH — [Me,C]* ii. Na in liquid NH,
3. Ag + Au — Ag[AuF ] iii. [H,SO,F]* (Super acid)
4. H,PO, — [P(OH),]* iv. Liquid BrF,
(A) 1 -1,2-1i, 3 -1iii, 4 -iv B) 1-ii, 2 -iii, 3-iv, 4 -1
(C) 1-iii, 2-1i,3-1,4-1iv D) 1 -iii, 2-1,3-1v, 4 —ii

6. Choose the correct statement when ligands NMe, and PMe, binds with Be*
and Pd?' metal ions.
(A) Binding is stronger for NMe, with Be?* and PMe, with Pd?".
(B) Binding is stronger for NMe, with Pd** and PMe, with Be*".
(C) Ligands bind equally strong with both the metal ions as they are
dicationic.

(D) Ligands bind equally strong with both the metal ions as both ligands have
pyramidal geometry.




7. The most used acid catalyst in oil industry and the relevant process are
respectively
(A) Aluminophosphate and reforming
(B) Aluminosilicate and cracking

(C) Aluminosilicate and reforming
(D) Aluminophosphate and cracking

8. Identify the correct statement(s) for H,B.CO.
i. sp? hybridized orbital of B accepts the lone pair of CO.
ii. Its v, value is more than that for free CO.
ili. Formal oxidation state of C is +4 in the compound.
(A) i and ii (B) ii only (C) ionly (D} i and iii

9, Identify the correct statement regarding Boron (B) among the following.

i. Nuclear spin of !!B is greater than that of !°B.

ii. The polarities of B — H and C - H bonds are opposite.

iii. Cross-section of neutron absorption for 1°B much more than that of !'B.
iv. B reacts with boiling aq. NaOH solution to form NaB(OH]),.

(A) ii and iii (B) i and ii (C) iii and iv (D} ii and iv

10. MnCr,O, is

(A) Normal spinel with total CFSE of -15.5 Dq

(B) Inverse spinel with total CFSE of -15.5 Dq

(C) Inverse spinel with total CFSE of -24 Dq

(D) Normal spinel with total CFSE of -24 Dg

11. Vaska's complex reacts with hydrogen gas to undergo oxidative addition reaction
leading to increased formal oxidation state of the central metal atom to +3 and
also increased co-ordination number to +6. Which of the following is the correct
IUPAC formula of the reactant complex ?

(A) [IrCL,(CO){PPh,)] (B) [IrCH{CO)(PPh,),]
(C) [RhCl(CO)(PPh,),] (D) [RhCL,(CO)(PPh,)]

12. The absorption spectrum of [Ti(H,0),]** in solution comprises of a maximum
with a shoulder. The reason for the shoulder is
(A) Ligand-to-Metal Charge Transfer (LMCT)
(B) Metal-to-Ligand Charge Transfer (MLCT)
(C) Jahn-Teller distortion
(D) Nephelauxetic effect
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13.

The reaction of NiBr, with two equivalents of PPh, in CS, at -78°C gives a
red-coloured diamagnetic complex, [NiBr,(PPh,),]. This transforms to a green-
coloured paramagnetic complex with the same molecular formula at 25°C. The
geometry and the number of unpaired electrons in the green-coloured complex,
respectively, are

(A) tetrahedral and 1 {B) tetrahedral and 2

(C) square planar and 2 (D) square planar and 4

14. Misch metal is an alloy, a commercial form, consisting majorly (approximately

95%) of
(A) Transition metals (B) Lanthanoids
(C) Alkaline earth metals (D) Alkali metals

15. The experimental magnetic moment (3.4 BM) of a hydrated salt of Eu®* at 27°C

is significantly different from the calculated value. The difference is due to

(Atomic number of Eu is 63)

(A) Population of electrons at higher J level(s) viz thermal excitation
(B) Strong ligand field splitting of f~orbitals

