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Instructions to Candidates / Gieawlat 21acu

(1) There are 50 questions in the Test
Booklet. The answer of each question is
any one out of A, B, C and D. Four
alternatives are given with the question.
You have to answer all the questions.

(2)  Each correct answer carries (1)one mark.
For each wrong multiple answer for each
question will be treated as wrong. No
negative marking for wrong answer.

(3) - You have to answer on the OMR Sheet is
given separately to you. For example :
Which State of India has the longest Sea

Coast ? .
(A) Maharashtra (B) Tamil Nadu
(C) Gujarat (D) Andra Pradesh

In OMR Answer Sheet :

ONCY NC

The true answer is "C". Hence circle of
"C" is blackened (encode).
(4)  Don't write anything on the Test Booklet.
(5)  Use blue/black inked ballpoint pen for
filling responses in the OMR Answer
Sheet. Any other ink, pen or Pencil is
strictly prohibited.

(6) During exam from candidate, if any false
matter, guide, cheats, slips, any handwritten
material, any printed material, mobile
phone, pager, calculator or any electronic
equipments are found he/she will be
disqualified.

(7) Gossips, making noise or disobeying
instructions given by Invigilator will be
considered disobedience.

(8) Do Rough Work on last page.
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Do not open the Question
Booklet until ask to do so.
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When 1-chloro-3-phenylpropan-2-one heated with in presence of
NaOEt to give,

(A) Ethyl 3-phenylpropanoate

(B) Ethyl 2-phenylpropanoate

(C) Ethyl 2-methoxy-2-phenylacetate

(D) 1-ethoxy-3-phenylpropan-2-one

An organic compound exhibits the [M]*, [M+2]*, [M+4]*, peaks with
intensity ratio 9:6:1 in the mass spectrum and shows a singlet at §7.51
ppm in the 1H NMR spectrum in CDCl;, the compound is:

(A) 1,2-dichlorobenzene (B) 1,4-dichlorobenzene

(C) 1,2-dibromobenzene (D) 1,4-dibromobenzene

The species 19Ne and '4C emit a positron and B -particle respectively.
The resulting species formed are respectively

(A) 1°Na and “B (B) !9F and N

(C) '"Na and 4N (D) !°F and 4B

Among the following drugs, the anticancer agents is:
(A) Captopril (B) Chloroquine
(C) Camptothecin (D) Ranitidine

The concentration of a reactant .undergoing decomposition was 0.1,
0.08 and 0.067 mol L-! after 1.0, 2.0 and 3.0 hr respectively. The
order of the reaction is,

(A) Zero (B) First

(C) Second (D) Third

"Phosphorescence" is represented as

(A) T, ->Sy+hv (B) T,—S,+A
(C) S;—=Sy+hv D) 8, >T+A
According to Arrhenius equation (k = rate constant and

T = temperature)

(A) In k decreases linearly with 1/T
(BY In k decreases linearly with T
(C) In k increases linearly with 1/T
(D) In k increases linearly with T
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Which one of the following conductometric titrations will show a
linear increase of the conductance with a volume of the titrant added
up to the breaking point and an almost constant conductance
afterward?

(A) A strong acid with a strong base

(B) A strong acid with a weak base

(C) A weak acid with a strong base

(D) A weak acid with a weak base.

The standard cell potential for the reaction Zn(s) + Cu?™ (aq) =
Zn%* (aq) + Cu(s) is +1.10 V. The Gibbs free energy change during
the reaction is (F = 96500 coulomb mol™)

(A) —21.2 kJ mol™ B) +212 kJ mol™

(C) 212 kJ mol! (D) —212 J mol!

The adsorption of a gas is described by the Langmuir isotherm with
the equilibrium constant K= 0.9 kPa~! at 25°C. The pressure (in kPa)
at which the fractional surface coverage is 0.95, is

A) 1/11.1 (B) 21.1

(© 11.1 (D) 422

The number-average molar mass (My) and weight-average molar mass
(My,) of a polymer are obtained respectively by

(A) Osmometry and light scattering measurements

(B) Osmometry and viscosity measurements

(C) Light scattering and sedimentation measurements

(D) Viscosity and light scattering measurements

The value of AU-AH for the reaction Fe,O; (s) + 3C (s) —
2Fe (s) + 3CO (g) is

(A) —3RT (B) +3RT

(C) +RT (D) -RT

Entropy of a perfect gas is,
(A) Independent of V (B) Proportional to V
(C) Proportional to In V (D) Proportional to V2

