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1. Which of the following is a hard acid ?

A) K* B) Cu* C) Ag* D) Au*
2/ The bond dissociation energy is maximum for
A) F, B) Cl, C) Br, D) I
3. Which of the following is an arachno borane ?
A) BsHg B) BgHy, C) [ByoH 1 D) BgHyg
4« The carborane which is analogous to the borane [B;HgJ?~ is
A) B,C,Hg B) B,,C,H» C) [BoC,Hy4] D) [B4C,Hy41%
5

! belong to the class of three dimensional aluminosilicate.
A) Feldspar B) Kaolinite C) Pyrophyllite D) Tale




Trace amount of

is necessary in diet for maintaining correct level of

glucose in blood.
A) Mo

. The CFSE of [Fe(CN)4J* is

A) - 0.6 Ao

B) W C) Cr D) V

B) — 0.4 Ao C) —2.0 Ao D) 0 Ao

The bonding present between Nitrogen and Phosphorous in phosphonitrilic

compound is

A) pr— pr bonding

C) Covalent bonding

B) pr—dr bonding
D) Coordinate bond

Which of the following ions give colourless salts ?

A) Ce®*

B) Ce** C) Sm3* D) Sm2*
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10. Mn (V1) prefers to form complex with

A) CN- B) CO C) NH, D) S*
11. The ground state term symbols for Sc2+ and Ni2* ions are respectively
A) 3D and 63 rTB) 2D and °F C) ®D and *F D) 2D and *F

12 When NO* ion is reduced to neutral N-O molecule, what happened to bond order

and N-O stretching frequency ?

A) Bond order and N-Q stretching frequency increases

B) Bond order increases and N-O stretching frequency decreases
nd N-O stretching frequency Increases

sa
| D) Bond order and N-O stretching frequency decreases




13 The NYyperfine Splitting in ESR is due to the interactig
The Selection ryyles which govern hyperfine transitio
A) Am,_ = 4 and Am = + 1

C) am <4 4 and Am, = 0

14. The 11 NMR spectrum of BH, ion consists of (
and 1/2 r€spectively)

A) A quintet with Intensity ratio 1: 4 :6:4 3

B) A quintet With all lines has equal intensity

C) A quartet with intensity ratio 1737785

D) A quartet lines has equal intensity

15. Which amon
IR-spectrum
A) [V(CO)y- B) [Mn(CO)* C) [Fe(CO)q2+

16. Select the aboronriate Ansie

N of electron Spin with nuclear g
nin ESR spec
d

troscopy are

g the following complex ion exhibit lowest C-0 stretching band in the
- .

D) [Ti(CO)gP~




7.

18.

. Select the appropriate option regarding the quadrupole splitting in the Mossbau_':‘

TR GO o) TiGojes |

Spectrum of ferricyanide and ferrocyanide jons.
A) Both ions exhibit quadrupole splitting

B) Ferricyanide ion exhibit quadrupole splitting, whereas ferrocyanide do not

C) Ferrocyanide ion exhibit quadrupole splitting, whereas ferricyanide do not
D) Both ions do not exhibit quadrupole splitting

The point group to which Ferrocene in its staggered form belongs is
A) Dgp B) Dsq C) Csp D) Cs,

In [Re,Clg]?~ the bond is formed by the sideways overlap of
A) d,, orbitals of Re atom B) d, orbftals of Re atom
C) d,, orbitals of Re atom D) d,, orbitals of Re atom




19._ Which of the following pairs is not isolobal ?

A) CH, and CH" B) BH, and Cr(CO),

C) BH; and [HCr(CO)g] D) CH4 and CH™

20. Which of the following is the correct order of CO stretching frequency for metal

carbonyls ?
B) MCO < M,CO < M;CO

A) MCO > M,CO > M;CO
D) MCO > M,CO=M,

C) MCO < M,CO > M;CO
Which among the following pair is magic numbers for closed nuclear shells ?
B) 20, 30 C) 50, 82 D) 82, 128

2).