{C) Strong spin-orbit coupling

(D) Pairing of electrons in f-orbitals

16. Match the complexes with their corresponding co-ordination number and

geometry.
Complex Co-ordination number and geometry
1. [Er(NCS),] i. 4, Tetrahedron
2. [Ce{acetylacetone),] ii. 9, Tricapped trigonal prism
3. [Nd(H,0),}** iii. 8, Square antiprism
4. [Lu(2, 6-dimethylphenyl),|- iv. 7, Monocapped trigonal prism

5. [Y(acetylacetone}, (H,0)] v. 6, Octahedral
A 1-v,2~-i,3-iv,4-1i1, 5-1
B)1-ii,2-1,3~-v,4-1v,5-1i1
C)1-v,2-1ii,3~i,4-1,5-1v
D) 1-ii,2-1iv, 3 —iii,4-v,5-1




17. Which of the following represents the role of Fe in ferrocene in the reaction ?

=N 7> Neo @ o

Fe > Fe
! (ii) POCl;
(A) Fe acts as a Lewis acid (B) Fe acts as a Lewis base
(C) Fe remains inert (D) Ferrocene is oxidized to ferrocenium

18. The complex [(n° — C.HMo(CO),], when heated to ~150°C forms [(n°* - C,H,)
Mo(CO),],, resulting in the elimination of 2 equivalents of CO. Predict the change
in the Mo-Mo bond order for the above reaction.

(A) O to 2 (B) 1to 4 (C) 2to 3 (D) 1to3

19. The icosahedral structure is generally exhibited by
(A) C (B) Si (C) Ge (D) B

20. What is the nido product (X) of the following ring closing metathesis reaction ?

+ X

\/\O/\/ Oj Ru Catalyst
/\/O\/\O

(A) C,H, (B) CO, (C) C,H, (D) C,H,

21. If a mixture of NaCl, conc. H,80, and K,Cr,0. is heated in a dry test tube, a
red vapour (X) is formed. This vapour (X) dissolves in aqueous NaOH to form a
yellow solution, which upon treatment with AgNO, forms a red solid (Y).

X and Y respectively are
(A} CrO,Cl,and Ag,Cr,O, (B) Na,[CrOClL] and Ag,CrO,
(C) Na,[CrOCl,| and Ag,Cr,O. (D) CrO,Cl, and Ag,CrO,

22. Choose the correct technique wherein the potential applied across two electrodes
is maintained constant and the current measured is plotted against the volume
of the titrant.

(A) Voltammetry (B) Amperometry
(C) Potentiometry (D) Polarography

23. Zn in carbonic anhydrase is co-ordinated by three histidine and one water
molecule. The reaction of CO, with this enzyme is an example of

{A) Nucleophilic addition (B) Electron transfer
(C) Electrophilic addition (D) Electrophilic substitution




24. At pH 7.2 and 10 Torr oxygen partial pressure, the extent of O, binding is
(A) high for both hemoglobin and myoglobin
(B) high for hemoglobin and low for myoglobin

(C) high for myoglobin and low for hemoglobin
(D) low for both hemoglobin and myoglobin

25. In the electronic spectrum of [CrF,]*-, absorption bands observed at 670, 440
and 290 nm are respectively, due to the transitions
(A) %Ay, — T, (P), "A,, — *T, (F) and A, — *T,
(B) Ay, — *T, (P}, *A,, — *T, and *A, — *T,_(F)
(C) *A,, — T, (F), *A,, — *T,, (P) and Ay, — T,

(D) *A,, — *T,,, *A,,— Ty, (F) and A, — *T,_(P)

26. For an atom of a particular element, the possible transitions of electrons between
its energy levels are shown below. Choose the transition which would produce
the high energy transitions in its absorption spectra.

