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instructions for the Candidates  § 4 o

. Write your Roll Number in the space provided on the tgp of this page.

. This paper consists of one hundred (100) multiple chgige type of quastions. All questions are compulsory.

. At the commencement of examination, the quegtio bapklet will be given to you. In the first § minutes, you are requested to open the
—

booklet and compuisorily examir® it as below : —

(i) To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept a booklet without
sticker seal and do not accept an open booklet. :

{ii) Tally the number of pages and number of questions in the bookiet 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 period of 5 minutes. Afterwards, neither the Question Booklet will be replaced
nor any extra time will be given.

(iif) 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.

. 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.
esp g el i P

Example: (&> @ (T (DD where (B) is the correct tesponse.

. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — |l only. If you mark your response al any

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

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

aliotied for the relevant entries, which may disclose your identity, or use abusive language or employ any other unfalr means, such as
change of response by scratching or using white fluid, you wilt render yourself liable to disqualification.

. You have to return the original OMR Answer Sheet {o 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.

. Use only Blue/Black Ball point pen.

Use of any calculator or any electronic devices or log table etc., are prohibited.
There shalt be no negative marking.
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CHEMICAL SCIENCES
Paper -~ Il

. Choose the incorrect statement from the following with respect to the enthalpy of

atomization of an element (in kJ/mol).

(A} Itis a measure of the enthalpy of the energy required to form gaseous atoms

(B} ltis higher for d-block elements than those of s-and p-block elements

(C}) It decreases down the group in s-and p-block, but increases down a group in d-block
(D) Itincreases down the group in s-and p-blocks, but decreases down a group in d-block

The correct values for the electron affinity (in kJ/mol) of the formation of O~ and O from
O are and , respectively.

(A) —142, =702 (B) —142, 702 (C) —142, —142 (D) 142, -702

Choose the correct electronic configuration of the molecular ion, C, from the following :
(A) o1s® o'1s? 02¢* o¢'28* n2p2 n2p)

(B) 01s? o'1s® 028 ©'28® n2p? n2p?

(C) o1s* c™1s® ©2s* 028 n2p? n2p2 o2p)]

(D) o1s® 0'1s® 02s* o0'2s® m2p% n2p? o2p5

Match the compounds given in the Column — | with the respective geometry given in
Column - 1l

Column - | Column -1l
1. [XeF] i. Tetragonal antiprism
2. [ZrF ]+ ii. Trigonal dodecahedron
3. [ReHg]*- iii. Distorted octahedral
4. [Mo(CN) 1* iv. Tricapped trigonal prism
Choose the correct answer using the codes given below :
(A) 1—iv,2—ii, 3—iii,4—i (B) 1 =iii,2-i,3—iv,4—ii
(C)1-i,2—iii,3—iv, 4 —ii (D)1 —iii,2—iv, 3 —ii, 4 ~1i
Match the compounds in Column — | with their respective property given in Column — 1.
Column - | Column -l
1. CH,Sn* i. Soft base
2. Ti(CH,), ii. Hard acid
3. NH, iil. Soft acid
4. 8,0 iv. Hard base
Choose the correct answer using codes given below :
(A) 1~ii,2—1i,3—iv, 4 —iii (B) 1 —iii,2—ii,3—1i,4—iv

(C) 1—ii, 2 —iii, 3—iv, 4 —i (D) 1 —iii, 2—iv, 3—ii, 4 —i




o

10.

11.

Consider a base B whose hardness or softness is to be predicted :
[BH)* + [CHMg]* ——[CHMgB]* + H*

Soft acid Hard acid
If the equilibrium shifts towards the right, then base B is a and if the
equilibrium shifts towards the left, then base Bis a , respectively.
(A) Soft, hard (B) Hard, soft {C) Both soft (D) Both hard

. Of the following, which one is a natural zeolite ?

