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1. The pointgroup symmetry of BrF s :

(A) C

2v
. P{BJ Dy,
© Dy,

(D) C,,

2. Which is the incorrect irreducible
representation in the fnltuwiqg
character table of D, ?

Shuis ot o> U
Ay 1 1 -1 -1
® 1 1 -1 1 -1
= =1 =11
® 1 -1 1 -1 1

3. The correct relation involving
symmetry operations :
(A) si=s,

(B) o) olyz) =C,(x)
©) s;=C;
(D) S3=8,

4. Compare the relative stability of the
following species O,, 03, O, 0‘;‘ -
(A) 0,>0%>0;>0%

(B) 0,<0;<0;<0%
MJ —3Af22 (2)

. 5

(C) 0;.502:0;:-022“

(D) 0;<0,<0;<0%

The formation of molecular orbitals
from atomic orbitals causes electron
densitytobe :

(A)
(8)

(C)

Zero in the nodal plane
Zero in the surface of the lobe
Minimum in the nodal plane

(D) Maximum in the nodal plane

The correct combination formand n*
orbitals in B, molecule is :

3 ®"
(A) Gerade
(8)
(C)

(D)

Ungerade
Gerade
Ungerade Ungerade

The correct shape of [TeF] ion
based on VSEPR theoryis :

(A) Trigunal_hipyramidal

(B) Square pyramidal

(C) Pentagonal planar

(D) See-saw

Contd.
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8. The reaction of I03 with I" in an
aqueous acidic medium results in :
(A) LandH,0
() LandH,0,
(C) 10 and H,0

(D) I0"andH,0,

8. The number of times the A,I

representation appears in the
representation " of the C, point
group given below is :

CZHEGEUVU:
r j(3aj1}1|3

A 1
(B) 2
(C) 3
(D) 4
10. Geometlries of SNF, and XeF,O.,,
respectively, are .
(A) Square planar and square

planar

(B) Square planar and trigonal
bipyramidal

(C) Tetrahedral and trigonal
bipyramidal

(D) Tetrahedral and tetrahedral

MJ - 3A722

(3)

1.

12.

Consider compounds F'Fﬁ. SbF,,
PH, and SbH,. The strongest acid
and the strongest base among these
are, respectively :

(A) PF.and PH,

(B) SbFgand PH,

(C) SbF,and SbH,

(D) PFgandSbH,

The characters of LUMO of CN™ and
O, respectively, are : y

(A) g, andm,

(B) m,ando,

(C) n and o,

(D) o, and "

13. Among CID;. Xeﬂa and 503.

species with pyramidal shape is /
are :

(A) ClO;and XeO,

(B) XeO,and SO,

(C) ClO;and SO,

(D) SO,

(Tum over)
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14. In compounds of type ECI,, where 17. The comrect statement for cytochrome

E = B, P, As, or Bi, the angle cis:

Cil—-E-CI: (A) Itis anon-heme protein .
(®) A>P=As>B ® Thecoouinaionnumbercfion |
(8) B>P>As>B in cytochrome c is five r
(C) B<P=As=B (C) It is a redox protein and an l't_
(D) B<P<As<P electron carrier

15. The hybridization of atomic orbitals (D) Itcan store or carry dioxygen

of nitrogen in NOJ, NO;, and NH: 18. The number of bridging ligand(s)

are: and metal-metal bond(g) present in
(A) sp, sp®and sp? respectively the complex [Ru,(n5 - Cp)z (Co),
(B) sp, sp? and sp° respectively (Ph, PCH, PPh,)] obeys 18-electron
(C) sp® spand sp® respectively rule, respectively are :
(D) sp? sp® and sp respectively (A) Oand 1

16. The correct increasing order of e
C-C bond length in the following ()5 S
molecules (A-C) [PtCI,(C_H)I" (D) 1and2
(a), [PtPPh,),(C,H,)] (b).  19. The rate of alkene coordination to
[Pt(PPh,), {C,(CN) J}(c), is: [PLC1, %" is highest for :
(A) (c)<(a)<(b) (A) Norbomene
(B) (a)<(b)<(c) (B) Ethylene
(C) (b)<(c)<(a) (©) Cyciot
(D) (c)<(b)=<(a) (D) 1-butene

MJ —3A/22 (4) e
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20.