A) 12, 20
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B) Scandia-doped Zirconia

D) Gadolinium-doped Ceria
Which among the following Statements is not

A) Sodium-Nickel Chloride batterieq
C) Operating temperature beloy 0°C

24,

true about ZEBRA batteries 7
B) Fully rechargeable
D) Uses B-alumina solid electrolyte

25. The type of semiconduction shown by (a) boron-doped silicon and (b) arsenic-doped
7 silicon are

A) (a) p-type (b) n-type B) (a) n-type (b) p-type

C) (a) p-type (b) p-type D) (a) n-type (b) n-type
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26. Which of the followin
S : g colour centres occurs as a t - :
single anionic site in NaCl ? result of [Cly]~ ion occupying a

A) V-centre B) M-centre C) R-centre D) H-centre
27. What is the chemical composition of the widely used ferraelectric material PZT 2

A) Phosphorous Zirconium Tungstate B) Lead Zirconium Titanate

C) Potassium Zinc Titanate D) Potassium Zirconium Tungstate

g,& The lattice systems for which o = #y#90°, a#b#candu=p=y=90%a=b=c
are respectively
A) Monoclinic and Triclinic
C) Orthorhombic and Monoclinic

B) Triclinic and Orthorhombic
D) Rhombohedral and Tetragonal
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29. In a cubic crystal both 111 and 200 reflections are present but not 100. What is the

Bravais lattice ?
PR Byl 0) C D) F

30. Silsbee effect is
A) When a superconductor is cooled below its critical temperature, it expects all the

magnetic flux from its interior
B) When an alternating current flows through a conductor, it creates an alternating
that induces Eddy currents in nearby conductors

—— et
C) When the current in a superconductor exceeds a critical value, the
tricity decreases

|___superconductivity is destroyed
D) When temperature decreases, e resistance of a e




3/1' Which of the following reaction is/are not corr
!- Reaction Proceed with racemisation.
e Str ong nucleophile favours Sy 1 reaction,

. Sy 1 reaction Proceed more rapidly in aprotic solvent like DMF, DMSO than Watey

ectly associated with Sy1 reaction 7

and alcoho.
V. Rearrangement takes place in S 1 mechanism
A) Only i LB) Only ii and iii
C) Only i, i, iv D) All of the above
32. Lindlar's catalyst is
A) H,/Pt B) Pd on Caco, .
C) Tetraethyl lead D) Lithium Aluminium hydride

33. The reagent used for the conversion of

'—a

A) NH2NH2, C,H-ONa B) ;\\J;. Etr;/ etl'tr’er .
D) of the abov
C) L, LIg:NH;




T AR NS W L

34. Which of the following reactions gives carbene as intermediate ?
i. CH,N, —Dv
Ph
L. e=N-NH,-HPO,
o hv
Ph
jil. Ph—C—C=N*=N"-,
O Ph
2 e i)Y
iv. CHz=N=N*=N"—5

|£\) Only i and iv B) Onlly!'and ii
C) Only i, it and i D) Only i
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35. Which of the following compound is not aromatic ?
A) [10] annulene B) [14] annulene
C) [18] annulene D) Cyclopentadienyl anion
36. Which of the following reaction is used for synthesis of a-pinene from ethyl pinonate
and o haloester 7

A) Mannich reaction
C) Benzoin condensation

B) Darzen condensation
D) Cannizaro reaction




163/

N2 reaction in methanol solution is
B) CHyF > CH,Br > CHyClI > CH,l

O) CHyl > CHyBr = CH,F > CH,Cl

A) bicyelo 2.2.0] heptane
C) bicyclo [2.2.1

B) bicyclo [1.1 .0] heptane

D) bicyclo [1.1 1] heptane
39. Assign Rand s descriptors to | gng Il.

