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1. The quantum number of 20th electron of Fe (7 = 26) would be :
() 8,2,-2,- 112 2) 3,2,0,1/2
(3) 4,0,0,+1/2 4) 4,1,-1,+172

2. The number of orbitals in n =3 are :

(1 (2) 4 3)9 (4) 16
3. Electronegativity of the following elements increases in the order

(1) O,N, S, P 2) P,S,N,0 3) P,N,S,0 (4) S,P,N, 0
4. Predict the correct order of repulsion among the following :

(1) lone pair — lone pair > lone pair — bond pair > bond pair — bond pair

(2) lone pair — lone pair > bond pair — bond pair > lone pair — bond pair

(3) bond pair — bond pair > lone pair - bond pair > lone pair —lone pair

(4) lone pair — bond pair > bond pair — bond pair > lone pair — lone pair
5. Pick out the incorrect statement :

(1) sp*d hybridisation involves dx® - y? orbital

(2) Hybridised orbital form sigma-bond when overlaps with other orbitals.

(3) SF; molecule is more polar than CS,.

4) o-ﬁitrophcnol is more volatile than p-nitrophenol.
6. Which of the following order is nof correct ?

(1) SF, > SF, > SF¢ (ionic character)

(2) AlF; <AlLO;<AIN (cova];:nt chéracter)

(3) CaCl, < SnCl, < CdCl, (covalent character)

(4) ZnCl, < CdCl, < HgCl, (ionic character)

7. Which one of the following molecules is expected to exhibit diamagnetic behaviour ?

(1) G (2) Ny (3) O, 4) S
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8. Torwhich of 1h tollowing molecule significant ¢ 7 0
“H
(o N OH

| | )

p g
A p ™ b G @ P

Cl CN OH OH

(1) Only (3) (2) Byand (4) (%) Only (1) (4) (1)and (2)

Fhe peometry with respect to the central atom of the following molecules are N(SiT]
I\1CRN. (SII l 4)4]’ i

)

(1) planar, pyramidal, planar
(2) planar, pyramidal, pyramidal
(3) pyramidal, pyramidal, pyramidal
(4) pyramidal, planar, pyramidal
10. The TUPAC name of [Co(NI;)sONOJ ion is :
(1) Pentaammincnitritocobalt (V) ion
(2) Pentaammincnitrocobalt (1V) ion
(3) Pentaammincnitrocobalt (11T) ion
(4) Pentaammincnitritocobalt (111) ion
11. The chemical composition of brown ring produced in the test of M0 i :
(1) [FeNO|SO, (2) [FeNO|CI, (3) [FeSO4NO,  (4) [FeClyINO
12.  Under physiological condition, oxygen is binding to deoxy-hemoglobin and deoxy-
rmyoglobin, the binding curve and its pH dependence respectively are ¢
(1) sigmoidal & pll dependent; hyperbolic and pH independent,
(2) hyperbolic and pHl independent; sigmoidal & pH dependent.
(3) sigmoidal & pHl independent; hyperbolic and pH dependent.
(4) hyperbolic and plI independent; sigmoidal & pH dependent.

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)



13, The total number of isomers of (Coten) 1| (en - ethylenedigmine) s

(1) 4 (2) 3 (1) 6 K

14, Arrange the (ollowing in decreasing order of axial C-0) hond lengih and inereasing
order of axial vy

co co  ad T .
5 ' il “M/ " "
4 7N ~ rr % | L
oc r | O o J w o l ’ : /
d . y iy
PF "M, 4
( {14
(i) (i) (h ad
(1) ii=iv=iil =i (2) iv=ii =i~}
(3) ii>iv=i=iii () i~ 0i ~ifi = Iy

15. Identify the correct statement for the two reactions given below
Xe + Pty —>0 5 (Xe| (P1F,|

Xely + MeNI —— [MesN| [Xeks

(1) Xe and Xel's both act as acids

(2) Xe and Xcl 4 both act 48 bascs

(3) Xe acts as an acid and Xel’ s act as base

(4) Xe acts as a basc and Xel ; act a5 an acid

16. 'The separation of lanthanides in the fon-cxchange method is based on -
(1) Basicity of hydroxides (2) Size of the hydrated ions
(3) Size of the unhydrated jon (4) ‘The solubility of their nitrates
17. Which one of the following conductometric titration will show a linear increase of the

conductance with volume of titrant added upto the break point and almost constant
conductance alierwards 7

(1) A strong acid with a strong basc (2) A strong acid with a weak base

(3) A weak acid with a strong basc (4) A weak acid with a weak base

PG-EE-July-2024/(Chemistry)(SET-Z)/(A) PO,
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: . . . ‘ b g R e rsten (W) belongs
18.  The clectronie configuration of chromium is 4s 3d . The element llinf..i\‘ ( l ) hhli
. S — s valence she
to the same proup and has atomic number = 74. The configuration of its vi

18
2 0_ 6
(1) 5s'4d (2) 6s'sd’ (3) 6s'5d (4) 6 5d
19. The nephelauxctic parameter (f) is highest for :
(1) Br (2) Cl (3) CN (4) F
20.

/\mun;, the following series of transition metal ions, the one where all metal ions have
3d? electronic configuration is :

(D) 713 ot @) T, vH, ot met
G) Tt vt oS Tt @) 1, o, Mt
21, Coordination number and geometry of [CC(NO_})(,]L
(1) 6, octahedral ~ (2) 12, octahedral (3) 8, octahedral  (4) 12, icosaheral

22. 1f an element has seven electrons in its outermost shell then it is likely to have the
.............. atomic size among all the elements in the same period.
(1) largest (2) smallest (3) same (4) both (1) and (2)

23. The tripositive lanthanoid ion which does not show sharp peak in the absorption
spectra :
(1) Ga* (2) Pt (3) ce* 4) pr*

24. C(\o has :

(1) 14 pentagons and 18 hexagons
(2) 10 pentagons and 20 hexagons
(3) 12 pentagons and 20 hexagons

(4) 12 pentagons and 18 hexagons

25. I Ay is the octahedral splitting energy andzfr i1s the pairing energy, then the crystal field
stabilization energy (CFSE) of [Co(NH; )]

(1) -0.8 A+ 2P  (2) -0.8 A, (3) =18 AGt3P  (4) 0.8 Ayt P
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26.

27.

28.

29.

30.

31.
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Consider the (ollowing complex ions, P, Q and R, P = [FcFﬁlj , Q = [V(H;0),] and
R = [Fe(H,0)4| : The correct order of the complex ions, according to their spin-only
magnetic moment values (in B.M.) is :

(1) Q<P <R (2) R<Q<P (3) R <P<Q (4) Q<R<P
Glycerol is more viscous than glycol, the reason is :

(1) Higher molecular wit.