21.

The number of inorganic sulphur (or
sulphide) atoms present in the
metalloprotein active sites of
rubredoxin, 2-iron ferredoxin, and 4-
iron ferredoxin, respectively are :
(A) 0,2and4

(B) 2,4and3

(C) 0,4and2

(D) 0,2and3

; FurOI-l-mIMé,] conjugate base

mechanism of [Co(NH,)CII*, the
species obtained in the first step of
the reaction is / are .

(A) [Co(NH,) (OH)F* +CI"

(B) [Co(NH,),(NH )" +H,0
(C) [Co(NH,), (NH,)** +CI”

(D) [Co(NH,) CHOH)I" only

The correct order of C-O bond length
is :

(A) H,B-CO > [Mn(CO),]" >

[Cr(CO)gl > M(CO)T

MJ - 3A/22

(5)

23.

24,

(B) [V(CO)gl™ > [Cr(CO)g] >
[Mn{Cﬂ]B]+ > HEB -CO

(C) [Mn{CD)B]* > Haﬂ - CO >
[V(CO)I™ > [Cr(CO)q]
{Cr{ﬂG}BI !'[V{CD}B]' }H:!B+

CO> [Mn{CD}Gr

(D)

The intermediate [Fe(SCN)(H,0,%*
is detected in the reaction of
[Co(NCS)(NH,)J**
{FE(HIO}BJZ" in agqueous medium to

with

produce [Co(H,0),1** and
[Fe(H,0)¢1**. The mechanism of the
reaction s :

(A) Interchange dissociative

(B) interchange associative

(C) Innersphere electron transfer
(D) Outersphere electron transfer
The correct order of acceptor ability
of the phosphorus ligands is :

(A) PMe,>PPh,>P(OPh),>PF,
(B) PF,>P(OPh),>PPh,>PMe,
(C) PF,>PMe,>PPh,>P(OPh),

(D) P(OPh),>PF,>PMe,>PPh,

( Tum over )
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25. The number of Ni-Ni bonds in (iif) [CO(NCS) (diars), (NO)I*

[CpNi(x - PPh,)], complexes where diars = 0 — (Me AS),
obeying the 18 electron ruleiis : CeHs
e () [CrCN); (NO)I*
The complexes that do not exhibit
®). 1 bent NO coordination mode is / are :
2.2 @) () and (i
(D) 3 (B) (i) and (iv) Vi
26. For the reaction of trans-{IrX(CO) © ™oy
(D) (ii) only

{PPhs)zj (X=F, Cl, Br, I) with 02. the
correct order of variation of rate with 28. From the following transformations :

Xis: () Epoxidation of alkene

(A) Br>IF>Cl (i) Diol dehydrase reaction
(i) Conversion of ribo-
(B) F>Cli>Br>]

nucleotide to a deoxyribo-
(C) F=Cl=Br=I nuclectide
(D) I>Br>CI>F (iv) 1, 2-carbon shift in
organic substrates
27. Donor mode of NO ligand depends
Those promote by coenzyme
on the metal. Now consider the
B,,are:

followi lexes
bt e (A) (i) and (i)

state) : -~
(B) (i), (iii) and (iv)
() [rCKCO)(PPh,), (NO)I* ©) (), (i) and (iv)
(i) [RuCl(PPhy), (NO)I" (D) (i), (ii) and (iii)
MJ - 3A/22 (6) Contd.

3@ Teachingninja.in



29. The electronic absorption spectrum

30.

31.

of an aqueous solution of [Ni(en) J**
exhibits broad absorption with
l“‘%‘ = 325, 550 and 900 nm. The
visible region band absorb in :

3
A) Ay T,y(F)
8) Ay T, (P)
©) PA,— T (F)
(D) None of these
Among XeO,, F,, ICl,, CIO™ and
SO2" the number of species having

three lone pair of electrons on the
central atom according to VSEPR

theory is:

(A) 3

(B) 0

(C) 4

O) 2

Which one of the following pairs of
electronic configurations of iow spin
transition metal ions (3d) in an

octahedral field undergoes a strong
John Teller Distortion ?

(A) d'd®
®) d’ d°
) d®d?
() d*d?

MJ - 3A/22

32.

33.