Br

A) lis 2R 3R and Il is 23 3R B) lis2R 3S and Il ?s 2S 3R
C) lis2S 3R and Il is 2S 3R D) lis2R 3S and Il is 2R 3S
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40. The cyclization of dinitrile in the presence of base is
A) Dieckmann reaction B) Thorpe reaction
C) Claisen condensation D) Knoevenagel reaction

41. The Gilman reagent is
A) n-butyl lithium
C) Lithium dialkyl copper

B) Alkyl magnesium halide
D) Lithium borohydride




is correct for Beckmann rearrangement ?

lace with retention of configuration.

e following statement
toxime to N-substituted amide.

i. Beckmann rearrangement take p
ii. Itis abase catalysed transformation of a ke

iii. The rearrangement is highly stereospecific.
iv. Reaction is used for enlargement of rin
B) Only ii and il

A) Only i
C) Only i, iii and iv Ve

action of o—haloketon

42. Which of th

e with alkoxide gives rearranged ester. This reaction is

43. Re
known as
A) Favorskil rearrangement

Wittig rearrangement

B) Beckmann rearrangement
D) Lossen rearrangement




44. Which am

| 4Mong the following is/are corr s
A) Itis a weak proton acig ectfor 1, 3-dithiane ?

B) |11 ig Ltlft?\q for preparation of ketone
L -dithiane can be deprotonat d by n- ithi
D) All of e o P €d by n-buty! lithium

Y ammonium ion which

: . contain [3- f .
elimination with base | ntain B-hydrogen atom undergo Hofmann

s known as
A Stevgns fearrangement B) Fries rearrangement
C) Demjanoy rearrangement D) Benzidine rearrangement

46. Catalyst used in Suzuki coupling is
A) Pd (Iv) complex
C) Pd (1) complex

47. The coupling of terminal alk
A) Kumada coupling
C) Negishi coupling

B) Pd
D) All of the above

yne with vinyl halide under palladium catalyst is
B) Stille coupling
D) Sonogashira coupling
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50. The correg s

51.

i 163/2
€ment
A) A positive Ham... - OUt

AMMmett equat
. on
state than Staru':g" "eactiop, o is

: COnst "“ws .
Mater; ant 'P’ means fewer electron in the transition
B) The more POsitive a'

ec ‘
Hammett substituent cona:gﬁ ot

ed on the fing by a substituent the larger its
C) If Hammett syper i Ha) -
D) All of the aboCET

IS positive, the substituent is electron donating

atoms, such as bromine or iodine_y to oceur in molecules containing heavy
lIl. Phosphorescence typicall

IV. Both fluorescence and ph
A) land Il

C) land Ill

¥ OCCurs on a timescale of nanoseconds.
osphorescence involve radiativ transitions,
|_B) I, Il and 1V
D) LIl Nl and IV
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52. In 13C NMR lanalintane
R I, Fhe signal intensity is generally lower than in "H NMA b
e uclei have a lower gyromagnetic ratio SN
B) 13C is less abundant
C) '°C relaxation times are longer
D) All of the above

ons with their key features :

;_3. Match the following reacti
Features

Reactions
1. Norrish Type | a. Radical cyclization of halogenated
amines
2. Norrish Type Il b. Cleavage of the bond c-to the
carbony! group followed

by radical recombination

c. Cleavage of the bond B-to the carbonyl
group followed by intermolecular
hydrogen abstraction

e aq Reaction d. Photochemical (2 +2) cycloaddition
4. HOfma"n'Lomer il between a carbonyl group and an
alkene

B) 1-d,2—b.3—a.4—c
D) {-c,2~a3~d4=Db

3. Paterno-Buchi reaction




1. Prosthetic group
2. Holoenzyme

3. Apoenzyme

Column - ]

a. Active enzyme con

sisting of both

non-protein components

b. Protein Part of an enzyme without its non-pro

component

protein ang |

.4
en

€. Non-protein component Permanently attached

to the enzyme

B) 1-a, 2-b, 3¢
D) 1-¢, 2-b, 3-3




S7.