(2) More covalent

(3) More extent of hydrogen bonding

(4) Complex structure
In BF3, the B-I' bond length is 1.30 A, when BF; is allowed to be treated with Me;N, it
forms an adduct. [Me;N — BF;] The bond length of B-F in the adduct is :

(1) Greater than 1.30A (2) Smaller than 1.30A
(3) Equal to 1.30A (4) None of these

Name the type of the structure of silicate in which one oxygen atom of [SiO4] s
shared ?

(1) Linear chain silicate (2) Sheet silicate
(3) Pyrosilicate (4) Three dimensional

Which of the (ollowing represents a set of hard acid and soft base respectively ?
(1) Fe' and (2) Fe andS”  (3) Ag and S (4) Ag and
Copper has rolc in :

(1) Hb formation

(2) ATP production by reformation

(3) Formation of fibres elastic

(4) All of the above

P.T. O.
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32 Whlth amaonyg l'u Ia,””\l,””_) ;_-ll_'{,ll’flfll‘. ’-"”lﬁ’,’ljr}jf]r,n‘, r",""jl",' et the !;j’,,','.l,,'..'-‘ it
maximum clcctron affinity 7
(1) 1525 2p (2) 1525 2p 35 3p
(3) 1525 2p Is (4) 15 25 2p
33. Which onc of the following is most casily reduced ?
(1) Ni(CO), (2) Cr(CO), (3) Fe(CO)e (4) VICO);
34. Thevalue of d, . in a cubic crystal is 325.6 pm. The value of dss: s -
(1) 325.6 pm (2) 976.8 pm (3) 108.5 pm (4) 625.6 pm

O

35. A metal crystallizes in FCC structure with a unit cell side of 500 pm. If the density
the crystal is 1.33 g/cc, the molar mass of the metal 1s close to :

(1) 23 (2) 24 (3) 25 (4) 26

36. The decomposition of gaseous acetaldchyde at T(K) follows second-order kinetics. The
half-life of this reaction is 400 s when the initial pressure is 250 Torr. What will be the
rate constant (in | urr"s'l) and half-life (in seconds) respectively. if the initial pressurc

of the acetaldchyde is 200 Torr at the same temperature ?

(1) 10°and 500 scconds (2) 107 and 400 seconds
(3) 10* and 400 seconds (4) 107> and 500 seconds
a7. The carbon-14 activity of an old wood sample is found to be 14.2 disintegrations

min'¢~". Calculate the age of the old wood sample. if for a fresh wood sample
carbon-14 activity is 15.3 disintegrations min "¢ (t;2 carbon-14 is 5730 years). is :

(1) 5.000 years (2) 4.000 years (3) 877 vears (4) 617 years
38. Kohlrausch's law is applicable to a dilute solution of :

(1) Potassium chloride in hexane (2) Acetic acid in water

(3) Hydrochloric acid in water (4) Benzoic acid in benzene

39. The concentration of 2 MgSO, solution having the same ionic strength as that of 2 0.!
M Na,S0, solution is:

(1) 0.05M (2) 0.067M (3) 0.073M (4) 0.133M

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)



40. The molar conductivity A versus concentration (¢) plot of sodium dodecylsufate in
water 1s expected 1o Took like

(n
,\\/
L
C
(2)
A /\
C
(3)
A/
C
(4)

c

41. Indicate which onc of the following relations is nof correct :

or (2P _(er) _(or
() _[E?L“(as]y @ [aPL [asj,,
| o5\ _(or (88) (v
G) _(ﬁ]»f‘(a’r}y @ (aPJT_[aT]p
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42.

43.

44,

45.

46.

A

When two moles of liquid A are mixed with two moles of liquid B at JO0K. the excess
molar Gibbs energy of the solution is 1.5 k] mol ' The corresponding value ol Gibbs

energy o mixing (in kJ) is closest (o

(1) -12.9 (2) 6.0 (3) -1.5 (4) 0.9

The minimum work required by an engine to transfer 5 J of heat from a reservoir at 100
K to one at 300 K is :

(1 51 (2) 101 (3) 151 (4) 201

The figure below describes how a reversible Carnot heat engine works. It starts
from the adiabatic compression step denoted by :

oy

A

\%

P
(1) AB (2) BC (3) DC (4) AD

A thermodynamic cquation that relates the chemical potential to the composition of a
mixture is known as :

(1) Gibb's-Helmholtz equation
(2) Gibb's-Duhem equation
(3) Joule-Thomson equation
(4) Debye-Huckel equation

The heat capacity of a species is independent of temperature if it is :

(1) Tetratomic (2) Triatomic (3) Diatomic (4) Monatomic

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)



49.

50.

The phase diagram of a compound is shown below

. . R % x .
The slopes of the lines OA. AC and AB are tan 7 fan & and tan — respectively [

melting point and AH of melting are 300K and 3 kJ mol ' respectively. the change in
the volume on melting is :

(1) 10 tan = (2) 10 tan = (3) 10 cot = (4) 10 cot =
3 4 3 f

The number of phases, components. and degrees of freedom. when Argon is added (0
an equilibrium mixture of NO, O, and NO, in the gas phase are. respectively

(1) 1.3.5 (2) 1,4,5 (3) 1.3.4 (4) 1.4, 4

For a potentiometric titration, in the curve of emf (E) vs volume (V) of the utrant
added. the equivalence point is indicated by :

(1) [dE/dV|= 0 |d E/d V| =0

(2) [dE/AV|- 0 [d E/d'V|> 0

(3) |dE/dV| > 0 : |d'E/d°V| =0

(4) |dE/V|> 0 : [d F/d V] > 0

The Daniel cell 1s :

(1) Py(s)|Zn(s) 7.112‘(aq)![CuzA(aq)lCu(s)IPl“
(2) Py (s);/.n(s)f/_n:‘(uq)|!Ag2‘(aq)|Ag(s)|Pt“
(3) Py (s)l-'c(s)‘l'cj‘(uq)llCul‘(aq)1(‘11(5}[[’1“

(4) Py (s)11(s) 11,80, (uq)l\(‘u)'(uq)%Cu(s)\Pl“

PG-EE-July-2024/(Chemistry)(SET-Z)/(A) P.T.O.
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51, Flectrolvsis of an agueous solution of 1 0 M Naf )i | re
(1) Na at the cathode and (). at the aneode
(2) 115 at the cathode and ), at the anode
(3) Naand 11 at the cathode. and (), at the anode

(4) O, at the cathode and 11, at the anode

52. Identify the speed distribution functions of Neon. Argon and Kripton g2
curves (A or 3 or ( ) 1n the ;_:r:gph given below

.“\‘—._-_‘ g
(1) Ne-A, Ar B. Kr-C (2) Ne-B. Ar-C. Kr-A
(3) Ne-C. Ar B. Kr-A (4) Ne-C. Ar-A. Kr-B
53. The root mean square speed of the molecules of a perfect gas is proportional 10
A 172 1 rE
(1) 171 (2) 1 (3) T (4) 1/1

54. Atroom temperaturc, which molecule has the maximum rotztional entropy ”
(1) H; (2) O, (3) D, (2) M

. : N - “ 8 rndiatios 5l -
55. The rotational constant '*N, is 2cm™'. The wave number of incident rzdiation i 2

Raman spectromeler is 20487 cm ™' . What is the wave number of first sczttered Swokes
line (in cm ') of [4.\'2 ?