The term symbol for the ground state
of rhodium (Rh, atomic number 45)
is *F. The electronic configuration for
this term symbol is :

(A) [Kr]4d’ 552

(B) [Kr]4d®5s’

(C) [Kr]4d® 5s°

(D) [Kr]4d’ 5s'5p’
[Ni(NH,)g]** exhibits three
absorption bands at 10750, 17500
and 28200 cm™". The values of A
and B'for [Ni(NH,)J** are
respectively :

(A) 9000 cm™" and 900 cm™

(B) 10750 cm™" and 900 cm ™'

(C) 10700cm™" and 900 cm™

(D) 6800 cm™" and 900 cm™

The actual magnetic moment shows
a large deviation from the spin-only

formula in the case of :

( Tum over)
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35. The set of allowed electronic

transition among the following is :
M ‘T
@ 3z-°n
iy 'a—Ta
@v) 21-2m
@ =%
(A) () (i) and (v)
(B) (i), (iii) and (v)
(C) (i), iii) and (iv)
“(0) (i), (iv) and (v)

36. |dentify the correct statement(s) :

(i) Ground state term for
Ni?* ion is °F

(i) The highestenergy orbital
in trigonal bipyramidal
complex is dz°.

(iii) In MnCr,0,, Mn®* will
have CFSE in octahedral
site whereas Cr** will not

(V) CoCIZ* shows spin
allnwe‘d and Laporte
partially allowed transition.

(A) (i) and (ii)

MJ - 3A/22 (8)

(B) (i) and (iii)
(C) (), (i) and (v)

(D) Allofthese
\

. Choose the comrect statements about (

-

Tanabe-Sugano diagrams :
(i) E/B is plotted against |
A,/B. g
(ii) -~ Thezero energy is taken
as that of the lowest term.

(iii) Terms of the same
symmetry cross each

other.

(v) Two terms of the same
symmetry upon increases
of ligand field strength
bend apart from each
other.

Correct answeris :
(A) (i) and (i)
(B) (i) and (iii)
(€) (1), (i) and (iv)
(D) (@), (ii), (iii) and (iv)

Contd.
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. 38.

39.

Which of the following is the most
unlikely product of bromination of
1-methyl cyclohexene with NBS and
initiation by photolysis of a
peroxide ?

r

(A)

@ (J®

© Q/

o (X
Br

Which radical is not involved in the
following reaction 7

AIBN, Bu,SnH
Heat

O’ + Bu,SnBr

(A) NN\
(8) Bu,Sn’

A
r

INNABr

40. Which is the correct assignment of

41.

chirality at C, and C, of the following
molecule ?
CHO

H=0H

HO ¢y oH
(A) RR
(B) S,
() RS
(D) SR

Which of the following statements

regarding the S, 2 mechanism is

wrong ?

(A) Itis a one-step reaction.

(B) Itis a bimolecular reaction.

(C) It always involves inversion of
configuration.

(D) It involves only one transition

state.

( Tum over )
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42. Which is the most reactive
compound by the S,1 mechanism ?
® Q

Br
o L
Br
© Q
: Br
(D)
;

43, Which compound is the
predominant product of the following
reaction ?

Br
~Br 1 equivalent AgCN
N
Br
(A)
(B) &TN
MJ - 3A/22 (10)

NC

Br
(C)
;
&

Least reactive nucleophile among
the following is :

(A) Phenoxide ion

(B) Ethoxide ion

(C) Cyanide ion

(D) Sulphide ion

Most acidic species from the
following is :

H
g
(B)

(C)

(©)

OQ{@

Contd.
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46. Which of the following will not react o ihﬁ .
with KCN under normal S,Ar (i) Iy,

conditions 7 (iv) N :
Cl

: (A) (i), (i) and (iv)
A) 3 (B) (ii) and (iii)

(C) () only

|
(D) (iii) only
(8) 49. The Biginelli reaction which is an

cl I example of multicomponent reaction
(C) W involves synthesis of :
TN (A) Amino acids
t , (B) Dihydro-Pyridine ring
(D) (C) Dihydro-pyrimidone ring
()E/c (D) Naphthalene ring

50. Which is the main final product of the

47. Least stable conformer of cyclo- following diazotization of the given

hexane s : amine 7

(A) Boat form :
(B) Chair fom d:””ﬂ NaNO,/Ag HC!

