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A 1
1. Gelatin added during polarographic measurement carricd out using dropping mercury
clectrode :
(I) Reduced strcaming motion of mercury drop
(2) Deccreascs viscosity of the solution
(3) Eliminatcs migrating currcnt

(4) Prevents oxidation of mercury

2. Gel permeation chromatography can be used to separate which of the following ?
(a) Lanthanidcs (b) Alkaline carths
(c) Fatty acids (d) Low molecular weight peptides

Correct answcr is :
(1) (a) & (b) (2) (b) & (¢) (3) (c) & (d) 4) (a) & (d)

3. In the EPR spectrum of a methyl radical the number of lines and their relative
intensities, respectively are :
(1) 1and 1 2)3and1:2:1
B3)4dand1:2:2:1 4)d4and1:3:3:1
4. Mossbauer spectrum of complex [Fe(l, 10 phenanthroline) » (NCS),] shows two lines
at 300K four lines at 186 K and again two lines at 77 K. This can be attributed to :
(a) Change in coordination mode of NCS
(b) Change in spin state of Iron
(c) cis-trans isomerism
(d) Change in metal ligand bond distance

Correct statcments are :

(1) (a) & (b) (2) (b) & (c) (3) (@) & () (4) (b) & (d)
5. The correct statement for the molecule Cs/; is :
(1) Itis a covalent molecule (2) It contains Cs* and I3 ions
(3) It contains Cs*3 and I~ ions (4) Itcontains Cs*, I~ and lattice I, molecule

6. In compounds of type ECl;, where E = B, P, As and Bi the angles CI —E - Cl :
(1) B>P=As=Bi (2) B>P>As>Bi
(3) B<P=As=Bi (4) B<P<As<Bi

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A) P.T.O.
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11.

12.

13.

14.
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Active catalytic species for hydroformylation is :
(1) RuCl,(PPhy); (2) HCo(CO);
(3) RhCI(PPIy)s 4) K,PrClg

The correct order of energy level of d-orbital in ferrocene is :
(1)d2 d<d7<dy, -
(2)d7<d d <d7 ")<dn.

() d o 25dy< dyydy, < d »
X -y v < z

(4) d dxz < dxz—y?‘ » dyy < d_,2

¥z xy

The major product obtained in the reaction of iodobenzene with styrene in presence of
palladium acetate and potassium carbonate is :

(1) 1,2-diphenylethene (2) 1,2-diphenylethyne
(3) 1, 2-diphenylethane (4) 4-phenylstyrene
The cluster having arachano type structure is :

(1) [OSS(CO)jé] (2) [053(C0)12]

(3) [Ury(CO)y5] (4) [Rhs(CO),6]

The given compound is isolobal with [Rhe(CO) 6]

(1) CyBjoH), (2) CyBgH,

(3) [Fey(COY,CI* (4) BsH),

The first ionization potential of Na is 5.1 eV. The value of electron gain enthalpy of
Na™ will be :

(I) =2.55eV (2) =5.1eV (3) —114eV 4) +2.50cV

Egyptian blue CaCuSiy Oy is an example of :

(I) Cyclic silicate  (2) Sheetsilicate (3) Pyrosilicate  (4) Chain silicate
Which one of the oxide is neutral ?

(1) co 2) $nO, 3) zno

Y)/(A)

4) Sio,




15. In compound N3P;Fg, the geometry around nitrogen and phosphorus, respectively are :
(1) Pyramidal and tetrahcdral
(2) Planar and tetrahedral
(3) Pyramidal and planar
(4) Planar and trigonalbipyramidal

16. In photosynthctic systcms thc redox metalloproteins involved in electron transfer are
cytochrome b (Cyt b), Cytochrome bf complex (Cyt bf) and plastocyanin (PC). The
pathway of electron flow is :

(1) PC— Cytb — Cyt bf (2) Cytbf = Cytb — PC
(3) Cytb — Cytbf —» PC (4) PC > Cytbf = Cytb

17. Molybdoenzyme can both oxidize as well as reduce the substrate, because :
(1) Mo (VI) is more stable than Mo (IV)

(2) Mo (IV) can transfer oxygen atom to the substrate and Mo(VI) can abstract oxygen

atom from substrate
(3) Conversion of Mo(VI) to Mo(IV) is not favoured

(4) Mo(VI) can transfer oxygen atom to the substrate and Mo(IV) can abstract oxygen
atom from the substrate

18. The ligand system present in Vitamin By is :

(1) Porphyrin (2) Corrin (3) Phthalocyanine (4) Crown ether
19. Mercury and its compounds are toxic due to their :

(1) high affinity for thiols (2) interference with oxygen transport

(3) Binding to histidines (4) Inhibition of vitamin B,

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A) P.T.O.



. T i Jumn-B :
20. Match the items in Column-A with the appropriatc 1tems in Colu

Col A Column-B
olumn-

(i) Cis[Pd(NH3)>Cl]

A Mctallothioncins

B Plastocyanin (ii)  Cystein rich protein
C Ferritin (iii)  Electron transfer

D Chemotherapy (iv)  Iron transport

(v) Iron storage

(vi) Carboplatin

The correct answer is :
(1) A-(ii1), B-(ii), C-(v), D-(iv) (2) A-(ii), B-(iii), C-(iv), D-(1)
(3) A-(ii), B-(iii), C-(v), D-(vi) (4) A-(ii1), B-(v), C-(vi), D-(ii)

21. Generally the coordination number and the nature of electronic absorption band [(f - f)

transition] of lanthanide (III) ion in their complexes are :

(1) greater than 6 & sharp (2) 6 and broad

(3) less than 6 & sharp (4) greater than 6
22. The enrichment of Uranium is carried out in the form of -

(1) vo3* (2) vos* (3) UF @) [U(acac);
23. The coordination number of Gd in GdCL.6H,0 is :

(D3 2) 6 3) 8 4) 9
24.  Among the following, strongest oxidizing agent is :

(1) [WO,1™2 ) [MoO, 2

(3) [Cr(0,))* 4) [ReO,]

pHD/U RS-EE-2022/( Chemistfy) (SET-Y)/(A)



25. The mechanism of reaction between [Fe(CN),, 1" and II"('(I)/)_v);‘]]' (bpy =

bipvridine) :
(1Y Outer sphere clectron transter
(2) Inner sphere clectron transfer
(3) Sclf exchange reaction
(+h) Ligand exchange followed by clectron transfer
26. On two sequential clectron capture, s Ba'*' will given :

(1) sy Yol Q) o Y130 (3) 5()(’--(,131 (4) 5(,Ce]3”

27. The pH obtained by mixing 10 mL of 0.1 M HCl and 40 mL of 0.2 M H,50; is :

(1) 0.47 (2) 0.68 (3) 4.0 (4) 3.7

28. In the reaction: Cl> + CIF + SbFy — [Cly][SbF] the role of chlorine is 1o :
(1) Stabilize CI"
(2) Function as Lewis base
(3) Function as Lewis acid
(4) Form the cation
29. H;BO;jis:
(1) Monobasic acid and weak lewis acid
(2) Monobasic and weak Bronsted acid
(3) Monobasic and strong lewis acid

(4) Tribasic and weak Bronsted acid

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)

8] ]

2, 2

P.T.O.



30.

31.

32,

33.

34.

. g - - . @ r)
Which of the following metal ions have highest mobility in biological media ?
1cn o Cc

(1) Zn (1), Ni (1I) (2) Fe(I), Cu(I)

(3) Na(l), K(I) (4) Mg1), Ca(ll)
Wilkinson's catalyst is uscd for :

 dati
(1) Hydrogenation (2) Epoxidation

(3) Polymerization (4) Metathesis reaction

Bond order is lowest in :

(1) Uncoordinated CO (2) CO bounded to one metal

(3) CO bridging two metals (4) CO bridging three metals

The correct reagents/catalysts for carrying out the Suzuki reaction with p-bromo

anisole are :

(1) Styrene, Pd and a base

(2) Phenylacetylene, Pd and Cul

(3) PhB(OH),, Na,CO5 and Pd(0)
4) Tetraallyltin, Pd(PPh3)4

If the walls of a one-dimensional box are suddenly removed, then -

(1) particle in a box doesn't obey wave equation

PH



A 74

35. Using Huckel-moleclar orbital theory, secular determinant equation for ethylenc
molccule 1s expressed as :

xl |x 1‘ X 1
=0 (3) =0 (4)

(1
) X |1 X

=0

] x| %
=0 (2)
I X 1

-1 X

o-—E . . .
where x = ———; @, B are columbic and resonance integral respectively.

36. Which one of the following relations is correct ?

2 =0 @ [ini,)] =ini@ 1) =0 @ [iL,] =i,

37. According to Einstein-Smoluchowski equation, the root mean square distance travelled
by diffusing molecule is given by :
1 1
(1) <x*>>2=2Dt (2) <x*>>2=02D¢)?
1.1 ]
(3) <x2>2=(2Dn'"3 @) <x*>2=2Dn'?

where D is the diffusion coefficient.

—

38. Polydisperity index (PI) of a polymer molecule is given by :

() PI=M,-M, (2) PI=h
Mn
3) PI=M_ +M, 4) PI=M_ M,
39. For an isentropic change of state :
(1) de =0 (2) dH=0 (3) dS=0 4) dS=1

40. Equivalent conductance for Alkali metal cations vary in the order :
(1) Li" > Na* > K" > Rb"
(2) Rb* > Na* =~ K" > Li*
(3) Rb™ > K*> Na* > Li*

4) Rb™ > Lit > Na* > K"
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A) P.T.O.



41.

42.

43.

44.

45.

= . Ariad is defincd by :
The cocfficient of thermal cxpansion, 15 d y

vV
N o=l 2) a:(—zﬁj
O e=v5r p P
1(aV
aV AT
Magnetogyric ratio, ris cxpressed by :
(1) r=i (2) r:%& (3) r=u,, XL 4) r=u,, +L

m

where W, and L represent magnetic moment and orbital angular momentum

respectively.
The NMR signal for a compound is found to be 240 Hz downfield from TMS peak
using spectrometer at 60 MHz. The chemical shift relative to TMS will be -

(1) 6 ppm (2) 8 ppm (3) 4 ppm (4) 0.4 ppm

Which of the following is a false statement ?

(I) Maximum electric work is obtained from a cell which operates reversibly

(2) Use of KClin Agar bridge minimize liquid junction potential

(3) Quinhydrone electrode is not suitable for PH measurement in strongly alkaline
solution

(4) The standard electrode potential of hydrogen electrode is not zero at all

temperature

The fundamental vibrational frequency of CO molecule is 2170 cm ™. The force
constant of CO molecule will be :

(1) 4m>Cu(2170)2 x10* (2) 4n*cu’(2170)210%
(3) 4m*C*u*(2170) 4) 4n’Cu(2170)

All notations have their usual meanings.

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)
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46. According to Debye-Huckel theory of strong clectrolystes, increase in conductivity on
dilution is becausc of :

(1) Incresac in number of ions
(2) Incrcasc in mobility of ions
(3) Increase in viscosity of the solution

(4) Incrcase in volume of the solution

47. The clectronic partition function of an atom where atomic state is 2D3 /2 1S
(2 2) 3 (3) 4 @ 5

48. The number of micro states for distributing three different atoms among quantum states
compriscd of three quanta of encrgy arc :

(1) 10 (2) 3 3) 8 4) 4
49. In ionic polymerization, living polymer is formed when :
(1) Propagation recactions don't occur
(2) Initiation rcactions occur faster than termination reactions
(3) Amino acids are used as monomers
(4) Termination rcactions don't occur
50. The region of an infrared spectrum where many absorptions take place is known as :
(1) Thumbprint region (2) Fingerprint region
(3) Handprint region (4) Footprint region

51. Saxen's relationis:

AP J AP /
(8.0, FPE.C
= (Aq)jho (IJAQ=0 AP J;o0 \J/ae=0

(3) (—A—P] =—[Lj (4) None of these
Ad )y J ) a6=0

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A) P T:'0:
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52.

53.

54.

55.

56.

57.

58.