(A) Benitoite (B) Cristobalite (C) Phlogopite (D) Natrolite

. Choose the correct statament(s) about white phosphorus :

1. Pure form is a transluscent liquid.
2. When exposed to air, it undergoes oxidation.
3. During oxidation, it gives a smeil like that of garlic.
4. It vapours, if continuously inhaled, cause necrosis of the bones.
(A) 1 only (B) 1,3and4 only (C) 1 and 4 only (D) 2, 3 and 4 only

Pick out the incorrect statement regarding NF,
(A} It can be prepared by the electrolysis of NH,F
(B} NF, has a pyramidal structure with FNF bond angle = ~102°

(C) The dipole moment of N - F bonds are in opposite direction to the direction of the
dipole moment of the lone pair on N atom

(D) Due to higher dipole moment, NF, is a stronger ligand than NH,

Match the complexes/ions in the Column — | with their respective correct value of magnetic
moment (in BM) given in Column — II.

Column -1 Column - I

1. [Eu CI ]+ i. 1.73

2. [Ru(NH,) > ii. 2.83

3. [Cr(CN) ** jii. O

4. (W(CO)] iv. 7.9

Choose the correct answer using the codes given below :

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

Many transition metal complexes are known for their catalytic properties. Which among
the following complex/ion do not have a square planar geometry 7

(A) Wilkinson’s catalyst (B) Vaska’s compound

(C) Zeise’s salt (D) Grubbs’ catalyst



12. Two copper complexes :

(a) [Cu(NH,),I** and (b) [Cu(H,0),]** are blue coloured. However they differ in certain
properties, besides their geometry.
Choose the incorrect statement from the following :

(A) (a) is dark blue; (b) is pale blue

(B) (a) is non-centrosymmetric; (b) is centrosymmetric

(C) for {(a) d-d transitions are not Lapporte forbidden; for {b) d-d transitions are
Lapporte forbidden

(D) for (a) d-d transitions are not Lapporte allowed; for (b} d-d transitions are
Lapporte allowed

13. Formulate the complex with IUPAC nomenclature given as p-amido-p-superoxo
-heptaammineaguodicobalt(lil) ion

NH NH

/ 2 v / 2 +

(A) [(NHg), Co L 02>Co (NH)I" (H0)  (B) [(NH,), Co L 02>CO (NH,),(H,0)°
Py NHZ\ 4+ Ve NHz\ 3+

(C) [(NH.)}, Co 0.~ Co (NH,),(H,O)] (D) [(NH,), Co Sor Co (NH,),]*'(H,0)

14. Intense ultraviolet light is produced by the burners and acetylene torches used by glass
blowers. For the safety purposes, to absorb the uv light, glass blowers wear special
glasses made up of which of the following element(s) ?

i. Neodymium
ii. Didymium
iii. Erbium
iv. Praseodymium
(A} iandiiionly (B) iiiandivonly  (C)iii only (D) i, ii and iv only

15. Match the complexes/ions in Column — | with their correct respective coordination number
of central metal ion and the geometry given in Column — II.

Column -1 Column - I
1. [CeCi > i. 8, Square antiprism
2. [La(acetylacetonate),(H,0O),] ii. 12, Icosahedral
3. [Lu(2, 6-dimethyl phenyl),]- iii. 4, Tetrahedral
4. [Ce(NO,) > iv. 6, Octahedral
Choose the correct answer using the codes given below :
(A) 1 —iv,2—1i, 3 —iii, 4 —ii (B) 1 —ii, 2—1i, 3—1iv, 4 —iii

(C) 1—iv, 2—ii, 3—i, 4 — iii (D) 1 —ii, 2 —iii, 3—1i, 4 —iv
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16.

17.

18.

19.

Predict the product of the following reaction :

i) LiBu _, ,
ii) CO,
iii) H,0
Mn(CO),
CO,H
(A) (B)
/Nlln\ Mn COH
I\
oc co COH oc/ o €O
CO.H
L COH
(C) (D)
HOL Mn
/ 1\ VAN
oCc Co CO oc c¢o CO

Choose the correct order of bond dissociation enthalpy (kJmol) for metal-carbon bon:
in the following species :

ThCp,Me, Mn(CO),Me and cis-Pt(PEt,),Me,

(A) ThCpsMe > cis-P{PEt,),Me, > Mn(CO).Me
(B) cis-PY{PEt,),Me, > ThCp,Me > Mn(CO),Me
(C) Mn(CO).Me > ThCp,Me > cis-Pt(PEt,),Me,
(D) Mn{CO).Me > cis-Pt(PEt,},Me, > ThCp,Me