(A) (i) (B) (iv) (C) (i) (D) (i)

27. The QEQ — 4A29 transition in the electronic spectrum of [Cr(NH,)]** occurs nearly
at
(A) 650 nm (B) 450 nm (C) 350 nm (D) 200 nm

28. The ratio of relative intensities of the two molecular ion peaks of methyl bromide
(CH,Br) in the mass spectrum is
(A) M*: (M +2)"=1:3 (B) M": (M +2)*=3:1
C) M :M+2)"=1:1 DyM :M+2)*=1:2

29. The radionuclide 22Rn undergoes two successive B-decays followed by one
a-decay. The atomic number and atomic mass of the resulting nuclide are
respectively
(A) 90 and 230 (B) 88 and 220  (C) 87 and 222 (D) 86 and 218

—




30. In neutron activation analysis, the radiation commonly detected is
(A) o-rays (B) B-rays (C) y-rays (D) X-rays

31. Which of the following ion has both a centre of inversion and an S, axis ?
(A) BF, (B) CO; (C) SO (D) SO~

32. The deBroglie wavelength of proton and an alpha particle are in the ratio of
1 : 2. The ratio of their velocities will be
(A) 1:8 B) 8:1 (C) 4:1 (D) 1:4

33. The Schrodinger equation,
d*y _ 2m

preiiel b

Find the value of y at which the above equation is satisfied at every point outside
the box.

(A) yis zero (B) yis whole integer number

(C) vy is infinite (D) yis one

34. The ground state term symbol and the calculated magnetic moment (in BM) for
Dy** ion respectively are
(A) 6H15/2 and 10.65 (B) °H,,, and 5.91
(C) f’HS/2 and 6.23 (D) BHS/Q and 5.91

35. Which of the following has shortest bond length ?
(A) NO (B) NO* (C) NO=* (D) NO-

36. The partition function, q = n/n, (ratio of the number of particles in the i'" level
to that of zero level), if temperature increases, which of the following is true ?
(A) ng—»n,q-—>o B)n—-n,qg-—>1
(C) nyj—>n,q—>1 (D) n»>n,, q—>x

37. The translational partition function, q, ., _for a molecule in one dimension
(let us say x — direction) having length, 1_is given by

1 1
(A) rrans = (2@mRT)/2 B) Qurans == 7mRT)/

1, 1,
(C) Qrrans =7 (27mkT)/? (D) Gtrans = 2 27mkT)"

38. Which of the following thermodynamic parameter is independent of choice of
energy zero ?

(A) Enthalpy, H (B) Entropy, S

(C) Gibbs free energy, G (D) Hel

mbholtz energy, A
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39.

40.

41.

42.

43.

44,

45.

In the Lindemann mechanism of unimolecular reactions, the order of reaction
at low pressure is

(A) O (B) 1 ) 2 (D) 3

Ni(CO), with tetrahedral (T, structure and has A, and T, vibrational modes.
Choose the correct answer amongst the following.

(A) A, mode is both IR and Raman active

(B) T, modes are both IR and Raman active

(C) A, mode is IR active but Raman inactive

(D) T, modes are Raman active but IR inactive

The correct empirical equation proposed by Freundlich for adsorption of
gases on solid is : (where x = amount of adsorbate, m = amount of adsorbent,
P = pressure, k and n are two constants)

(A) x/m =k . Pl/n (B) x.m=k.Pln

(C) xfm=k.Pn (D} x. m = k/Pl/n

According to the Born-Oppenheimer approximation, the total energy of a
moleculeis: E=E +E +tE +tE,.

trans O
The correct order of the energy component is
(A) Eele >> Erot >> E\-’ib >> Etrans (B] Etrans >> Ev-ib >> Erot >> Eelc
(C) Eyp>> E  >> E . >> E s (D) E,.>> Ey,>> E > E

trans

Which among the following will NOT give microwave spectra ?
(A) CO, (B) H,0 (C} HCI {D) NO

Formation of Ammonia (Haber’s process) is

Nyg * 3Hyy 2NH,,

AH = -92.38 kJ, what would happen if temperature increases ?
(A) Yield of ammonia diminishes

(B) Yield of ammonia increases

(C) Consumption of N, and H, increases

(D) No effect on equilibrium

Under which of the following condition, the Hanry’s law is invalid for real
gases ?