59,

A

The surface tension of dilute solution of a solutc varies lincarly with solute

concentration C, as r = 1y —ac,, where ry is the surface tension of the solven and '

is a constant. Predict correct relation :

> _(r—ny)
(1) I3 =(ry—r)/RT (2) I = RT
(3) Fy=r~-r 4 Iy=r—n

Miscelles from ionic surfactants can be formed only above a certain temperature called :

(1) Critical temperature (2) Kraft temperature

(3) Inversion temperature (4) Boyle temperature

The Miller indices of crystal planc which cut through crystal axes at (64, 3b, 3¢) arc :
(1) (212) (2) 221) 3) (122) (4) None of these

A crystal which possesses no clement of symmetry is :

(1) NaCl (2) KCI (3) CsCl 4) CuSO4.5H,0
If two operators commute, then they arc/have :

(1) Lincar (2) Same Eigen functions

(3) Same Eigen values (4) Hermitian

Which of the following point groups doesn't posses centre of Inversion ?

(1) Dg, (2) Dy, (3) Dy, @) T,

H>0 molecule belongs to point group :

The antiferromagnetic transition oceur at -
(1) Curie temperature : (2) Neel temperature

(3) Critical temperature (4) None of these

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)
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61.

62.

63.

64.

65.

66.

How many normal modes of vibration arc possible for benzene molecule ?
(1) 11 2) 8 (3) 30 4) 12
Molecular orbital theory :

(1) Underestimates the importance of covalent structure

(2) Overestimates the importance of ionic structures

(3) Puts equal importance to both 1onic and covalent structures

(4) Nonc of the above

Which of the following wave function is normalized ?

1 1
() y=—4(0, + 2) y=—40; +
% \[2—(‘1’1 0;) 2) v ﬁ(¢1 0)
1 1
(3) =—=0;+d5 + 4 =—(0; + 05
V1= 750402 +03) ) y=2(6+02)
Milk is a/an :
(1) Suspension (2) Pure solution (3) Gel (4) Emulsion
Rotational partition function is related to energy by relation :
0 »| 0
(]) Er()[ = RTZ[’é'}q::, (2) Er()l . Rqu:ﬁln QT()I:I
d >
(3) Emr :ﬁ]nq")t 4 E. =RT An.q o

Stirling approximation applicable to large number of atoms s :
(1) InN!=N-NInN (2) nN!=NInN

(3) InN!'=NInN-N (4) InN!'=NInN+N
Entropy is related to probability by relation :

(I) S=RInW (2) S=kW (3) S=InW (4) S=kinW

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)
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67. Compunds given below may be named as :

C OH

(1) (3R)-bicyclo [4.2.0] octan-3-0l  (2) (3S)-bicyclo [2.4.0] octan-3-ol

(3) (3R)-bicyclo [4.2.0] octan-6-ol (4) (3S)-bicyclo [2.4.0] octan-6-o0l

68. Compound given below may be named as :

S Gw

H

OH H

(1) (2S,3S,45)-2,3,4,5-tetrahydroxypentanal
(2) (2R,3S,4R)-2,3,4,5-tetrahydroxypentanal
(3) (2R,3R,4R)-2,3,4,5-tetrahydroxypentanal

(4) (2S,3R,4R)-2,3,4,5-tctrahydroxypentanal

69. -D-Glucopyranose and 3-D Glucopyranosc are :
(1) Anomers (2) Epimer

(3) Diasteromers (4) Meso compounds

70. Which of the confomations of n-butane is least stable ?

(1) Gauche (2) Anti

(3) Eclipsed (4) Fully eclipsed

71. Which of the following statements is not an cssential feature of an optically active

compound ?

(1) the molecules of an optically active compound will be dissymetric or asymmetric

(2) the molecules of an optically active molecule must have at least onc stercogenic
site

(3) an optically active compound's molecular configuration will not be identical with
its mirror image

(4) an optically active compounds will have at least one stercoisomer

e TTDC T YN/ M harn icte QT VN/7 AN



72.

73.

74.

Identify the aromatic compound(s) amongst I to III :

o

(1) 1, Il and 111 (2) 1and Il only

(3) 11 and III only (4) 1 and I only
The stability of carbanions in the following is in the order of :

S
= ] )
R-CZC © RC=CH  RyC-CH,
a b C d

(1) a>c>b>d (2) a>b>c>d
B)b>c>d>a 4 d>b>c>a

The products P and Q in the following reactions, respectively, are :

l
@/ NaNH, &/@. AgNO3 a
(1) {f and

(2) and
3) @/ and
o0 QI -

T

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)
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: (CHy), CHCI

. ives roducts
75. The radical halogcnation of 2-mcthylpropdf10 gIves two 'p or AmEhE GF e
(minor) and (CH.),CX (major). Chlorination gives a larger am ¢ Minor

33

- - (7
product than does bromination, Why
(1) Bromine is more rcactive than chlorinc and is able to attack the less reactjve

3° C-H.

(2) Bromine atoms arc less reactive (more sclective) than chlorine, and prcfcrcmially
attack the weaker 3° C-H bond.

(3) The methyl groups are more hindered to attack by the larger bromine atom.

(4) Bromination is reversible and the morc stable 3°-alkyl bromide is formed

exclusively.

76. Which one of the following methods is ncither meant for the synthesis nor for

separation of amines ?

(1) Wurtz reaction (2) Hofmann method

(3) Hinsberg method (4) Curtius reaction

77. Which of the following equations shows an unlikely main product ?

Br,, NaOH Ho
H, —————— + CO,
(1) H,0
CH>N;
2) { >—cocl ———p= H,COOH
H,0 |
CF,CO3H
Ay, —
() HycH, (CH3); (H3C)3 CH;CH;,
NaN
ocCl 3
) O’C —— "+ o,
H,O
78.  Which reaction conditions would best convert 3-hexyne to trans-3-hexenc ?
(1) Fe/NaCl (2) Lindlar's Pd catalyst and H,
(3) Nain liquid NH, (4) DIBAL

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)
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D

9. Given below St
7 c OW are two statements, onc labelled as Assertion (A) and the other labelled as

80.

81.

82,

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)

Reaction (R). Re .
o (R). Read the statements and choose the correct answer using the code given
clow.

ASSCT‘UOD (A) : Alkaline KMNO, cannot be used for oxidation of allyl alcohol to
acrylic acid.

Rleason (R) : Hydroxylation and in some cases cleavage of C = C bond also takes
place.

(1) Both (A) and (R) are truc and (R) is the correct explanation of (A)

(2) Both (A) and (R) are true, but (R) is not the correct explanation of (A)
(3) (A)is true, but (R) is false

(4) (A) is false, but (R) is true

Which of the following statements is true for the following transformation ?

ANAMEBT B0 H oH
quHo > p ~ . P"/T\/\
e e e
l "

(1) 1is the major product and it is a Cram product

(2) 1is the major product and it is a anti-Cram product
(3) 11 is the major product and it is a Cram product
(4) 11 is the major product and it is a anti-Cram product

CH,CHO and C;H;CH,CHO can be destinguished chemically by :

(1) Tollen's reagent test (2) Fehling solution test

(3) Benedict test (4) Todoform test

In the carbylamine reactino, R-X 1s converted to R-Y via the intermediate Z. R-X, R-Y

and Z, respectively are :

(1) R-NH,, R-NC, carbene (2) R-NH,, R-NC, nitrene

(3) R-NC, R-NH,, carbene (4) R-OH, R-NC, nitrene

P.T.O.
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83. Which of the following statements best describes a disconnection in retrosynthesig 9
. icho :

(1) A disconnection involves a theorctical disconncction of a bond in a target strucyyy,

in order to identify simpler structures that could be linked through the formation of

that bond

(2) A disconnection involves identifying stages where a bond is split in the

corresponding synthesis

(3) A disconnection identifies retrosynthetic stages which would not be feasible in the

corresponding synthesis

(4) A disconnection describes the reaction conditions required to split a target structure

into simpler molecules
84. What is meant by a reaction going in 94% enantiometric excess ?
(1) The product contains 94% of onc enantiomer and 6% of the other enantiomer
(2) The product contains 94% of one enantiomer and 6% of other products
(3) The product contains an enantiomer which is 94% purc
(4) The product contains 97% of one cnantiomer and 3% of the other ecnantiomer

85. If a prochiral ketone was converted cnantioselectively to a chiral alcohol with a

Grignard reagent under asymmetric conditions, which of the following statements
would be false ?

(1) The prochiral ketone has different groups linked to the carbonyl group

(2) A chiral product would be obtained regardless of which Grignard reagent is used

(3) The reaction centre is an sp2 hybridised carbon

(4) "Nucleophilic attack by the Grignard reagent will be selective for one enantiotopic
face over the other."

: PHI
PHD/URS-EE-2022/( Chemlstry)(SET-Y)/( A)
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86. Which of the adducts (-
rcaction ?

Ph
Z . OOMe- A
X | »=

(_)Ph

. 02Me
(1) O’c

QOPh

@ Q
O,Me

(_)Ph

~ _y\COQMe
0 O

OPh

e
“CO,Me

87. Which of the following reactions is classified as a sigmatropic rearrangement ?

PHD/URS-EE-2022/( Chemistry)(SET-Y)/(A)
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(4) is the main kinetic product of the following Dicls-Alder

P. T.
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89.

90.

_ he followin
88. From what starting matcrials could you make t

ing compound ?

H;CO

HNHz

HNH2

+ }—-O
HNH,

Which of the following factors has the least influence on the secondary and tertiary
structures of proteins ?

(1) the achiral nature of glycine units.

(2) steric hindrance of bulky side-chai ns on the peptide backbone.

(3) hydrogen bonding of C=0 to N-H groups located near each other in space.

4) H;C

(4) conformational restriction imposed by proline units.
Which of the following statements is Jalse ?
(1) Natural fatty acids contain even numbers of carbon atoms.

(2) Diterpenes contain 10 carbons.
(3) Eicosanoids have structures derived from arachidonic aciq

(4) Arachidonic acid is a Cy unsaturated carboxylic acid.

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(A)
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96.

97.

98.

99.

100.

; ing options.
Sclect the incorrect statement from the following op |

A hnique
(1) Self-assembly is a top-down manufacturing techniq

i i -y important rolc
(2) In sclf-assembly, weak interactions play very 1mp |
. an organized structurc  which

‘ I sules  adopt
(3) Self assembling moleccu | s
thermodynamically more stable than the single, unassembled components.

(4) Compared to the isolated components, the sclf-assembled structure has a higher
order
This 'green' chemical is used in in household cleaners to remove stains and is also

favourite dressing on salads ! :
(2) Citric acid

(4) Water

(1) Vineger (acetic acid)

(3) Hydrochloric acid (HCI)
Which of the following statements is frue ?

(1) Drugs and drug targets generally have similar molecular weights

(2) Drugs are generally smaller than drug targets
(3) Drugs are generally larger than drug targets
(4) There is no general rule regarding the relative size of dry gs and their targets

What type of guest would a crown cther be able to bind ?
(1) Cations (2) Netural species
(3) Anions (4) Zwitterions

(1) Catalysis (2) Prevent waster
(3) Benign solvents & auxiliaries (4) Design for degradation T
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1. The given compound is isolobal with [Rh (CO) 6]
(1) CyByoH 5 (2) CyBGH )

(3) [Feq(CO)»CI> (4) BsH\,

2. The first ionization potential of Na is 5.1 ¢V. The value of clectron gain cnthalpy of
Na™ will be :

(1) =2.55¢V (2) =5.1c¢V 3) —11.4¢cV 4) +2.50eV
3. Egyptian blue CaCuSi O, is an example of :
(1) Cyclicsilicate (2) Sheetsilicate  (3) Pyrosilicate (4) Chain silicate
4. Which one of the oxide is neutral ?
(1) Co (2) SnO, 3) ZnO 4) Sio,
5. Incompound N;P;Fg, the geometry around nitrogen and phosphorus, respectively are :
(1) Pyramidal and tetrahedral (2) Planar and tetrahedral
(3) Pyramidal and planar (4) Planar and trigonalbipyramidal

6. In photosynthetic systems the redox metalloproteins involved in electron transfer are
cytochrome b (Cyt b), Cytochrome bf complex (Cyt bf) and plastocyanin (PC). The

pathway of clectron flow is :
(1) PC - Cytb — Cytbf (2) Cytbf = Cytb — PC
(3) Cytb — Cytbf = PC (4) PC — Cytbf = Cytb

7. Molybdoenzyme can both oxidize as well as reduce the substrate, because :
(1) Mo (VI) is more stable than Mo (IV)
(2) Mo (IV) can transfer oxygen atom to the substrate and Mo(VI) can abstract oxygen
atom from substrate
(3) Conversion of Mo(VI) to Mo(IV) is not favoured
(4) Mo(VI) can transfer oxygen atom to the substrate and Mo(IV) can abstract oxygen

atom from the substrate

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) P.T.O.