(1) 20479 (2) 20475 (3) 20499 (4) 20493
56. For the vibrational Raman spectrum of 2 homonuclear diatomic molecule. the sclection
rule under harmonic approximation is :
(1) Av =20 only (2) Av==x1 only
(3) Av=12 only (4) Av=0, =1

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)
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57. The vibrational frequency and anharmonicity constant of an alkali halide are 300 ¢cm |
and 0.0025 respectively. The positions (in em 'y of its fundamental mode and first
overtone are respectively
(1) 300. 600 (2) 298.5,595.5  (3) 301.5.604.5  (4) 290, 580

58.

Ihe energy levels for cyclobutadiene are o + 2B, a. o and a - 2f. The delocalization
energy in this molecule is :

(1) 0 (2) -4p (3) -8p (4) 4a

59. Identify which of the following operators is not Hermitian ? Here 7is 1ota.

h o k . )
n =2 Q) i 3 = (4) X2
i2n Ox ox~ ox~

60. Calculate the 1:SR frequency of an unpaired clectron in a magnetic field of 0.33 T
given that for a free clectron, g = 2 and pg = 9.273 x 10724 /T,

(1) 2.3 GHz (2) 9.24 Glz (3) 1.15 GHz (4) 8.36 GHz
61. The fact that the fluorescence wavelength is often much longer than the irradiation
wavelength (Stokes shift) is a consequence of which phenomenon ?
(1) Low extinction coefficients (Lambert-Beer law)
(2) Vertical transitions (Kasha's rule)
(3) High ISC rates (El Sayed rule)
(4) The Franck-Condon principle
62. The vapor pressure of pure benzenc at a certain temperature is 640 mmig. A

nonvolatile nonclectrolyte solid weighing 2.175 g is added to 39 g of benzene. The

vapor pressurc of the solution is 600 mmHg. The molecular weight of the solid
substance is :

(1) 42.25 (2) 55.55 (3) 65.25 (4) 72.25

63. What is the molal lowering of the vapor pressure of water is 100°C ?

(1) 17.77 mm (2) 28.28 mm (3) 13.68 mm (4) 24.66 mm

PG-EE-July-2024/(Chemistry)(SET-Z)/(A) P. T. O.
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65

67.

68.

69.

‘ offloct Yy depr
Fthy lery AR I Mayr component of permanet antifree f ‘

4
ey 71ng Pl f VRler AT r r_-gf' af i .),' At Ol iy ot 4

A%
| 1141 w ¢ with ¢ [’;1\1’, 714 ,fe,,,f.lrft./ {r iy i 4 /

Y- 4 Furl
ff’r‘, ’14 /% ter an ,’J 74
| q A
( kg (2) 1815 kg (1) 1375 kg (4) 67 kg
4 - [ r 4
) g ol Benzene containing () )96 ” of benzoie acid (mo 2 // reey
() 117~ | ey f
VO below the frec Zing point of pure henzene If Benzme acid € A

benzenc

find 11y degree of association

(1y 72 349,

(Cniven = K for Benzene A

(2) #6.84%, (3) 96 44% (4) 66347

The surface tension of water at 21%C is 7275 107" N/m. A 33.24% (v/v) solution o
cthanol has Y 3324 10 ° N/m at the same temperature (riven I)‘.’f»')."/ of solutior
= 09614 » 10" kgym?. density of water — 0,9942 » 10° kg/m’ and angle of contac

6 - 0°. How much less will the alcohol solution rise in the same capillary 7

(1) 34.2% (2) 47.4% (3) 54.3% (4) 65.4%

Hyperconjugation involves overlap of the following orbitals

(1) oo (2) a-p (3) p-p (4) m-m

The z-isomer among the following is

H,C CH,CH H,C 1,00
N\ o \ b
(1) C=C (2) C=C
VA #A X
Ce Br H CHO
C¢Hs COOH

H-C H
(3) \(_ / (
= 4) C=C
/A /A
Ce H [ CH;
Out of the following the molecule that exhibits optical isomerism is -
(1) 2-methyl-2-pentene (2) 3-methyl-2-pentene

(3) 3-methyl-I-pentene (4) 4-methyl-1-pentenc

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)
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70. The stablest radical among the following is :

(1) CHCiny Cr, (2) CH3CHCH,
(3) CgHsCll, 11, () CeHs CHLCHY
71. The alkyl halides required to prepare N\ by Wurtz reaction are :

(1) ANCe and Ace 2\ and /C¢
Ce

(3) and A\CC 4 _| Ce and A .

Ce *) + )\(,c

Ce

72. Ozonolysis ol an alkene produces only one dicarbonyl compound. The structure of the
alkene is :

(1) CHy—=CIHl =CH -CH» —CHj; (2) @

3) O/ (4) All of the above

73. Which one of the following compound is aromatic in nature ?

(1) @ @) CH3
>
3) || (4) @@

74. Diels-Alder rcaction 1s :

(1) 4 + 2 cycloaddition
(2) 2 + 2 cycloaddition
(3) Electrophilic addition
(4) Nucleophilic addition

PG-EE-July-2024/(Chemistry)(SET-Z)/(A) P.T.O.
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75. Which of the following can be used as the halide component for I

reaction ?

(1) Chlorobenzence (2) Bromobenzenc
(3) Chloroethane (4) Isopropyl chloride

76.  Which of the lollowing alcohol is resistant to oxidation ?

Clly
(]) ]{3(‘,(‘ ] (2) //](' ('”2
Clly ol
(3) CHy-0I1 (4) I,C-CH-0H
l
CHy
77.  The product of the following reaction is :
CH,
gy n®
H;C | CH3CHyOH —1—_,
Clty Ciy
D |
(1) H3C-C-CH,0H (2) HyC—-C-CHy-OH
| |
OCI,CH; OH
Cll;
|
(3) H3C-C-CHy-0-CH,CH, (4) None of these
|
oIl

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)
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78.

79.

80.

81.

