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1. The strength of pr-dn bonding in A-O (A — i, P. S, C) lollows the order ;
(1) $i-0>P-0>8~-0>Cl-0
(2) P-0>8i-0>8S-0>Cl-0
3) $-0>Cl-0>P-0>8i-0
(4) Cl-0>8S-0>P-0>8i-0

2. The order of acidity in boron trihalides is -
(1) BF; > BCly > BBr, (2) BBr, >BCly > Bl
(3) BF; > BBry > BCl (4) BBry >BI;y > BCly

3. The stable oxidation state ol Au is :
(1) 1 (2) (3) V (4) -1

4. Xenon forms several fluorides and oxofluorides which exhibit acidic behavior. The
correel sequence of descending Lewis acidity among the given species is represented

by :

(1) XeFy > XeOLy> XeFy > XeOsh,
(2) XeOF;> XeO,I5> XeF, > Xel,
(3) XeFy > XeO,F, > XeOF, > XeF,
(4) Xely> XeF; > XeOF; > XeO,F;

5. 'The spin only (p, ) magnetic moment of |CrClJ* :
(1) 3.87 BM (2) 2.84 BM (3) 6.87 BM (4) 5.20 BM

6. The total number of ison s of Co(e
(1) 4 2)3

7. The tripositive lanthanide
spectrum : .
l:]} CI:'3+
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2 B ;
- der of basicij
i . o~ (iv) I~ the or y
8. Among the following anions (i) CHy (ii) NI, (111)
15
e = s :? .
(1) i > ii > i > iv )RS
(3) iii > ii > i > iv (4) 1l 1= 0= 0V
9. The order of polarity of NH, NF;y and Bl 1s :
(1) NH; < NF; < BFy (2) BE< NIy < NH;
(3) BI3 <NH; < NI, (4) NI3 < BI3<NHj
10. Silicates with continuous 3D framework are :
{l) Neso-Silicates (2) Soro-Silicates
(3) Phyllo-Silicates (4) Tecto-Silicates
11.  ldentily the strongest Bronsted acid :
(1) H,50, (2) CH;COOH (3) HNO, (4) H;PO,
12, Which of the following does et give (lame colourations ?
(1) Ca* (2) Na' 3) o’ (4) cd®
13.  The structure of Xel; and XeO,F, respectively are :
(1) bent. tetrahedral (2) lincar, square planar
(3) linear, sce-saw (4) bent, sce-saw
14. Among the following cleetronic configurations, the one corresponding to the clement
with the highest ionization energy is :
(1) [Ne] 3s23p! @) [Ar] 3d"452 4,2
(3) [Ne] 3s%3p? o3
15. The reaction in . :
called : ¢ €d 10 the solute species are
(1) Solvation rez
{3] Metathe ical
PG-EE-2022/(Chem stry.
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16. Oxymyoglobin MWO), and oxyhemoglobin HbO),, respectively are :
(1) paramagnetic and paramagnetic
(2) diamagnetic and diamagnetic
(3) paramagnetic and diamagnetic
(4) diamagnetic and paramagnetic

17. The ring size and the number of linked tetrahedral present in [SigOyz]'* " are,

respectively :

(1) 6and 6 (2) 12 and 6 (3) 12 and 12 (4) 6 and 12
18. The IUPAC nomenclature of Na[PCl] is :

(I) Sodium hexachlorophosphine (V)

(2) Sodium hexachlorophosphate (V)

(3) Sodium hexachlorophosphine

(4) Sodium hexachlorophosphite (V)
19. Coordination number and geometry of [Ce(NOy) > is

(1) 6, Octahedral (2) 12, Octahedral

(3) 8, Dodecahedral (4) 12, Icosahedral

energy 7
. 3 0

20. Which of the fﬂllow has highes

@) Ror

(1) KF
21. Among the folloy __ stretching frequency
s :

(1) [Mn(CO)]* COnP

PG-EE-2022/(Chemistry)-(¢ O PETEN



22.

23.

24,

25.

Glauber's salt is :

(1) MgS0,.7H,0 (2) NayS0,.100,0

(3) CuS04.5H,0 (4) FeSO,.7H,0

The colour of Cus is :

(1) Black (2) Yellow (3) Blue (4) White
A 3p atomic orbital has :

(1) one radial node and one angular node

(2) two angular nodes

(3) one angular node

(4) one radial node

The geometry around the central atom in the CIE is :

(1) square planar (2) square pyramidal

(3) octahedral (4) trigonal bipyramidal
Which of the following ions is not expected to be coloured ?

(1) mn* (). 52 R) T (4) Cu”
The S and L values for '°N atom respectively, are :

(1) 1/2 and 1 (2) 1/2 and 0 (3) 1 and O (4) 3/2 and 0

Chelate effect is ;

L 4EIA WHBL lew

- 1= -.I'.- o -

'y .
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29. The red colour of axyhacmoglobin 1s mainly due to the :

(1) d-d transition

(2) Mctal to ligand charge transfer transition

(3) Intraligand =—=* transition

(4) Ligand to metal charge transfor transition
30. Which of the following does not obey 18 ¢ rule ?

(1) [Cr(CO)] (2) [Fe(CO)s] (3) [VICOXI (4) [Mny(CO)gl
31. Which of the following arc arranged in order of increasing radius ?

(1) K" (aq) < Na" (aq) < Li" (aq)

(2) K"(ag) < Li* (ag) < Na"(aq)

(3) Li" (aq) < K* (ag) < Na" (aq)

(4) Na” (ag) < Ii" (aq) < K™ (aq)
32. The number of antibonding electrons in NO and CO according to MO theory arc
respectively :
(1) 1,0 (2) 2,2 (3) 3.2 4) 2,3
33. Ozone present in upper atmosphere protects people on earth :
(1) due to its diamagnelic nature

(2) due to its blue colour

(3) due to absorption 0!

(4) by destroying chlo
34. The temperature at at of /e molecules .

at 300K is :
(1) 150K

PG-EE-2022/(Chemistry)-(S - Lm0
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’ : 1 Pressurce will b-C
35. ‘The mean free path of oxygen molecules a1 0°C and one almmphbﬂ P

equal to (molecular diameter ol oxygen molecule is 2.0 x 10°* cm) :
(1) 2.1 x 107 ¢m (2) 4.2 x107°
(3) 29x 107° cm (4) 1.0x 10 em

36. What will be the Vander Waal's constant b for carbon dioxide in lit mol ' (given that
T- =304 K and F- =73 atm) ?
(1) 0.043 (2) 2.732 (3) 0.341 (4) 4.164
37. What happens to the viscosity of liquid with the increase in temperature ?
(1) It increascs (2) It decrcases
(3) It may increase or decrease (4) No change
38. Which of the following statements is nof true about smectic liquid crystals ?
(1) They have limited mobility
(2) They do not flow as normal liquids

(3) The concept of viscosity is applicable to them

(4) They show X-ray diffraction patterns

—-."a

39. Rate constant of a reaction can be mssed by Arrhemus :quaunn as i k=Ade "7 |
this equation, Eﬂ,repmlm L S ; i

(1) The cnergy abov
(2) The energy belo
(3) The total en

(4) The fraction of s

PE-EE-HI!I{Ch:mimj ~(S]
4.4
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40.

41.

43.
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Which of the following statements is true in the Transition State Theory (TST) ?
(1) TST fails for some reactions at high temperature

(2) Activated complex is in quasi-equilibrium with the reactants

(3) TST is not applicable when the intermediates are very short-lived

(4) All of the above

Ostwald dilution law is applicable to :

(1) Strong electrolytes only (2) Weak clectrolytes only

(3) non electrolytes (4) Strong as well as weak electrolytes
Which of the following is met a type of acidic buffer solution ?

(3) H,CO, + NayCO, (4) I1,PO,+ NaH,PO,

When a large ion is replaced by a small ion, the conductivity of the solution :
(1) Decreases (2) Increases

(3) Remains unchanged (4) None of the above

All of the following are intensive properties except :

(1) Mass (2) Viscosity (3) Density (4) Temperature

In an isothermal process change in internal energy :

(1) Decrecases

(3) Remains constant

The ratio of the rise in t fiabatically to that

when compressed iso
(1) Less than 1
(3) Equalto 1
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47. Three Camot engines A, B and C have source temperatures 750 K, 700 K & 650 K
and sink temperatures 400 K, 350 K & 300 K respectively. Which engine is the lcay

efficient ?
(1) Engine A (2) Engine B
(3) Engine C (4) All have the same efficiencies

48. For the reaction: SBri(g) — S(g) + 2Br,(l); AH® = +115 kJ and AS® = +125 JJK &
25°C. AG” for the reaction at 25°C will be :

(1) +152.00kJ (2) —-56.75 kJ (3) +77.75kJ (4) +37.10 kJ
49. When pressure is applied to ice < water system, which of the following will happen ?

(1) More ice is formed

(2) Water will evaporate

(3) The system will not be in equilibrium

(4) More water is l't.}nncd

0. The partition coefficient of iodine between carbon tetrachloride and water is 90. The
volume of carbon tetrachloride required for 95% of the iodine to be extracted from
100 ml of agueous solution will be equal to :

(1) 21.1 ml (2) 60.5 ml (3) 95.0 ml (4) 90.0 ml

eg ':_'_..-__ E:HS ?

L4 47505
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52. The standard oxidation potential of Ni/ Ni** electrode is 0.3V, If this is combined
with a hydrogen electrode in acid solution, at what pl1 of the solution will the measured
e.m.f. be zero at 25°C ? (Assume [ Ni** ] = IM)
(1) 5.08 (2) 4.05 (3) 4.55 (4) 5.25
53. Which electrode is used for pH measurement

(1) Silver electrode (2) Glass clectrode

(3) Redox electrode (4) Calomel electrode

54. If the observed value of the dipole moment and the bﬁnd length of HCI are 1.02 D and
0.125 nm respectively, the percentage of ionic character in the molecule will be
equal to :

(1) 100 (2) 13 (3) 81 (4) 17
95. The zero point energy of a particle confined to one dimensional box of length L is :
2 2 I 2
(1) 0 :  {2) h'/Bml. (3) 8" /mL (4) h'/8m

56. The difference in energy levels of n = 2 & n = 1 of a particle in a one dimensional
box is 12 units of energy. what is the difference in energy levels of n=3 & n = 2 for

the above system in the same units ?

(1) 8 (2) 5 (3) 20 (4) 10

57. The rotational constant B for the HCI molecule is 10.6 em ™. The frequency for the
pure rotation transition J = 0 — J= 1 is equal to : '

(1) 10.6 cm™ skl 212l

(3) 42.4 cm™’

58. The fundamental vi e constant for the

molecule will be :

e

(1) 2250 Nm™'
(3) 0.0004 Nm™"

PG-EE-2022/(Chemistry)-(SET-Y R P:T,O.

g
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59.

60.

61.

For a particular vibrational mode to appear in Raman spectrum, what mUS.I change ?
(1) Frequency of radiation

(2) Molecule's polarizability

(3) Intensity of radiation

(4) None of the above

Absorption of radiation in the UV range attributable to # — n* clectronic transitions is
characteristic of which of the following types of compounds ?