8. The ligand systcm present in Vitamin B2 18 :
3) Phthalocyanine (4) Crown ether

(1) Porphyrin (2) Corrin
9. Mercury and its compounds arc toxic due to their :

(1) high affinity for thiols (2) interference with oxygen transport

(3) Binding to histidincs (4) Inhibition of vitamin B,

10. Match the items in Column-A with the appropriate items in Column-B :

Column-A Column-B
A Metallothioneins (i)  Cis[Pd(NH3),Cl,]
B Plastocyanin (11)  Cystein rich protein
C Ferritin (iii)  Electron transfer
D Chemotherapy (iv)  Iron transport

(v)  Iron storage

(vi)  Carboplatin
The correct answer is :
(1) A-(iii), B-(ii), C-(v), D-(iv) (2) A-(ii), B-(iii), C-(iv), D-(i)
(3) A-(ii), B-(iii), C-(v), D-(vi) (4) A-(iii), B-(v), C-(vi), D-(ii)

1. You have three dyes. One is green, one s blue and one is yellow. Which absorbs the
shortest wavelength of visible light, and which absorbs the longest ?

(1) longest = yellow, shortest = blue
(2) longest = blue; shortest = green
(3) longest = yellow; shortest = green
(4) longest = green; shortest = yellow

12, Which C=0 function has the lowest stretching frequency in the infrared spectrum ?
(1) acyl chloride (2) aldeyde
(3) amide (4) ester
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B)



13. The two sharp signals that constitute the resonance marked A have chemical shifts of
7.82 and 7.95 at 100 MHz. What is the coupling constant. J. for this doublet ?

(1) 0.13 MHz 2) 1178z (3) 11.7 MHz ) I3Hz
14.  Which of the following statements regarding mass spectrometry is wrong ?

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

(2) Only cations can be detected by a normal mass spectrometer.

(3) A compound whose molecules contain Just one brominc atom shows two
molecular ion peaks of similar intensity. one at +1 and one at -1 of the average nvz
value.

(4) Molecular ion peaks always have even-numbered values of mv/z.

13. A C,H,0, compound has strong infrared absorption at 3300 to 3400 cm . The 'H NMR
spectrum has three singlets at § 0.9. § 3.45. and § 3.2 ppm: relative arcas 3 1 2 ¢ 1.
Addition of D,O to the sample climinates the lower field signal. The “C NMR

spectrum show three signals all at higher field than 8 100 ppm.

yyl

Y]

Which of the following compounds best fits this data ?
(1) 1, 5-pentanediol Q) 1. 3-dimethoxypropanc
(3) 2, 2-dimethyl-1. 3-propanediol (4) 2. 4-pentanediol
16. Select the incorrect statement from the following options.
(1) Self-assembly is a top-down manufacturing techmque

(2) In self-assembly. weak interactions play very important role

(3) Self assembling molecules adopt an organized structure  which s
thermodynamically more stable than the single, unassembled components.

(4) Compared to the isolated components, the self-assembled structure has a higher

order

PHD/URS-EE-2022/(Chemistry (SET-YV(B) P.T.C
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emove stains and is algg .
hi " chemical is used in in houschold cleancrs to rem :
17. This 'green' chemi
. . . e | -
favourite dressing on salads ! :

i itric acid
(1) Vineger (acetic acid) (2) Citric a

(3) Hydrochloric acid (HCI) (4) Water

18. Which of the following statements is frue ?
(1) Drugs and drug targets generally have similar molecular weights
(2) Drugs are generally smaller than drug targets
(3) Drugs are generally larger than drug targets

(4) There is no general rule regarding the relative size of drugs and their targets

19. What type of guest would a crown cther be able to bind ?
(1) Cations (2) Netural species
(3) Anions (4) Zwitterions

20. Bio-polymers exemplify a Green Chemistry Principle (of utmost importance for the
environment) that can be best expressed as :

(1) Catalysis (2) Prevent waster
(3) Benign solvents & auxiliaries (4) Design for degradation

21. Which of the following statements is not an essential feature of an optically active
compound ?

(4) an optically active compounds will have at least one stereoisomer

PHD/URS-EE-ZOZZ/(Chemistry)(SET-Y)/(B)



22. Identify the aromatic compound(s) amongst I to I1I :

(1) I, IT and 111 (2) I and IT only
(3) 11 and I1I only (4) Iand III only
23. The stability of carbanions in the following is in the order of :
Q
(= ‘9 G:'
R-CZC © RC=CH  RiC-CH,
a b c d
(1) a>c>b>d (2) a>b>c>d
3) b>c>d>a 4) d>b>c>a

24, The products P and Q in the following reactions, respectively, are :

|
@/ NaNHp o o L\/‘:l AGNOY
(1) @/e and

and

3) @/ and
@ @/ .

PHD/URS-EE-2022/(Chemistry )WSET-Y)/(B)
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25.

26.

27.

28,

B

ves two products : (CH,), CHC“)X

: _methylpropanc gl
ation of 2-methyip ives a larger amount of the Mingy

(major) Chlorination &
tion, Why ?

The radical halogen
(minor) and (CHy;CX

2 s bromina
product than does | . B
) Bromine is more reactive than chlorine and 1S able to attack the less reactive
(1 romine 18
3° C-H. L )
i >t ne, an .
(2) Bromine atoms arc less reactive (morc selective) than chlorine, prefercntlally

attack the weaker 3° C-H bond.
(3) The methyl groups are more hindered to attack by the larger bromine atom.

(4) Bromination is reversible and the more stable 3°-alkyl bromide is formeq
exclusively.

Which one of the following methods is neither meant for the synthesis nor for

separation of amines ?

(1) Wurtz reaction (2) Hofmann method

(3) Hinsberg method (4) Curtius reaction
Which of the following equations shows an unlikely main product ?

Br,, NaOH H,
H, ———» + CO
(1 2 Hy0 i

ich reaction conditions would best convert 3-hexyne to trans-3-hexene ?
(I) Fe/NaCl o .
(2) Lindlar's pg catalyst and H,

(3) Nain liquid NH, (4) DIBAL

pHD/URS-EE-2022/(Chemistry)(SET-Y)/(B)



20. Given below are two statements, onc labelled as Asscrtion (A) and the other labelled as

30.

31.

Reaction (R). Read the statements and choosc the correct answer using the code given
bclow.

Assertion (A) : Alkaline KMNO, cannot be used for oxidation of allyl alcohol to
acrylic acid.

Reason (R) : Hydroxylation and in some cases cleavage of C = C bond also takes
placc.

(1) Both (A) and (R) arc truc and (R) is the correct explanation of (A)
(2) Both (A) and (R) are truc, but (R) is not the correct explanation of (A)
(3) (A)is true, but (R) is falsc

(4) (A) is false, but (R) is truc

Which of the following statements is true for the following transformation ?

NQB' . Ef;0 i ?H
e e e
( ]

(1) 1is the major product and it is a Cram product

(2) 1is the major product and it is a anti-Cram product
(3) 11 is the major product and it is a Cram product
(4) 11 is the major product and it is a anti-Cram product

Saxen's relation 1S :

0@ B e
AG ), N Jao=0 Ad o \JJas=0
AP 1

3) —J :—(—j (4) None of these
Ad ), J J ro=0

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) P.T.O.
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: nt B varics lincarly with ¢,
Tt fi tension of dilute solution of a solutc Vi " y l Mot
32. 1c surtace : . o S
tration C as r = ry —ac,, where 1y 18 the surface tens and ',
concentri 5 A >

is a constant. Predict correct relation :

(r=rp)
(1) Ty =0p—r/RT Q) T, = =
(4) F4 :I'—I'O

3) Fr=n-r

33. Miscelles from ionic surfactants can be formed only above a certain temperature called -

(1) Critical tempcrature (2) Kraft temperature

(3) Inversion temperature (4) Boyle temperature
34.  The Miller indices of crystal plane which cut through crystal axes at (6a, 3b, 3c) are :

(1) 212) 2) 22D (3) (122) (4) None of these

35. A crystal which possesses no element of symmetry is :

(1) NaCl (2) KCl (3) CsCl (4) CuSO4.5H,0
36. If two operators commute, then they are/have :

(1) Linear (2) Same Eigen functions

(3) Same Eigen values (4) Hermitian

37. Which of the following point groups doesn't posses centre of Inversion ?

(1) Dy, (2) Dy, (3) Dy, 4) T,

38. H,0 molecule belongs to point group :
(1) G, @) G, (3) Dy, (4) Dy,

39. The antiferromagnetic transition occur at :

(1) Curie temperature (2) Neel temperature

(3) Critical temperature (4) None of these

PHD/URS-EE-ZOZZ/(Chemistry)(SET-Y)/(B)



40. How many normal modcs of vibration arc possible for benzene molecule ?

(1 11 (2) 8 (3) 30 4) 12
41. Wilkinson's catalyst is used for :

(1) Hydrogenation (2) Epoxidation

(3) Polymcrization (4) Mctathesis reaction
42. Bond order is lowest in :

(1) Uncoordinated CO

(2) CO bounded to one metal

(3) CO bridging two metals

(4) CO bridging three metals

43. The correct reagents/catalysts for carrying out the Suzuki reaction with p-bromo

anisole are :
(1) Styrene, Pd and a base
(2) Phenylacetylene, Pd and Cul
(3) PhB(OH),, N02C0$ and Pd(0)
(4) Tetraallyltin, Pd(PPh;),
44. If the walls of a one-dimensional box are suddenly removed, then :
(1) particle in a box doesn't obey wave equation
(2) particle has continuous energy spectrum

(3) particle vanishes into thin air

(4) none of the above

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) P.T.O.
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45.

46.

47.

48.

49.

50.

B

— uation for cthylene
Huckel-moleclar orbital theory, secular determinant ¢q st
USil’lg uckel-molecic

molecule is expressed as : | 5 1
1 x XX =0 ( '_
| J=0 @ I] =0 © )1 X L
x v
where x = ——; a, B are columbic and rcsonance intcgral respectively.

Which one of the following relations is correct ?

m [2i] -0 @ [Eni,] =it [LL] =0 @ i, 2] =int,

According to Einstein-Smoluchowski equation, the root mean square distance travelled

by diffusing molecule is given by :
1
(1) <x*>2=2D; 2) <x*>

11 - 1
3) <x2 >2=2Dn)'"3 @) <x?>2=2Dn"?

B [—

= (2D1)°

where D is the diffusion coefficient.