Phenol reacts with bromine in ('S, Lo give :
(1) o-bromophenol
(2) m- bromophenol

(3) 0- and p-bromophenol

(4) 2.4, 6-tribromophenol

The carboxylic acid that does not undergo Hell-Volhard-Zelinsky reaction is -

(1) CH;COO0I1

(2) (CHy),CHCOOH
(3) CH3CH,C11,COOH

(4) (CH3)zCCO0H

Which one of the following is a reagent in Gabricl amine synthesis ?
(1) an acyl or arylhalide (2) phthalimide

(3) hydroxylaminc (4) sodium azide

The product of the following reaction is :

(i) NaNOo 1 HCL
(ii) KCN .
N2Cl™
m (0 @ @ G) @ @ @
Cl

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)
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82.  The product [A] of the following reaction is

N,

’ (N Fel HCI
' — [A
@ (1) NaOH > [A]
(1) @ (2) @—NH: (3) @—” (4) O

83. The most suitable reagent for the conversion of RCH,OH — RCIHO is
(1) CrO3/ H,80,
(2) KMnOy /KON
(3) pPCC
(4) K>5Cry04 /11,80,
84. Which of the [ollowing combination of aldehydes give cross Cannizzaro reaction ?
(1) CH3;CHO . HCHO
(2) C¢HsCHO.CH;CHO
(3) CeHsCHO, 1ICHO
(4) All of thesc
85. Which of the following compound used alone will undergo an aldol reaction ?
(1) CH,0
(2) CH5COCTI
(3) CgHsCOCHs
(4) CH, =CHCHO

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)



I he diasaceh: e .
g86. accharide sug TOSe 14 composed of monosace harides

(1) D-glucose + elucoge
(2) D-fructose | D-fructose
(3) D-glucose D-galactose
(4) D-glucose ¢ D-fructose

87. Which of the lollowing statements about anomers is frue ?

(1) Anomers are diastereoisomers

(2) Anomers are cnantiomers

(3) Anomers arc constitutional isomer
(4) All of these

88. The reaction ol 7/;CH,MgBr with water yicld :

(1) CH,CH, (2) CH,=CH,

(3) CHyCH,OII (4) CH,-CH,
I
OH OH

89. Pyrrole is less basic than pyridine because the lone-pair of electrons on N-atom in
pyrrole :

(1) reside in sp hybrid orbital

(2) reside in sp> hybrid orbital

(3) is not part of the delocalized m molecular orbital
(4) is part of the delocalized m molecular orbital

PG-EE-July-2024/(Chemistry)(SET-Z)/(A) P.T.O.
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90. Quinoline underpo nucleophilic substitution on heatimyg with NaNIT

(1) 6-Aminoguinoline

(2) 2-Aminoquinoline
(3) 3-Aminoquinoline

(4) 4-Aminoquinoline

91. Complete the [ollowing reaction [A] is

Q SIT 1 NaOIl - [A]
() O (2) Oon
®) QS Na' (4) None of these

; >ohol a -ke
92. Basc-catalyzed condensation of two ester molecules to form an alcohol and B-keto

ester is called :

(1) Claisen condensation
(2) Corey-Housc recaction
(3) Aldol condensation

(4) Kolbce's reaction

93. What is used Lo initiate a trec-radical polymerization ?
(1) Benzoyl peroxide (2) Benzoic acid

(3) Benzyl alcohol (4) Benzil

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)
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ol Ihe o=Telixis comme lorm of -

(1) Primary strueture of protein

(2) Seeondary straeqyre ol protein

(3) Tertary structure ol protein
(4) None of these

g5. Anauxochrome is one which is
(1) colour enhancing
(2) agroup or atom with Jone pairs of clectron

(3) extended conjugation

(4) all of these

96. The energy required for various transition follow the order :
(1) TE—>Tf*>nj>n*>0—>0*>n—>c*
2)no>n*>c0*>n—og*>1— nt*
B)o-oc*>noso*>non*>n o
4) ooc*>non*>nso*>n—o

97.

In infra-red spectroscopy, the pair of isomers, which cannot be distinguished :

(1) Cis-trans isomers
(2) Functional isomers
(3) Enantiomers

(4) Position isomers

PG-EE-July-2024/(Chemistry)(SET-Z)/(A) P.T.O.
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99.

100.

The cycloalkanones, the frequency of absorption for carbony group is :

(1) 1000-1100 ¢m ! (2) 1280-1300cm ™'

(3) 1580-1600¢m ! (4) 1705-1725¢cm™'

Uhe signal(s) for a compound like 4 -CH, ~-CH, - B will be :

(1) Twosinglets  (2) Two triplet (3) One singlet (4) One triplet
How many ' 77 NMR signal in case of benzene ?

(1) Zero (2) One (3) Three (4) Six

PG-EE-July-2024/(Chemistry)(SET-Z)/(A)
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1
1. The alkyl halides required to prepare A/\ by Wurtz reaction are :
(1) AN\Ce and /\Ce 2) Y and /Ce
Ce
Ce
6 Y ad NS @) | Ce and A
' Ce
2.

Ozonolysis of an alkene produces only one dicarbonyl compound. The structure of the
alkene is :

(1) CH3-CH =CH-CH, -CH,4 ) @

A3) (Y (4) All of the above

3. Which one of the following compound is aromatic in nature ?

(1) @ 2) ;e>—c113
@ | | (4) 3@
~

4. Diels-Alder reaction is :

(1) 4 +2 cycloaddition
(2) 2+ 2 cycloaddition
(3) Electrophilic addition
(4) Nucleophilic addition

5. Which of the following can be used as the halide component for Friedel-Crafts
reaction ?
(1) Chlorobenzene (2) Bromobenzene

(3) Chloroethane (4) Isopropyl chloride

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.



6. Which of the following alcohol is resistant to oxidation ?

CIl;
|
(1) HyC-C-0Il (2) HyC-CH,
| |
Cll, OH
(3) CH; -0l (4) HyC-CH-OH
-
CH,
7. The product of the following reaction is :
CH,
o H®
H;CJW \ CHyCH,OH —H—_,
CII3 ('H3
| |
(1) H3C~C~CH,OH (2) HyC-C-CH,-OH
1 | ‘
OCIHCH, OH
Cll4
!
(3) HC~C - Clly=0=CHyCHjy (4) None of these
|
0ll

8. Phenol reacts with bromine in ('S o give
(1) o-bromophenol
(2) m- bromophenol
(3) o- and p-bromophenol

(4) 2,4, 6-Aribromophenol

PG-EE-July-2024/(Chemistry (SET-Z)/(13)



9. The carboxylic acid that does not undergo Hell-Volhard-Zelinsky reaction is

(1) CH,COO0II
(2) (CH3),CHICOOH
(3) CH3CH,C11,COOH

(4) (CH3);CCOOH

10. Which one of the following is a reagent in Gabriel amine synthesis 7
(1) an acyl or arylhalide (2) phthalimide

(3) hydroxylamine (4) sodium azide

11.  Electrolysis of an aqueous solution of 1.0 M NaOH results in :
(1) Na at the cathode and O, at the anode
(2) H, at the cathode and O, at the anode
(3) Na and H, at the cathode, and O, at the anode
(4) O, at the cathode and H, at the anode

12. Identify the speed distribution functions of Neon, Argon and Krypton gas in the three
curves (A or B or C) in the graph given below :

T

F(V)

Speed B
(1) Ne-A, Ar-B, Kr-C (2) Ne—-B, Ar-C, Kr-A
(3) Ne-C, Ar-B, Kr-A (4) Ne—-C, Ar-A, Kr-B