(1) Aromatic hydrocarbons

(2) Unsaturated carbony! compounds
(3) Non-conjugated polyenes

(4) Conjugated polyenes

A Spin inversion of electrons takes place in which of the following ?
(1) Internal conversion (2) Fluorescence

(3) Phosphorescence (4) None ol the above

If 1.5 grams of a non-volatile solute (M, = 100) is added to 200 ml of pure CS, (p =
1.3 g/cc) whose vapor pressure is 400 mm of Hg at 27.0°C, what is the resulting vapor
pressure of the dilute solution ?

(1) 382.15 ‘mm Hg
(3) 401.75 m

Al 27°C the
Van't HofT fay

pound is 0.492 atm. The

- (4) 4
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64. Boiling point of chloroform is 61°C. After addition of 5.0 g of a non-volatile solute 10
20 g chloroform the solution boils at 64.63°C. If K,= 3.63 K kg mol~', what is the
molecular weight of the solute ?

(1) 320 (2) 100 (3) 250 (4) 400

65. In which of the following equilibrium either P or T can be changed independently ?
(1) Invariant (2) Univariant (3) Divariant (4) All of the above

66. Which is a metastable equilibrium in sulphur system 7
)sas =28 (25 0. GLiS o o
O} 82858 4 S =828,

67. Number of hyperconjugation structurcs in isopropy] radical s :

(1) 3 (2) 6 (3) 9 (4) 12
68. The given compounds are :
5 ¥
and
e %
(1) Diastereomers : (2) Enantiomers
(3) Identical (4) Regioisomers

69. The statement that is truc about the reaction given below is :

OH  socy
4 ———»  2.chlorooctane

(1) (A) and (B) both are
(2) (A) and (B) both are
(3) (A) is R-isomer and (
(4) (A)is s-ismnera:;q g

EE-2022/(Chemistry)-(SET-¥ P.T.O.
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70. Which intermediate 15 involved in the following reaction 7
Me
N3 Me
s - <
+
(Y o ey
MG)_<HI d

(1) Free radical (2) Carbocation

(3) Carbanion (4) Carbene

71. Identify the compound with highest ring strain 7
(1) Cyclohexane (2) Cyclopropane

(3) Cyclobutane (4) Cyclopentane
72. Which alkene on ozonolysis gives CH,CH,CHO and CH;COCH 7

(1) CHCH,CH = C(CH5),
(2) CH,CH,CH = CHCH,CH,
(3) CH,CH,CH = CHCH,

(4) (CH,),C =CHCH,

73. Arrange the following compounds in increasing order of polarity :

1)1
(3) I

PG-EE-2022 |
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74.

75.

77.

Majority of the alkynes are mof prepared from/ by ¢

(1) Condensation (2) Acctylene

(3) Dehydrohalogenation (4) Hydrogenation

13

In 3'_._.2 reaction of cis-3-methylcyclopentyl bromide with aqueous alkali, the product

formed is :
(1) a cis-alcohol

(2) a trans-alcohol

(3) an equimolccular mixture of cis and rrans-alcohols

(4) there is no reaction

Product A in this reaction is :

HaC Conc. H,S0,
Ph "
HO OH
HaC CHs CH,4
- c Ph
W0 g5 b @) MOt
HC O WG 0
(3) pn @ ph—
P?_‘(CH:‘ HC  Ph
The product obtained in the following reaction is : X
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78. Which reagent can distinguish ethanol and pheno
(1) Soci,
(2) CH,COCI

3) (CH,C0),0

(4) CH,COOH

79. CH,CHO+HCN — 1%,

The product is a :

(1) Mixture of 1 : 1 enantiomers of acid
(2) Mixture of 1 : 1 diastereomers of acid
(3) Mixture of 1 : 2 enantiomers of acid

(4) Mixture of 1 : 1 enantiomers of aldchyde

80. The structure of the product X is :

O . i

'J bEay . N 1_"-!"



g1. Xand Y respectively are :
NHz; OH

X - oy ArNg X o5 (N
ot pH=8-10
(1) 4 NH; ¢ NH, OH
ol B e
NS Near
NH; O NH; OH
ol P @il s
. Negry
NH, OH NH, OH
N
o *oh.
NH; OH NH; OH

@) H*‘"HN Al Hm

82. A nitrogen containing aromatic compc
give an unstable compound B.
€ with molecular formula

(1) @m
3) gm'

fc AU _" h)" HHQI (4]
pured compound

i = -T- n-

bt
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83, Woll-Kishner reduction is the reduction of ;
(1) Carbonyl compounds into hydrocarbons
(2) Carbonyl compounds into alcohols
(3) Nitrobenzene into aniline
(4) Carbohydrates into alcohols

84. The product A formed in the following reaction is :

MIICH‘I. HCHO, (CHa)aNH;* CI - A+HDO

() m\g/‘u«mwcr

e e
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85. The major products A and B respectively for the following reaction are :
E i) NaBH, @/‘wc“u ) LIAIH,, dry ether
- - =
i) HyO* i) Hy0”
el O/x,cu,m 5 O/\,:H;nu
(1)
H,OH % L
{2} A= W B= ©/\/
CH;0H . R
(3) A= @/\J A @/\/
. CH,OH g CHOH

86. o—D—(+)-glucose and B-D-(+)-glucose are :
(2) Enantiomers

HzOH
HzOH

(1) Anomers
(3) Geometrical isomers (4) Epimers
87. Which of the following statement is correct ?
(1) The Ruff procedure lengthens an aldose chain and gives a single product.
(2) The Ruff procedure shortens an aldose chain and gives two epimers.
(3) The Kiliani-Fisher procedure lengthens an aldose chain and gives two epimers.
(4) The Kiliani-Fisher procedure *. chain and gives a single product.
m bromide

88. Which of the following re:
followed by acid workup, will

(1) Diethyl ether
(3) Ethanal

PG-EE-2022/Chemistry)(SET-YI(A)
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90.

91.

92,

93.

PG-EE-2022/(Chemi

The order of aromaticity of furan, thiophene and pyrrole is :
(1) Thiophene > furan > pyrrole
(2) Furan > pyrrole > thiophene
(3) Thiophene > pyrrole > furan |

(4) Pyrrole > thiophene > furan

Thiophene reacts with HCHO in the presence of aq. HCI to give :

(M @-cun 2) @—cu,m 3) C}—m, (4) @cl
Sulphaguanidine, a sulpha drug is used for the treatment of

(1) Eye diseases (2) Bacillary dysentery

(3) Pneumonia (4) Skin infections

Which of the following is a product formed in Claiscn Condensation ?

(1) B-ester (2) B-ketone

(3) B- keto ester (4) y-diketone

Bakelite is a condensation polymer of phenol and formaldehyde. The initial step
between two compounds is an example of @ '

(1) Free radical*' naikl
(2) Aldol cone
(3) Aromaticnis

(4) Aromatic el
i 0 Hhi-1% ﬂ
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96.

a7.
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The isoelectric point of the amino acid is :
>
(pKb=9.6) H, N COOH (pKa = 2.34)

(1) 3.35 (2) 10.64 (3) 5.97 (4) 8.02

Which of the following absorbs at more wavelength ?

+

NH, NH;

OH
SRR R @ 3) @ ) @

Calculate the maximum wavelength of the f(ollowing compound according to

@/L_

(1) 278 nm (2) 273 nm (3) 283 nm (4) 290 nm

Woodward Fieser rules :

What is the relation between restoring force, [ lo the displacement, q in the Hooke's
law ?

(1) f= ~kq (2) /= kg (3) f= kg’ 4) f=—kq®

What is the order of decreasing vibrational frequency for C-Cl, C-Br, C-C, C-0 and
C-H?

(1) C-Cl, C-Br, C-C, C-H, C-0

(2) C-0,C-H, C-Br,C-Cl,C-C
(3) C-Br, C-Cl, C-0, C-C, Gl
(4) C-H,C-C,C-0,C-Ch
How many methyl peaks v
cis-1,4- dimethylcyclohexal
(1) 2 (2) 3

PG-EE-2022/(Chemistry)-(SET-Y)/(A) pitp 1, O,
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100. Compounds A and i3 exhibit two singlets, each in thei
chemical shifts are at & :

oY
JITE =
A
(1) 6.9 and 3.9 for A; 7.7 and 2.1 for B

(2) 7.7 and 2.1 for A; 6.9 and 3.9 for B

(3) 7.7 and 3.9 for A; 6.9 and 2.1 for B

(4) 6.9 and 2.1 for A; 7.7 and 3.9 for B

A

¢ 'H NMR spectra. The expected

il'l.'q'
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Identify the compound with highest ring strain ?
(1) Cyclohexane (2) Cyclopropanc

(3) Cyclobutane (4) Cyclopentane
Which alkene on ozonolysis gives CH,CH,CHO and CH,COCHy ?

(2) CH,CH,CH = CHCH,CH,
(3) CH,CIH,CH = CHCH,

(4) (CH,),C =CHCH,

Arrange the following compounds in increasing order of polarity :
X é X
R [ 1]
() I<II<II (2) HI<II<I

(3) lI<I<II @ NI<I<II

Majority of the alkynes are nof prepared from/ by :
(1) Condensation

(2) Acetylene

(3) Dehydrohalogenation

(4) Hydrogenation
P.T.O.



2 B

5. In S,’ reaction of cis-3-methylcyclopentyl bromide with aqueous alkali, the' product
formed is :

(1) acis-alcohol
(2) a trans-alcohol
(3) an equimolecular mixture of cis and frans-alcohols
(4) therc is no reaction
6. Product A in this reaction is :

H3C CH3 Conc. HzSO‘

Ph Ph — = =
HO OH
HsC  CH, CH,
= ) H-C Ph
D o e @ ;h><c{)(
HC O , HiC. ©
) Py “4)
Ph CHj; ' H\C Ph
7. The product obtained in the following rcaction is :
o i) RMgX
R
7

ii) H,0

R ' R' R R
0 R‘—ATCHzOH ) RHzC—;OH (3) RCH—~oOH  (4) R'CH,—}-OH
R“ Rl

8. Which reagent can distinguish cthanol and phenol ?
(1) soci, (2) cHyCocl

(3) (CH,C0),0 4) CH,COO0H

PG-EE-2022/(Chemistry)-(SET-Y)/(B) i V-1 e



9. CH,CHO+ HCN —»—112"
The productisa:
(1) Mixturc of 1 : 1 enantiomers of acid
(2) Mixture of 1 : 1 diastercomers of acid
(3) Mixture of 1 : 2 enantiomers of'acfd

(4) Mixturc of 1 : 1 cnantiomers of aldchyde

10. The structurc of the product Xis :

Oim A ___
H,C

P
e~ W o,
(1) 5 ) i O

g2 |03 DAk
o T 0 A Y

11, Which of the following is false regarding galvanic cclls ?
(1) It converts chemical energy into elcctrical encrgy
(2) The electrolytes taken in the two beakers arc different
(3) The reactions taking place are non-sponléncous

(4) To set up this cell, a salt bridge is used
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12.

13.

14,

1S, -

16.

17.