In IR spectrum of [Co(CN)SH]3* the Co-H stretch is observed at
1840 cm}. The (Co-D) stretch in [Co(CN)SDP‘ will appear at nearly,
(A) 1300 cm™! (B) 1400 cm™!
(C) 1500 cm™! (D) 1600 cm™!
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15 The orbital with two radial and two angular nodes is
(A) 3p B) 5d
(C) 5f (D) 8d

16 The molecule with a C, axis of symmetry among the following is
(A) BH,CI (B) CH;Cl
(C) NH,CI (D) HOCI

17 How to achieve a —70 °C temperature of the reaction bath?
(A) Ice bath
(B) Solid Carbon dioxide
(C) Five parts CaCl, + 3.5 — 4 parts crushed ice
(D) Crushed ice with NaCl

18 The compound formed upon subjecting an aliphatic amine to
Lassaigne's test is

(A) NaNO, (B) NaCN
(C) NaN, (D) NaNH,

19 In qualitative inorganic analysis: of metal ions, the ion which
precipitates as sulfide in the presence of H,S in warm dilute

HCI is
(A) Cr*3 (B) Al
(C) Bi®3 (D) Co™2

20 A mixture of ethanol and water'is separated by,
(A) Simple distillation
(B) Extraction with chloroform
(C) Steam distillation
(D) Fractional distillation
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The correct order of d-orbital splitting in a trigonal bipyramidal
geometry is:

(A) d22 > dxz >dx2—y2 ) dxy

(B) dxz’ dyz = dx2_y2 4 dxy >d22

(C) d 2_y2’dxy >d22 >dxz’dyz

X

(D) dZZ >dx2_y2’dxy >dxz’dyz

An octahedral metal ion M*2 has a magnetic moment of 4.0 B.M.
The correct combination of metal ion and d-electron configuration
is given by

(A) Cozi',‘cgg eé (B) Cr2+,tgg eé
, 2+ 4 2
© Mn**, e D) Fe?*,15, 7
The term symbol that is NOT allowed for the np? configuration is
(4 'D (B) °P

©) s ) °D

Identify the correct statement about [Ni(H,0)s]™? and [Cu(H,0)]*2

(A) All Ni-O and Cu-O bond lengths of individual species are equal

(B) Ni-O(equatorial) and Cu-O(equatorial)

(C) All Ni-O bond lengths are equal whereas Cu-O (equatorial)
bonds are shorter than CuO(axial) bonds

(D) All Cu-O bond lengths are equal whereas Ni-O(equatorial) bonds
are shorter than Ni-O(axial)bonds

The complex that shows orbital contribution to the magnetic moment,
is

(A) [Cu(H,0)4]™? (B) [Ni(H,O)s}*2
©) [CO(H20)6]+2 (D) [CT(H20)6]+2
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26 The compound(M) i.e., [Re,(Me,PPh),Cl,] having a configuration of
o2n*525*2 can be oxidized to M" and M?". The formal metal-metal
order in M, M* and M*2 respectively, are
(A) 3.0, 3.5 and 4.0
(B) 3.5, 4.0 and 3.0
(C) 4.0, 3.5 and 3.0
(D) 3.0, 4.0 and 3.5

27 The binding modes of NO in 18 electron compounds [Co(CO);(NO)]
and [Ni(n’-Cp)(NO)], respectively, are
(A) linear and bent
(B) bent and linear

(C) linear and linear
(D) bent and bent

28 The correct of C-O bond length is
(A) H3B.CO > [Mn(CO)]"! > [CH{CO)4] > [V(CO)4]™!
(B) [V(CO)]™! > [Cr(CO)¢] > [Mn(CO)gl*! > H3B.CO
(C) [Mn(CO)(J™! > H;3B.CO > [V(CO)]™! > [Cr(CO)]
(D) [Cr(CO)] > [V(CO)I™ > H;B.CO > [Mn(CO)4]*!

29 The electronegativity differences is the highest for the pair
(A) Li, Cl
B) K, F
(C) Na, Cl
(D) Li, F

30 The correct order of the size of S, $2-, §2* and S** species is,
(A) S > Q2+ » g4t > §2-
B) Q2+ > g4t > §2- > g
(C) §2- > § > §2+ > g4t
(D) S$% > 82> 8§ > §2F
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31 The molecule with highest number of lone-pairs and has a linear shape
based on VSEPR theory is:

(A) CO,
®) 1

(C) NO2
(D) NO*2

32 The §-bond is formed via the overlap of

A) d and d orbitals
(A) x2_y2 Xz_yz

(B) d,, and d,, orbitals
(C) d, and d, Orbitals
z z

(D) dyZ and d),Z orbitals

33 The ion having the highest bond order is
(A) NO*
B 0,
© Ny
D) CyF

34 The compound that will behave as an acid in H,SO, is
(A) CH5COOH
(B) HNOj,
(C) HCIO,
(D) H,O

35 The ligand system present in vitamin-B,, is:
(A) Porphyrin
(B) Corrin
(C) Phthalocyanine
(D) Crown ether
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Choose correct option for following carbocations.