(A) The pressure is low

(B) The temperature is very low

(C) The solubility of the gas is low

(D) The dissolved gas does not react with solvent




46.

47.

48.

49,

50.

S51.

52.

53.

54.

Complete the Maxwell relationship; dA =

(A) -SdT + PdV B) -SdT-PdV
(C) +SdT-PdV (D) + SAT + P dV
otr is known as
oP ),
{A) Joule-Thomson effect (B) Joule’s law
(C) Kelvin law (D) Joule-Kelvin law

In case of kinetics of photodecomposition of HI is

oHI NV [, 41,

d[H]] .

The rate of reaction, “Tar is

(A) Equal to zero

(B) Equal to [HI]

(C) Equal to intensity of absorbed light

(D) Inversely proportional to intensity of absorbed light

In primary salt effect, which parameter of an electrolyte is NOT affecting rate
constant ?

(A) Ionic strength (B) Concentration

{C) Charge of ions (D) Ionic radius

The t 0 of a reaction is doubled as the initial concentration of the reactant is
doubled. What is the order of a reaction ?
(A) O B) 1 (€) 2 (D) 3

The pH of 0.01 M aqueous solution of CH,COONa at 25°C is :
(K, for CH,COOH = 1.75 x 1073, K_ = 1.008 x 10°!%)
(A) 9.38 (B) 5.62 (C) 4.76 (D) 8.38

A zinc rod is placed in 0.1 M solution of ZnSO, at 25°C. Assuming that the salt
is dissociated to the extent of 95% at this dilution. What is the cell potential at
this temperature ? (Given : E%n2+, 2z = 0.76 V)

(A) -0.76 V (B) -0.79 V (C) +0.79 V (D) +0.76 V

For 0.001 mol.kg! aqueous AICIl, solution, what is the ionic strength at 25°C ?
(A) 0.006 mol.kg! (B} 0.009 mol.kg!

(C) 0.003 mol.kg! (D) 0.004 mol.kg!

If o = 6, exp (-E,/KT), which of the following element has lowest value of E?
(A) Carbon (B} Tin (Gray)

(C) Germanium (D) Silicon




The Miller indices of crystal planes which cut through the crystal axes at
(2a, -3b, -3¢} is
(A) (2 3 3) (B) (233) (C) (322 (D) (233)

56. Calculate the interplanar distance, d,, for a cubic crystal system having plane
(2 2 2), assuming that a is the edge length of the unit cell.

(A) a/V2 (B) a/v3 (C) a/2V3 (D) a/2

57. Which of the following method is NOT used for purification of colloidal sclution ?
(A} Filtration (B) Ultrafiltration
(C) Ultra centrifugation {D) Centrifugation

58. Which of the following is NOT an example of chemisorption ?
(A) Adsorption of hydrogen on nickel
(B) Adsorption of nitrogen on mica
(C) Adsorption of oxygen on tungsten
(D) Ethyl alcohol vapours condensed on the divided nickel

59. The number average molar mass, ﬁ; and weight average molar mass, M_W of
a polymer are obtained respectively by
{A) Osmometry and Viscosity measurements
{(B) Osmometry and Light scattering measurements
(C) Light scattering and Osmometry measurements
(D) Light scattering and Sedimentation measurements

60. For a set of experimental data, standard deviation is determined as 1.5. What
would be the approximate mean deviation ?
(A) 4.2 (B) 3.2 (C) 2.2 (D) 1.2