The standard oxidation potential of Nif Ni** clectrode is 0.3V. If this is combincd

with a hydrogen clectrode in acid solution, at what pH of the solution will the measurcd
c.m.f. be zero at 25°C ? (Assume [ Nit* | = IM)

(1) 5.08 (2) 4.05 (3) 4.55 (4) 5.25
Which clectrode is used for pH mecasurcment ?
(1) Silver clectrode (2) Glass clectrode

(3) Redox clectrode (4) Calomecl clectrode

If the observed value of the dipole moment and the bond length of HC! are 1.02 D and

0.125 nm respectively, the percentage of ‘ionic character in the molecule will be
equal to :

(1) 100 (2) 13

3) 81 4) 17

The zcro point energy of a particle confined to one dimensional box of length L is :
(1) 0 (2) h'/8mL’
(3) 8h'/mL’ (4) h¥/8m

The difference in energy levels of n =2 & n = 1 of a particle in a one dimensional
box is 12 units of cnergy, what is the differcnce in encrgy levels of n =3 & n =2 for
the above system in the same units ?

(1) 8 2)'s

(3) 20 - 4) 10

The rotational constant B for the HC! molccule is 10.6 cm™ ., The frequency for the
pure rotation transition J=0 — J= 1 is cqual to : |

(l) 10.6 cm"I (2) 21.2 Cm-i

(3) 42.4 cm™ (4) No absorption
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18. The fundamental vibration frequency of N, is 2334 em™'. The force constant for the

molecule will be
(1) 2250 Nm™
(2) 2334 Nm™'
(3) 0.0004 Nm™"'

(4) 83.36 Nm™'

19. For a particular vibrational modc to appear in Raman spectrum, what must change ?
(1) Frequency of radiation
(2) Moleculce's polarizability
(3) Intensity of radiation

(4) None of the above

20. Absorption of radiation in the UV range attributable to n = n* electronic transitions is

characteristic of which of the following types of compounds ?
(1) A.romali.c' f))'drbcarbons

(2) Unsaturated carbonyl compounds

(3) Non-conjugated polycnes

(4) Conjugated polyenes
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21. Xand Y respectively are :
NH, OH

Y ArNL* X" AN, X . Y
pH=5-7 pH=8-10
NH, OH NH, OH
(1) N
w1 [l
NS NeAr
NH, OH £ T, NH, OH
soa oo
NS Nar
NH, OH “NH, OH
N N
3 A X N-Ar
NH, OH NH, OH

N N
® s

22. A nitrogen containing aromatic compound A reacts with Sn/HC/ followed by HNO, to

give an unstable compound B. B on treatment with phenol forms a coloured compound
C with molecular formula C,,H,,N,O . The structure of compound 4 is :

(1) @’ . @) '©’”°’
G) ©/m 4) @comz
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23. Wolf-Kishner reduction is the reduction of':
(1) Carbonyl compounds into hydrocarbons
(2) Carbonyl compounds into alcohols
(3) Nitrobenzene into aniline
(4) Carbohydrates into alcohols

24. The product A formed in the following rcaction is :

CeHs CHy  HCHO, (CHj)NH,* CIr » A+H0

¥

) C"HSY\NH(CH,,){ cr
, (o]

0

Oy, -CH3
€)

C_HzNH(CH;,)z’ cr

O.. _CH
4) ?

CH,NH(CH,),* Cr
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25. The major products A and B respectively for the following rcaction are :
i xCHO ...
A = 1) NaBH ©/\’ i) LIAIH,, dry ether )
ii) Hy0" S Hio" =T
Sea ar
(1)
xCHzOH - S _CH,0H
(2) A= ©/\¢

CH,OH s x_CH,0H
(3) A= g\/ ©/\/

x-CHzOH r CH;OH
(4) Aw @/\, @/\/

26. a-D-(+)-glucose and B-D-(+)-glucose are :

(1) Anomers (2) Enantiomers
(3) Geometrical isomers (4) Epimers

27. Which of the following statcment is correct ?
(1) The Ruff procedure lengthens an aldose chain and gives a single product.
(2) The Ruff procedure shortens an aldose chain and gives two epimers.
(3) The Kiliani-Fisher procedure lengthens an aldose chain and gives two epimers.
(4) The Kiliani-Fisher procedure shortens an aldosc chain and gives a single product.

28. Which of the following reagents, when treated with phenyl magnesium bromide
followed by acid workup, will yield 2-phenylethanol ?

(1) Diethyl cther (2) Ethanol
(3) Ethanal (4) Oxiranc
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29. The order of aromaticity of furan, thiophene and pyrrolc is :
(1) Thiophene > furan > pyrrole
(2) Furan > pyrrole > thiophene
(3) Thiophene > pyrrole > furan

(4) Pyrrole > thiophene > furan

30. Thiophene reacts with HCHO in the presence of aq. HCl to give :
S S S S
(1) .[‘/}-CHO ) E/)-CHZCI (3) D_CH’ | 4) E/)_C'

31. Identify thc strongest Bronsted acid :
(1) H,50,4 (2) CH;COOH
(3) HNO; (4) H3PO,
32. Which of the following does not give flame colourations ?
(1) Ca* (2) Na* 3) cu*t (4) cd**
33. The structure of XeF, and XeOZFé respectively are :
(1) bent, tetrahedral (2) linear, square planar
(3) - linear, see-saw - (4) bent, sce-saw
34. Among the following electronic configurations, the onc corresponding to the element

with the highest ionization energy is :

(1) [Ne] 3s23p! @) [AY] 34045242
(3) [Ne] 35232 (4) [Ne] 3s23p°
35. The reaction in which the molecules of the solvent get attached to the solute specics arce
called :
(1) Solvation reaction (2) Solvolytic reaction
(3) Metathetical reaction (4) Redox reaction

PG-EE-2022/(Chemistry)-(SET-Y)/(B) P.T.O.
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36. Oxymyoglobin Mb(O),and oxyhemoglobin Hb(0),, respectively arc
(1) paramagnctic and paramagnetic
(2) diamagnetic and diamagnctic
(3) paramagnetic and diamagnetic
(4) diamagnctic and paramagnetic
37. The ring sizc and the number of linked tetrahedral present in [SigO18)'* e
respectively :
(1) 6 and 6 (2) 12and 6 (3) 12 and 12 (4) 6and 12
38. The IUPAC nomenclature of Na[PCl;] is :
(1) Sodium hc.\'cachl-orophosphinc V)
(2) Sodium hexachlorophosphate (V)
(3) Sodium hexachlorophosphine
(4) Sodium hexachlorophosphitc (V)
39. Coordination number and geometry of k [Ce(NO3)g )%™ is
(1) 6, Octahedral (2) 12, Octaﬁcdrul
(3) 8, Dodccahcdrél , _. (4) 12, Icosahedral
40. Which of the following has highest lattice energy ?

() KF | (2) Nal (3) CsF (4) RbFF

41. Sulphaguanidine, a sulpha drug is uscd for the treatment of
(1) Eye discases . (2) Bacillary dysentery
(3) Pncumonia (4) Skin infections

PG-EE-2022/(Chemistry)-(SET-Y)/(B)
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42. Which of the following is a product formed in Claisen Condcnsation ?
(1) B-cster (2) P-kectone
(3) B- keto cster (4) y-diketone

43. Bakelite is a condensation polymer of phenol and formaldchyde. The initial step

between two compounds is an example of :
(1) Free radical reaction

(2) Aldol condensation

(3) Arﬁmalic nucleophilic substitution

(4) Aromatic electrophilic substitution

44. The isoelectric point of ,thé amino acid is :
N
(pPKb=9.6) H,N". COOH (pKa=2.34) |

(1) 3.35 (2) 10.64 3) 597 (4) 8.02

45, ‘Which of the following absorbs at more wavelchgth ?
. ’ +

) OH NHz NH; "
0 0 od o e
46. Calculate the maximum wavclcnglh'of the following compound according to

(1) 278 nm (2) 273 nm (3) 283 nm (4) 290 nm

Woodward Ficser rules : -

PG-EE-2022/(Chemistry)-(SET-Y)/(B) ' | P.T.O.
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47.

48.

49.

50.

51.

B

What is the relation between restoring force, [ to the displacement, ¢ in the Hooke's

law ?
(1) f= —kq 2) f=kq 3) f= k¢ (4) f=—kq*

What is the order of decreasing vibrational frequency for C-Cl, C-Br, C-C, C-0 and
C-H?

(1) C-Cl, C-Br, C-C,C-H,C-0

(2) C-0, C-H, C-Br, C-Cl, C-C

(3) C-Br, C-Cl, C-0, C-C, C-H

(4) C-H, C-C, C-0, C—él, C-Br

How many methyl pEaks \-vould you expect to observe in the 'H NMR spectrum of
cis-1,4- dimethylcyclohexane ? .

12 . @3 . 31 @4

Compounds A and B exhibit two singlets, cach in their '"H NMR spectra. The exchtLd
chemical shifts are at 8

(1) 6.9 and 3.9 for A; 7.7 and 2.1 for B
(2) 7.7 and 2.1 for A; 6.9 and 3.9 for B
(3) 7.7 and 3.9 for A; 6.9 and 2.1 for B ;
(4) 6.9 and 2.1 for A; 7.7 and 3.9 for B

A Spin inversion of electrons takes place in which of the following ?
(1) Internal conversion (2) Fluorescence

(3) Phosphorescence : (4) None of the above

PG-EE-2022/(Chemistry)-(SET-Y)/(B)



52.

53. At 27°C the OSmotic pressure of g ¢ .01 M solution of a compound is 0.492 atm. The
Van't Hoff factor will be equal o : :
()1 ) 2 (3) 3 4) 4
54. Boiling point of chloroform is 6]°C, After addition of 5.0 g of a non-volatile solute to
20 g chloroform the solution boils at 64.63°C, [f K,=3.63 K kg mol™', what is the
molecular weight of the solute ?
(1) 320 (2) 100 (3) 250 (4) 400
55. In which of the following equilibrium either P or T can be changed independently ?
(1) Invariant (2) Univariant (3) Divariant (4) All of the above
56. Which is a metastable equilibrium in sulphur system ?
(1) §, 28,25, 2 S, »S=as,
@) S, 2825, @) S, 2528,
57. Number of hyperconjugation structures in isopropyl radical s :
(1) 3 (2) 6 3)9 4) 12
38. The given compounds are : '
OH oH
Q).
(1) Diastereomers (2) Enantiomers
(3) Identical (4) Regioisomers
PG-EE-2022/(Chemistry)-(SET-Y)/(B) | P.T.O.
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If 1.5 grams of 4 non-volatile solute (M,, = 100) is added to 200 ml of pure C52(p =

1.3 g/CC) Whose vapor pressure is 400 mm of ”g at 27, 0°C, what is the rcsullmg vapor
pressure of the dilute solutjon ?