A strong base attacks on 1, 2-dicarba-closo-dodecaborane to yield,
C,B,H,, + MeO~ + 2MeOH — [C_B.H,,]” + H, + B(OMe),

The resulting anion, [C,BH,,]" is a

(A) Conjugate acid of a strong base (B) Conjugate base of a strong acid
(C) Conjugate acid of a weak base (D) Conjugate base of a weak acid

There are two reactions undergoing wherein,

Diborane reacts separately with ammonia and with phosphine, resulting its
and cleavages, respectively.

(A) Symmetric; unsymmetric (B) Unsymmetric; symmetric

(C) Both symmetric (D




e

20. A particular Mossbauer nucleus has spins of 5/2 and 3/2 in its excited and ground
states, respectively. Into how many lines will the y-ray spectrum split, if the nucleus is
under the influence of an internal electric field gradient, but no magnetic field is applied ?

(A) 4 lines (B) 5 lines (C) 10 lines (D) 12 lines

21. Choose the incorrect option for the thermogravimetric analysis techniques used for the
processes given below.

(A) Desorption (B) Decomposition (C) Dehydration (D) Reduction

22. lon exchange chromatography can be used in the separation of
i. Zirconium and Hafnium
iil. Chalcogens and Halides
iit. Rare earth and transition elements
iv. cis-trans isomeric complexes of cobalt and platinum
Choose the correct answer using the codes given below :

(A) ii, iiiand ivonly  (B)i, iii and iv only (C)iiandivonly (D) ii and iii only

23. Match the wave forms of common excitation signal given in Column — | with types
of voltammetry given in Column — Il.

Column - | Column -1l
1. ET i. Polarography
2. T l/ ii. Differential pulse polarography
3. ET iii. Cyclic voltammetry
T—>
4. ET ‘ iv. Square wave voltammetry
T——
Choose the correct answer using the codes given below :
(A) 1 —iv,2—1i, 3—iii, 4 —ii (B)1—iii,2-i,3—ii,4 -

(C) 1—iii,2—ii,3—-iv,4—1i (D) 1—i, 2—iii, 3—iv, 4 —i




24. Pick out the incorrect statement(s) with reference to haemerythrin :
1. it is a haem iron protein.
2. It has a molecular weight of about 108000 dalton.

3. it serves as the oxygen carrier in some marine worms.

4. Deoxyhaemerythrin contains two low-spin Fe(ll) atoms and oxyhaemerythrin contain:

two Fe(lll) atoms.

(A) 1and3only (B) 2only (C) 2 and 3 only (D) 1 and 4 only

25. The nitrogenase enzyme is a mixture of
(A) Fe-Mo protein and Mo-protein in 1 : 2 ratio
(B) Fe-Mo protein and Fe-protein in 1 : 2 ratio
(C) Fe-Mo protein and Mo-protein in 2 : 1 ratio

(D) Fe-Mo protein and Fe-protein in 2 : 1 ratio

26. Triplet P state of the oxygen atom is splitted into 3 sub-levels by the spin-orbit
coupling.
Which of the following is the correct order of the energies of the sub-levels ?
(A) *P, <3P, <P, (B) *P, < 3P, < 3P,
(C) *P, < %P, < %P, (D) °P, < 3P, < °P,
27. In the spectrum of beryllium atom, which one of the following transition is strictly allowed *
(A) 2s 5p(®P.} — 2s 3s(3S,) (B) 28 5s('S,) — 2s 5d('D,)
(C) 2s 3p(®P,) - 3p 4p(°D,) (D) 2s 55(°S,) — 2s 2p('P,)
28. Ina d?-systemin an octahedral field, three transitions are observed. Find one of the
incorrect transition from the following given options :
(A) °T,, (F) - 5T (B) 3T1g (F) - 3T1g (P)
(D) 3A2g — T, (P)

29
(C) 3T, (F) - A,




29. Match the type of reactions given in Column - | with their carresponding correct name
of nuclear reaction given in Column — II.