(C) Twisted boat form

(D) Twisted chair form (A) GO
48. Optically active species among the
following is / are : (B) d
|
('} iVL 3
S © d.?f?”
(i) F—%ﬂ
. o O
MJ - 3A/22 (11) ( Tumover)
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51. The final product of the following H

reaction which proceeds through the
involvement of non-classical ©)
carbocation would be : 5
H~OTs
% S (D) «
g g 53. The mass spectra of butanal after
(A) % MacLaferty rearrangementgive : r
AcO~¢H (A) Ethene
(8) &:} (B) Ethanal
(C) Heptanone

(©) AEO\Q> (D) Toluene .

54. Inthemass spectrum of toluene two

Ac
(D) 0@ strong peaks at m/e 91 and 65 are

formed :
52. Predominant product with

appropriate stereochemistry for the
following reaction is :

(A) The peak at 91 is due to
acetylene and the peak at 65
is due to tropylium
Hoocb'%cﬂoﬂ B,He (B) The peak gt 91 is due to
formation of tropylium cation
—‘k and at 65 due to acetylene

(A) ' (C) The peakat91isdue to benzyl
cation and at 65 due to

& acetylene
(B) (D) The peak at 91 is due to
benzoyl cation and at 65 due to

acetylene

MJ — 3A/22 (12) Contd.

3@ Teachingninja.in



55. Inthe mass spectrum of Dodacan,
the peak m/e 57 isdueto:

(A)
(B)
(C)

C.H;
CZHE
CH:
©) CgHy,

56. Inalinear molecule of CDE, the total

59.

number of vibrational degrees of

feeedom:
(A) 6
B) 4
(C) 13

(D) 14

57. Inan NMR absorption fourisotopes ~ 90-

¢ and N which option is correct
for spin quantum number ?
(A) 3and1

1 1
Eandz

(B)
1
(C) Zand1

3 ond 2
@) Sand;

MJ - 3A/22 (13)

58. Choose the correct answer for

Hermite polynomial ifn=2:

(A) H,(&)=88"-2

(B) H,(&)=8E"-6

(C) H,(8)=6E%-4

(D) H,(E)=4E"-2

How much s the rotational energy for
second excited rotational state ?
(A) 8h*/6nl

(B): 6h? /8%

(C) 4h%/8r

(D) 2h?/6r

Compare the angular momentum of
molecule in third rotational state with
the angular momentum of election 3d
atomic orbital :

@A) (©)n and (6

B8) (@%h and ()i

© @ and (@)

(©) (6)*h and (2)*h

(Tum over)
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61.

62.

63.

How much is the total n electron

energy of 1, 3-butadiene ?

(A) 4a+4.1728

(B) 2a+24728

(C) 4a+4.472p

(D) 2x+2p

Which one is correct option for total
n electron energy and delocalization
energy of cyclobutadiene ?

(A) 2a+2fand2

(B) 4ux+6pand0

(C) 2a+4fand4

(D) 4a+4fand0

What is the ground state term for the

electronic configuration 3d® Mn?*

and 5s' 4d* of Nb ?
A) ®sand®D
B) 5Sand’F

(C) 2SandF

(D) ®sand?F

MJ - 3A/22

(14)

64.

65.

How many values of M] for 1'Sn and

'P, terms while Zeeman effect ?
(A) 1and2
(B) Oand3
(C) 2and3

(D) 1and1

How much is the Landes' g, values

for'P, and 'D, terms ?

(A) 2and2 A

(B) 3and3 -

(C) Oand1

(D) 1 and 1

What are further splitted terms of °P

when spin-orbit coupling takes

place ?

7 P L B
B) P,
© Py %%y
) PLP%P,

Contd.
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67. What do you understand by activity
of a substance ?

(A) It is the ratio of fugacity of

substance in that pure state to

the fugacity of the same

substance in that state

(B) It is the ratio of fugacity of

substance in that state to the
fugacity of the same substance
in the pure state

(C) Both (A)and (B) are correct

(D) None ofthese

68. Which relation is cormect for fugacity

of a gaseous mixture ?