Polydisperity index (PI) of a polymer molecule is given by :

(1) Pl=M,-M, @ pr=MYw
Mn
(3) P]ZMW"'MH (4) PI:Man
For an isentropic change of state :
(1) de =0 (2) dH=0 (3) dS=0 (4) dS =1

Equivalent conductance for Alkali meta] cations vary in the order -
(1) Li" > Na* > k* > ppt

2) Rb™ > Na®* = K* > [t

(3) Rb™ > K*'> Nat> [t

(4) Rb™ > Li" > Ng* s g+

PHD/URS-EE-2022/( Chemistry)(SET-Y)/(B)



B 11

51. Gencrally the coordination number and the nature of electronic absorption band [(f — f)

transition] of lanthanide (I11) ion in their complexes are :
(1) greater than 6 & sharp (2) 6 and broad

(3) less than 6 & sharp (4) greater than 6
52. The enrichment of Uranium is carried out in the form of :

1) vo3* 2) vo;* (3) UF 4) [U(acac);*
53. The coordination number of Gd in GdCl3.6H,0 is :

(1) 3 2) 6 3) 8 49
54. Among the following, strongest oxidizing agent 1S :

(1) WO, (2) [MoO,]

(3) [CrON* (4) [ReO4]

55. The mechanism of reaction between [Fe(CN)6]4_ and [Fe(bpy)3]3+ (bpy = 2, 2
bipyridine) :

(1) Outer sphere electron transfer
(2) Inner sphere electron transfer
(3) Self exchange reaction
(4) Ligand exchange followed by electron transfer
56. On two sequential electron capture, s¢ Ba'?! will given :
) 54Xe'31 ) 54XelBO 3) 56Cel31 (4) 56Ce130
57. The pH obtained by mixing 10 mL of 0.1 M HCI and 40 mL of 0.2 M H,S504 1s

(1) 0.47 (2) 0.68 (3) 4.0 4) 3.7

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) PIST.C
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i b Fg ; incis to :
58. In the rcaction : Cly + CIF + Shls = [Ch [[Shfy] the role of chlorine 18

(1) Stabilize CI*
(2) Function as Lewis base
(3) Function as Lewis acid
(4) Form the cation
59. H;BO;j 1s:
(1) Monobasic acid and weak lewis acid
(2) Monobasic and weak Bronsted acid
(3) Monobasic and strong lewis acid
(4) Tribasic and weak Bronsted acid
60. Which of the following metal ions have highest mobility in biological media ?
(1) Zn (1I), Ni (II) (2) Fe(Il), Cu(lIl)
(3) Na(I), K(I) (4) Mg(I1), Ca(I)

61. The coefficient of thermal expansion, o is defined by :

1(9V aV
) a=—|=— =| 57
e V(&T)p . a_(aT)P
A%
(3) (X,=V( ) 4 :l(y_
o) T op |

62. Magnctogyric ratio, r is cxpressed by :

L V8
(1) r=—1 2 = LIn: = [ 4 =W, +L
( ) r [ (3) r l’l]n X ( ) r n

m

where p, and L represent  magnetic mo
respectively.

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B)
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63. The NMR signal for a compound is found to be 240 Hz downficld from TMS peak

using spectrometer at 60 MHz. The chemical shift relative to TMS will be :

(1) 6 ppm (2) 8 ppm (3) 4 ppm (4) 0.4 ppm
64. Which of the following is a false statcment ?

(1) Maximum clectric work is obtained from a cell which opcrates reversibly

(2) Usc of KClin Agar bridge minimize liquid junction potential

(3) Quinhydrone electrode is not suitable for pH mcasurcment in strongly alkaline
solution

(4) The standard electrode potential of hydrogen electrode is not zero at all
temperature

65. The fundamental vibrational frequency of CO molecule is 2170 ecm™ . The force
constant of CO molecule will be :

(1) 4m*C?u(2170)%> x10* 2) 4n*cp?(2170)%10*
(3) 4n*Cn*(2170) 4) 4m>C*u(2170)

All notations have their usual meanings.

66. According to Debye-Huckel theory of strong electrolystes, increase in conductivity on
dilution is because of :

(1) Incresae in number of ions
(2) Increase in mobility of ions
(3) Increase in viscosity of the solution

(4) Increase in volume of the solution

67. The electronic partition function of an atom where atomic state is 2D, is :
(1) 2 (2) 3 3) 4 @) 5

68. The number of micro states for distributing three different atoms among quantum states
comprised of three quanta of energy are :

(1) 10 () 3 3) 8 @) 4
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) P.T.O.
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rmed when :

69. In ionic polymerization, living polymer 1s fo

(1) Propagation rcactions don't occur |
(2) Initiation reactions occur fastcr than termination rcactions
(3) Amino acids are used as monomers

(4) Termination rcactions don't occur

absorpti ¢ acc i nas:
70. The region of an infrared spectrum where many absorptions take place is know

(1) Thumbprint region (2) Fingerprint region

(3) Handprint region (4) Footprint region
71. Molecular orbital theory :

(I) Underestimates the importance of covalent structure

(2) Overestimates the importance of ionic structures

(3) Puts equal importance to both ionic and covalent structures

(4) None of the above

72.  Which of the following wave function is normalized ?

1 1
) w=—(0, + ) ¥y=—
1) vy ﬁ(¢l 9,) 2) vy \/§(¢1+¢2)
@ w1 =701 +9,+95) @ w=2(0,+9,)
73. Milk is a/an :
(1) Suspension (2) Pure solution (3) Gel (4) Emulsion
74.  Rotational partition function is related to energy by relation :
J
() E,, =RrT? 2 J
, [aT] @ E,, =RT2{ﬁlnqm,}
d
3) E, =2
: aT]nqm’ 4) E,, =RT2~In-qrot

pHD/URS-EE-2022/( Chemistry) (SET-Y)/(B)



75. Strling approximation applicable to large number of atoms is :
(D) InN!'=N-NInN (2) InN!'=NInN
(3) InN!'=NInN-N 4) InN!'=NInN+N

76. Entropy is related to probability by relation :
(1) S=RInW (2) S=kW (3) S=InW (4) S =kinW

77. Compunds given below may be named as :

: [ ].\OH

(1) (3R)-bicyclo [4.2.0] octan-3-ol (2) (3S)-bicyclo [2.4.0] octan-3-ol
(3) (3R)-bicyclo [4.2.0] octan-6-o0l 4) (3S)-bicyclo [2.4.0] octan-6-o0l

? 78. Compound given below may be named as :
H OH
H
OH H

| (1) (2S,3S,45)-2,3,4,5-tctrahydroxypentanal

(2) (2R,3S,4R)-2,3,4,5-tctrahydroxypentanal

(3) (2R,3R,4R)-2,3,4,5-tetrahydroxypentanal

4) (2S,3R,4R)-2,3,4,5-tctrahydroxypentanal
79.  a-D-Glucopyranose and B-D Glucopyranosc are :

(1) Anomers (2) Epimer

(3) Diasteromers (4) Meso compounds
80. Which of the confomations of n-butane is least stable ?

(1) Gauche (2) Anti

(3) Eclipsed (4) Fully eclipsed

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) P.T.O.
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phic measurcment carried out using dropping mercyry,
gra

81. Gelatin added during polaro

clectrode :
(1) Reduced streaming motion of mercury drop

(2) Decreases viscosity of the solution
(3) Eliminates migrating current
(4) Prevents oxidation of mercury

Gel permeation chromatography can be used to separate which of the following 2
(b) Alkaline earths
(d) Low molecular weight peptides

82.
(a) Lanthanides
(c) Fatty acids

Correct answer is :
(1) (a) & (b) (2) (b) & (c) (3) (¢) & (d) “4) (a) & (d)
83. In the EPR spectrum of a methyl radical the number of lines and their relative
intensitics, respectively are :
(I) 1'and I (2) 3and1:2:1
3)4d4and1:2:2:1 4)4and1:3:3:1

84. Mossbauer spectrum of complex [Fe(1, 10 phenanthroline) 2 (NCS),] shows two lines
at 300K four lines at 186 K and again two lines at 77 K. This can be attributed to :

(a) Change in coordination mode of NCS
(b) Change in spin state of Iron

(c) cis-trans isomerism

(d) Change in metal ligand bond distance

Correct statements are -

(1) (a) & (b) 2) () & (c) 3) (@) & (c) (4) (b) & (d)
85. The correct statement for the molecule Cslj is :
(1) Itis a covalent molecule (2) It contains Cs™ and I ions
(3) It contains Cs™ and 7~ ions (4) It contains Cs™, I” and lattice 7, molecule

86. In compounds of type ECly, where E = B, P, As and Bi the angles CI-E - CJ -
(1) B>P=As=Bj (2) B>P>As> Bj
(3) B<P=As=Bi (4) B<P<As<Bi

PHD/URS-EE-2022/( Chemistry)(SET-Y)/(B)
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87. Active catalytic species for hydroformylation is :

(1) RuCly(PPhy), (2) HCo(CO),

(3) RhCI(PPIy), (4) K,PtClg

88. The correct order of encrgy level of d-orbital in ferrocene js

D do 0.dy<d,<dy,d,
2) d;2 <d, d_),Z <d"_2_y2 < dw
(3) dxz_yz »dy<dydy, < d >

@ dy,,d,; < arxz_y2 NS ar22

89. The major product obtained in the reaction of iodobenzene with styrene in presence of
palladium acetate and potassium carbonate is :

(1) 1,2-diphenylethene (2) 1,2-diphenylethyne

(3) 1, 2-diphenylethane (4) 4-phenylstyrene
90. The cluster having arachano type structure is :

(1) [0s5(CO)61] (2) [0s3(CO)5]

(3) [Ir(CO);5] (4) [Rhe(CO)6]

91. CH,CHO and C.H,CH,CHO can be destinguished chemically by :
(1) Tollen's rcagent test (2) Fehling solution test
(3) Benedict test (4) Iodoform test

92. In the carbylamine reactino, R-X is converted to R-Y via the intermediate Z. R-X, R-Y
and Z, respectively are :

(1) R-NH,, R-NC, carbene (2) R-NH,, R-NC, nitrene

(3) R-NC, R-NH,, carbene (4) R-OH, R-NC, nitrene

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(B) PsT..0.



18
: % ion i rosynthesis ?
93. Which of the following statements best describes a disconnection 11 retrosy

tion involves a theoretical disconnection of a bond in a target structure

(1) A disconnec gh the formation of

in order to identify simpler structures that could be linked throu
that bond

(2) A disconnection involves identifying stages where a bond is split in the

corresponding synthesis
(3) A disconnection identifies retrosynthetic stages which would not be feasible in the

corresponding synthesis

(4) A disconnection describes the reaction conditions required to split a target structure

into simpler molecules
94. What is meant by a reaction going in 94% enantiometric excess ?
(1) The product contains 94% of one enantiomer and 6% of the other enantiomer
(2) The product contains 94% of one enantiomer and 6% of other products
(3) The product contains an enantiomer which is 94% pure

(4) The product contains 97% of one enantiomer and 3% of the other enantiomer

95. If a prochiral ketone was converted enantioselectively to a chiral alcohol with a
Grignard reagent under asymmetric conditions, which of the following statements

would be false ?
(1) The prochiral ketone has different groups linked to the carbonyl group

(2) A chiral product would be obtained regardless of ard reagent is used

(3) The reaction centre is an sp2

(4) "Nucleophilic attack by
face over the other."

PHD/URS-EE-2022/( Chemistry)(S
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g6. Which of the 3

adducts (1)-(4) is :

. \ I.\ - T L .

men ol ) 1s the main Kinetie product of the fi . 5

reaction 1c following Diels-Alder

Ph
7 . l/COOMe A
x | -
QPh
- OgMC
(N
QPh

o O

O,Me

QPh
 COaMe

3) @

QPh

e
“'CO,Me

97. Which of the following rcactions is classified as a sigmatropic rcarrangement ?

|
@) = + N oy
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99.

100.

. o d
98. From what starting materials could y

' ?
ou make the following compound ?

(1) HC HNH2
CH,
2 QL O
HNH;
CH,
(3) + W

structures of proteins ?

(1) the achiral nature of glycine units.

(2) steric hindrance of bulky side-chai ns on the peptide backbone.

(3) hydrogen bonding of C=0 to N-H groups located near each other in space.

(4) conformational restriction imposed by proline units.

Which of the following statements is Jalse ?

(1) Natural fatty acids contain €ven numbers of carbop atoms.
(2) Diterpenes contain 10 carbons.

PHD/URS-EE-2022/(Chemistl'y)(SET-Y)/(B)
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1. The coefficient of thermal expansion, o is defined by

1(aoV V"
(1) (1:—(_) (2 (Lr(ijy-
VAT )p ‘ ar ) p
Y% ‘
(3) 0t=V(—) (4 u:l(ﬂ-)
T Jp ) T\ P )y
9. Magnctogyric ratio, r is expressed by :
L
(1) r=— (2) r:El'-f-'- (3) r:umXL (4) r=p.,,,+L
m

where W, and L represent magnetic moment and orbital angular momcntum
respectively.

3. The NMR signal for a compound is found to be 240 Hz downfield from TMS peak
using spectrometer at 60 MHz. The chemical shift relative to TMS will be :
(1) 6 ppm (2) 8 ppm (3) 4 ppm (4) 0.4 ppm
4. Which of the following is a false statement ?
(1) Maximum electric work is obtained from a cell which operates reversibly
(2) Use of KClin Agar bridge minimize liquid junction potential

(3) Quinhydrone clectrode is not suitable for pH measurement in strongly alkaline
solution

(4) The standard clectrode potential of hydrogen clectrode is not zero at all
temperaturc

5. The fundamental vibrational frequency of CO molecule is 2170 ecm™'. The force
constant of CO molecule will be

(1) 4n2Cu(2170)> %10* (2) ancp?(2170)%10°
3) 4n*CHu*(2170) (4) 4n*C*u(2170)

All notations have their usual meanings.