Column - | Column -1l
144 ac 1
wBa+i Kr+2(in)

1. 22U +ins— "Q1+5 Y +3(4n i. Hydrogen bomb

. )
"43Cs+3 Rb+4({n)

2. '5Sn+ H—— FGa+10(;He) + 7(4n) ii. Spallation

3. XFe+ Se——3Mn+vu iii. Nuclear fission

4, *H+?H——>3He + \n+Q iv. K-e~ capture
Choose the correct answer using the codes given below :
(A) 1 —iii, 2—H,3—iv,4—i (B) 1 —iv, 2 —iii, 3—ii, 4 —i
(C) 1 —ii, 2~iv, 3—1i, 4 —iii D) 1 —iii, 2—-1iv, 31,4 —1i

30. In radioactivity nuclear reactions, p-particles are emitted —
{A) On conversion of proton to neutron (B) On conversion of neutron to proton
(C) From outermost orbit (D) During nuclear fussion

31. Energy of photon is related to A by the graph

(A) (B)

(C)

—>m
=
—>
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32.

33.

34.

35.

36.

Which one of the foliowing operators commute with each other ?

x>
v
=

> M

ek
o

g

i, x

A

%)

X, ——
dx?

(A} iandiii

iv.

(B) i and iv (C)iiand iv (D) ii and iii
In an excited state of a molecule, the uncertainty in position of an e~ is zero, then the
uncertainty in momentum is given by
h
> _
2 2 .n
The solution for a particle in 1D-box is given by y(x) = \/E s;inr"r X, where ‘L’ is the length

of the box. Then the corract statement(s) are

(A) <g (B) (C) 0 (zero) (D) = (infinity)

1. ¥(x) is a well behaved function

2. ¥(x) is not a normalised function
3. ¥(x) is an eigen function of Hamiltonian operator

4. ¥(x) is an eigen function of momentum operator

(A) 1,2 (B) 2,3 (C)1,3 (D) 2,4

The normalisation constant ‘A’ of the function ¢_($)=A.e™, within the limits 0 to 2 is

1
® T ©) ﬁ

In a linear conjugated system of length ‘L, the ‘N’ number of n electrons in p-orbitals
move freely in a constant potential. The HOMO — LUMO transition in the molecular
system involves the excitation of electron from

®) - (D) 1

Ay N_ N, By N N,

A) 2 2 1 B) 4 "4 !
i N_.N

(C) N> N+1 l (D) 3—>E+1
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37. The character table of D, point group is given below :

E 2C, 3C,
Al 1T 1
Al 11—
E{2 -1 0

Consider the reducible representation, Trr) @Nd its characters as shown below :
E 2C; 3C,

TRR) 6 3 0

By using reduction formula, find out its irreducible representation components
(A) A, +A,+E (B) 3A, +E (C)2A, +2A, +E (D) A, +2A,+2E

38. Which one of the following molecule possess centre of symmetry ?
(A) dichlorophosphine oxide
(B) cis - dinitrogen difluoride
(C) 1, 2 -dimethyl - 1, 2 - diphenyl - diphosphine disulphide
(D) Methyl sulfinyl chloride

39. The terms that arise for the configuration 25! 2P" are

(A) P, (B) °P,, *P,, °P, (C)®P,,%P,,*P,, 'P, (D) 'S,

40. One of the following is not an example of quantum mechanical tunneling phenomena
(A) o — particle decay (B) Inversion of ammonia
(C) Electron transfer reactions (D) Combustion reactions

41. The zero point energies of the following molecules are — HCI : 1.44 kdJ/mole ;
DCI : 1.0 kd/mole ; D, : 1.49 kdJ/mole and HD : 1.81 kJ/mole. The energy change during
the reaction is

HCl + D,— DCI + HD
(A) 0.12 kJ/mole (B) — 0.12 kJ/mole (C) 5.84 kJ/mole (D) — 5.84 kJ/mole

42. One of the following is not correct about Raman spectroscopy
(A) It is an absorption technigue
(B) Water can be used as a solvent
(C) Intense monochromatic light in visible region can be used
(D) 1t is a scattering technique



43.

44,

45.

46.

47.

48.

49.

50.

51.

Which one of the following electronic transition is a forbidden transition ?