(A) w=pi{+RTInf

(B) w=u{+RTInf

(C) [.l.? = ].1‘:+ RTInf,

0) w= p‘i'+R Inf,

What are the inversion temperatures
of hydrogen and heliumgas 7 -

(A) —48°C and -2342°C

(B) —78°C and —242°C

(€
(D) —58°C and —142°C

— 48°C and — 242°C

MJ - 3A/22

71.

(15)

70. Calculate AU, AH and W for

72.

isothermal expansion of an ideal
gas:

(A) 0,1,-0

(B) 1,0,-q

(C) 0,0,-1

(D)-0,0,-q

Choose the correct statement for

Fermi-Dirac statistics :

(A) Particle are distinguishable
and any number of particle may
occu py same energy level.

(B) Particles are distinguishable

and only one particle may

occupy given energy level.

Particle are indistinguishable

and any number of particle may

occupy given energy level.

(©)

(D) Allofthese

How much is the electronic partition

function for 2p’ electron ?
A 3
B) 4
(C) 2
(D) 1
{ Tum over)
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73. Equal masses of polymer molecule,

74.

75.

with M, is equal to 10,000 énd Iln.\|2 is
equal to 100,000 are mixed.
Calculate the number average molar
mass and mass average molar
mass :

(A) 1,781 and 54,000

(B) 1,900 and 56,000

(C) 18181 and 55,000

(D) None ofthese

Which is correct for s;lndiatactic

polymer ?

(A) Allthe asymmetric carbon atom
have same d or | configuration.

(B) The polymer has random
sequence of d or | configuration.

(C) Polymer has regular alternate
d or | configuration.

(D) Allofthese

What is Meissner effect ?
(A) Supercundudufdues not allow
magnetic field to pass through

it.

MJ - 3A/22

(16)

76.

(B) Superconductor allow

magnetic field to pass through
it.

(C) Superconductor allow electric
field to pass through it.

(D) Noneofthese

What do you understand by phonon ?

(A) It is a guantum of radiation
evolved when transition takes
place from lower vibration to
higher vibrational state. °

(B) It is a quantum of thermal
radiation evolved when
transition takes place from
higher vibration to lower
vibrational state.

(C) They arethe short lived species.

(D) Both(B)and (C)

Butler-Volume equation is :

A 1=i {1 ~oMFRT _ e FRTy

B8) I=i, (el ~QFRT _ o~anF/RTy

©) I=i, (e ~@FRT _ o—on/RT)

D) =i {el! ~OMFR_ gmomF/RTy

Contd.
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78. In the following reaction sequence
the number of participated =« electron

participated and pericyclic mode of
reaction is :

H
O—Cp
H
(A) 4rn — A — Disrotation and
6m — A — Disrotation
(B) 4m — A — Disrotation and
6n — hu — Conrotation
(C) 4m — hv - Disrotation and
6n — hv — Conrotation

(D) 4n — hv — Disrotation and

6n — A — Disrotation

(1) NaOEt
- C,H (i) R, Ri
C,H50~ (iif) H40
R2R1 OC,H,
(A)
MJ - 3A/22

(17)

(©) C,HEDJIKOH

Ry R,

Rin-Ro
o, eIy

(e

80

(A)

&
Je

H

(€

(D) All of these

(Tum over)
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81. Which one of the following is not a
suitable leaving group for synthesis
of a Hofmann product 7
(A F
(B) ‘SR,
C I

(D) None of these

OH SiPh,tBu

0.5 eq PhC(Me,) OOH
1eq Tl{ﬂlpr)‘
1.2 eq(-) DIPT
CH,Cly, -20°C

@) %&Y\O\t,
HZ
Oh SiPh,tBu
OH PhtBu
H=
. OH SiPh,tBu

(D) All of these

MJ - 3A/22 (18)

83. Which of the following statement is

correct for E1CB reaction ?
(A) Good leaving group
(B) Proton should be acidic

(C) Electron donating group at

f-carbon
(D) All of these
0OSiMe,Ph
A D/\' IM—{
(1) PhyP-CHCOOMe
(ifHeat -
(i) LiAIH, !
(iv) HyO"
- H
(A) PhMe;S CH,OH
.
L s COOMe
N
L f
(C) PhMe,S «iCOOMe |
N
oLl
(D) PhMe, CH,OH
N
Contd.
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85. Which one of the foliowing statement
is correct for the pyrolytic
elimination ?