61. The correct IUPAC name of the following compound is

(A) Bicyclo-2,7,7-Trimethyl [3.1.1] hept-2-ene
(B) 2,7,7-Trimethylbicyclo [3.1.1] hept-2-ene
(C) 1,7,7-Trimethylbicyclo [3.1.1] hept-2-ene
(D) Bicycle-1,7,7-Trimethyl [3.1.1] hept-2-ene
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62. Carbazole is less basic than diphenylamine due to
(A) The electron pair on nitrogen in carbazole is used for aromatic delocalization
making it unavailable for reaction with electrophiles
(B) The electron pair on nitrogen in carbazole is unavailable for reaction with
electrophiles due to steric repulsion
(C) In diphenylmethane, the quaternary ammonium salt formed on reaction

with electrophiles is stabilized due to resonance effect making it a stronger

base

(D} Diphenylmethane acquires stable conformation for facile interaction with

electrophiles making it a better base

63. Which of the following is true ?
(A) Aromatic systems exhibit diamagnetic ring current where protons outside
the ring are deshielded and inner protons are shielded.
(B) Aromatic compounds exhibit paramagnetic character in which protons
outside the ring are shielded and inner protons are deshielded.
(C) Aromatic compounds exhibit diamagnetic ring currents, hence inner and
outer protons experience deshielding effect.

(D) Aromatic compounds exhibit paramagnetic ring currents, hence inner and

outer protons experience extensive shielding effect.

64. The intermediate in the reaction given below is

OCH, OCH
NaNH,

lig. NH,

3

Cl

NH

2

(A) Carbene (B) Carbanion
(C) Aryne (D) Free radical




65. Predict the major product formed in the following reaction :

OH CH,

T g
5
lwm
»
O
J

O

(A) Q—éPh
OH

(B)

(C)
O
O
Ph

66. Which of the statements given below is NOT true for electrocyclic reactions ?
(A) Associated with large negative entropy of activation.
(B) Exhibit stereoselectivity.
(C) Thermal and photochemical pathways yield stereoisomerically different
products.

(D) Stereoselectivity and rates are affected significantly by solvent polarity.




67. The major product of the reaction given below is
KF, THF

—l- P
OH Heat

(A)

(D)
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68. The major product formed in the following reaction is

COOMe

COOMe

" \/\/”/\E
. COOMe
COOMe

F

; \/\/l/\[
COOMe
COOMe

“ \/\)/\l:
F COOMe

COOMe

(D)

:

COOMe

Heat

?
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69. Which of the following statements regarding pyridine reactivity is NOT true ?

70.

71.

(A) Nucleophilic substitution reactions are facile and take place at C-2 and
C-4 positions.

(B) Nucleophilic substitution reactions are difficult and take place at
C-3 position.

{C) Electrophilic substitution reactions are difficult and take place only at
C-3 under rigorous conditions.

(D) Pyridine is less reactive towards electrophilic substitution reactions
compared to benzene.

Following compounds can be synthesized using Fischer-Indole protocol.
The starting materials can be

A

N
H

(A) Phenyl hydrazine and Benzaldehyde

(B) Phenyl hydrazine and Cyclohexanone

(C) Phenyl hydrazine and Acetophenone

(D) Phenyl hydrazine and 1, 2-Cyclohexadione

Study the following sequence of reactions and indicate the suitable description

for the principle involved in the same.

H
PhCHO 1,3- Propa?e dithiol , ( ><Ph n-BulLi / THF ,
H l-Bromopropane

S 04 Ph
Hg
Ph H +
s 30 O

(A) NGP mechanism (B) Umpolung reactivity

(C) Convergent synthesis (D) Diastereoselective synthesis




72. Given below is the structure of the compounds formed. Apply retrosynthetic
approach and identify the synthesis.

O dLD
H

!