(A) 'A— A (B) 2z - 2% Cy'n>'n D)2z > 'n

The molar absorptivity coefficient (e} of 0.01 M CuSO, at 635 nm, for a given absorption
cell of path length 1 cm is given as 3 L mol-'cm™'. The absorbance is

(A) 0.03 L mol-!' cm™" (B) 0.03

(C) 300 (D) 0.03 mol L™

A typical resting person generates about 9000 kJ of heat. The entropy generated in the
surroundings in course of day at 27°C is

(A) 30 JK (B) 30 kJ/K (C) 333 J/K (D) 333 kJ/K

For the process Hzow {1 bar, 373K} —» HQO(Q) (1 bar, 373 K), the correct set of
thermodynamic parameters are

(A) AG=0, AS = +ve (B) AG=0,AS=-ve

(C) AG=+ve,AS=0 (D) AG =—ve, AS = +ve

The translational partition function for oxygen atoms at 300 K contained in a volume of
22.414 dm? is given as 2.8 x 10°°. Calculate thermal de Broglie wavelength A.

(A) 2x10%cm (B) 2x10""m (C)2x 1072 m (D) 2x10°m

The half cell reactions for rusting of iron are 2H* + 2e~ + 20,— H,0, E°=1.23V
Fe?*,, + 26" — Fey E°=-044V

AG® for the reaction is

(A) —322310kd (B) —152.470kJ (C)-161.155kJ (D) —76.235 kJ

An aqueous solution of X is added slowly to an aqueous solution of Y. The conductivity
of solution was found to decrease gradually and remained constant with addition of X.
X andY can be

(A) NaOH and HCI (B) KOH and CH,COOH
(C) NaOH and CuSO, (D) NH,OH and HCI

For a reaction 2A + B — 3C, if the rate of consumption of A is 2.0 x 10~ mol dm=3S-",
the rate of formation of C in mol dm=3s~* will be

(A) 3x 10 (B) 2 x 104 (©) =107 (D) 4 x 104

Which of the following is true regarding adsorption ?

(A) AG<0,AS5>0,AH <0 (B AG>0,AS<0,AH< 0

(C) AG <0, AS > 0, AH % 0 (D) AG <0, AS <0, AH < 0
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52. The molar solubility of oxygen in water at 25°C and a partial pressure of 160 Torr is
(K, =3.3x 107 Torr)

(A) 2.7 x10*mol (B) 9.5x 107 mol (C) 2.7 x 107 mol (D) 9.5 x 10~ mol
53. Which of the following crystal lattice will show absence of reflection from 100 plane in

its diffraction pattern ... s Wik .
(A) NaCl (B) CsCl (C) ZnS (D) Fe,O,
54. Which one of the following is not correct about Schottky. defect ?
(A) It arises when equal number of cations and anions are misgig from their normal
lattice sites '

(B) It increases the density of the crystal

(C) Itis common in highly ionic compounds with high co-ordination number and having
cations and anions of almost equal size

(D) It has no effect on the dielectric corfstant of the crystal

55. Match the following in the context of colloids.

List -1 List—2
1. Butter i. sol
2. Milk ii. gel
3. Gold number iii. emuision
4. Scattering of light iv. Zsigmondy

v. Tyndall effect
vi. Hardy-Schulze rule

1 2 3 4
(A) i i ivowv
(B) i i vi v
(€) i v i i
(DY i v v i
56. Hydrogen is adsorbed on many metal surfaces by dissociation (S represents a surface
site)
H,+-8-§- &= -5-5-

! H H

If the pressure of H,, ‘P’ is small, the fraction of surface covered by hydrogen is
proportional to

(A) P ®) P? © P% D) P
57. Two polymer samples were delivered to a customer. In that
i. has no cross linking, ductile in nature, becomes soft on heating and hard on

cooling.
ii. has large cross linking, hard and brittle, do not soften on heating.
(A) Both i and ii are thermoplastics (B) i alone is thermoplastic
(C) ii alone is thermoplastic (D) Insufficient information



ki

58. Match the polymeric structures with their names.

Structure of the polymer Name of the polymer
| I
|
1. £NLCH,J. N~ ﬁ'('CHz')Z C; i. Polyester
H .
2. +CH, -CH5: i ii. Buna-N rubber
| 4]
Cl E
3. {CH,-CH=CH-CH, -CH-CH, §~ iii. Nylon-6 &