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.



of the molecules of a perfect gas is proportional 0 -

13. The root mean square speed .
3T (4) VT

M T T

. . 2
14. At room temperature. which molecule has the maximum rotational entropy -

(1) H; (2) 0, (3) D; (4) N2

ber of incident radiation in a

15. The rotational constant “.\'2 is 2cm”!. The wave num
ber of first scattered Stokes

Raman spectrometer is 20487 cm~!. What is the wave num
line (in em ') of "N ?
(1) 20479 (2) 20475 (3) 20499 (4) 20495

16. For the vibrational Raman spectrum of 2 homonuclear diatomic molecule, the selection

rule under harmonic approximation is :
(1) Av=20only (2) Av=2z1 only

(3) Av==+2 only (4) Av=0, %l

17. The vibrational frequency and anharmonicity constant of an alkali halide are 300 cm™!
and 0.0025 respectively. The positions (in cm™') of its fundamental mode and first

overtone are respectively :
(1) 300, 600 (2) 298.5,595.5
(3) 301.5,604.5 (4) 290, 580

18. The energy levels for cyclobutadiene are a ~ 2B, a, a and o — 2B. The delocalization
energy in this molecule is :
(1o (2) —4p (3) -8B 4) 4a

19. Identify which of the following operators is not Hermitian ? Here i is iota.
A ) 2
1y 22 @) i< 3) = @) x2
i2m ox axz 6-;2
20. Calculate the ESR frequency of an unpaired electron in a magnetic field of 0.33 T
given that for a free electron, g. =2 and pg =9.273 x 10724 J/IT.
(1) 23 GHz (2) 9.24 GHz

(3) 1.15GHz (4) 8.36 GHz

PG-EE-July-2024/(Chemistry)(SET-Z)/(B)



21.

22.

23.

24.

25.

26.

27.

28.

Copper has rolc in :

(1) Hb formation (2) ATP production by reformation

(3) Formation of fibres clastic (4) All of the above

Which among the following clectronic configurations represent the elements wnth the
maximum clectron affinity ?

(1) 1s252p’ (2) 15°252p"3s 3p’

(3) 1s252p'3s @) 15°25°2p"

Which one of the following is most easily reduced ?

(1) Ni(CO), (2) Cr(CO)s (3) Fe(CO)s (4) V(CO)s

The value of )y, in a cubic crystal is 325.6 pm. The value of ds3; is :

(1) 325.6 pm (2) 976.8 pm (3) 108.5 pm (4) 625.6 pm

A metal crystallizes in FCC structure with a unit cell side of 500 pm. If the density of
the crystal is 1.33 g/cc, the molar mass of the metal is close to :

(1) 23 (2) 24 (3) 25 (4) 26

The decomposition of gaseous acetaldehyde at T(K) follows second-order kinetics. The
half-life of this reaction is 400 s when the initial pressure is 250 Torr. What will be the

rate constant (in Torr 's™!).and half-life (in seconds) respectively, if the initial pressure
of the acetaldchyde is 200 Torr at the same temperature ?

(1) 1_()5 and 500 seconds (2) 10~ and 400 seconds
3) 10~* and 400 seconds 4) 10~ and 500 seconds
The carbon-14 activity of an old wood sample is found to be 14.2 disintegrations

min~'g”'. Calculate the age of the old wood sample if for a fresh wood sample
carbon-14 actw1ty is 15.3 disintegrations min~ g (tm carbon-14 is 5730 years), is :

(1) 5,000 years ~ (2) 4,000 years (3) 877 years (4) 617 years

Kohlrausch's law is applicable to a dilute solution of :
(1) Potassium chloride in hexane (2) Acetic acid in water

(3) Hydrochloric acid in water (4) Benzoic acid in benzene

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.



29. The concentration of a MgSO, solution having the same ionic strength as that of 2 0.1

M Na,SO, solution is :

() 0.05M (2) 0.067M (3) 0.075M (4) 0.133M

30. The molar conductivity A versus concentration (c) plot of sodium dodecylsufate n
water is expected to look like :

(N
,\\/
¢
(2)
A /\
c
3)
A
3
4)

=

PG-EE-July-2024/(Chemistry)(SET-7)/(B)



31. The chemical composition of brown ring produced in the test of N, is -

(1) [FeNOJSO,  (2) [FeNOICI,  (3) [FeSONO,  (4) [FeCl,INO

32. Under physiological condition, oxygen is binding to decoxy-hemoglobin and deoxy-
rmyoglobin, the binding curve and its pH dependence respectively are
(1) sigmoidal & pl1 dependent; hyperbolic and pH independent,
(2) hyperbolic and pH independent; sigmoidal & pH dependent.
(3) sigmoidal & pH independent; hyperbolic and pH dependent.
(4) hyperbolic and pH independent; sigmoidal & pH dependent.

33. The total number of isomers of [Co(en),Cl,], (en = ethylenediamine) is :
(1) 4 (2) 3 (3) 6 (4) 5

34. Arrange the following in decreasing order of axial C-O bond length and increasing
order of axial Ly.¢ :

Cco
co ocC co ocC co
oc\'L/co oc\hL/ >'L< >nln<
oc” | co oc” | Sco o[ eo oo | “ceo
PF, PMe; PCly PBry
i) (i) (iii) (iv)
(1) ii>iv>iii >i (2) iv>ii>iii>i
(3) ii>iv>i>iii (4) i>ii>iii >iv
35. Identify the correct statement for the two reactions given below :
- Xe +PtFg —26[Xe] [PtFe]

XeF, + MesNF ——> [MegN] [XeFs]

(1) Xe and XcI, both act as acids

(2) Xe and Xcl4 both act as bases

(3) Xe acts as an acid and XeF, act as base

(4) Xe acts as a base and Xek; act as an acid

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.



36.

37.

38.

39.

40.

41,

42,

thod 18 based on !
jrated ions
{ their nitrates

s in the fon-exchange me
(2) Size of the hy¢
(4) The solubility ©

The separation of lanthanide
(1) Basicity ol hydroxides
(3) Size of the unhydrated ion
wic titration will show @ lincar increase of the
| almost constany

d upto the break point ant

conductance with volume of titrant adde
conductance allerwards ? »
(1) A strong acid with a strong base (2) A strong acid with a weak base
(3) A weak acid with a strong base (4) A weak acid with a weak bas¢
The electronic configuration of chromium is 45 3d . The element tungsten (W) belongs

guration of its valence shell

to the same group and has atomic number 74, The conli

1S

) y ~o0_ .0
(1) 5s'4d’ 2) 65 5d’ (3) 65 5d' (4) 6s 5d

The nephelauxctic parameter () is highest for:
(1) Br (2) Cl 3) CN 4) F

Among the following series of transition metal ions, the one where all metal ions have

2 M - . .
3d“ electronic configuration 1s

(ay 1 vt ot e @) 1t ot vt

3) it v o0 ™ @ nttot ot Mt

Complete the following reaction |A]is:

<:>., SH 1 NaOH > [A]
1 O 2) <:> Ol

(3) <:> S Na' (4) None of these

Base-catalyzed condensation ol two ester molecules to form an alcohol and f-keto

ester is called :
(1) Claisen condensation (2) Corey-House reaction

(3) Aldol condensation (4) Kolbe's reaction

PG-EE-July-2024/(Chemistry WSET-7)/(B)



43.