(1) 382.15 mm Hg (2) 396.60 mm I1g

(3) 401.75 mm Hg (4) 398.25mmHg
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59. The statement that is true about the reaction given below is

MoH  80Ch  _ gchiorooctane
Hy,C—(H,C)y” Cha Dioxane (®)
(A

(1) (A) and (B) both arc R-isomers
(2) (A) and (B) both arc S-isomers
(3) (A) is R-isomer and (B) is S-isomer
(4) (A)is S-isomer and (B) is R-isomer

60. Which intermediate is involved in the following reaction ?

Me

Ly

Me Me
(1) Free radical (2) Carbocation
(3) Carbanion (4) Carbene

61. Which of the following are arranged in order of increasing radius ?
(1) K*(ag) < Na* (aq) < Li* (aq)
(2) K*(aq) < Li* (aq) < Na"(aq)
(3) -Li* (aq) < K" (aq) < Na* (aq)
(4) Na* (aq) < Li* (aq) < K™ (aq)

62. The number of antibonding clectrons in NO and CO according to MO theory are
respectively :

(1 Lo (2) 2,2
(3) 3,2 “4) 2,3

PG-EE-2022/(Chemistry)-(SET-Y)/(B)




63.

64.

65.

66.

67.

68.

15
Ozone present in upper atmosphere protects people on carth :

(1) ductoits diamagnctic nature

(2) duc o its blue colour

(3) duc to absorption of radiation of wavelength at 255 nm
(4) by destroying chlorofluoro carbons

The temperature at which RMS velocity of SO, molecules is half that of He molccules
at 300K is :

(1) 150K (2) 600 K (3) 900 K (4) 1200 K

The mean frec path of oxygen molecules at 0°C and one atmospheric pressure will be
equal to (molecular diameter of oXygen molecule is 2.0 x 107 cm)

(1) 21 x107° cm (2) 42x107° ¢m
(3) 29x 107 ¢m 4 1.0x107% cm

What will be the Vander Waal's constant b for carbon dioxide in lit mo]™’ (given that
T =304 K and P~ =73 atm) ?

(1) 0.043 (2) 2.732 (3) 0.34] (4) 4.164
What happens to the viscosity of liquid with the increase in temperature ?
(1) It increases (2) It dccreases

(3) It may increase or decrease (4) No change

Which of the following statements is nof truc about smectic liquid crystals ?
(1) They have limited mobility

(2) They do not flow as normal liquids

(3) The concept of viscosity is applicable to them

(4) They show X-ray diffraction patterns

PG-EE-2022/(Chemistry)-(SET-Y)/(B) | SRSLIIT PIT. O
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69.

70.

71.

72,

73.

74,

. it ion as
Rate constant of a reaction can be expressed by Arrhenius cquation @
this equation, £, represents :

(1) The energy above which all the colliding molecules will react
(2) The energy below which the colliding molccules will not react
(3) The total energy of the reacting molecules at a temperature T

(4) The fraction of molecules with cnergy greater than the aclivation encrgy
Which of the following statements is truc in the Transition Statc Theory (TST) ?
(1) TST fails for some reactions at high temperature

(2) Activated complex is in quasi-equilibrium with the reactants

(3) TST is not applicable when the intcrmediates are very short-lived

(4) All of the above
Ostwald dilution law is applicable to :

(1) Strong electrolytes only (2) Weak clectrolytes only

(3) non electrolytes (4) Strong as wcll as weak électrolytcs

Which of the following is not a type of acidic buffer solution ?

(1) Na,HPO, + Na,PO, (2) CH,COOH + CH;COONa

(3) H,CO; + Na,CO, (4) HyPO,+ NaH,PO,

When a large ion is replaced by a small ion, the conductivity of the solution :
(1) Decreases (2) Increases

(3) Remains unchanged (4) Nonc of the above

All of the following arc intensive propertics cxcept ;
(1) Mass (2) Viscosity
(3) Density (4) Temperature

PG-EE-2022/(Chemistry)-(SET-Y)/(B)
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75.

76.

77.

78.

79.

80.
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In an isothermy| process change in internal energy

(1) Decreascs (2) Increases

(3) Remains constant (4) Becomes zero

The ratio of the rise in tlemperature of a gas when compressed adiabatically to that
when compressed isothermally to the same extent is

(1) Less than | (2) More than |

(3) Equalto 1 (4) Depends on the gas

Three Carnot engines A, B and C have source temperatures 750 K, 700 K & 650 K

and sink temperatures 400 K, 350 K & 300 K respectively. Which engine is the least
cfficient ?

(1) Engine A (2) Enginc B

(3) Engine C (4) All have the same efficicncies

For the reaction; SBr, (g) — S(g) + 2Bry(I); AH® = +115 kJ and AS® = +125 J/K at
25°C. AG® for the reaction at 25°C will be :

(1) +152.00kJ (2) -56.75kJ (3) +77.75kJ (4) +37.10kJ

When pressure is applicd to ice < water system, which of the following will happen ?
(1) More ice is formed

(2) Water will evaporate

(3) The sysl;m will not be in equilibrium

(4) More water is formed

The partition coefficicnt of iodine between carbon tetrachloride and water is 90. The

volume of carbon tetrachloride required for 95% of the iodine to be extracted from

100 ml of aqueous solution will be equal to :

(D 21.1 ml (2) 60.5ml (3) 95.0 ml (4) 90.0 ml

P.T.O.
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81.

82.

83.

84.

85.

86.

87.

]

, N vy stretching frequen;
Among the following, metal carbonyl specics having highest Veo cy

1S
(1) [Mn(CO),)* (2) [Cr(CO)]
(3) V(CO))" () [Fe(COMI*

Glauber's salt s :

(1) MgSO,.7H,0 . (2) NaySO4.10H,0
(3) CuS0O,4.5H,0 (4) FeSO4.7H,0
The colour of CusS is :

(1) Black | (2) Yecllow

(3) Blue (4) Whitc

A 3p atomic orbital has :

(1) one radial node and one angular node
(2) two angular nodes
(3) one angular node

(4) one radial node

The geometry around the central atom in the CIFf is

(1) square planar (2) square pyramidal
(3) octahedral (4) trigonal bipyramidal

Which of the following ions is not expected to be coloured ?
(]) Mn2+ (2) F(’3+
(3) Ti%* 4) cut

The S and L values for >N atom respectively, are :

(1) 1/2 and 1 (2) 1/2and 0
(3) 1and 0 : (4) 32and 0

PG-EE-2022/(Chemistry)-(SET-Y)/(B)




88.

89.

90.

91.

92.

3.

Chelate ¢ffecy 1S :

(1) Prcdominanlly due (o enthalpy change

(2) Prcdominamly due to entropy change
(3) Independent of ring size

(4) Duc to equal contribution of entropy and enthalpy change

The red colour of oxXyhaemoglobin is mainly duc to the :

(1) d-d transition

(2) Metal to ligand charge transfer transition

(3) Intraligand m—7t* transition

(4) Ligand to metal charge transfer transition

Which of the following does noi obey 18 ¢~ rule ? _
(1) [Cr(co)g] (2) [Fe(CO)s] (3) [V(CO),] € (4) [Mny(CO)yp]
The strength of pr-dn bonding in A~O (A=Si, P, S, C) follows the order :
(1) Si-0>P-0>S-0>Cl-0

(2) P-0>Si-0>S-0>Cl-0

(3) S-0>ClI-0>P-0>S8i-0

4) CI-0>S-0>P-0>8i-0

The order of acidity in boron trihalides is :
(1) BF; > BCl; > BBr, ~ (2) BBry >BCly > By
(3) BF; > BBry > BCls "~ (4) BBry >BFy > BCly

The stable oxidation state of Au is :
(O 1 (2) I 3V 4) -1

PG-EE-2022/(Chemistry)-(SET-Y)/(B) RtERIR GGl )
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94,

8s.

87.

100.

B

ich exhibit acidic bchavior, The

N y 1 S \Vh . [
Xcnon forms scveral fluorides and oxofluoride cies is represenyeg

~ . g M riVCI‘l Spc
correct sequence of descending Lewis acidity among the &
by :

(1) XeFg > XeOF,> XeF, > XeO, Fy
(2) XeOFy> XeO,F,> XeF, > X,
() XeFy > XeOyF, >XeOF, > XeF,
(4) XcFy > XeFg > XeOF, > XeO,F,

The spin only (n,) magnetic moment of [CrC16]3‘ i
(1) 3.87 BM (2) 2.84 BM (3) 6.87 BM (4) 5.20 BM

The total number of isomers of Co(en),Cl, (cn= cthylencdiamine) is :
(1 4 () 3 3) 6 “4) 5

The tripositive lanthanides ion which docs not show sharp peak in its absorption
spectrum :

(1) ce3* . ) pe3t (3) Gd3* 4) Pm3*

Among the following anions (i) CHj3 (ii) NH; (iii) OH™ (iv) F~, the order of basicity
is :

(1) i>ii > i > iv @) i >i> i > iv
@) i >ii>i>iv (@) iii >i>ii> iv

The order of polarity of NH;, NF; and BF; is':

(1) NH; < NF; < BR (2) BE3< NF; < NHj
(3) BF3 <NH3 < NF3 (4) NI'3 < BF3 <NH3
Silicates with continuous 3D framework are :

(1) Neso-Silicates (2) Soro-Silicates
(3) Phyllo-Silicates | (4) Tecto-Silicates

PG-EE-2022/(Chemistry)-(SET-Y)/(B)
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1. Ostwald dilution law is applicable to :

(1) Strong clectrolytes only (2) Weak clectrolytes only

(3) non clectrolytes (4) Strong as well as weak clectrolytes
2. Which of the following is not a type of acidic buffer solution ?

(1) Na,HPO, + NayPO, (2) CH,COOH + CH,COONa

(3) H,COy + Na,CO, (4) HyPO4+ NaH,PO,
3. When a large ion is replaced by a small ion, the conductivity of the solution :

(1) Decreases (2) Increases
(3) Remains unchanged (4) None of the above

4. All of the following are intensive properties except :
(1) Mass (2) Viscosity (3) Density (4) Temperature

5. In an isothermal process change in internal energy :
(1) Decreases (2) Increases

(3) Remains constant (4) Becomces zcro

6. The ratio of the rise in temperaturc of a gas when compressed adiabatically to that
when compressed isothermally to the same cxtent is :

(1) Less than 1 (2) More than 1
(3) Equalto 1 (4) Depends on the gas

7. Three Carnot engines A, B and C have source temperatures 750 K, 700 K & 650 K
and sink temperatures 400 K, 350 K & 300 K respectively. Which engine is the least

cfficient ?
(1) Engine A (2) Engine B

(3) Engine C (4) All have the same efficiencies
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2 C

8. For the reaction; SBry(g) = S(g) + 2Bry(l); AH° = +115 kJ and AS® = +125 JK at
25°C. AG® for the reaction at 25°C will be :

(1) +152.00k] (2) -56.75 kJ
(3) +77.75kJ (4) 137.10 kJ

9. When pressure is applied to ice «— water system, which of the following will happen ?
(1) More ice is formed
(2) Water will evaporate
(3) The system will not be in equilibrium
(4) More water is formed

10. The partition coefficient of iodine between carbon tetrachloride and water is 90. The
volume of carbon tetrachloride required for 95% of the iodine to be extracted from
100 ml of aqueous solution will be equal to :

(1) 21.1 ml (2) 60.5 ml
(3) 95.0 ml (4) 90.0 ml

11. Among the following, metal carbony! species having highest V¢ Stretching frequency

is :
(1) [Mn(CO)g]* (2) [Cr(CO))
(3) [V(CO)I (4) [Fe(CO)41*

12. Glauber's salt is :
(3) CllSO4.5[‘le (4) 17('504.71120

13. The colour of CuS is :
(1) Black (2) Yellow
(3) Blue (4) White

PG-EE-2022/(Chemistry)-(SET-Y)/(C)



14.