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C) PIT. O,
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6. According to Debye-Huckel theory of strong clectrolystes, increase iy cnmlucuv,',y
» i ’ . ()
dilution is because of !

(1) Incresae in number of ions
(2) Increase in mobility of ions
(3) Increase in viscosity of the solution
(4) Increase in volume of the solution
7. The clectronic partition function of an atom where atomic state is 2/)3,2 is :
(1) 2 (2) 3 3) 4 @) 5

8. The number of micro states for distributing three different atoms among quantum states
comprised of three quanta of energy arc :

(1) 10 @23 (3) 8 “4) 4
9. Inionic polymerization, living polymer is formed when :

(1) Propagation reactions don't occur
(2) Initiation reactions occur faster than termination reactions
(3) Amino acids are used as monomers
(4) Termination reactions don't occur

10.  The region of an infrared spectrum where many absorptions take place is known as :
(1) Thumbprint region (2) Fingerprint region
(3) Handprint region (4) Footprint region

11. Generally the coordination number and the nature of clectronic absorption band [(f - f)

transition] of lanthanide (I1T) ion in their complexes are :
(1) greater than 6 & sharp (2) 6 and broad
(3) less than 6 & sharp (4) greater than 6

12. The enrichment of Uranium is carried out in the form of ;

(1) vos* ) Vo3t 3) UF, 4) '[U(acac)ﬂ’-“*
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)
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43. The coordination number of Gd in GdCly.6H,0 is :
(13 2) 6 (3) 8 @9
44. Among the following, strongest oxidizing agent is :

(1) (WO, 1™ (2) [MoO,417

3) 1CrO’ (4) [ReO41”

45. The mechanism of reaction between [Fe(CN)g )" and (Fe(bpy); )" (bpy = 2, 2
bipyridine) :

(1) Outer sphere electron transfer
(2) Inner sphere electron transfer
(3) Self exchange reaction

(4) Ligand exchange followed by electron transfer

16. On two sequential electron capture, 5 Ba"! will given :
(1) " Xel31 (2) 51 Xe130 (3) % Cel3l (4) - Cel30

17. The pH obtained by mixing 10 mL of 0.1 M HCl and 40 mL of 0.2 M H,S0; is:
(1) 0.47 (2) 0.68 (3) 4.0 4) 3.7

18.

In the reaction : Cl, + CIF + SbFs —[CL1[SbFg] the role of chlorine is to :

(1) Stabilize CI*
(2) Function as Lewis base
(3) Function as Lewis acid

(4) Form the cation

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C) P.T.O.
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19. H3BO, is
(1) Monobasic acid and weak lewis acid
(2) Monobasic and weak Bronsted acid
(3) Monobasic and strong lewis acid

(4) Tribasic and weak Bronsted acid

20. Which of the following metal ions have highest mobility in biological media ?
(D Zn(n,Ni(n) (2) Fe(II), Cu(II)

(3) Na(l), K() (4) Mg(II), Ca(Ily

21.  Gelatin added during polarographic measurement carried out using dropping mercury
clectrode :

(I) Reduced streaming motion of mercury drop
(2) Decreases viscosity of the solution
(3) Eliminates migrating current
(4) Prevents oxidation of mercury
22.  Gel permeation chromatography can be used to separate which of the following ?
(a) Lanthanides (b) Alkaline earths
(¢) Fatty acids (d) Low molecular weight peptides
Correct answer i :

(1) (a) & (b) (2) (b) & (c) 3) () & (d) @) (a) & (d)

23. In the EPR spectrum of a methyl radical the number of lines and their relative
intensities, respecti vely are :

(1) 1'and 1 (2) 3and1:2:1
(3)4and1:2:2:] 4)4and1:3:3:]

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)
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o, Mossbaver spectrum of complex [Fe(1, 10 phenanthroline) 2 (NCS)2] shows two lines

at 300K four lines at 186 K and again two lincs at 77 K. This can be attributed to
(a) Change in coordination mode of NCS

(b) Change in spin state of Iron
(c) cis-trans isomerism
(d) Change in metal ligand bond distance

Correct statements are :

(1) @ & (b) (2) (b) & (c) 3) (a) & (¢) @) (b) & (d)

95. The correct statement for the molecule Cs/y is :

(1) Itis a covalent molecule

(2) It contains Cs* and [ ions
(3) It contains Cs™ and I ions

(4) Ttcontains Cs*, /™ and latticc /, molecule

26. In compounds of type ECly, where E = B, P, As and Bi the angles CI - E— Cl :
(1) B>P=As=Bi (2) B>P>As>Bi
(3) B<P=As=Bi (4) B<P<As<Bi
97. Active catalytic species for hydroformylation is :
(1) RuCly(PPhy), (2) HCo(CO),
(3) RhCI(PPy)y (@) K,PtCIg
28. The correct order of energy level of d-orbital in ferrocene is :
(1 dxz_y2 , dy< dzz <d,,d,,
(2) d22 <d,d,, <dx2_y2 <d,
3) dxz_yz » dyy< d,(zdyZ < dzz
@) dy,, d,, < dx2—y2 , dy< dzz
29,

The major product obtained in the reaction of iodobenzene with styrene in presence of
palladium acetate and potassium carbonate is :

(1) 1,2-diphenylethene (2) 1,2-diphenylethyne

(3) 1, 2-diphenylethane (4) 4-phenylstyrenc

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C) BIO.
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30. The cluster having arachano type structure is
(1) [O.S‘S(CO)!()' (2) [0-"3(6()),2,

3) [I':i (CO)IZ] (4) ”\’II(,(C()),(,,

31. You have three dyes. One is green, onc is blue and one is yellow. Which absorbs (f

shortest wavelength of visible light, and which absorbs the longest ?

(1) longest = yellow, shortest = blue  (2) longest = blue; shortest = green

(3) longest = yellow; shortest = green — (4) longest = green; shortest = yellow

32.  Which C=0 function has the lowest stretching frequency in the infrared spectrum ?

(1) acyl chloride (2) aldeyde

(3) amide (4) cster

33. The two sharp signals that constitute the resonance marked A have chemical shifts of
7.82 and 7.95 at 100 MHz. What is the coupling constant, J, for this doublet ?
(1) 0.13 MHz (2) 11.7Hz (3) 1.7 MHz (4) 13 Hz

34. Which of the following statements regarding mass spectrometry is wrong ?
(I) In a normal mass spectrometer, clectron impact causes a molecule to losc an
electron and become a molecular radical cation which decomposes into fragment
cations and radicals.

(2) Only cations can be detected by a normal mass spectrometer.

(3) A compound whose molecules contain Just one bromine atom shows two

molecular ion peaks of similar intensity, one at +1 and one at -1 of the average m/z
value.

(4) Molecular ion peaks always have even-numbered values of m/z.

35. A CH,,0, compound has strong infrared absorption at 3300 to 3400 cm ™. The 'H NMR
spectrum has three singlets at § 0.9, § 3.45, and § 3.2 ppm; relative arcas 3 : 2 : |,
Addition of D,O to the sample climinates the lower ficld signal. The °C NMR
spectrum show three signals all at higher field than § 100 ppm.

Which of the following compounds best fits this data ?
(1) 1, 5-pentanediol (2) 1 » 3-dimethoxypropane

(3) 2, 2-dimethyl-1, 3-propanediol (4) 2, 4-pentancdiol
PHD/URS-EE-ZOZZ/(Chch'stry)(SET-Y)/( O
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q6. Sclect the incorrect statement from the following options.
(1) Self-assembly is a top-down manufacturing technique

(2) In sclf-assembly, weak interactions play very important rolc

(3) Sclf assembling  molecules  adopt  an  organized  structure  which s
thermodynamically more stable than the single, unassembled components.

(4) Compared to the isolated components, the sclf-assembled structure has a higher
order

97. This 'green’ chemical is used in in houschold cleaners to remove stains and is also a
favourite dressing on salads !

(1) Vineger (acctic acid) (2) Citric acid

(4) Water

Which of the following statements is true ?

(3) Hydrochloric acid (HCI)
38.

(1) Drugs and drug targets gencrally have similar molecular weights
(2) Drugs are generally smaller than drug targets

(3) Drugs arc generally larger than drug targets

(4) There is no general rule regarding the relative size of drugs and their targets

39. What type of guest would a crown cther be able to bind ?

(1) Cations

(2) Netural species
(3) Anions

(4) Zwitterions
40. Bio-polymers exemplify a Green Chemistry Principle (of utmost importance for the
environment) that can be best expressed as :

(1) Catalysis (2) Prevent waster
(3) Benign solvents & auxiliaries (4) Design for degradation

41. Molecular orbital theory :

(1) Underestimates the importance of covalent structure

(2) Overestimates the importance of ionic structures

(3) Puts equal importance to both ionic and covalent structures
(4) None of the above

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C) PiTEO.
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42,

43

44,

45,

46.

47.

© (1) Suspension  (2) Pure solution  (3) Gel

. . - N alize ")
Which of the following wave function is normalized
I
(2) y= \'],';’(‘f’l +,)

|
®) v, = :/"",{((Pl 0, +y) (1) = 3‘(‘!’1 )

Milk is a/an :
(4) Emulsion

Rotational partition function is related to energy by relation :
" , 22 0
(1 Em,=m’3[%] (2) Eyy =RT [97‘"%1 J
C
: =9 4) E,, =RT?.In4
(3) 11,‘(,, =‘:)71n(/m, ( ) rot — LR

Stirling approximation applicable to large number of atoms is :
(I) InN!'=N-NImN (2) InN!'=NInN
(3) InN!=NInN-N (4) InN!=NInN+N

Entropy is related to probability by relation :

(1) S=RInW (2) S=kw (3) S=InW (4) S =kinw

Compunds given below may be named as :

: +OH

(1) (3R)-bicyclo [4.2.0] octan-3-o]
(2) (35)-bicyclo [2.4.0] octan-3-0]
(3) (3R)-bicyclo [4.2.0] octan-6-o]

(€))] (35)-bicyclo [2.4.0] octan-6-0l

PHD/URS-EE-2022/( Chemistry)(SET- Y)/(C)
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: 48'

H OH
Hb\i.j\fo

OH H

compound given below may be named as ;

(1 (28,35,45)-2,34,5-tetahydroxypentanal
(2) (2R, 35,4R)-2,3,4,5-tetrahydroxypentanal
3) (2R, 3RAR)-2,3,4,5-tetrahydroxypentanal
@) (25,3RAR)-2,3,4,5-tctrahydroxypentanal

49. o-D-Glucopyranose and 3-D Glucopyranosc arc :

(1) Anomers

(3) Diastcromers

(2) Epimer

(4) Meso compounds

50. Which of the confomations of n-butanc is least stablc ?

(1) Gauche
(3) Eclipsed

51. Wilkinson's catalyst is used for :
(1) Hydrogenation

(3) Polymerization

52. Bond order is lowest in :
(1) Uncoordinated CO

(3) CO bridging two metals
53.

anisole arc :
(1) Styrene, Pd and a base

(3) PhB(OH),, NayCOs and Pd(0)
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)

(2) Anti
(4) Fully eclipsed

(2) Epoxidation

(4) Metathesis reaction

(2) CO bounded to one metal

(4) CO bridging three metals

The correct reagents/catalysts for carrying out the Suzuki reaction with p-bromo

(2) Phenylacetylene, Pd and Cul

(4) Tetraallyltin, Pd(PPhy),

P.T.O.
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54. If the walls of a one-dimensional box are suddenly removed, then :
(1) particle in a box docsn't obey wave equation
(2) particle has continuous energy spectrum
(3) particle vanishes into thin air

(4) none of the above

55. Using Huckel-moleclar orbital theory, sccular determinant equation for cthylene
molecule is expressed as :

M o fF e (3)/"' '/:o (4)/" '/=o
(”ﬂ d- (2 i o | x -1 x

where x = EI-—E; @, B are columbic and resonance integral respectively.