A) The presence of a primary amin
B) The compound contains a carboxylic acid qrou; I

C) The compound has fn?ermolecular hydrogen bonding, likely from an OH group
D) The presence of a nitrile group

In the context of lanthanide shift reagents, what does "pseudo contact shift” refer to ?
A) Shifts caused by nearby electronegative atoms

B) Shifts influenced by the paramagnetic nature of the lanthanide

C) Shifts resulting from molecular vibrations
D) Shifts caused by temperature variations



. The type of bond that links nucleotides together in & ribonucleic acid (RNA) strand is
A) Hydrogen bonds B) lonic bonds
C) Peptide bonds D) Phosphodiester bonds

f Ziegler-Natta catalysts In polymer chemistry is

59. The primary purpose o
A} To facilitate dehydration reactions

B) To catalyze the polymerization of alkenes
C) To initiate condensation reactions
D) To enhance the solubility of polymers




A X ds g | ~ated from the Opium poppy plant 7 :
B Momhine 6) Quinine D) Atropine
- Which Of the following Staten,
. Th of

16

S8 Corract in the light of phase rule 7
dom i

92 pure substance atits critical point is zero,
ure ang Criticg) Pressure are fixed at critical point for a pure

ii. Critica] temperat
substance.

lii. The degree of freedom IN Case of & pure substance at its critical point is one.
A) iang iﬂ B) ii ang jj

on

C) ionly D) iii only
What is the Work done when 100 g of iron re
Constant) ? Atomic weight of iron < 56.

A) - 4.5 kJ B) 0

acts with HCl in a closed vessel (volume

C) 2.4kl D) 4.5 kJ
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83. Which phase equilibria is involved in distillati I' s
) ved in distillation method of separation ?
A) Solid-vapour B) Liquid-liquid
|_C) Liquid-vapour D) Solid-solid

64. Choose the wrong statement.
A) Maxwell-Boltzmann statistics is applicable to ideal gas molecules
B) Fermi-Dirac statistics is applicable to electrons of high concentration
C) At high temperature both Fermi-Dirac and Bose-Einstein distribution approaches

Maxwell-Boltzmann distribution - e
P Restriction in the number of particles in a given quantum state is in Bose Einstein

Statistics
?
65 Which of the following is not a ansPert et
5 ) Vis
A) Heat conduction |D) None of 1hese

C) Diffusion . __ ~s winh nntantial is called




e ENTRI

88,
Ihe Phenomenon of enhanced conductance at high potential is called
) A3}'rrimetry effect B) Electrophoretic effect

@, 1 Wien effect D) Debye-Falkenhage effect

A the wrong statement.
Fuel cell il




B9. For a first order reaction
from the following,
A) The reaction Is completed in 100 seconds
B) The feaction begins after 30 seconds

C) The reaction is Completed in 40 seconds
D) None of the above
70. Choose the correct set of miller indices for the Planes with intercept along cartesian

Co-ordinate axes.

i) OA=2a OB= 2a, OC= a and ii)OA=a, OB = a/2, OC= a/2 from the below given
options,

[A) (122) and (212) | B) (211) and (112}
C) (1% %) and (121) D) (221) and (122)

-4 -

» the half life is 50 Secongs. Identify the correct statement




MRS 1) dna (122)

e ENTRI 71. Fora gas phase reaction NO, = =NO + 1 0,, InkKp (700K) = — 0.854 and
INKp(600K) = —2.172 Calculate the enthalpy change for this reaction.
A) 40.67 kJ B) 45.67 kJ C) 40.37 kJ D) 20.57 kJ

72. The cell diagram for the
H,(g) + Hg,Cl,(s)
A) Pt/Hg/Hg,Cl,/H,/HCI/Pt

|_C) Pt/H,/HCI/Hg,Cl,/Hg/Pt

73: The commonly used cell as standard for ¢

A) Galvanic cell
C) Calomel

B —

electro chemical cell with the foll
THgCI (aq) + 2HCI (aq)

owing chemical reaction is

B) Hz}lpt!HCIl{Hg2CI2f‘Pt/Hg
D) P/H,/HCI/PY/Hg/Hg,Cl,

alibration of pot
B) Westo

D) Std. Hydrogen Electrode

tiometers is
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7A4. The ionic strength of a 5.22 x 104 m Na,PO