1S.

16.

17.

18.

19.

A 3p atomic orbital has

(1) onc radial node and one angular node
(2) two angular nodes

(3) onc angular node

(4) onc radial node

The geometry around the central atom in the Clry s
(1) square planar (2) square pyramidal

(3) octahedral (4) trigonal bipyramidal

Which of the following ions is not expected to be coloured ?

(1) Mn** (2) Fe™* (3) Ti* 4) Cu”

The S and L values for '*N atom respectively, are :

(1) 172and | (2) 172and 0 (3) land 0 (4) 3/2and 0
Chelate cffect is :

(1) Predominantly due to enthalpy change

(2) Predominantly duc to entropy change

(3) Independent of ring size

(4) Duc to equal contribution of entropy and enthalpy change

The red colour of oxyhacmoglobin is mainly duc to the ;
(1) d-d transition

() Metal to ligand charge transfer transition

(3) Intraligand m n* transition

(4) Lipand to metal charge transter transition

G- 1-2022/(Chemistry)-(SET-Y)/(C)
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20. Which of the following docs not obey 18 ¢~ rule ?

(D (EHCO @) raconl @) icoy] (@) (Mry(COMg]
21. The strength of pr-dn bonding in A~O (A - i, P, . C) follows the order :

(1) Si-0>P-0>5-0>¢|_0

() P-0>8i-0>5-0>¢j_0

() $-0>Cl-0>P-0>5i_¢

4) Cl-0>s-0>P-0>si_0

22. The order of acidity in boron trihalides is :
(1) BF3 > BCI3 > BBI’3 (2) BBr3 >BCI3 > BF3
(3) BF3 > BBI’3 > BCI3 (4) BBr3 >BF3 > BCI3

23. The stable oxidation state of Au is :
(D1 (2) 11 3) Vv 4) -1

24. Xenon forms several fluorides and oxofluorides which exhibit acidic behavior. The

correct sequence of descending Lewis acidity among the given species is represented
by :

(1) XeFg > XeOF,> XeF, > XeO,F,
(2) XeOFy> XeO,F,> XeEF, > XeF,
(3) XeFy > XeO,F, >XeOF, > XeF,
(4) XeF,>XeFy > XeOF, > XeO,F,

25. The spin only (p, ) magnetic moment of [CrCl, >~
(1) 3.87 BM (2) 2.84 BM (3) 6.87 BM (4) 5.20 BM

26. The total number of isomers of Co(en),Cl, (en = cthylenediamine) is :
(1) 4 (2) 3 (3) 6 4) 5
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27.

28.

29,

30.

31.

32.

33.

5

The tripositive lanthanides ion which does not show sharp peak in its absorption

spectrum :

(1) ce?* (2) pr¥ (3) G4 (4) pm?

Among the following anions (i) CHj3 (ii) NH; (iii) OH (iv) F~, the order of basicity

is

(1) i>ii>ii> v (2) 1i>1>iii > iv
3) ii>ii>i>iv 4) iii>i>ii>iv
The order of polarity of NH3, NF; and BE, is :

(1) NH3 < NF; < BF, (2) BF;< NF3 < NH3
(3) BFy <NH3 < NF4 (4) NF; < BI3<NH;

Silicates with continuous 3D framework are

(1) Neso-Silicates (2) Soro-Silicates

(3) Phyllo-Silicates (4) Tecto-Silicates
Sulphaguanidine, a sulpha drug is used for the treatment of :

(1) Eye diseases (2) Bacillary dysentery

(3) Pneumonia (4) Skin infections

Which of the following is a product formed in Claisen Condensation ?
(1) B-ester (2) B-ketone
(3) B- keto ester (4) y-diketone

Bakelite is a condensation polymer of phenol and formaldehyde. The initial step

between two compounds is an example of :
(1) Free radical reaction

(2) Aldol condensation

(3) Aromatic nucleophilic substitution

(4) Aromatic electrophilic substitution

PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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34. The isoelectric point of the amino acid is :
~ N
(PKb = 9.6) H,N COOH (pKa =2.34)

(1) 3.35 (2) 10.64 (3) 5.97 (4) 8.02

35.  Which of the following absorbs at more wavelength ?

NH, NH,

OH
v 0 ad o el

36. Cal i
alculate the maximum Wavelength of the following compound according to

C@,‘\.

(1) 278 nm (2) 273 nm (3) 283 nm (4) 290 nm

Woodward Fieser rules :

37. What is the relation between restoring force, f to the displacement, q in the Hooke's

law ?
(1) f= g 2) f=kq (3) f= kg’ 4) f=~kg*
38. What is the order of decreasing vibrational frequency for C-Cl, C-Br, C-C, C-0O and
C-H?
(1) C-Cl, C-Br, C-C, C-H, C-0
(2) C-0O, C-H, C-Br, C-Cl, C-C
(3) C-Br, C-CI, C-0O,C-C,C-H
(4) C-H, C-C, C-0, C-C],C-Br

39. How many methyl peaks would you expect to observe in the 'H NMR spectrum of
cis-1,4- dimethylcyclohexane ?
(1) 2 (2) 3 (3) 1 4) 4

PG-EE-2022/(Chemistry)-(SET-Y)/(C)



40.

41.

42,

43.

44.

Compounds A and B exhibit two singlets, cach in their 'H NMR spectra. The expected
chemical shifls are at § :

0 O\[( O/
)Lo o /O\
0
A B
(1) 6.9and 3.9 for A: 7.7 and 2.1 for B
(2) 7.7 and 2.1 for A; 6.9 and 3.9 for B
(3) 7.7 and 3.9 for A; 6.9 and 2.1 for B

(4) 6.9 and 2.1 for A; 7.7 and 3.9 for B

A Spin inversion of electrons takes place in which of the following ?
(1) Internal conversion (2) Fluorescence

(3) Phosphorescence (4) None of the above

If 1.5 grams of a non-volatile solute (M,,= 100) is added to 200 ml of pure CS, (p =

1.3 g/cc) whose vapor pressure is 400 mm of Hg at 27.0°C, what is the resulting vapor
pressure of the dilute solution ?

(1) 382.15 mm Hg (2) 396.60 mm Hg

(3) 401.75 mm Hg (4) 398.25 mm Hg

At 27°C the osmotic pressure of a 0.01 M solution of a compound is 0.492 atm. The
Van't Hoff factor will be equal to :

(1 (2) 2 3)3 4) 4

Boiling point of chloroform is 61°C. After addition of 5.0 g of a non-volatile solute to
20 g chloroform the solution boils at 64.63°C. If K,= 3.63 K kg mol™', what is the
molecular weight of the solute ?

(1) 320 (2) 100 (3) 250 (4) 400

7
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48. In which of the following cquilibrium cither P or T can be changed independently 7
(1) Invariant (2) Univariant

(3) Divariant (4) All of the above
46. Which is a metastable ¢quilibrium in sulphur system ?

(1) s, 28,28, ) S

v
m < S/"—", ‘SV

3) S, 2825, @) S, 258,

47. Number of hyperconjugation structures in isopropy| radical is :

(13 (2) 6
39 4) 12
48. The given compounds are :
OoH
Q=0
Eoom
(1) Diastereomers (2) Enantiomers
(3) Identical (4) Regioisomers

49. The statement that is true about the reaction given below is :

H, OH  SOCk
N —————»  2-chiorooctane
HyC—HLC)s” CHs Dioxane ®)

A
(1) (A) and (B) both are R-isomers
(2) (A) and (B) both are S-isomers
(3) (A) is R-isomer and (B) is S-isomer

(4) (A)is S-isomer and (B) is R-isomer

PG-EE-2022/(Chemistry)-(SET-Y)/(C)



50. Which intermediate is involved in the following reaction ?

N, Me
I X hv N We
~:> H H ‘I\._ Z \</¥ }

=

Me Me
(1) Free radical (2) Carbocation
(3) Carbanion (4) Carbene

51.  Which of the following are arranged in order of increasing radius ?
(1) K*(aq) < Na* (aq) < Li*(aq)
(2) K*(aq) < Li* (aq) < Na*(aq)
(3) Li* (aq) < K* (aq) < Na* (aq)

(4) Na* (aq) < Li* (ag) < K" (aq)

52. The number of antibonding electrons in NO and CO according to MO theory arc

respectively :
(1) 1,0 (2) 2,2
(3) 3,2 4) 2,3

53. (zone present in upper atmosphere protects people on carth :
(1) due to its diamagnctic nature
(2) due to its blue colour
(3) due to absorption of radiation of wavelength at 255 nim

(4) by destroying chlorofluoro carbons

54. ‘I'he temperature at which RMS velocity of SO, molecules is hall that of He molecules
at 300 K is :

(1) 150 K (2) 600 K
(3) 900 K (4) 1200 K
PG-EE-2022/(Chemistry)-(SET-Y)/(C) P.T.O.



10 | c
55. The mean free path of oxygen molecules at 0°C and one atmospheric pressure will be
equal to (molecular diameter of oxygen molecule is 2.0 x 10 cm) :
(1) 21 x 107 em (2) 42x 107 cm
(3) 29x 107 em 4) 1.0x 107 ¢cm

56. What will be the Vander Waal's constant b for carbon dioxidc in lit mol ™' (given that

(1) 0.043 (2) 2.732 (3) 0.341 (4) 4.164
57. What happens to the viscosity of liquid with the increase in temperature ?
(1) It increases (2) It decreases
(3) It may increase or decrease | (4) No change
58. Which of the following statements is not true about smectic l‘iquid crystals ?
(1) They have limited mobility
(2) They do not flow as normal liquids
(3) The concept of viscosity iS applicable to them
(4) They show X-ray diffraction 'pbattefns
—la

59. Rate constant of a reaction can be expressed by Arrhenius equation as : k = e k" . In
this equation, £, represents :

(1) The energy above which all the colliding molecules will react
(2) The energy below which the colliding molecules will not react

(3) The total energy of the reacting molecules at a temperature T

(4) The fraction of molecules with energy greater than the activation energy

' PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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60.

61.

62.

63.
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Which of the following statements is truc in the Transition State Theory (TST) ?

(1) TST fails for some reactions at high temperature
(2) Activated complex is in quasi-equilibrium with the rcactants

(3) TST is not applicable when the intermediates are very short-lived
(4) All of the above

Identify the compound with highest ring strain ?

(1) Cyclohexane .