® @ ®
O A
H
(X] v 2]

(A) X is homoaromatic, Y is antiaromatic and Z is aromatic.
(B) X is aromatic, Y is antiaromatic and Z is homoaromatic.

(C) X is antiaromatic, Y is aromatic and Z is homoaromatic.
(D) X is homoaromatic, Y is aromatic and Z is antiaromatic.

Among the following compounds which shows optically activity are

Ph OH
I d
Me OH
[X] [Yl _ (]
(A) X, Y and Z (B) X and Y only
(C) X and Z only (D) Y and Z only

Among the following option, the one that corresponds to the most
stable conformation of compound [X] is

0
"<O:>‘°H X1
OH
A P

M

(C) Me/voﬁ/cm (D) %O,OA/OH

The decreasing order of basicity of the following compounds is

[E» &Nﬁ HN%P @

0] (m (1 V)

A I>11>10>1V (B) IV>1>1> Il
O m>0>1>1v O) IVv>1I>1I>1
The TUPAC name of the following compound is

H
oy
(A) 9-borabicyclo [3.3.1] nonane
(B) 1-borabicyclo [3.3.1] nonane

(C) 9-borabicyclo [3.3.0] octane
(D) 1-borabicyclo [3.3.0] octane
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Correct characteristics of the functional groups of adenine in DNA

base pair are

(A) N(3) is a hydrogen bond acceptor and C(6)NH, is a hydrogen
bond donor

(B) N(1) is a hydrogen bond acceptor and C(6)NH, is a hydrogen
bond donor

(C) Both N(3) and C(6)NH, are hydrogen bond acceptors

(D) Both N(1) and C(6)NH, are hydrogen bond acceptors

An organic compound P (CgH,50,) on treatment with an excess of
MeMgCl generated two alcohols Q and R, whereas reaction of P
with LiHAl, generated only a single alcohol R. Compound Q on
treatment Wlth an acid yielded an olefin (C¢H,5), which exhibited
only a singlet at § = 1.6 ppm in the '"H NMR spectrum. The

compound P is:

: 0]

© )ﬁor"j< ©) )\Or"Vk

The most appropriate mode of cyclisation in the following
transformation is

OCIH

con-rotatory in photochemical; and dis-rotatory in thermal
conditions.

(B) dis-rotatory in photochemical; and dis-rotatory in thermal
conditions.

(C) con-rotatory in thermal; and con-rotatory in photochemical
conditions.

(D) con-rotatory in thermal; and dis-rotatory in photochemical
conditions.

Which rearrangement takes place in the following transformation ?

H3°><j HaC
D
b

(A) [1, 3]-D shift (B) [1, 5]-D shift
(C) [1, 3]-methyl shift (D) [1, 5]-methyl shift
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45 The frontier orbital interactions involved in the formation of the
carbocation intermediate in the reaction of isobutylene with HCI are,

(A) = of olefin and ¢* of HCI
(B) = of olefin and ¢ of HCI,
(C©) =n* of olefin and ¢* of HCl
(D) =m* of olefin and ¢ of HCI

46 The major product formed in the following transformation is:

o

d 1) MeMgCl, CuCi

Ph 2) ~_C

H3C/. O %\/0 CHgj
@) 6(\4 ®) 6\
Ph

Ph
o) 0/\/
SN
©) wCHg D) wCHg
Ph Ph

47 Choose the correct option for the following reaction,

LIAIH, /[\/\
Ph S Ph Xt P YN
O OH OH
)

-70°C
()
(A) X is major product obtained through Re face attack
(B) Y is major product obtained through Re face attack
(C) X is major product obtained through Si face attack

(D) Y is major product obtained through Si face attack
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In the following transformation, product [Q] is,

X 1) mCPBA
- [aJ
N 2) AcyOfheat
| S
(A) N/ OAc
| = OAc
@) L _
l X
@
e0

I = OAc
(D) N/ OAc

The structures of P and Q in the following reaction sequence are

©o
\ 4
_N@ ijg
0,
>C>_. 180°C | ipy ><:>- 800 . o

Major

©) PI=Q =>©—
D) PI=[Q =>—©—-

Among the’ following, the synthetic equivalent of acetyl anion is

0
@t N

HsC” >l
(B) CH,CN

© )

(D) CH,CH,NO,
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