56.  Which onc of the following relations is correct ?

m[2i]<0 ol L] =it 2] =0 @[ L] =ini,

According to Einstein-Smoluchowski equation, the root mean square distance travelled

by diffusing molecule js given by :
1
() <x*>2=2p;
1
(3) <x2>2=(2py!3

where D is the diffusion cocfficient,

58.  Poly

1
(2) <x*>2=(2pp)3

9 [

9 [—

@) <x*>2=(2ppi2

disperity index (PI) of a polymer molecule IS given by :

() PI=M, -M ul

2) Pl="w
g @ pr==

n

@) PI=M,+M, @ PI=M M,

59. Foran isentropic change of state ;
(1) de =0 (2) dH=0

(3)dS=0 (4) dS=1
PHD/URS-EE-2022/(Chemistry)(SET-

Y)/(C)
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Equivalent conductance for Alkali metal cations vary in the order :
Jquive
60

U)u*>Mﬁ>K*>RN
2) Rt > Na' =K s oLt
@ Ro' > K'>Na'> Lt

@ Rb*> LT > Na' > K*

1. Which of the following statements is not an cssential feature of an optically active
61. N

compound ?

(1) the molecules of an optically active compound will be dissymctric or asymmetric

(2) the molecules of an optically active molecule must have at least one stercogenic

site

(3) an optically active compound's molecular configuration will not be identical with

its mirror image

(4) an optically active compounds will have at least one stereoisomer

62. Identify the aromatic compound(s) amongst I to I1I :

1) 1, 1T and III (2) I'and II only
(

(3) Il and I1I only (4) 1and III only

63. The stability of carbanions in the following is in the order of :

O]
e (o) (&)
R-C=C RC=CH R3C-CH;
a b c d

(I)a>c>b>d (2) a>b>c>d

B)b>c>d>a

4 d>b>c>a
PHD/URS-EE-2022/(Chemistry)(SET-Y)l(C)
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64.

65.

66.

s P Wi”ﬂ ¢
T { i C r(,”“
”1C pll)lhlfl.' l l""l O n ”l

actions, respectively, are -

I
? AQNO.} Q

|
(1) @/@ and &m
(2) @/O and g\/l
0
3) @’ and &,cl

| ,
) @/ and &@

The radical halogenation of 2-methylpropane gives two products - (CI 1)), C”CHJX
(minor) and (CH,),CX (major). Chlorination gives a larger amount of the: mipg,

product than does bromination, Why ?

(1) Bromine is more reactive than chlorine and is able to attack the [egs reactiye
3°C-H.

(2) Brominc atoms arc less reactive (more sclective) than chlorine, and prcfcrcmially
attack the weaker 3° C-H bond,

(3) The methyl groups are more hindered to attack by the larger bromine atom,

(4) Bromination is reversible and the more stable 3%alkyl bromide is formed
exclusively.

Which onc of the following methods is neither meant for the synthesis nor for
separation of amines ?

(1) Wurtz reaction (2) Hofmann mcthod

(3) Hinsberg method (4) Curtius reaction

PHD/URS-EE-ZOZZ/(Chemislry)(SET-Y)/( 0)
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67-

68.

69.

which of the following equations shows an unlikely main product ?

Brz, NaOH X H)
Hy ———> || + CO,
(1) H,0
CH3N,
(2) O—-COCI ——b- H,COOH

Cit CF3C03H
() HiH; (CH3), (H3C);C” “OCH,CH,

NaN
Cl 3
o (X% — (Y™ +

Which reaction conditions would best convert 3-hexyne to trans-3-hexene ?

(1) Fe/NaCl (2) Lindlar's Pd catalyst and H,

(3) Na in liquid NH, (4) DIBAL

Given below are two statements, one labelled as Assertion (A) and the other labelled as

Reaction (R). Read the statements and choose the correct answer using the code given
below.

Assertion (A) :

Alkaline KMNO, cannot be used for oxidation of allyl alcohol to
acrylic acid.

Reason (R) : Hydroxylation and in some cases cleavage of C = C bond also takes
place.

(1) Both (A) and (R) are true and (R) is the correct explanation of (A)

(2) Both (A) and (R) are true, but (R) is not the correct explanation of (A)

(3) (A) is true, but (R) is false

(4) (A)is false, but (R) is true

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)
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70.

7.

72.

73.

D

: Al o L] H y ; , -
N ' ” wi“ ' «,-['ucmcnls 1§ truc f()l [hL r()”()Wlﬂ!, (1 m.’sr()rm(m” '
] () AL
) thh Ufth 0 Y

H OH )
08 ElL0 : ‘
HO N — p/ﬁ/\ . P%
P e e
e | ]

it is a Cram product
(1) Tis the major product and it is a Cram |

(2) 1is the major product and it is a anti-Cram product

(3) 11is the major product and it is a Cram product

(4) 1Lis the major product and it is a anti-Cram product

CH,CHO and C;H,CH,CHO can be destinguished chemically by :
(1) Tollen's reagent test (2) Fehling solution test
(3) Benedict test @) Todoform test

In the carbylamine reactino, R-X is converted to R-Y via the intermediate 7, R-X, R.y
and Z, respectively are :

(1) R-NH,, R-NC, carbene (2) R-NH,, R-NC, nitrenc
(3) R-NC, R-NH,, carbene (4) R-OH, R-NC, nitrene

corresponding synthesig

3) A disconnection identifies retrosynthetic Stag

¢s which would pot be feasible in the
corresponding synthesi

4) A disconnection describes the reaction co
into simpler molecules

PHD/URS-EE-2022/( Chemistry)(SET-Y)/(C)
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\hat is meant by a reaction going in 94% enantiometric excess ?
et o 1 G .
M The product contains 94% of one enantiomer and 6% of the other enantiomer

(2) The product contains 94% of one enantiomer and 6% of other products

@) The product contains an enantiomer which is 94% pure

@) The product contains 97% of one enantiomer and 3% of the other cnantiomer

if a prochiral ketone was converted enantiosclectively to a chiral alcohol with a
Grignard reagent under asymmetric conditions, which of the following statements
\\‘OUld be f ﬂlSC ?

(1) The prochiral ketone has different groups linked to the carbonyl group
@) A chiral product would be obtained regardless of which Grignard reagent is used

@3) The reaction centre is an sp2 hybridised carbon

@) "Nucleophilic attack by the Grignard reagent will be selective for one enantiotopic
face over the other.”

Which of the adducts (1)-(4) is the main kinetic product of the following Diels-Alder
reaction ?

)

' A
2 (cooue
S |

oPh

- Me
o (7

QPh

-

@ Q:q
Me

QPh

ACOMe
(3) O

QPh

e
"

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C) P.T.O.
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77, Which of the following reactions is classified as o sigmatropic rearrangement

(1) @g\ R &/\
N N
— X
N N
H
3) py(l\ + b{kone PMO;MO
| ¢ !
c
) \=\ + \} —

oy "’

78.  From what starting materi;

als could you make the f, ollowing

Hac . !
PO

(1) He HNH, |

i
H ?

compound ?

HNH,

CH,
K é\N
Hz
M, * 30
(4) HyC HNH,
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i which of the following factors has the least influence on the secondary and tertiary
7% ructures of proteins ?

(1) the achiral nature of glycine units,

2) steric hindrance of bulky side-chai ns on the peptide backbone,
(3) hydrogen bonding of C=0 to N-H groups located near cach other in space.
@) conformational restriction imposed by proline units.
50. which of the following statements is false ?
(1) Natural fatty acids contain even numbers of carbon atoms.
(2) Diterpencs contain 10 carbons.
(3) Eicosanoids have structures derived from arachidonic acid.

(4) Arachidonic acid is a Cyg unsaturated carboxylic acid.

gi. The given compound is isolobal with [Rhg(CO)]

(1) CyBioH12 (2) CyBgH,

(3) [Fea(COY,C1

(4) BsH,;
g2. The first ionization potential of Na is 5.1 V. The value of clectron gain enthalpy of
Na™t will be :
(1) =2.55¢eV (2) —5.1eV (3) —114eV 4) +2.50eV
83. Egyptian blue CaCuSiyOq 1s an example of :
(1) Cyclic silicate (2) Sheet silicate
(3) Pyrosilicate (4) Chain silicate
84. Which one of the oxide is ncutral ?
(1) Co (2) Sn0O, (3) ZnO 4) Sio,

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C) P.T.O.
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85.

86.

87.

88.

89.

and phosphorus, respectively arc :

In compound NyP;F, the geometry around nitrogen
(1) Pyramidal and tetrahedral

(2) Planar and tetrahedral

(3) Pyramidal and planar

(4) Planar and trigonalbipyramidal

olved in clectron transfer are

In photosynthetic systems the redox metalloproteins inv .
astocyanin (PC). The

cytochrome b (Cyt b), Cytochrome bf complex (Cyt bf) and pl
pathway of clectron flow is :

(1) PC > Cytb — Cyt bf (2) Cytbf = Cytb—PC
(3) Cytb — Cytbf - PC (4) PC = Cytbf = Cytb
Molybdoenzyme can both oxidize as well as reduce the substratc, because :

(1) Mo (VI) is more stable than Mo (IV)

(2) Mo (IV) can transfer oxygen atom to the substratc and Mo(VI) can abstract oxygen

atom from substrate
(3) Conversion of Mo(VI) to Mo(IV) is not favoured

(4) Mo(V]) can transfer oxygen atom to the substrate and Mo(IV) can abstract oxygen
atom from the substrate

The ligand system present in Vitamin By, is :

(1) Porphyrin (2) Corrin (3) Phthalocyanine (4) Crown ether
Mercury and its compounds are toxic due to their :

(1) high affinity for thiols (2) interference with oxygen transport

(3) Binding to histidines (4) Inhibition of vitamin B,

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)
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90. Match the items in Column-A with the appropriate items in Column-B :

Column-A
A Metallothioneins
B Plastocyanin
& Ferritin
D Chemotherapy

The correct answer is :
(1) A-(iii), B-(ii), C-(v), D-(iv)
3) A-(i), B-@ii), C-(v), D-(vi)

91. Saxen's relation is :

\
(1) (E = (i)
A J;_g \T)pp=0

5
o)
Ad ), J ) ao=0

92.

(i

)

(i)
(iii)
@iv)
(v)
(vi)

(2) A-(ii), B-(iii), C-(iv), D-(1)
(4) A-(iii), B-(v), C-(vi), D-(ii)

AP

Column-B

Cis[Pd(NH3),Cl,}
Cystein rich protein
Elcctron transfer
Iron transport

Iron storage

Carboplatin

I
79 | 22 o
= (A‘P)J:o (J)A(b:O

(4) None of these

19

The surface tension of dilute solution of a solute varies linearly with solute

concentration C, as r = rpy —ac,, where r is the surface tension of the solvent and 'a’

is a constant. Predict correct relation :
(1) Iy =(p—r)/RT
B Frh=ry-r

93.
(1) Critical temperature

(3) Inversion temperature
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)

@ T, = (r—r)

RT

@) Iy=r—-n

(2) Kraft temperature

(4) Boyle temperature
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94. The Miller indices of crystal plane which cu! through crystal axes at g, 5, . "
5 dre.
(h 212 @ 22D (G Q5% (4) None OF theg |
se
95. A crystal which posscsses no clement of symmetry Is -
(1) NaCl (2) KCI (3) CsCl @) Cuso, s, .
2

nute, then they arc/have :
(2) Same Eigen functions

(4) Hermitian

96. If two opcrators com!
(1) Lincar
(3) Same Eigen valucs

following point groups doesn't posses centre of Inversion ?
(2) Dan (3) Day @) T,

97. Which of the
(l) DGh

98. H,O molecule belongs to point group
1) Gy 2 Gy (3) Dy 4) Dy,

99. The antiferromagnetic transition occur at:

(1) Curie temperature (2) Neel temperature

(3) Critical temperature (4) None of these

100. How many normal modes of vibration arc possible for benzene molecule ?

(1) 11 2) 8 3) 30 4) 12

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(C)
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Which of the following statements is not an cssential feature of an optically active
compound ?