(2) Cyclopropane

(3) Cyclobutane

(4) Cyclopentane

Which alkenc on ozonolysis gives CH,CH,CHO and CH,COCH; ?
(1) CH,CH,CH =C(CH,),

(2) CH,CH,CH = CHCH,CH,

(3) CH;CH,CH = CHCH,4

(4) (CH,),C = CHCH,

Arrange the foilowing compounds in increasing order of polarity :

L&

() I<II<IN

@) M <I<I
(3) <1<l
@) M<I<II

| P.T.O.
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64. Majority of the alkyncs are nof prepared from/ by :
(1) Condensation
(2) Acetylene
~(3) Dehydrohalogenation
(4) I'Iydrbgcnalion

) . . ali d
65. In S, reaction of cis-3-methylcyclopentyl bromide with aqucous alkali, the produc

formed is :

(1) a cis-alcohol

(2) a trans-alcohol

(3) an equimolecular .mixture of cis and trans-élcohols

(4) there is no reaction

66. Product A in this reaction is :

H,C CH; Conc. H,SO4

Ph Ph —_— >
HO OH
HsC  CHs ' CH's:h
. = N 2 H3C
Ol @ pnxc*)/-
HsC, ‘ HC O
(3) th | (4) ph—}—(
CH, HsC  Ph

67. The product obtained in the following reaction is :
i) RMgX

N L SN
R" ii) H;0

Rl

R ' R R
1) R—-CHOH (9) RHzC—;OH (3) RCH,—~-oH  (4) R'CH,—-OH
Rll " R" RI

PG-EE-2022/(Chemistry)-(SET-Y)/(C)



68. Which reagent can distinguish ethanol and phenol ?
(1) soci,
(2) CH,COcClI
(3) (CH,C0),0

(4) CH,COOH

69. CH,CHO+ HCN — —119"_,

The product is a :

(1) Mixture of 1 : 1 enantiomers of acid
(2) Mixture of 1 : 1 diastereomers of acid
(3) Mixture of 1 : 2 enantiomers of acid

(4) Mixture of 1 : 1 enantiomers of aldehyde

70. The structure of the product Xis :

)Oimy _INeOHW®: NeOWSr; X
HiC ")
Cl

(1) MO{?J o O

g g q
(3) u,cﬂ e (4) “*‘Q'E_O'

PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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71. XandY respectively are :

Aer*X'
X e

pH=5-7

NH; OH

NH, OH

NH; OH
AI'NQ’X'

pH=8-10

NH, OH

(I

Ns N-Ar

NH, OH

(0

X N-Ar

NH, OH
S

NH, OH

72. A nitrogen containing aromatic compound A reacts with Sn/HC!I followed by HNO, to
give an unstable compound B. B on treatment with phenol forms a coloured compound

C with molecular formula C\,H,(N,0 . The structure of compound 4 is

_(1) CrNH2
N
o O

PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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73. Wolf-Kishner reduction is the reduction of :

(1) Carbonyl compounds into hydrocarbons
(2) Carbony] compounds into alcohols
(3) Nitrobenzene into aniline
4) Carbohydrates into alcohols
74.  The product A formed in the following reaction is :

* Al
CeHs CHy  HCHO, (CHa)NH,* ClI

{

A +H0

CeHs NH(CH,),* CI
(1) a
\’0(\

CHa),* CI
Q) CeHsY\/NH( a)

(o]
Os_CH;
A3)
CHNH(CH3),* CI
Hy
4)
CHoNH(CHa);* CI

P.T.O.
PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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75.  The major products A and B respectively for the following reaction arc :
CHO
A i) NaBH, m i) LIAIH,, dry ether
h i) Hy0°* if) Hy0*
X -CH,0H O/\/CHZOH
(1)
. CH,0H X CH0H
(2) A= ©/\/ B=

. CH,OH i X CHz0H
o (T S
4) A= ©/\/ CH20H 8. O/\,CH:OH

76. a-D—(+)-glucose and B-D-(+)-glucose are :

(1) Anomers (2) Enantiomers
(3) Geometrical isomers (4) Epimers
77.  Which of the following statement is correct ?
(1) The Ruff procedure lengthens an aldose chain and gives a single product.
(2) The Ruff procedure shortens an aldose chain and gives two epimers.
(3) The Kiliani-Fisher procedure lengthens an aldose chain and gives two epimers.
(4) The Kiliani-Fisher procedure shortens an aldose chain and gives a single product.

78. Which of the following reagents, when treated with phenyl magnesium bromide
followed by acid workup, will yield 2-phenylethanol ?

(1) Diethyl ether (2) Ethanol

(3) Ethanal (4) Oxirang

PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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80.

81.

82.

83.

84.

85.

17

The order of aromaticity of furan, thiophene and pyrrolc is :

(1) Thiophene > furan > pyrrole
(2) Furan > pyrrole > thiophene
(3) Thiophene > pyrrole > furan

(4) Pyrrole > thiophene > furan

Thiophene reacts with HCHO in the presence of aq. HCI to give :
S s s 4) S
O (w0 @) O D)o

Identify the strongest Bronsted acid :

(1) H,80, (2) CH3COOH  (3) HNO; (4) H3PO,
Which of the following does not give flame colourations ?

(1) Ca?* (2) Na*

3) cu* 4) ca**

The structure of XeF, and XeO,F, respectively are :

(1) bent, tetrahedral (2) linear, squarc planar

(3) linear, see-saw (4) bent, see-saw

Among the following clectronic configurations, the one corresponding to the element
with the highest ionization energy is :

(1) [Ne] 3s23p! (2) [Ar] 3042 4p2

(3) [Ne] 3523p (4) [Ne] 3s2p?

The reaction in which the molecules of the solvent get attached to the solute specics are
called :

(1) Solvation reaction (2) Solvolytic reaction

(3) Metathetical reaction (4) Redox reaction

PG-EE-2022/(Chemistry)-(SET-Y)/(C) P.T.O.
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86.

87.

89.

90.

91.

Oxymyoglobin Mb(0), and oxyhemoglobin Hb(0),, respectively arc :
(1) paramagnetic and paramagnetic

(2) diamagnetic and diamagnetic

(3) paramagnetic and diamagnetic

(4) diamagnetic and paramagnetic

e s A 12-
The ring size and the number of linked tctrahedral present in [SigOl' ™ arc,

respectively :

(1) 6and 6 (2) 12 and 6 (3) 12 and 12 (4) 6 and 12

The IUPAC nomenclature of Na[PCl¢] is :
(1) Sodium hexachlorophosphine (V)

(2) Sodium hexachlorophosphate V)

(3) Sodium hexachlorophosphine

(4) Sodium hexachlorophosphite (V)

Coordination number and geometry of [Ce(NO3)g > is :
(1) 6, Octahedral (2) 12, Octahedral

(3) 8, Dodecahedral (4) 12, Icosahedral

Which of the following has highest lattice energy ?

(1) KF (2) NaF (3) CsF (4) RbF
Which of the following is false regarding galvanic cells ?

(1) It converts chemical energy into electrical cnergy

(2) The electrolytes taken in the two beakers are different
(3) The reactions taking place are non-spontaneous

(4) To set up this cell, a salt bridge is used

PG-EE-2022/(Chemistry)-(SET-Y)/(C)
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92 ¢ standard oxidation potential of Ni/ Ni*' clectrode is 0.3V. If this is combined
with a hydrogen clectrode in acid solution, at what pH of the solution will the measured

c.m.f. be zero at 25°C ? (Assume | Ni*' | = IM)
(1) 5.08 (2) 4.05
(3) 4.55 (4) 5.25
93.  Which electrode is used for pH measurement ?
(1) Silver electrode (2) Glass electrode

(3) Redox electrode (4) Calomel electrode

94. If the observed value of the dipole moment and the bond length of HCI are 1.02 D and

0.125 nm respectively, the percentage of ionic character in the molecule will be

equal to :
(1) 100 (2) 13
(3) 81 4) 17
95. The zero point energy of a particle confined to one dimensional box of length L is :
(1) 0 (2) h’/8mL’
(3) 8h’/ml.’ (4) h'/8m

96. The difference in cnergy levels of n =2 & n = 1 of a particlc in a one dimensional

box is 12 units of energy, what is the difference in energy levels of n =3 & n = 2 for
the above system in the samc units ?

(1) 8 (2) 5

(3) 20 (4) 10

97. The rotational constant B for the HC! molecule is 10.6 em . The frequency tor the

pure rotation transition ./ = 0—.J~ lisequalto:

(1) 10.6 cm”! (2) 21.2 cm'!

(3) 424 cm”™ (4) No absorption

PG-EE-2022/(Chemistry)-(SET-Y)/(C) P.T.O.
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p - ta
98. The fundamental vibration frequency of N, is 2334 cm | The force constant for
molecule will be :

(1) 2250 Nm™'
(2) 2334 Nm™'
(3) 0.0004 Nm™'

(4) 83.36 Nm™'
99. For a particular vibrational mode to appear in Raman spectrum, what must change ?
(1) Frequency of radiation
(2) Molecule's polarizability
(3) Intensity of radiation

(4) None of the above

100. Absorption of radiation in the UV range attributable to n — * electronic transitions is

characteristic of which of the following types of compounds ?

(1) Aromatic hydrocarbons
(2) Unsaturated carbonyl compounds
(3) Non-conjugated polyenes

(4) Conjugated polyenes
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1. Identify the strongest Bronsted acid :

(1) H,80, (2) CHACOOH (3) INO, (4) H,PO,
2. Which of the following docs ner give (lame colourations ?

(1) ca®* (2) Na' (3) cu® (4) cd®'
3. The structure of XeF, and XeO,F, respectively are :

(1) bent, tetrahedral (2) linear, square planar

(3) linear, scc-saw (4) bent, sec-saw

4. Among the following clectronic configurations, the one corresponding to the element
with the highest ionization energy is :

(1) [Ne] 3s23p! (2) [Ar] 3d'04s%4p?
(3) [Ne] 3s23p? (4) [Ne] 3s3p°
5. The reaction in which the molecules of the solvent get attached to the solute species arc
called :
(1) Solvation reaction (2) Solvolytic reaction
(3) Metathetical reaction (4) Redox reaction

6. Oxymyoglobin Mb(O), and oxyhemoglobin Hb(O),, respectively are :
(1) paramagnetic and paramagnetic
(2) diamagnetic and diamagnetic
(3) paramagnetic and diamagnetic
(4) diamagnetic and paramagnetic

7. The ring size and the number of linked tetrahedral present in [SiO5]'>" are,
respectively :

(1) 6and 6 (2) 12and 6 (3) 12 and 12 4) 6 and 12
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10.

11.

12.

13.

The IUPAC nomenclature of Na[PCl, | s
(1) Sodium hexachlorophosphine (V)

(2) Sodium hexachlorophosphate (V)

(3) Sodium hcxachlorophosphinc

(4) Sodium hcxachlorophosphitc (V)

Coordination number ang geometry of [Ce(NO,), |2 is -
(1) 6. Octahedra] (2) 12, Octahedral
(3) 8. Dodecahedra] (4) 12, Icosahedral

Which of the following has highest lattice cnergy ?
(1) KF (2) NaF 3) CsF (4) RbF

Sulphaguanidine, a sulpha drug is used for the treatment of :
(1) Eye diseases (2) Bacillary dysentery

(3) Pneumonia (4) Skin infections

Which of the following is a product formed in Claigen Condensation 9

(1) B-ester (2) B-ketone
(3) B- keto ester (4) y-diketone

Bakelite is a condensation polymer of phenol and formaldehyde. The initial sStep

between two compounds is an example of
(1) Free radical reaction

(2) Aldol condensation

(3) Aromatic nucleophilic substitution

(4) Aromatic electrophilic substitution
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14. The isoclectric point of the amino acid is -
’ PN
(pPKb =9.6) H,N COOH (pKa - 2.34)
(1) 3.35 (2) 10.64 (3) 5.97 (4) 8.02
15. Which of the following absorbs at more wavclength ?