(A) When base exist as ion pair
(B) Norbormane system
(C) Crown either
(D) Allof these
NH,
'BuOCI

H
o ~oooon, —ees.

(i) hw
(iv)NaOH

H

H

®) ( “ Z...ulcooc,Hﬁ

H

(©) Cz“?l"zﬂﬂ‘-‘-zﬂs
H
N

(D) Q—CHzﬂﬂﬁzﬂs

MJ - 3A/22

87. &D iy
NC
gH
:
N
N
H
(C)
N
(D)
N
(19) ( Tum over)
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NBS, Peroxide
o 0 (traces of HBr)

88.

The product of the given reaction is :

o

(B)

(C)

r

) r
(D) (5?

L ]

Cl
O =
(i) DoQ

Xis:

(D)

MJ - 3A/22

90. Which of the following is not an
example of muiticomponent
reaction 7
{A) Biginellireaction
(B) Passerini reaction
(C) Diels-Alder reaction
(D) Ugireaction

81. Which of the following tetracyclic

compounds corresponds to the

typical 17-carbor: steroid nucleus 7

A

B —

® &ZO
©) O:SQ
(D) z hsi
(20) Contd.
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92. Maitch the following :

Partition function  Relation

(i)  Transiaional (3) (BPKTI)

(i) Rotational  (b) g,

(i) Vibrational  (c) (2emkTm?Y2 Vv

(iv) Elecronic  (d) (1/(1-e""T))

(A) () = (a), (i) = (c), (i) = (d),
(iv)—{(b)

(B) (i) = (c), (i) — (a), (i) — (d),
(iv)—(b)

- (C) () = (). (i) = (c), (iii) — (b),

(iv)=(d)

(D) () - (a). (i) — (d), (iiiy - (c),
(iv)—(b)

83. The value of constant of integration
for Box normalized momentum eigen
functionis :

1
N T
1
® I
1
© Iz
1
(D) n
84. A certain 2-level system lies

stationary state energy E!” = — 10

and E(zm = 0 with normalized wave-

function w!im and urf} respectively.
MJ - 3A/22

95.

(21)

A small perturbation V is applied on
the system such that V,, = 2. The
wavefunction of the particle in ground
state collected upto first order, will be :

(A) ‘F!,“ - wéﬂ}

® W =v— vl
© WP=vf v
© ¥=vO-{ ¥

Match the following -

Type of Distance

Interaction dependence

(i) Dipole-dipole  (a) 1Ir .

(i) Charge-dipole (b) 1/

(i) Charge- c
induced dipole

(iv) Charge-charge (d) 1/r*

(A) (i) — (@), (i) — (b}, (iii) — (d),
(v)—(c)

(B) () — (b), (i) — (a), (i) — (d),
(iv)-(c)

(C) () - (e). (ii) — (b), (iii) — (d},
(v)—(a)

(D) () - (d), (i) — (b), (iii) — (a),
(iv)—-(c)

( Tum over)
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96.

97.

28.

What is the range of values between
the parameter (V/1__ a) and the
structure of cylindrical shape
micelle 7 .

(A) 0

(B) 1/5-1/4

(C) 1/3-1/2

(D) 1

In the presence of excess added
electrolyte, with mole fraction x, the
free energy of micellization is given
by the expression :

(A) AGY=RT Infcme] +{1—(nvp)} Inx
(8) AGY=RTInfemd]—{1—(pM)}inx
(€) AGL=RTInfemc]—{1~(nip)}inx
(D) AGY=RTInfemc]+{1~(n)}inx
What is the value of slope for the
Lippmann equation that gives the

relation between changes of surface
tension and changes of cell

potential 7
A a9,
B -q,

100.

©) g
®) —q

Which of the following is correct
relation for the distribution coefficient
that used in Langmuir adsorption
isotherm ?

1-81)1
{ i = A
® (5%

® (52

4

0
a N
(C) [m

o |-

&

B M
(D) [map

Which one is the correct relation
between partition function and Gibbs
free energy for one mole of ideal

gas?

(A)
(B)
(C)
(©)

G=-RTIn(q MN,)
G=-RTIn(N/q,)

G=RTIn(q_/N,)
G=RTIn(N,/q_)

MJ - 3A/22

(22)
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SEAL
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