(1) the molecules of an optically active compound will be dissymetric or asymmetric

(2) the molecules of an optically active molecule must have at lcast one stercogenic
site

(3) an optically active compound's molecular configuration will not be identical with
its mirror imagc

(4) an optically active compounds will have at least one stercoisomer
2. ldentify the aromatic compound(s) amongst I to I :

() I, 1 and 11 (2) Tand II only
(3) 1I and 111 only (4) I and Il only
3. The stability of carbanions in the following is in the order of :
S}
& D S
R-C=C © R2C=CH R3C-CH;
a b c d

() a>c>b>d (2) a>b>c>d @B)b>c>d>a @) d>b>c>a

4. The products P and Q in the following reactions, respectively, are :

@/Mﬁz,p L,MQ
(1) @ﬁ L@ ©) @/@ &/c
3) @/ &/c ) @/ Z\@

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) i P.T.O.



D

ro

: (CHy), CHCH,X

ves two products :
The radical halogenation of 2- mcthylpropanc gl p

5.
(minor) and (CH,),CX (major). Chlorination gives a larger amount of the: minor

product than docs bromination, Why ?
(1) Bromine is more reactive than chlorine and is able to attack the less reactive

3° C-H.
(2) Brominc atoms arc less reactive (more sclective) than chlorine, and preferentially

attack the weaker 3° C-H bond.
(3) The methyl groups arc more hindered to attack by the larger bromine atom.

(4) Bromination is reversible and the more stable 3°-alkyl bromide is formed
cxclusively.
6. Which onc of the following methods is neither meant for the synthesis nor for

scparation of amines ?

(1) Wurtz reaction (2) Hofmann method

(3) Hinsberg method (4) Curtius reaction
7. Which of the following cquations shows an unlikely main product ?

Br,, NaOH H,

Hy —7 + CO
(1) : Hy0 i

2) <>—coc:| —_— H,COOH
H,0 |

CF3COH
) cj\: C’ﬁ\v
HaCH, (CH3)3 (H3C)3 CHyCH;,
e

8. Which reaction conditions would best convert 3-hexyne to trans-3-hexene ?
(1) Fe/N; - ;
) Fe/NaCl (2) Lindlar's Pd catalyst and H,
(3) Na in liquid NH, (4) DIBAL

PHD/URS-EE-2022/(Chemistry)SET-vyp)
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9. Given below are two statements, onc labelled as Assertion (A) and the other labelled as
Rcaction (R). Rcad the statements and choosc the correct answer using the code given
below.
Assertion (A) : Alkaline KMNO, cannot bc used for oxidation of allyl alcohol to
acrylic acid.
Reason (R) : Hydroxylation and in some cascs clecavage of C = C bond also takes
place.
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(2) Both (A) and (R) arc true, but (R) is not the correct explanation of (A)
(3) (A)is truc, but (R) is false
(4) (A) is falsc, but (R) is true

10. Which of the following statements is true for the following transformation ?

AAMB o H o
Pr/f R > p N p./TW
e e e
| ]
(1) 11is the major product and it is a Cram product
(2) 1isthe major product and it is a anti-Cram product
(3) 1 is the major product and it is a Cram product

(4) 111s the major product and it is a anti-Cram product

11. Saxen's relation is :

o (%)) i)
AD ), \ T Jap=0 A0 J;—g \JJng=0
(3) (Ej =—(1j (4) None of these
Ad o J ) ao=0

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) P.T.O.



12.

13.

14.

15.

16.

17.

18.

19.

D

: . Ang > varics lincarly with solute
The surface tension of dilute solution of a solutc varic arly
¢ surf: i o e T
0 G y —ac-. where 7y is the surface tension of the solvent and 'q
concentration C, as r =1y —deC),

is a constant. Predict correct relation :

N T (r=rp)
(D) I3 =@y —r)/RT 2) I, =

3) Fr=rp-r

' or ' > a certai aturc called :
Miscelles from ionic surfactants can be formed only above a certain temperatu

(I) Critical tempcrature (2) Kraft tempcraturc

(3) Inversion temperature (4) Boyle temperature

The Miller indices of crystal plane which cut through crystal axes at (6a, 3b, 3¢) are :

(1) 212 2) 221 3) (122) (4) None of these

A crystal which possesses no clement of symmetry is :

(1) NaCl (2) KCl (3) CsCl 4) CuSO,.5H-0
If two operators commute, then they are/have ;

(1) Linear (2) Same Eigen functions

(3) Same Eigen values (4) Hermitian

Which of the following point groups doesn't posses centre of Inversion ?

(]) Dﬁh (2) D4h (3) D2/1 (4) Td

H»0 molecule belongs to point group :
() G, 2) G, 3) Dy, 4) Dy,

The antiferromagnetic transition occur at :
(1) Curic temperature (2) Neel temperature

(3) Critical temperature (4) None of these

PHD/URS-EE-2022/(Chemistry) (SET'\’)/(D)



20. How many normal modes of vibration arc possible for benzenc moleccule ?

(1) 11 (2) 8 (3) 30 4) 12

21. Wilkinson's catalyst is uscd for :
(2) Epoxidation

(1) Hydrogenation

(3) Polymecrization (4) Mectathesis rcaction

22. Bond order is lowest in :

(1) Uncoordinated CO (2) CO boundcd to onc metal

(3) CO bridging two metals (4) CO bridging three metals

23. The correct reagents/catalysts for carrying out the Suzuki rcaction with p-bromo

anisole arc :

(1) Styrenc, Pd and a basc (2) Phenylacetylene, Pd and Cul

(3) PhB(OH),, Na,CO5 and Pd(O)  (4) Tetraallyltin, Pd(PPhy),
24, If the walls of a onc-dimensional box arc suddenly removed, then :

(1) particle in a box doesn't obcy wave equation

(2) particle has continuous cnergy spectrum

(3) particle vanishes into thin air

(4) none of the above

25. Using Huckel-moleclar orbital theory, secular determinant equation for cthylenc

molcculce is expressed as :

(1) Yoo (3) \x ]|=0 (4) 20
1 X

X

X - ) | xl

l %
| X 1

X

o A . .
where x = ——; @, B3 arc columbic and resonance integral respectively.

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) P.T.O.
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ations 18 correct !

(3) [I:, l:z] =0 (4) [i,, i).] = itl,

26. Which one of the following rel

() [/‘4"- 1}] 0 @ | 1,,‘,] = ihl.y
ki cquation, the root mean square distance Bt arinn

27.  According to Einstcin-Smoluchows

by diffusing molccule is given by : |
' 2) <x?>2=02D1)

(1) <32 >2=2D1 |
L 2 2= (2pnV?

(3) <x2>2=(2Dr) 4) <x”>*=(

where D is the diffusion cocfficient.

1/3

28. Polydisperity index (PI) of a polymer molecule is given by :

M‘j
(D Pl:MW—Mn (2) PIZ_AZ‘—
n

(3) P[:M)1)+M,[ (4) I)I:M'NMH
29. For an iscntropic change of statc :

(1) de =0 (2) dH=0 (3) dS=0 (4) dS=1

30. Equivalent conductance for Alkali metal cations vary in the order :

(1) Li* > Na" > K™ > Rb"
(2) Rb* > Na* = K™ > Lit
(3) Rb* > K*> Nat > Li*
4) Rb™ > Lit> Na* > K

31. The given compound is isolobal with [Rhs (CO)¢]

1 2B ) CBgH
10

(3) [Fey(CO)y,C12™
i @) ByH,,

PHD/URS-EE-2022/(Chemistry)(SET-)/(p)
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32. The first ionization potential of Na is 5.1 ¢V. The value of clectron gain cnthalpy of
Na™ will be :

(1) =2.55¢V (2) =5.1cV (3) —11.4¢cV 4) +2.50cV
33. Egyptian blue CaCuSi Oy is an cxample of :
(1) Cyclic silicate  (2) Sheet silicate  (3) Pyrosilicate (4) Chain silicate

34. Which one of the oxide is ncutral ?
(1) Co (2) Sn0O, (3) ZnO 4) SiO,

35. In compound N3P3Fg, the geometry around nitrogen and phosphorus, respectively are :
(1) Pyramidal and tetrahedral
(2) Planar and tetrahedral
(3) Pyramidal and planar

(4) Planar and trigonalbipyramidal

36. In photosynthetic systems the redox metalloproteins involved in electron transfer are
cytochrome b (Cyt b), Cytochrome bf complex (Cyt bf) and plastocyanin (PC). The
pathway of electron flow is :

(1) PC = Cytb — Cyt bf (2) Cytbf - Cytb - PC
(3) Cytb — Cytbf — PC (4) PC — Cytbf - Cytb

37. Molybdoenzyme can both oxidize as well as reduce the substrate, because :
(1) Mo (VI]) is more stable than Mo (1V)

(2) Mo (IV) can transfer oxygen atom to the substrate and Mo(V]) can abstract oxygen
atom from substrate

(3) Conversion of Mo(VI) to Mo(I1V) is not favoured

(4) Mo(VI) can transfcr oxygen atom to the substrate and Mo(I'V) can abstract oxygen
atom from the substrate

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) P.T.O.



o Vitamin B2 1S ¢
38. Thc ligand system present 1n Vitamin B2
(3) Phthalocyaninc (4) Crown cther

(1) Porphyrin (2) Corrin

' heir :
39. Mereury and its compounds are toxic duc to't

(1) high affinity for thiols (2) interference with oxygen transport
igh affini .

(3) Binding to histidincs (4) Inhibition of vitamin B,

40. Match the items in Column-A with the appropriate items in Column-B :

Column-A Column-B
A Mectallothioncins (i) Cis[Pd(NH;),Cl,]
Plastocyanin (if)  Cystein rich protein
C Ferritin (iii)  Electron transfer
D Chemotherapy (iv)  Iron transport

(v)  Iron storage

(vi)  Carboplatin

The correct answer is :
(1) A-(iii), B-(ii), C-(v), D-(iv) (2) A-(ii), B-(iii), C-(iv), D-(i)
(3) A-(ii), B~(iii), C-(v), D-(vi) (4) A-(iii), B-(v), C-(vi), D-(ii)
1. You have three dyes. One is green, one is blue and one is yellow. Which absorbs the
shortest wavelength of visible light, and which absorbs the longest ?
(1) longest = yellow, shortest = blue
(2) longest = blue; shortest = green
(3) longest = yellow: shortest = greep
(4) longest = green; shortest = yellow

42. Which C=0 function has the lowest stretchin

(1) acyl chloride ) aldeyde

(3) amide 4) ester
PHD/URS-EE-2022/(Chemistry)(SET-v)/(p)
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43. The two sharp signals that constitute the resonance marked A have chemical shifts of
7.82 and 7.95 at 100 MHz. What is the coupling constant, J, for this doublet ?

(1) 0.13 MHz (2) 11.7Hz (3) 11.7 MHz (4) 13 Hz
44. Which of the following statements regarding mass spcectrometry is wrong ?

(I) In a normal mass spcctrometer, clectron impact causes a molecule to lose an
clectron and become a molecular radical cation which decomposes into fragment

cations and radicals.
(2) Only cations can be detected by a normal mass spectrometer.

(3) A compound whose molecules contain just onc brominc atom shows two
molecular ion peaks of similar intensity, one at +1 and one at 1 of the average m/z

value.
(4) Molecular ion peaks always have even-numbered values of m/z.

45. A CH,,0, compound has strong infrared absorption at 3300 to 3400 cm . The 'H NMR
spectrum has three singlets at § 0.9, § 3.45, and § 3.2 ppm; relative areas 3 : 2 : 1.
Addition of D,O to the sample eliminates the lower field signal. The C NMR

spectrum show three signals all at higher field than 8 100 ppm.
Which of the following compounds best fits this data ?
(1) 1, 5-pentanediol (2) 1, 3-dimethoxypropane
(3) 2, 2-dimethyl-1, 3-propanediol (4) 2, 4-pentancdiol

46. Sclcct the incorrect statement from the following options.
(I) Self-assembly is a top-down manufacturing technique
(2) In self-assembly, weak interactions play very important role

(3) Self assembling molecules adopt an organized structure which is
thermodynamically more stable than the single, unassembled components.

(4) Compared to the isolated components, the self-assembled structure has a higher
order

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) PiT. O.
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47.

48.

49.

50.

51.

52.

D

o houschold cleaners 1o ICMOVC stains and ig 4, )
. q: ni .
This 'green’ chemica
. 5 T :
favourite dressing on salads 2 Citric acid
: acetic acid
(1) Vineger (acetic a ) (4) Water

(3) Hydrochloric acid (HCI)

i 2
statcments 18 true !