OH NH, NH,
0 0 ol el e

16. Calculate the maximum wavelength of the following compound according to

Woodward Fieser rules :

(I) 278 nm (2) 273 nm (3) 283 nm (4) 290 nm

17. What is the relation between restoring force, f to the displacement, q in the Hooke's

law ?
(1) f= *q (2) /=kq 3) /= kg’ @) f=—kq®
18. What is the order of decreasing vibrational frequency for C—Cl, C-Br, C-C, C-0O and
C-H?
(1) C-Cl, C-Br, C-C,C-H, C-0O
(2) C-0, C-H, C-Br, C-Cl, C-C
(3) C-Br, C-Cl, C-0, C-C, C-H
(4) C-H, C-C, C-0, C-CI, C-Br
19. How many methyl peaks would you expect to observe in the "H NMR spectrum of
cis-1,4- dimethylcyclohexane ?
(1) 2 (2) 3 (3) 1 4) 4

PG-EE-2022/(Chemistry)-(SET-Y)/(D) P.¥. 0.
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20. Compounds A and B exhibit two singlets, cach in their "I NMR spectra. The expected

21.

chemical shifts arc at o :

(1) 6.9 and 3.9 for A; 7.7 and 2.1 for B
(2) 7.7 and 2.1 for A; 6.9 and 3.9 for B
(3) 7.7 and 3.9 for A; 6.9 and 2.1 for B

(4) 6.9 and 2.1 for A; 7.7 and 3.9 for B

0]
P

/O N

O
B

Identify the compound with highest ring strain ?

(1) Cyclohexane
(2) Cyclopropane
(3) Cyclobutane

(4) Cyclopentane

Which alkene on ozonolysis gives CH;CH,CHO and CH;COCH, ?

(1) CH,CH,CH = C(CH,),
(2) CH,CH,CH = CHCH,CH,

(4) (CH,),C = CHCH,

PG-EE-2022/(Chemistry)-(SET-Y)/(D)
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23. Arrange the following compounds in increasing order of polarity :
X g? i
' I 1

(D) I<II<1m (2) NI <I1<1
(3) I<I<III 4) Ml <I<11
24. Majority of the alkynes are not prepared from/ by :
(1) Condensation (2) Acetylene
(3) Dehydrohalogenation (4) Hydrogenation

25. InS Nz reaction of cis-3-methylcyclopentyl bromide with aqueous alkali, the product
formed is :

(1) a cis-alcohol
(2) atrans-alcohol
(3) an equimolecular mixture of cis and trans-alcohols

(4) there is no reaction

26. Product A in this reaction is :

H3C CH3 Conc. H2$04

Ph Ph -_—
HO OH
HsC  CHs CH'gh
>_<— 2 H3C
) Ph Ph =) Ph><c1(>/
HiC O HiC O
3) pn 4) pn
Ph  CHs HyC  Ph

.T. O.
PG-EE-2022/(Chemistry)-(SET-Y)/(D) P
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27. The product obtained in the following reaction is :

0 i) RMgX
R' —
R" ii) H,0
R R’ R R
(1 R'—i—:CH20H ) RH;@:OH (3) R’CH2—+—OH (4) R"CH2+0H
R R

28. Which reagent can distinguish ethanol and phenol ?
(1) Soci, (2) cr,cocl

(3) (CH,CO0),0 (4) CH,COOI

29. CH,CHO+HCN — 139",

The product is a :

(1) Mixture of 1 : 1 enantiomers of acid

(2) Mixture of 1 : 1 diastercomers of acid
(3) Mixture of 1 : 2 enantiomers of acid

(4) Mixture of 1 : 1 ecnantiomers of aldehyde

30. The structure of the product X is :

(o]

/©/‘LNH; i) NaOH/Br; - X
HsC ii)
cl

o]

J o
(1) e [ @ 2) N\ﬁ@‘c”’

(o]
C.,,.C
(3) H,CQ/ u \© (4) ONH@

PG-EE-2022/(Chemistry)-(SET-Y)/(D)




31.

32.

33.

34.

35.

36.

Which of the following is false regarding galvanic cells ?
(1) It converts chemical energy into clectrical cnergy

(2) The clectrolytes taken in the two beakers are different
(3) The reactions taking place are non-spontancous

(4) To set up this cell, a salt bridge is used

The standard oxidation potential of Ni/ Ni*t electrode is 0.3V. If this is combined
with a hydrogen electrode in acid solution, at what pH of the solution will the measured
e.m.f. be zero at 25°C ? (Assume | Ni** | = IM)

(1) 5.08 (2) 4.05

(3) 4.55 (4) 5.25

Which electrode is used for pH measurement ?

(1) Silver electrode (2) Glass clectrode

(3) Redox electrode (4) Calomel electrode

If the observed value of the dipole moment and the bond length of HCI are 1.02 D and
0.125 nm respectively, the percentage of ionic character in the molecule will be

equal to :

(1) 100 (2) 13

(3) 81 4) 17

The zero point energy of a particle confined to one dimensional box of length L is :
(1) 0 (2) h'/8ml.”

(3) 8h’/mL’ (4) h’/8m

The difference in energy levels of n = 2 & n = 1 of a particle in a one dimensional
box is 12 units of energy, what is the difference in energy levels of n =3 & n =2 for
the above system in the same units ?

(1) 8 2) 5

(3) 20 (4) 10

PG-EE-2022/(Chemistry)-(SET-Y)/(D) P.T.O.
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37. The rotational constant B for the /(! molecule is 10.6 cm . The frequency for the

pure rotation transition./ = 0 - » J — 1 is cqual to :
(1) 10.6 ecm ! (2) 21.2 cm' !
(3) 424 ¢m ! (4) No absorption

. ~ . . ~ . . | T > - 11« ” 'S
38. The fundamental vibration frequency of N, is 2334 ¢cm . The force constant for thc
molecule will be -

(1) 2250 Nm™! (2) 2334 Nm '
(3) 0.0004 Nm™' (4) 83.36 Nm '

39. For a particular vibrational modec to appcar in Raman spectrum, what must change ?
(1) Frequency of radiation
(2) Molecule's polarizability
(3) Intensity of radiation

(4) None of the above

40. Absorption of radiation in the UV range attributable to n —» r* electronic transitions is
characteristic of which of the following types of compounds ?

(1) Aromatic hydrocarbons
(2) Unsaturated carbonyl compounds
(3) Non-conjugated polyenes

(4) Conjugated polyenes

41. Which of the following are arranged in order of increasing radius 9
(1) K" (aq) < Na* (aq) < Li* (aq)
(2) K*(aq) < Li* (aq) < Na*(aq)
(3) Li* (aq) < K* (aq) < Na* (aq)
(4) Na* (aq) < Li* (ag) < K* (aq)

PG-EE-2022/(Chemistry)-(SKT-y (D)



37.

38.

39.

40.

41.

L

The rotational constant B for the /C! molecule is 10.6 cm ', The frequency for the

purc rotation transition.J = 0 —».J = 1 is equal to :
[
(1) 10.6 ¢cm ! (2) 21.2 c¢m
(3) 424 ¢m ! (4) No absorption

The fundamental vibration frequency of Ny is 2334 em . The force constant for the
molecule will be :

(1) 2250 Nm"! (2) 2334 Nm '
(3) 0.0004 Nm™' (4) 83.36 Nm '

For a particular vibrational mode to appcar in Raman spectrum, what must change ?
(1) Frequency of radiation

(2) Molecule's polarizability

(3) Intensity of radiation

(4) None of the above

Absorption of radiation in the UV range attributable to n — * electronic transitions is
characteristic of which of the following types of compounds ?

(1) Aromatic hydrocarbons
(2) Unsaturated carbony| compounds
(3) Non-conjugated polyenes

(4) Conjugated polyenes

Which of the following are arranged in order of increasing radius ?
(1) K*(aq) < Na* (aq) < Li*(aq)

(2) K*(aq) < Li* (aq) < Na*(aq)

(3) Li* (aq) < K* (ag) < Na* (aq)

(4) Na* (aq) < Li* (aq) < k* (aq)

PG-EE-Z()ZZI(Chemistry)—(S ET-Y)/(D)
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43.

44,

45.

46.

47.

he number ,

| , ol antibonding electrons in NO and ¢ 0J accarding 1o MO the
respectively

(H 1.0 ) 2.

(3) 3.2 (41 2.3

Ozone present in upper atmosphere protects people ofl carth

(1) duc to its diamagnetic nature

(2) duc to its blue colour

(3) duc to absorption of radiation of wavelength at 255 nm

(4) by destroying chlorofluoro carbons

The temperature at which RMS velocity of 50, molecules is half that of /fe molceules

at 300 K 1s :
(1) 150K
(3) 900 K

(2) 600 K
(4) 1200 K

The mean frec path of oxygen molecules at 0°C and one atmospheric pressurce will be

equal to (molecular diameter of oxygen molccule is 2.0x 10" cm):

(1) 2.1 x 107 cm (2) 42 %107 cm

(3) 2.9 2107 cm (4) 1.0 %10 * cm
What will be the Vander Waal's constant b for carbon dioxide in lit mol ' (given that

7, =304 K and P 73 aun)?

(1) 0.043 (2) 2.732

(3) 0.341 (4) 4.164
What happens to the viscosity of liquid with the increase in temperature

(1) It increascs (2) It deereases

(3) It may increase or decrease (4) No change

p.T.0O.

PG-EE-2022/(Chemist ry)-(SET-Y)/(D)
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48. Which of the following statements is nof truc about smectic liguid oy
(1) They have limited mobility
(2) They do not flow as normal liguids
(3) The concept of viscosity is applicablc to them
(4) They show X-ray diffraction patterns
eguation as : k= Ae ™ . In

49.

50.

51.

52.

Rate constant of 4 reaction can be expressed by Arrhenius e
this cquation, £, represents -

(1) The energy above which all the colliding molecules will react
(2) The energy below which the colliding molecules will not react

(3) The total encrgy of the reacting molecules at a temperature |

(4) The fraction of molecules with energy greater than the activation energy
Which of the following statements is true in the Transition State Theory (TST) ?
(1) TST fails for some reactions at high temperature

(2) Activated complex is in quasi-equilibrium with the reactants

(3) TST is not applicable when the intermediates are very short-lived

(4) All of the above

Among the following, metal carbonyl species having highest L Stretching frequency
is :

(1) IMn(CO)I™  (2) [Cr(CO)] (3) [V(CO) | (4) [Fe(COY )™

Glauber's salt 1s :
(1) MgSO;.7H,0 (2) Na,SO4.10H,0

(3) CuSO45H0 (4) FeSO4.7H,0

PG-EE-2022/(Chemistry)-(SET-Y)/(D))
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53. The colour of CuS is :
(1) Black (2) Yellow (3) Blue (4) White

54. A 3p atomic orbital has :
(1) one radial node and one angular node
(2) two angular nodes |
(3) one angular node
(4) one radial node
55. The geometry around the central atom in the CIF; i1s:
(1) square planar (2) square pyramidal
(3) octahedral (4) trigonal bipyramidal
56. Which of the following ions is not expected to be coloured ?
(1) Mn?* (2) Fe3*
(3) Ti% | 4) Cu'
57. The S and L values for '°N atom respectively, are :
(1) 1/2 and 1 (2) 1/2and 0
(3)- 1 and 0 (4) 3/2and 0
58. Chelate effectis :
(1) Predominantly due to enthalpy change
(2) Predominantly due to entropy change
(3) Independent of ring size

(4) Due to equal contribution of entropy and enthalpy change

, .T. 0.
PG-EE-2022/(Chemistry)-(SET-Y)/(D) r
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59.