44.

45.

46.

47.

What is used to initiate a tree-radical polymerization ?
(1) Benzoyl peroxide (2) Benzoic acid

(3) Benzyl alcohol (4) Benzil

The a-Helix is common form of :
(1) Primary structure of protein
(2) Secondary structure of protein
(3) Tertiary structure of protein
(4) None of these

An auxochrome is one which is :

(1) colour enhancing

(2) a group or atom with lone pairs of electron
(3) extended conjugation

(4) all of thesc

The energy required for various transition follow the order :
()rn->n*>n>n*>0c->0*>n—>0c* \
(D) 01> 65 0* >0 > o>

3) o>oc*>n>oc*>n>n*>n—>n*

4) coo*>no>n*>n—>oc*>n—>7*

In infra-red spectroscopy, the pair of isomers, which cannot be distinguished :

(1) Cis-trans isomers
(2) Functional isomers
(3) Enantiomers

(4) Position isomers

PG-EE-July-2024/(Chemistry)(SET-Z)/(B)
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48. The cycloalkanones, the frequency of absorption for carbony | groul

|
(1) 1000-1100 ¢m ' (2) 1280-1300¢cm

|
(3) 1580-1600¢m (4) 1705-1725¢m

49. The signal(s) for a compound like 4-CHy~CHy =B will be

» triplet
(1) Two singlets  (2) Two triplet (3) One singlet (4) One ripic

50. How many 171 NMR signal in casc of benzene ?

(1) Zero (2) One (3) Three (4) Six

en much longer than the irradiation

51. The fact that the fluorescence wavelength is ofl
h phenomenon ?

wavelength (Stokes shifl) is a consequence of whic
(1) Low extinction coefficients (Lambert-Beer law)

(2) Vertical transitions (Kasha's rule)

(3) High ISC rates (El Sayed rule)

(4) The Franck-Condon principle

a certain temperature is 640 mmllg. A

52. The vapor pressure of pure benzene at
nonvolatile nonelectrolyte solid weighing 2.175 g is added to 39 g of benzene. The

vapor pressurc of the solution is 600 mmHg. The molecular weight of the solid

substance is :
(1) 42.25 (2) 55.55 (3) 65.25 (4) 72.25

53. What is the molal lowering of the vapor pressure of water is 100°C ?
(1) 17.77 mm (2) 28.28 mm (3) 13.68 mm (4) 24.66 mm
54. Ethylene glycol a major component of permanent antifreeze, effectively depresses the

freezing point of water in automobile radiator. What minimum weight of ethylenc
glycol must be mixed with 6 gallons of water of protect it from freezing at ~24°C ?

(Given : 1 Gallon = 3.78S liter and K , = 186)
(1) 22.15kg (2) 18.15kg (3) 33.75kg (4) 62 kg |

PG-EE-July-2024/(C hemistry)(SET-Z)/(B)
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55. 20.27 g of Benzene containing 0.2965 g of benzoic acid (mol. wi, 122) freezes at
0.137°C below the freezing point of pure benzene. If Benzoic acid exists as a dimer in
benzene, find its degree of association. (Given: K, for Benzene is 5.12°C.m 1)

(1) 72.34% (2) 86.84% (3) 96.84% (4) 66.34%

56. The surfacc tension of water at 21°C is 72.75 x 103 N/m. A 33.24% (v/v) solution of
ethanol has y  33.24 x 107> N/m at the same temperature, Given : Density of solution
=0.9614 x 10° kg/m?, density of water = 0.9982 x 10° kg/m* and angle of contact,
0 = 0°. How much less will the alcohol solution rise in the same capillary ?

(1) 34.2% (2) 47.4% (3) 54.3% (4) 65.4%
57. Hyperconjugation involves overlap of the following orbitals :
(1) o-0 (2) o-p (3) p-p (4) m-n
58. The z-isomer among the following is :
H;C CH,CH, H;C "H,OH
% /
(1 C=C 2) C=C
/N
Ce Br H CHO
CeHs COOH H;C H
(3) \C = / 4) \C = C/
/N /A
Ce H H CH;
59. Out of the following the molecule that exhibits optical isomerism is :
(1) 2-methyl-2-pentene (2) 3-methyl-2-pentene
(3) 3-methyl-1-pentene (4) 4-methyl-1-pentene

60. The stablest radical among the following is :
(1) CHsCH,( H, (2) CHyCHCHy

(3) CeHsCH,C Hy @) CoHsCH,CHy

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.
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61. The product of the following reaction is :

NH,
@ (i) NaNO, I HCI
Gi)KCN .
NoCl™
n@© o @ ®) @ @ @
Cl CN

62. The product [A] of the following reaction is :
NO,

(#) Fe/ HCI
—_—
(i) NaOH

m () @ (0Nt @) (o)« @ )

[A]

63. The most suitable reagent for the conversion of RCHyOH — RCHO is :
(1) CrOy/H,S0,
(2) KMnO,/KOH
3) PCC
(4) KoCryO,/H,S0,

64. Which of the following combination of aldehydes give cross Cannizzaro reaction ?
(1) CH3CHO,HCHO
(2) C¢HsCHO,CH4CHO
(3) C¢HsCHO, HCHO
(4) All of these

PG-EE-July-2024/(Chemistry)(SET-Z)/(B)
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66.

67.

68.

69.

13

Which of the following compound used alone will undergo an aldol reaction ©
(H (‘”:() () f'”\('“(',’\
(3) CaHsCOC M () CHy = CHCHO

The diasaccharide sucrose is composed of monosaccharides :
(1) D-glucose + D-glucose

(2) D-fructose + D-fructose

(3) D-glucose + D-galactose

(4) D-glucose t D-fructose

Which of the following statements about anomers is true ?
(1) Anomers are diastercoisomers

(2) Anomers are enantiomers

(3) Anomers are constitutional isomer

(4) All of these

The reaction of CHyCH,oMgBr with water yield :

(1) CH3C1‘]3 (2) (7”2 =C112

(3) CH;CH,OH (4) CHy-CH,
|
OH OH

Pyrrole is less basic than pyridine because the lone-pair of electrons on N-atom in
pyrrole :

(1) reside in sp hybrid orbital
(2) reside in sp? hybrid orbital
(3) is not part of the delocalized m molecular orbital

(4) is part of the dclocalized m molecular orbital

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.
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70.

7.

72.

73.

74.