CN

4. +CH,-CH=CH-CH, -CH-CH, §~ iv. Styrene-butadiene rubber
I

CGHS
i
5. 40-C {CH,¥, C-0-CH,-CH,} v. Polyvinyl chloride
1 2 3 4
(A 1 i i ivoov
B) i v i v i
© iv i i i v
@ i v i v il
59. The half life of a zero order reaction A — P is given by

[A], 2.303 _[A ] 1

A ty=3& B === (©) = ©) ty =RTAL

60. A molecule is chemically adsorbed on metal surface. The magnitude of heat of adsorptiot
for covalent bond formation is

(A) > 100 kdJ/mole (B) 25 kd/mole (C) 50 kd/mole (D) 5 kJd/mole

61. Which of the following material in nanophase is used in the manufacture of ceramit
capacitors ?

(A) ZnO (B) ALO, (C) BaTiO, (D) ZnOZrO,
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62.

63.

64.

Choose the correct statement(s) from the following options :
i. Silicon at nanoscale is an insulator.

ii. The types of chirality associated with the carbon nanotube is divergent, convergent
and zigzag.

iii. Van der Waals forces dominates at the nanoscale levels (> 10 nm).
iv. Surface area/volume ratio is the deciding factor for efficacy of nano materials.
(A) iand ii only (B) iiiandivonly (C) ii andiii only (D) ii only

Match the enzymes/proteins given in Column — | with their respective catalytic activity
given in Column - II.

Column —| Column =i

1. Catalase i. Hydrolysis of N-terminal aminoacid sites of polypeptides

2. Carbonic ii. Oxidation of organic and/or inorganic substrates using H,O,
anhydrase as an oxidant

3. Peroxidase iii. Disproportionation of H,0, to G, and H,O

4. Amino iv. Reversible hydration of CO,
peptidase

Choose the correct answer using codes given below :
(A) 1-ii,2-iv,3—1i, 4 —iii (B) 1 —iii,2—1i,3—iv, 4 —i
(C) 1 —iii,2—iv, 3—ii, 4 —1i (D} 1 —iv, 2 —iii, 3—ii, 4 —i

Which of the following compound is not a green chemistry solvent ?

/7

@ o
N N ~CH, CH,CO0

(C)
C{’ S




65.

66.

67.

68.

69.

70.

(D) A combination of n — =, hydrophobic a

Which of the following is a myth about green chemistry ?
(A) Green chemistry does not compromise on efficacy

(B) Green chemistry is “poliution prevention at source”
(C) Green chemistry is just theory, doesn’t work in real life

(D) Green chemistry addresses people, planet and profit related issues

Which of the following statement does not hold good for ozone ?
(A) Itis a powerful oxidizing agent

(B) It is used as a disinfactant

(C) It depletes on exposure to chlorofluoro carbons

(D) It is not used in organic reactions

One of the following ring present in the structure of Penicillin is
(A) Pyrimidine (B) Pyrazole
(C) Imidazole (D) Thiazolidine

Automated high throughput synthesis and screening is used for
(A) Lead optimisation (B) Lead discovery
(C) Process optimisation (D) Chemical engineering heat transfer studies

Which one is not an example of supra molecular self-assembied structure ?
(A) DNA

(B) Single strand RNA of Tobacco Mosaic Virus (TMV)

(C) a-Helix derived from polypeptide chains

7N\ \® ©

®
(D) H,C—N N —CH,- 2PF,

Liquid crystalline polymers are an example of self-assembling organic molecular
structure. Self-assembling happens in such class of products predominantly due to,

(A) Typical steric interactions
(B) Van der Waals interactions
(C) Hydrogen bonding interactions

nd hydrophilic interactions




71.

72.

73.