60.

61.

62.

63.

64.

65.

The red colour of oxyhacmoglobin is mainly duc to the

(1) d-d transition

(2) Metal to ligand charge transfer transition

(3) Intraligand m—7* transition

(4) Ligand to metal charge transfer transition

Which of the following does not obey 18 ¢~ rule ?

(1) [Cr(CO)] (2) [Fe(CO)s]

(3) [V(CO)e] (4) [Mny(CO)pl

Ostwald dilution law is applicable to :

(1) Strong electrolytes only . (2) Weak electrolytes only

(3) non electrolytes (4) Strong as well as weak electrolytes
Which of the following is not a type of acidic buffer solution ?

(1) Na,HPO, + Na3PO4 (2) CH3;COOH + CH,COONa
(3) H,CO; + Na,CO, (4) H3;PO,+ NaH,PO,

When a large ion is replaced by a small ion, the conductivity of the solution
(1) Decreases (2) Increases

(3) Remains unchanged (4) None of the above

All of the following are intensive properties except :

(1) Mass (2) Viscosity

(3) Density (4) Temperature

In an isothermal process change in internal cnergy :

(1) Decreases (2) Increases

(3) Remains constant 4) Becomes zero

- PG-EE-2022/(Chemistry)-(SET-Y)/(D)
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66. The ratio of the rise in temperature of

\ . a gas when co vecod adiabg
when compressed isothermally 1o he fpressed. sdiabaticalty: 10 hat

ame extent is -

(1) Less than 1|
(2) Morce than 1

(3) Equal to 1
(4) Depends on the gas

67. Three C ot
amot engines A, B and C have source temperatures 750 K, 700 K & 650 K

and si e
émk temperatures 400 K, 350 K & 300 K respectively. Which engine is the least
efficient ?

(1) Engine A (2) Engine B
(3) Engine C (4) All have the same cfficiencies

68. For the reaction; SBr,(g) —> S(g) + 2Br,(l); AH® = +115 kJ and AS° = +125 J/K at
25°C. AG?® for the reaction at 25°C will be :

(1) +152.00kJ (2) -56.75kJ (3) +77.75kJ (4) +37.10kJ
69. When pressure is applied to ice <= water system, which of the following will happen ?
(1) More ice is formed

(2) Water will evaporate

(3) The system will not be in equilibrium

(4) More water is formed

70. The partition coefficient of iodine between carbon tetrachloride and water is 90. The

volume of carbon tetrachloride required for 95% of the iodine to be extracted from

100 ml of aqueous solution will be equal to :

(1) 21.1 ml (2) 60.5 ml (3) 95.0 ml (4) 90.0 ml

71. A Spin inversion of electrons takes place in which of the following ?

(1) Internal conversion (2) Fluorescence

(4) None of the above

(3) Phosphorescence
P.T.O.

PG-EE-2022/(Chemistry)-(SET-Y)/(D)
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72. If 1.5 grams of a non-volatile solute (M, = 100) is added to 200 ml of pure CS, (p =

73.

74.

75.

76.

77.

78.

1.3 g/cc) whose vapor pressure is 400 mm of Hg at 27.0°C. what is the resulting vapor
pressure of the dilute solution ?

(1) 382.15 mm Hg (2) 396.60 mm Hg
(3) 401.75 mm Hg (4) 398.25 mm Hg

At 27°C the osmotic pressure of a 0.01 M solution of a compound is 0.492 atm. The
Van't Hoff factor will be cqual to :

(1) 1 2) 2 (3) 3 (4) 4

Boiling point of chloroform is 61°C. Afier addition of 5.0 g of a non-volatile solute to
N s L N hat e

20 g chloroform the solution boils at 64.63°C. If K, ~ 3.63 K kg mol ', what is the

molecular weight of the solute ?

(1) 320 (2) 100 (3) 250 (4) 400

In which of the following equilibrium cither P or T can be changed independently
(1) Invariant (2) Univariant (3) Divariant (4) All of the above

Which is a metastable equilibrium in sulphur system

() S, 28,285, ) S, 28258,

3) §,as.2s¢ 4 S, 285es,
Number of hyperconjugation structures in isopropyl radical is -

(1) 3 (2) 6 3) 9 (4) 12

The given compounds are :
OH
© and
CooH

(2) Enantiomers

OH

COOH

(1) Diastereomers

(3) Identical (4) Regioisomers

PG-EE-2022/(Chemistry)-(SET-Y)/(D)
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79. T'he statement that is true

15
about the reaction given below is

H .l\OH SOCl,
e 2-chlorooctane
HaC —(H,C)y CH, Dioxane (8) :

(A)
(1) (A) and (B) both are R-isomers
(2) (A) and (B) both are S-isomers
(3) (A) is R-isomer and (B) is S-isomer

(4) (A)is S-isomer and (B) is R-isomer

80. Which intermediate is involved in the following reaction ?

= Oy

Me Me

(1) Free radical (2) Carbocation
(3) Carbanion (4) Carbenc
81. The strength of pn-dn bonding in A-O (A = Si. P, S, C) follows the order :
(1) Si—-0>P-0>S-0>Cl-0
(2) P_0>Si-0>S-0>CI-0
(3) S—O>Cl—O>P—O>Si—O
(4) Cl—()>S—()>P—O>Si—()
82. The order of acidity in boron trihalides is :
(1) BF; > BCl3 > BBrs
(2) BBry >BCly ~ BF3
(3) BF, > BBr3 = BC3

(4) BBry >BFs ~ ”C’f‘ ) PoT. O
PG-EE-2022/(Chemistry)-(SET-Y)/())
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83. The stable oxidation state of 4u is :

(1) 1 (2) 11 3) Vv (4) I
84. Xenon forms scveral fluorides and oxofluorides which exhibit acidic bchavior. ‘The
correct sequence of descending [.ewis acidity among the given species is represented
by :
(1) XeFg > XeOF;> XeFy > XeO,F,
(2) XeOF,> XeOyFy> XeFy > XeE,
(3) XeTy > XeO,F, >XeOF, > XeF,
(4) XeFy>XeF, >XeOF; > XeO,F,

85. The spin only (i, ) magnetic moment of [CrClg 1P~

(1) 3.87 BM (2) 2.84 BM (3) 6.87 BM (4) 5.20 BM
86. The total number of isomers of Co(en),Cl, (en = ethylenediamine) is :
(1) 4 ()3 (3) 6 4) 5
87. The tripositive lanthanides ion which does not show sharp peak in its absorption
spectrum :
(1) ce3* (2) pr* (3) Gd3* (4) Pm3*

88. Among the following anions (i) CH3 (ii) NH; (iii) OH ™ (iv) F~, the order of basicity

1S :
(1) i>ii>iii > iv (2) ii>i>1ii > v
(3) mi>ii>i>iv 4) 1i>i>ii>jy

89. The order of polarity of NH3, NF; and BF; is :
(1) NH3 < NF; < BF, (2) BF;< NF; < NH,
(3) BF; <NHj; < NF, (4) NF; < BFy<NH,

90. Silicates with continuous 3D framework are :
(1) Neso-Silicates (2) Soro-Silicates
(3) Phyllo-Silicates (4) Tecto-Silicates
PG-EE-2022/(Chemistry)-(SET'Y)/(D)
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NH
X ArN,* X P
-~ OO Aty X
Y
pH=5-7 -
pH=8-10
(]) /N NH2 OH NH2 OH
0 o
N N-Ar
NH, OH NHz OH
EECCALENG®
' NS Nar
N N
SIS

Ny N
Weeasliave

92. A nitrogen containing aromatic compound A reacts with Sn/HC! followed by HNO, to

give an unstable compound B. B on treatment with phenol forms a coloured compound
C with molecular formula C,,H,,N,0 . The structure of compound 4 is :

() @ . 2) ©“°2
. ©/CN “ ©/CONH2

P.T.O.
PG-EE-2022/(Chemistry)-(SET-Y)/(D)
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93. Wolf-Kishner reduction is the reduction of :
(1) Carbonyl compounds into hydrocarbons
(2) Carbonyl compounds into alcohols
(3) Nitrobenzene into aniline
(4) Carbohydrates into alcohols
94. The product A formed in the following reaction is :

CeHs CHy  HCHO, (CHa)oNH,' CIF o A+H0

o=

) °°”5\[(\NH(CH3),* cr
(@)

) CeHs \[(\/ NH(CH,),* Cr

o)
Os_CHs
(3)
CH,NH(CHy),* CI
Os _CH
(4) ?
CHoNH(CH3)2* Cr

PG-EE-2022/(Chemistry)-(SET-Y)/(D)
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95. The major ‘s A ~
jor products A and B respectively for the following reaction are :

YN . _.CHO . .
A - ) NaBH, ©/V i) LIAIH,4, dry ether
i) H;0* i) H,O*
X CH,0H
(1)
- CH,0H ) X CH-0H
(2) A= ©/\/ B= ©/V

3) s St >
e S . _CH,0H ..

96. a—D—(+)-glucose and B-D-(+)-glucose are :

(2) Enantiomers

:

CH,0H

3

CH,OH

4

(1) Anomers

(3) Geometrical isomers (4) Epimers

97. Which of the following statement is correct ?

(1) The Ruff procedure lengthens an aldose chain and gives a single product.

(2) The Ruff procedure shortens an aldose chain and gives two epimers.

(3) The Kiliani-F isher procedure lengthens an aldose chain and gives two epimers.

i-Fisher procedure shortens an aldose chain and gives a single product.

(4) The Kilian
Which of the following reagents, when treated with phenyl magnesium bromidc

98.
followed by acid workup, will yield 2-phenylethanol ?

(1) Dicthyl cther (2) Ethanol
(3) Ethanal (4) Oxirane

P.T.O.
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99. The order Ofnrnmulicil_\r of furan, thiophene and pyrrole is .
(1) Thiophene - furan " pyrrole
(2) Furan ~ pyrrole > thiophene
(3) Thiophene ~ pyrrole > furan
(4) Pyrrole > thiophene > furan

100. Thiophene reacts with HCHO in the presence of aq. T1Cl to give :

S S (4) S
(1) lr\s})-CHo (2) [ p—cher (3) E/)—CH;, Ucn

PG-EE-2022/(C hemistry)-(SET- Y)/(D)
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