Quinoline undergo nucleophilic substitution on heating with NaVF> 10 8% -

(2) 2-Aminoquinoline

(1) 6-Aminoquinoline

(3) 3-Aminoquinoline (4) 4-Aminoguinoling

Indicate which one of the following relations is mef correct -

5T\  [éP) ;T (@
(1) —{%’ == @ -2} ==
Cp /S \CS/;' .\\CP S ':S P
as oP S 25 )
oV)r \el)y &P)r \eTp

When two moles of liquid A are mixed with two moles of liguid B af 300K. the excess

molar Gibbs energy of the solution is —1.3 kJ mol~! . The corresponding value of Gibbs

energy of mixing (in kJ) is closest to :

(1) -12.9 (2) -6.0 (3) -1.3 (4) 09

The minimum work required by an engine to transfer 5 J of heat from 2 reservoir at 100
Ktooneat300K is:

(2) 10J ) 2017

(1) 5] 3) 13]

The figure below describes how a reversible Camot heat engine works. [t stars

from the adiabatic compression step denoted by :

A

(1) AB 2y BC 4) AD

PG-EE-July-2024/(ChemistrySET-Z) (B)
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75. A thermodynamic equation that relates the chemical potential to the composition of a

mixture is known as :
(1) Gibb's-Helmholtz equation
(2) Gibb's-Duhem equation
(3) Joule-Thomson equation
(4) Debye-Huckel equation
76. The heat capacity of a species is independent of temperature if it is :
(1) Tetratomic (2) Triatomic
(3) Diatomic (4) Monatomic

77. The phase diagram of a compound is shown below :

The slopes of the lines OA, AC and AB are tan %, tan % and tan % respectively. If

melting point and AH of melting are 300K and 3 kJ mol ! respectively, the change in
the volume on melting is :

(1) 10tan§ ) mmng
(3) 10 cot - (4) 10cot 2

78. The number of phases, components, and degrees of freedom, when Argon is added to
an equilibrium mixture of NO, O, and NO, in the gas phase are, respectively :

(1) 1,3,5 (2) 1,4,5

(3) 1,3,4 @) 1, 4,4

* PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.
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79.

80.

81.

82.

83.

84.

B

. e . JPION . titran
For a potentiometric titration, in the curve of emf (E) vs volume (V) of the ¢

added. the equivalence point is indicated by :

(1) [dE/dV]| = 0 : [d'E/dV| = 0 (2) [dE/dV| =0 ; [d'E/d V| > 0
(3) |dE/dV]|> 0 ; 1d E/d°V] =0 (4) [dE/dV|> 0 ; |d'E/d V] > 0
The Daniel cell is :

(1) Py(s)Zn(s)Zn" (aq)|Cu’ (aq)Cu(s)[Pty

(2) Py (s)Zn(s)Zn" (aq)|Ag (aq)lAg(s)Pty

(3) Pt (s)Fe(s)Fe (aq)||Cu” (aq)Cu(s)/Pty

(4) Pt (s)[Ha(s)| 1,80, (aq)]|Cu” (aq)|Cu(s)[Pty

Coordination number and geometry of [CC(NO:;)G]Z—:

(1) 6, octahedral (2) 12, octahedral

(3) 8, octahedral (4) 12, icosaheral

If an element has seven electrons in its outermost shell then it is likely to have the
.............. atomic size among all the elements in the same period.

(1) largest (2) smallest
(3) same - (4) both (1) and (2)

The tripositive lanthanoid ion which does not show sharp peak in the absorption
spectra :

(1) Ga* @) Pm* 3) ce @) P

Ceo has :

(1) 14 pentagons and 18 hexagons
(2) 10 pentagons and 20 hexagons
(3) 12 pentagons and 20 hexagons
(4) 12 pentagons and 18 hexagons

PG-EE-July-2024/(Chemistry)(SET-Z)/(B)
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86.

87.

89.
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If Ay is the octahedral splitting energy and P is the pairing energy, then the crystal ficld
stabilization energy (CFSE) of [Co(NH3)6] "is:

(1) -0.840+2P (2) —0.8 A, (3) 1.8 Agt 3P (4) 0.8 Ap+P

Con51der the Iol]owmg complex ions, P, Q and R, P = [Fer] Q= [V(H20)blh nd
= [Fe(HzO)(,I The correct order of the complex ions, according to their spin-only
magnetic moment values (inBM.))is:

(1) Q<P<R . (2)R<Q<P.
(3) R <P<Q (4) Q<R<P
Glycerol is more viscous than glycol, the reason is :

(1) Higher molecular wt.

(2) More covalent

(3) More extent of hydrogen bonding

(4) Complex structure

In BF;, the B-I° bond length is 1.30 A, when BFj is allowed to be treated with MesN, it
forms an adduct, [MesN — BF;] The bond length of B-F in the adduct is :

(1) Greater than 1.30A
(2) Smaller than 1.30A
(3) Equal to 1.30A

(4) None of these

Name the type of the structure of silicate in which one oxygen atom of [SiO4]4_ is
shared ?

(1) Linear chain silicate

(2) Sheet silicate

(3) Pyrosilicate

(4) Three dimensional

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) P.T.O.
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< alv 7
90. Which of the following represents a set of hard acid and soft base respectively -
(1) Fe and I (2) Fe andS
(3) Ag and S’ (4) Ag and F

91. The quantum number of 20th electron of Fe (Z = 26) would be :
(1) 3,2,-2,-172
(2) 3.2,0,112
(3) 4,0,0,+1/2
4) 4. 1,1, - 12

92. The number of orbitals in n = 3 are :
(1) 1 (2) 4 (3)9 4) 16

93. Electronegativity of the following elements increases in the order :
(1) O,N,S, P (2) P,S,N,0O
(3) P,N.S,0 4) S,P,N,O

94. Predict the correct order of repulsion among the following :
(1) lone pair — lone pair > lone pair — bond pair > bond pair — bond pair
(2) lone pair - lone pair > bond pair — bond pair > lone pair — bond pair
(3) bond pair — bond pair > lone pair — bond pair > lone pair —lone pair
(4) lone pair — bond pair > bond pair — bond pair > lone pair — lone pair

gs5. Pick out the inéorrcct statement :
(1) sp’d hybridisation involves dx® - y? orbital
(2) Hybridiscd orbital form sigma-bond when overlaps with other orbitals.
(3) SF, molecule is more polar than CS;.

(4) o-nitrophcnol is more volatile than p-nitrophenol.

PG-EE-July-2024/(Chemistry)(SET-Z)/(B)



96.

97.

98.

99.