(A)

=

OHC

Oj
"0
=

iy

(B)

e
% o

O>_;
s
o

(1)

—
[
—

Ph

@

-

()

9
H
m
O
)\
()

—
—
—

—




i

73. Predict the major product and identify the reaction shown below :

Ar KOH
Ar

e
|

OH

Ar

(A) Ar Intramolecular aldol condensation

b

OH
Ar
OH
(B) Ar Benzoin condensation
O
OH
Ar
OH
(C) Ar Benzillic acid rearrangement
@)
Ar

2

(D) Ar

Wolf-Kishner reduction
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74. Predict the product in the following reaction :

J L 4

—l- T
Ar H I ?
0
(A) ‘ | I (B) Ph
OH
Ph
OH OH OH 0
(C) Ph (D) Ph

75. D-Mannose and D-Glucose form the same Osazone. It indicates that
(A) They are enantiomers
(B) They are anomers
(C) They are epimers and differ in configuration at C-2
(D) They are epimers and differ in configuration at C-3

76. Which one of the options given below provides correct structures of Adenine (I)
and Thymine (II) pair ?
NH, NH

SN N
() <’ ) (: A, ® ¢ *NH li
H H H
@ (1) M a
NH2 o
</Nf%\x R, H3C\f'LNH
N )\NH N’go <N \N) N’J\O
H ! 0 o

H
(D) (IT) (I) (1)
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77. Which of the following compounds is expected to show a sharp singlet for one

of its protons at around & 8.00 ppm in 'H NMR spectrum; given that this signal
remains unaffected even after shaking the solution thoroughly with D,O ?

(A) CH,COOH (B) CH,CONH - Ph

() n-CH,,-C=C-H (D) n-C,H,, - CHO

78. Which of the following statements regarding mass spectrometry is wrong ?

(A) In a normal mass spectrometer, electron impact causes a molecule to lose
an electron and become a molecular radical cation which decomposes into
fragment cation and radical.

(B) Prominent peak at m/e 43 suggests presence of CH,CO (acetyl) unit in the
molecule.

(C) Prominent peak at m/e 105 suggests presence of PhCO (benzoyl) unit in
the molecule.

(D) Molecular ion peak of a molecule with one nitrogen atom gives even
numbered value of m/e peak for molecular ion. -

79. In the UV visible absorption spectrum of an o, B-unsaturated carbonyl compound

with increasing solvent polarity

(A) n—x" transition undergoes hypsochromic shift, —n*undergoes bathochromic
shift.

(B) n—=" transition undergoes bathochromic shift, n->n*undergoes hypsochromic
shift

(C) Both n—r* and n—=* transitions undergo bathochromic shift

(D} Both n—n* and n—n* transitions undergo hypsochromic shift

80. The most suitable reagent for the following transformation is

7& 7&
(A) LiAlH,

(B) NH,NH,/KOH
(C) NaBH,/CeCl,
(D) Li/liq. NH,
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81.

The major product formed in the following reaction is

. i) NaH, THF
—_—
ii) B
/\/ r

82. Which of the following statement is true ?

(A) trans-decalin is chiral but it cannot be resolved.

(B) cis-decalin has higher enthalpy and higher entropy than the
trans-decalin.

(C) cis-decalin is achiral due to presence of center of symmetry.

(D) trans-decalin has three extra-annular butane-gauche interactions present
within the molecule.

83. The absolute configuration of the stereogenic (chiral) centres in the following

molecule is
O

-
)
=
Z
g

)

(A) 5R, 6R (B) 58, 6S (C) 5R, 68 (D) 58, 6R




84. Which of the following compounds represents meso-2,3-dibromobutane in
anti-periplanar {ap) conformation ?

Br Br
H,C H Br: CH,
(A) (B)
H CH, H CH,
Br H
Br
Br Br
H Br
(C) (D)
H CH, H cH,CH,
CH, H/

85. Predict the major product in the following reaction :
Ph—CH=CH—CH=CH2+HCl; ?
1-phenyl-1,3-butadiene
(A) Ph—CH=CH-CH,-CH,-Cl (B) Ph-CH,-CH(Cl)~-CH=CH,
(C) Ph-CH(C])-CH,-CH=CH, (D) Ph-CH =CH - CH(C]) -CH,

86. Which of the following structural isomers will undergo dehydrohalogenation
under bimolecular conditions at the fastest rate ?