74,

The correct IUPAC name for the following structure is

A

(A) Tetracyclo [2.2.2.135.148) decane  (B) Tetracyclo [3.2.2.148] decane
(C) Tricyclo [3.3.1.137] decane (D) Tricyclo [3.2.2.148] decane

Predict X in the following transformation :
0

o) >_/U\
@ toluene
CN DBU reflux
20 h, 16%
0 O
) (B)
CN 0O
O
(%) (D)
CN

Identify the reactant (2) in the following reaction :

-> X

(A

R\
@ O Ny
R-N =N =N + Reactant—— / \-—FI'

(1) @) NXxn”
(A) R'—CH, - CHO (B)R'-C=C-H
(C) Fl‘—CH:CH2 (D)H’-—CEC—R‘

Mass spectrum of 2-pentanone exhibits one m/z peak at 58. This peak is attributed to
(A) Formation of acylium ion

(B) Formation of [M — C_H.]" ion

(C) Formation of a fragment ion due to McLafferty rearrangement

(D) Formation of cyclic ketone via rearrangement
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75.

76.

77.

Which carbon among C,, C,, C, and C, of hex-z-enone has the smallest (most
up-field) chemical shift in ¥*C NMR spectrum ?

0]
6 2
5 3
4
(A) C, B) G, (C) C, (D) Cg

A compound with molecular formula C.H,O, exhibits a signal at 5 16.1 ppm in
H NMR, in addition to other signals. The compound could be

o]
/l\ /H
(A) H,C / p— ~ (B) Hsc -CO- CH2 -CO - CH3
H CH,OH
(©) H30 —CH, - CH=CH-CHO (D) OHC —~ CH2 - CH, ~ CH2 —CHO

Which of the following structures represent meso-tartaric acid in anti-periplanar
{(ap) conformation ?

OH OH

HOOC H H OH

(A) (B)
H COOH H COOH
OH COOH
OH

HO COOH HO OH

(C) (D)

H COOH
¥ COCH




78.

79.

80.

81.

82.

83.

Study the two structures (i) and (ii) provided below. What is the relationship between
them ?

CH, H.C
o

(i) (ii)
(A) Enantiomers (B) Diastereomers (C) Epimers (D) identical compounds

Cl

Which one of the following pairs can be distinguished by Fehling solution ?
(A) Glucose and Fructose (B) Glucose and Mannose
(C) Fructose and Sucrose (D) Maltose and Glucose

Which one of the following compounds do not belong to alkaloids ?
(A) Papavarine (B) Nicotine (C) Morphine (D) Proline

Which one of the following natural amino acids does not react with nitrous acid to
produce nitrogen gas ?

(A) Proline (B) Glycine (C) Histidine (D) Tryptophan

Among the following, the compound that has the lowest barrier for the E-Z
isomerisation is

(A)

(C)

5
8

Which one of the following properties is not the characteristic of aromatic compounds ?
(A) Diamagnetic nature

{B) Ring current

(C) Paramagnetic nature

(D) Strong shielded and deshielded NMR signals




84. Camphenilol on treatment with acid forms a carbocation intermediate and that further

undergoes sequential reactions to form a stable compound. Predict the major product
formed in the chemical transformation.

CH,
H+
CH, -——>7
H
OH

Camphenilol

H.C
CH, CH,
(A) (B)
CH,
HC CH,
CH,
() (D) CH,

85. Predict the correct intermediate involved in the following chemical transformation :

/K] l
—_—
NaHCQO,

COOH

H COOH

COOH COOH




86. Study the following twin reactions and choose the correct description for the same
H,/R,-(R)-BINAP(QACc),

>\/\/k/\
>\/\A\/\QH E— (R) - Citronellol OH

HZIFL‘-(S)-BINAF’(E)A(:)2

>\/\/=\/\OH

(S} - Citroneliol

(A) Example of stereospecificity exhibited by chiral reagent
(B) Example of stereospecificity exhibited by chiral catalyst

(C) Example of diastereoselective reaction

(D) Example of stereospecificity exhibited by chiral auxiliary

87. Predict the most efficient combination of reagent, metal-based catalyst and chiral
influence for the following reaction :

RE R1 R2 ¥
> OH
L OH
R R,

3

(A) (+) — Diethyltartarate; Ti(O-i-Pr) #»1BHP  (B) () — Menthol; Ti(O-i-Pr),; TBHP

(C) (-) — Diethyltartarate; Ti(O-i-Pr),; TBHP (D} (-} — Menthol; PdCl,; TBHP

88. Which of the following statements is not true with regard to the use of Chiral Stationary
Phase (CSP) chromatographic method for estimation of non-racemic analyte ?