A) 416 x 103 m

75. The phenomenon in which molecul
disturbing the equilibrium distribution IS

A) diffusion

B) 3132 x 109 m

4 Solution is

C) 516x10%m D) 3.132x 10 m

B) osmosis

C) effusion

@s escape through a small opening without

D) reverse 0osmosis



D) Morse curve

the centre Of contoy, Map of potential energy surface js
A) Critical Constant B) Saddie Point [ C) Centroiq
78: Pj C Which is tr i



80/ The high specific heat capacity
presence of
A) High surface energy
C) Increased polarity

and high surface tension of water is due to the

B) Hiah surface area
D) Inter molecular hydrogen bonding




81. The variation in the polarizability ellipsoid corresponding to the symmetric stretching
of CO, can be shown as

I i

A)
Uo _.___L_

— +¢
0 *= 13-



83. llene ang Ethane
Qroups respectively.

A) DSd and D3h B) 03d and D2d

84. Which among the following is expressed by

Systems in distorted octahadral

B) 28, e “Bygand A, « “Byg
D) ZEg - 2B'g and 2829 . 2Eg

(staggered) belongto

e ——

and point

the relation nR

T2(éIng/aT v 2

A) Internal Energy

B) Enthalpy

C) Gibbs Free Energy

Ul Pressure



Al Q=(g-N- DINYg - N)I B) Q= gliNljg — Ny
C) = N!(g - N)l/g! D) Q= (g+N- 1)INi{g - N)!

86. A Gaussian 6 — 31 G* calculation on CH2 Uuses __~ pasis functions.
A) 9 B) 15 C) 19 D) 13

B]/.- The degree of degeneracy of the energy level 14h%/8ma? of particle in <0 box is
A) 0 B) 6 C) 14 D) 3




= AP
S}E-A

+ 4A — 3 corresponds to the approximate energy of a system where A is the

vibrational parameter, Value of A leads to the minimum energy and that minimum

energy are and

respectively.

A) -2and -4 B) -7and-2

C) -2and-7

D) ~1and0

89¢ As per Pauli’s exclusion principle, which among the following combinations correctly

represent the ground state of He atom 2

A) 1s(1) 1s(2) [a(1) a(2))

B) 1s(1) 1s(2) (14/2) [=(1) B(2) - u(2) p(1)]
C) 1s(1) 1s(2) [B(1) B(2))
D) 1s(1) 1s(2) (1//2) [a(1) BI2) + a(2) (1))
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90 What is the ground stat

€ term g
A) 504 B) 6S *VMboj Of free Fo?* ion 7 %
91. The Lycurgus cup appears 9feen C) %, D) “Forz
A) lightis transmitted
C) light is scattered B) light is absorbed
D) light is reflected
92. Which crown ether exhibitsamm‘-y. kr
A) 18-Crown-6 ’ Sodium ion ?
C) 12-Crown-4 B) 15-Crown-4
D) 15-Crown-5
93 m\%:ﬁ’"mwm figures are there in the numbers 0.001204000 and 0.001204
A) 6, 4 B) 99 6 C) 7.4 D) 4, 4
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9f~ Ih_ﬁ_aMd to determing Surface tension is

mometer
g) SFa'Z?neter B) refractometer
) visC D) spectrometer

g5. An example for halochromic material is

A) Gallium nitride
C) Iron-Aluminium alloy

B) Methyl orange
D) Iron-Phosphorus alloy

_ An example for 1D nanomaterial is
A) fullerene B) graphene C) graphite D) diamond
g7. The dark organic material in soil which is formed by the decomposition of plant and
animal matter is
B) clay C) humus D) lignite

A) fibre



_ ¥y
=7,
v

differential scanning calorimetry ?
B) AT
D) dH

n;‘]"'“] ‘

[

ante ng e & lI.O_:
B) Mesosphere
J) ere
%
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