H CHs
b CH, t-but Br
t-but CHs -bu CH3
II H
H CHa
CH, t-but CH,
t-but Br -put Br
100 V) g '
(A) I (B) I (C) 11 (D) IV




k&

87. Predict the major product formed in the following reactions :

H
A o
H
1
OY
e}
H A 1l
11 H
O\I(
O

o)
(A) (B)
;

1) (I) (I (1)

b

(1) (I1) (1)

88. Study the following enantioselective reactions and give correct description of

the same :
OH

(S)-BINAL-H H..,
0 Ph CH,

)}\ (R)-BINAL-H .

Ph CH, \ H %
Ph

(A) It is an example of chiral reagent influenced process.

j‘ (B) It is an example of chiral auxiliary influenced process.

ﬂ (C) It is an example of chiral catalysts influenced process.
(D) It is an example of kinetic resolution.

CH

3
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89. Predict the major stereoisomer formed in the following process :

Ph CH, ,
TBHP; {-})-diethyltarate
> ?
| Ti(O-1-Pr},
OH
OH
Ph CH, Ph CH
A) o (B)
OH OH
Ph CH,
(D)
H
HO

Y
3

(B)

(D)

\Y
\\\\\\\
A




91. Which of the following cannot be used as additives in oxygenated gasoline ?
CH,
(A) CHs—O—QCH3
CH,

’ B} ~Sou

CH,
(C) CH,-CH,-0— CH,

CH,
(D) )ZOH

_ 92. Which of the following sulphide ore is responsible for acid mine drain ?
’ (A) FeS (B) Cus (C) CdS (D) PdS

93. What is the primary mechanism by which dialkyl tin laurate and dialkyl tin
maleate stabilize polyvinyl chloride (PVC) ?

(A) By scavenging free radicals and terminating chain reactions.

(B) By forming a protective tin oxide layer on the PVC surface.

(C) By co-ordinating with chloride ions and preventing dehydrochlorination.

(D) By undergoing trans-metallation reactions with PVC polymer chain.

94, Choose the correct forces which operates in a material at the nanoscale.
(A) Gravitational (B) van der Waals

(C) Electromagnetism (D) Inertia

95. Yttrium-Samarium-Cobalt nanograins have unusual magnetic properties

due to

(A) Higher melting point

(B) Stronger intermetallic forces
t (C) High paramagnetism

1 (D) Higher relative surface area
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96. Match the active oxygen content in the commonly used green oxidants :

Green oxidant Active oxygen content (wt %)
1. O, i. 47.0
2. 0,/Reductor ii. 100.0
3. H,0, iii. 33.3
4. O, iv. 50.0

(A} 1 —-ii; 2-iv; 3 -1, 4 ~iii
B) 1-iv;2-1i; 3 -1ii; 4 —-1ii
C) 1-ii; 2-iii; 3—-iv; 4 -1
D) 1-iv; 2 -iii; 3-1ii;4-1i

97. Primary pharmacological action of barbiturates act
(A) As an antibiotic agent (B) As an antiseptic agent
(C) As an antiemetic agent (D) As a CNS active agent

98. Which of the following statement is true regarding penicillin ?

(A) It belongs to B lactam group of compounds and discovered by Louis
Pasteur.

(B) It belongs to tetracycline group of compounds and discovered by Louis
Pasteur.

(C) It belongs to B lactam group of compounds and discovered by Alexander
Flemmming.

(D) It belongs to tetracycline group of compounds and discovered by Alexander
Flemming.

99. What type of a guest would be able to bind with Spherand ?
(A) Neutral species (B) Zwitter ion
(C) Alkyl ammonium cation (D} Organic molecule/halogen

100. Choose the correct type of supramolecular interactions of tris(diazabicyclooctane)
host carrying +3 charge with anions such as [Fe(CN)J*.
(A) Hydrogen bonding
(B) lon-ion interaction
(C) &= - = interaction
(D) van der Waals’ forces and crystal close packing
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