(A) The non-racemic analyte can be directly analysed without the need to convert it to
respective diastereomers

(B) The analysis is based on diastereomeric species formed due to non-bonded
interaction between enantiopure CSP material and non-racemic analyte

(C} The analysis is based on kinetic resolution of the analyte by enantiopure CSP

(D) The use of CSP for enantiomer analysis is accurate and reliable
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89.

90.

91.

Study the following reaction and select correct description for the same.
H.C

R,

RO

(A) Itis an example of thermal suprafacial [1, 7] - H - shift
(B) It is an example of 6 pi-electron thermal DIS-Rotatory electrocyclic reaction
(C) Itis an example of photochemical antarafacial [1, 5] — carbon shift

(D) It is an example of 6 pi-electron photochemical CON-Rotatory electrocyclic
reaction

Cyclopentadiene (1) is one of the best Dienes for Diels-Alder reactions. This is
because

o

(A) It has 2 double bonds

(B) It is highly electron rich

(C) The Diene is locked in s-cis conformation

(D) Cyclopentadiene (1) normally exists as a dimer (2) at room temperature and on
heating breaks down into 2 molecules of cyclopentadiene (1) monomer.

RT
2 — \
o
(2)

(1)

Predict the correct product of the following thermal rearrangement :

OH
~= Heat
%
OH
0o OH

fe) OH




92. The entire sequence of following reactions underlines a popular concept in organic
synthesis. What is the concept known as ?

&

o HS SH

: 1
C >
R™ H > g

Acetal formation ~

Q Derotection m n-BuLi/THF
o i} "

S

R e ¢ %

H RH
(A) Alkylation (B) Protection of functional group
(C) Deprotection of functiona! group (D) Umpolung (reversal of reactivity)

93. Para methyl acetophenone (1) on treatment with m-chioroperbenzoic acid {2) produces
2 isomeric compounds (3-major) and (4-minor). Compounds (3) and (4), respectively, are

O]TCHB
w TS
and
H,C
OH

(3) (4)

O CH, CH,
Ly -
H,C
(3)
0 .

C
(3)

O

(3)

H

CH,

; o

O\ O (@]
Q

:} \

(8) o) a

H

4)

(C) (©)L e and

o H,C

OH

(D) an
H

C
H 3
O, CH,
i
d 0
C H,C




k&

94.

95.

96.

Alkenes (1) on reaction with which of the following reagents in agueous base give
syn-diol (2) ?

OH OH
R'f/ R | |
Y — N
(C _ C‘ — giullc —Cc IR
R A 4

R R
1 2)

(A) meta-chloroperbenzoic acid (mepba)  (B) per-acetic acid and H,O,
(C) osmium tetroxide _ (D) HNO, (fuming)

Synthon for synthesis of benzoin is

(A) Acetone (B) Acetaldehyde (C) Benzophenone (D) Benzaldehyde

Predict the final product for the following reaction :

SiMe,Ph
= H
HO \\\\\\0
H,S0,, THF
23°C, 24 h
HO = OH
O_Bn
OH
(A) (B) HO = OH
HO OH oan




g

97. Major product for the following reaction is

Et
i) L/AGOCOPh o
L ii) Hy0* a
H
Et
OH WOH
(A) (B)
ity OH z o OH
H
Et Et
OH \\\\\\OH
(C) (D)
E OH E OH
H H
98. Predict the final product for the following reaction :
i) BH,/THF
) ivHG,MNaoH
iiiy CBr,/ PPh,
Br CH,
= Br =
\\\\\\Br
(B)
CH,

Br
s Br
(D)




e ..

99. Predict the fina! product for the following reaction :
H
O

0 O
100. The reaction condition employed in the following reaction is,

0
& + Ph/C\Ph———> wH - Ph
Ph

(A) Thermal cycloaddition (B) Oxidative cyclization

(C) Reductive cycloaddition (D) Photochemical cycloaddition

il
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