Which of the following e similar molecular weights

(1) Drugs and drug targets gencrally hav
drug targets

(2) Drugs arc gencrally smaller than

(3) Drugs are generally larger than drug targets |
e regarding the relative size of dru

. : 2
What type of guest would a crown ether be able to bind 7
(2) Netural species

(4) Zwittcrions

gs and their targets

(4) There is no general rul

(1) Cations

(3) Anions
Bio-polymers exemplify a Green Chemistry Principle (of utmost importance for the

environment) that can be best expressed as :
(2) Prevent waster

(1) Catalysis
(4) Design for degradation

(3) Benign solvents & auxiliaries
Molecular orbital theory :

(1) Underestimates the importance of covalent structure

(2) Overestimates the importance of ionic structures

(3) Puts equal importance to both jonic and covalent structures

(4) None of the above

Which of the following wave function is normalized ?

1
(1) q’=‘*(¢1+¢) 1
\/5 . (2) W:~(¢ +¢ )
Bote
\/5 1 2 ¢3 (4) \lj:.;_(¢1+¢2)

PHD/URS-EE-2022/( Chemistry)(sET_Y) /(D)
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53. Milk is a/an :

(1) Suspension (2) Pure solution  (3) Gel (4) Emulsion
54. Rotational partition function is related to cnergy by rclation :
) J
(1) E,, =RT2[§J (2) E,y = er[g,,—,lnq,,,,}
3 = 2
(3) Emt = ﬁll’l 9ror (4) Em/ = RT -]n‘qmt

55. Stirling approximation applicable to large number of atoms is :
(I) InN!=N-NInN (2) InN!=NInN
(3) InN!'=NInN-N 4) InN!'=NInN+N
56. Entropy is rclated to probability by relation :
(1) S=RInW (2) S=kW (3) S=InW 4) S =kinW

57. Compunds given below may be named as :

O Q‘\OH

(1) (3R)-bicyclo [4.2.0] octan-3-ol (2) (3S)-bicyclo [2.4.0] octan-3-o0l
(3) (3R)-bicyclo [4.2.0] octan-6-0l (4) (3S)-bicyclo [2.4.0] octan-6-0l

58. Compound given below may be named as :

H OH
H\W
OH H
(1) (2S,3S,4S)-2,3,4,5-tetrahydroxypentanal
(2) (2R,3S,4R)-2,3,4,5-tetrahydroxypentanal
(3) (2R,3R,4R)-2,3 4 5-tetrahydroxypentanal

(4) (2S,3R,4R)-2,3,4,5-tetrahydroxypentanal

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) P.T.O
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59.

60.

61.

62.

63.

Jucopyranosc are :
(2) Epimer
e (4) Meso compounds

(3) Diastcromers

o-D-Glucopyranosc and p-D G

s ~ > ")

Which of the confomations of n-butane is least stable
2) Anti

(1) Gauche (

(3) Eclipsed (4) Fully eclipsed

CH,CHO and C,H,CH,CHO can be destinguished chemically by :

(1) Tollen's reagent test (2) Fehling solution test

(3) Benedict test (4) lodoform test

In the carbylamine reactino, R-X is converted to R-Y via the intermediate Z. R-X, R.y

and Z, respectively are :

(1) R-NH,, R-NC, carbene (2) R-NH,, R-NC, nitrene

(3) R-NC, R-NH,, carBene (4) R-OH, R-NC, nitrene

Which of the following statements best describes a disconnection in retrosynthesis ?

(I) A disconnection involves a theoretical disconnection of a bond in a target structure
in order to identify simpler structures that could be linked through the formation of
that bond

(2) A disconnection involves identifying stages where a bond is split in the
corresponding synthesis

(3) A disconnection identifies retrosynthetic stages which would not be feasible in the
corresponding synthesis

(4) A disconnection describes: the Teaction conditions required to split a target structuf®
into simpler molecules =

PHD/URS-EE-2022/( Chemistry)(SET—Y)/(D)
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64. What is mcant by a rcaction going in 94% cnantiomctric cxcess 7
(1) The product contains 94% of onc enantiomer and 6% of thc other enantiomer
(2) The product contains 94% of onc cnantiomer and 6% of other products
(3) The product contains an enantiomer which is 94% pure
(4) The product contains 97% of one cnantiomer and 3% of the other enantiomer

65. If a prochiral ketone was converted cnantiosclectively to a chiral alcohol with a

Grignard reagent under asymmetric conditions, which of the following statements

would be false ?
(1) The prochiral kctonc has diffcrent groups linked to the carbonyl group
(2) A chiral product would be obtained regardless of which Grignard reagent 1s used

(3) The reaction centre is an sp2 hybridised carbon

(4) "Nucleophilic attack by the Grignard reagent will be selective for one enantiotopic
face over the other.”

66. Which of the adducts (1)-(4) is the main kinetic product of the following Diels-Alder

reaction ?
Ph
= OOMe A
+ rc —

i |

QPh s

A OzMe

O,Me

gPh

QPh

QPh

A COMe '
3) O Cale ),
'COQMQ

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) P: T 0.
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69. Which of the following factors has the least influcnce on the sccondary and tertiary
structurces of proteins ?

(1) the achiral nature of glycine units.
(2) steric hindrance of bulky side-chai ns on the peptide backbone.
(3) hydrogen bonding of C=0 to N-H groups located near each other in space.
(4) conformational restriction imposed by proline units.
70.  Which of the following statements is false ?
(1) Natural fatty acids contain even numbers of carbon atoms.
(2) Diterpenes contain 10 carbons.
(3) Eicosanoids have structures derived from arachidonic acid.
(4) Arachidonic acid is a C,q unsaturated carboxylic acid.

71.  The cocfficient of thermal expansion, o is defined by :

1(dV aVv
= —| — 2 =
® o=5{3), @ o=(3),

e 1o
) (X—V(ﬁjp X a_T(aPJT

72.  Magnetogyric ratio, ris expressed by :

() i e @) r=ELm_ 3) r=p,xL (@) r=p, +L

m

where 1, and L represent magnetic moment and orbital angular momentum
respectively.

73. The NMR signal for a compound is found to be 240 Hz downfield from TMS peak
using spectrometer at 60 MHz. The chemical shift relative to TMS will be :

(1) 6 ppm (2) 8 ppm (3) 4 ppm (4) 0.4 ppm

PHD/URS-EE-Z()ZZ/(Chemistry)(SET-Y)/(D) P.T. O.
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75. The fundamental vibrational frequency of CO molecule .

constant of CO molecule will be :
2104
1) 4n2c?u(2170) x10* 2) 4n*Cu*(2170)°10

2.~2
3) 4m*Cu*(2170) 4) 4n*C*u(2170)

All notations have their usual meanings.

76. According to Debye-Huckel theory of strong clectrolystes, increase in conductivity on
dilution 1s because of :

(1) Incresae in number of ions
(2) Increasc in mobility of ions
(3) Increase in viscosity of the solution

(4) Increase in volume of the solution

77.

78.  The number of micro stateg for distributi

comprised of three quanta of cnergy are
(1) 10 ) 3
PHD/URS-EE-2022/( Chemistry)(SET-Y)/(]))
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79. Inionic polymerization, living polymer is formed when :

80.

81.

82.

83.

84.

85.

(1) Propagation reactions don't occur
(2) Initiation rcactions occur faster than termination rcactions
(3) Amino acids are used as monomers

(4) Termination reactions don't occur

17

The region of an infrared spectrum where many absorptions take place is known as :

(1) Thumbprint region (2) Fingerprint rcgion
(3) Handprint region (4) Footprint rcgion

Generally the coordination number and the nature of electronic absorption band [(f — f)

transition] of lanthanide (II1) ion in their complexes are :
(1) greater than 6 & sharp (2) 6 and broad
(3) less than 6 & sharp (4) greater than 6

The enrichment of Uranium is carried out in the form of :

(1) vo3* 2) vos;* (3) UF; (4) [U(acac);]**

The coordination number of Gd in GdClL.6H,0 is :
(1) 3 (2) 6 3) 8 4) 9

Among the following, strongest oxidizing agent 1s :
(1) [WO,T 2) [MoO,12  (3) [Cr(0)F” (@) [ReO4]”

The mechanism of reaction between [Fe(CN)6]4" and [Fe(bpy)3]3+ (bpy
bipyridine) :

(1) Outer sphere electron transfer

(2) Inncr sphere clectron transfer

(3) Self exchange reaction

(4) Ligand exchange followed by electron transfer

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D)

=2,2
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31 will given :

131 (4) 56 Ce'

|
rc, s6 Ba

86. On two sequential clectron captd

(3) s6Ce

130
(1) 54X(3]31 (2) 54X(3
L of 0.1 M HCI and 40 mL of 02 M H,S0, i -

87. The pH obtaincd by mixing 10 m
(2) 0.68

(3) 4.0 4) 3.7

(1) 0.47
— |Cl11ShFg ] the role of chlorine is to :

In the reaction : Cly + CIF + ShFs

88.
(1) Stabilize CI*
(2) Function as Lewis base
(3) Function as Lewis acid
(4) Form the cation

89. H3BOj; is:

(1) Monobasic acid and weak lewis acid
(2) Monobasic and weak Bronsted acid
(3) Monobasic and strong lewis acid

(4) Tribasic and weak Bronsted acid
90. Which of the following metal ions have hi ghest mobility in biological media ?
(1) Zn (ID), Ni (1) (2) Fe(Il), Cu(ll)

(3) Na(l), K1) (4) Mg(Il), Ca(1I)
91. g:fgg; éuc:lded during polarographic measurement carried out using dropping merctty
(1) Reduced streaming motion of mercury drop
(2) Decreases viscosity of the solution
(3) Eliminates migrating current
(4) Prevents oxidation of mercury
PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D)
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g2. Gcl pcrmeation chromatography can be uscd to separate which of the following ?
(a) Lanthanides (b) Alkalinc carths

(c) Fatty acids (d) Low molccular weight peptides

Correct answer is -

(1) (a) & (b) (2) (b) & (c) (3) (¢) & (d) (4) (a) & (d)

93. In the EPR spectrum of a methyl radical the number of lines and their relative
intensities, respectively are :

(1) 1Tand 1 (2) 3and1:2:1
3)4and1:2:2:1 4 4and1:3:3:1

94. Mossbauer spectrum of complex [Fe(1, 10 phenanthroline) , (NCS),] shows two lines
at 300K four lines at 186 K and again two lines at 77 K. This can be attributed to :

(a) Change in coordination mode of NCS
(b) Change in spin state of Iron

(c) cis-trans isomerism

(d) Change in metal ligand bond distance

Correct statcments are :

(1) (a) & (b) (2) (b) & (¢) (3) (a) & (c) (4) (b) & (d)
95. The correct statement for the molecule Cs/y is :
(1) Itis a covalent molecule (2) It contains Cs™ and I3 ions
(3) It contains Cs*3 and 1™ ions (4) It contains Cs™, I and lattice I, molecule

96. In compounds of type ECl3, wherc E =B, P, As and Bi the angles Cl - E — Cl :
(1) B>P=As=Bi (2) B>P>As>Bi

(3) B<P=As=Bi (4) B<P<As<Bi
97. Active catalytic species for hydroformylation is :

(1) RuCl,(PPhy); (2) HCo(CO);

(3) RhCI(PPIy)4 (4) K,PiClg

PHD/URS-EE-2022/(Chemistry)(SET-Y)/(D) P.T.O.
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98.

99.

100.

-+a] in ferrocenc is :
The correct order of encrgy level of d-orbital

(1) d 52, dy<d2< dyg dy:
(2) d;z < d_‘.: dy: <£].“3_)]2 < d,w

3) d‘_z_)_z , dyy < d,.. d‘\,z < (122

() d_v: ’ dx: < ‘1"_2_),2 ’ d.xy< d22

The major product obtained in the reaction of iodobenzene with styrene in presence of
palladium acetate and potassium carbonate 1S :

(1) 1,2-diphenylethene (2) 1,2-diphenylethyne

(3) 1, 2-diphenylethane (4) 4-phenylstyrene

The cluster having arachano type structure is :
(1) [Os5(CO)] (2) [0s3(CO)y,]

(3) Ury(CO)51 (4) [Rhs(CO) 6]
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