I )

1 S N N .
(1) SFy>8F, > S, (ionic character) -

2) AIF :
(2) 3 < ALO; < AIN (covalent character)
3) CaC |
3) L, <SnCl, < CdCl, (covalent character)
4 A
(4) ZnCl, < CdCl, < HgCl, (ionic character)

Which on - '
€ of the following molecules is expected to exhibit diamagnetic behaviour ?
(1) G

G3) 0,

2) Ny

4 S

For which of the following molecule significant p# 0 : _
cl CN OH "
(1) © ) © 3) © O] ©
& EN OH- SH
(1) Only (3 @) (3)and (@4
(3) Only (1) ~ (4) (1)and (2)

The geometry with respect to the central atom of the following molecules are N(SiH3)s,
MC;N, (Sl”})wp ¥

(1) planar, pyramidal, planar
(2) planar, pyramidal, pyramidal
(3) pyramidal, pyramidal, pyramidal

(4) pyramidal, planar, pyramidal

PG-EE-July-2024/(Chemistry)(SET-Z)/(B) : P.T.O.
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100. The IUPAC name of [Co(NH;)sONO]" ion is :

(1) Pentazmminenitritocobalt (IV) ion
(2) Pentaamminenitrocobalt (IV) jon
(3) Pentaamminenitrocobalt (I1I) ion

(4) Pentaamminenitritocobalt (1) ion

PG-EE-July-2024/(Chemistry ¥SET-7.)/(B)
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1. Indicate which one of the [ollowing relations is nof correct :

e
ar ) \as), or)s \as ),

. ( OS AP os oV

0B B e
C It ol Tk or T C P

2. When two moles of liquid A are mixed with two moles of liquid B at 300K, the excess
molar Gibbs encrgy of the solution is —1.5 kJ mol~". The corresponding value of Gibbs

energy of mixing (in k) is closest to :
(1) -12.9 (2) -6.0 (3) -1.5 4) -0.9
3. The minimum work required by an engine to transfer 5 J of heat from a reservoir at 100
K to one at 300 K is :
(L3 (2) 107 (3) 151 4) 201

4. The figure bclow describes how a reversible Carnot heat engine works. It starts

from the adiabatic compression step denoted by :

it

A

v

P
(1) AB (2) BC (3) DC (4) AD

5. A thermodynamic equation that relates the chemical potential to the composition of a

mixture is known as :
(1) Gibb's-Helmholtz equation (2) Gibb's-Duhem equation

(3) Joule-Thomson equation (4) Debye-Huckel equation

PG-EE-July-2024/(Chemistry)(SET-2)/(C) P.T.O.
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6.

10.

The heat capacity of species is independent of temperature if it18

- : : ; atomic
(1) Tetratomic (2) Triatomic (3) Diatomic (4) Monatom

The phase diagram of'a compound is shown below :

~ ~ . T[ H » :

The slopes of the lines OA. AC and AB arc tan % tan ? and tan 3 respectively. If
J

melting point and AH of melting

arc 300K and 3 kJ mol™! respectively, the change in
the volume on melting is :

(1) 10 tan = 2) 10tan§ (3) 10cot§ (4) IOcot—Z—
3

The number of phases, components, and degrees of freedom, when Argon is added to
an equilibrium mixture of NO, O;and NO, in the gas phase are, respectively :

(1) 1.3,5 2) 1,4,5 (3) 1,3,4 4) 1,4,4

For a potentiometric titration, in the curve of emf (E) vs volume (V) of the titrant
added, the equivalence point is indicated by :

2 2

(1) [dE/AV| = 0 [d'E/d’V] =0 (2) [dE/dV] =0 ; |d E/dV]> 0
2 2 2 2

(3) [dE/dV|> 0 ; [d B/’ V] =0 (4) [E/AV]> 0 ; | E/dV] > 0

The Daniel cell is :

(1) Py(s)Zn(s)Zn" (aq)/[Cu’ (aq)|Cu(s)[Pt;
(2) Pt ($)Zn(s)7n” (aq)| Ag (aqlAg(s)IPty
(3) Pt (s)Fe(s)le’ (ag)||Cu’ (aq)ICu(s)[Pty
(4) Py (s)11a(5) 11,80, (aq)| Cu” (aq)|Cu(s)|Pty

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)




11.

b

13.

14.

15.

16.

1

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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Coordination number and peometry of [Ce(NO4),|

(1) 6. octahedral — (2) 12, octahedral  (3) 8, octahedral (4) 12, icosaheral

I an clement has seven clectrons in its outermost shell then it is likely to have the
.............. atomic size among all the clements in the same period,
(1) largest (2) smallest (3) same (4) both (1) and (2)

The tripositive lanthanoid ion which does not show sharp peak in the absorption
spectra

(M Ga™ ) Pm’ (3) ce (4) pr!

Cyo has :

(1) 14 pentagons and 18 hexagons

(2) 10 pentagons and 20 hexagons

(3) 12 pentagons and 20 hexagons

(4) 12 pentagons and 18 hexagons

If A is the octahedral splitting energy and P is the pairing encrgy, then the crystal ficld
stabilization encrgy (CFSE) of [Co(NH;)g] ™ is :

(1) -0.8 A+ 2P (2) -0.8 4, (3) -1.8 A;+3P  (4) -0.8 Ap+P

Consider the lollowing complex ions, P, Q and R, P = [FeF(,]Jh, Q= [V(Hzo)r,]y and

R = [Fe(H,0)s| : The correct order of the complex ions, according to their spin-only
magnetic moment values (in B.M.) is :

(1Q<P=R (2) R<Q<P R <F=g0 (4) Q<R<P

Glycerol is more viscous than glycol, the reason is :
(1) Higher moleccular wt.

(2) More covalent

(3) More extent of hydrogen bonding

(4) Complex structure

S X 4 B
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. - ated with MeiNL it
18. In BF;, the B-I° bond length is 1.30 A, when Bl 1s allowed to be ucalf,d with Me3NL 1
forms an adduct. |[Me;N — B3] The bond length of B-I' in the adduct 15 -
(1) Greater than 1.30A (2) Smaller than 1.30A
(3) Equal to 1.30A (4) None of thesc

A
; ¢ : . C[Si04] s
19. Name the type of the structure of silicate which onc oxygen atom of [Si04]

shared ?

(1) Lincar chain silicate (2) Sheet silicate
(3) Pyrosilicate (4) Three dimensional
20. Which of the [ollowing represents a set of hard acid and sofl base ICS]‘)LCthL]y !

) Fe andl (@) Fe andST (3) Ag ands’  (4) Ag andF

21. The quantum number of 20th electron of Fe (Z = 26) would be :
(1) 3.2,-2. - 1/2 12y73,2.0,172
(3) 4.0.0. +1/2 (4) 4,1,-1,+1/2

29. The number ol orbitals inn =23 are :

(1) 1 (2) 4 3) 9 4) 16

23. FElectronegativity of the following elements increases in the order :

(1) O.N,S. P (2) P,S,N, 0 (3) P,N,S,0 4) S,P,N, O

04, Predict the correct order of repulsion among the following :
(1) lone pair - lone pair > lone pair — bond pair > bond pair — bond pair
(2) lone pair — lone pair > bond pair — bond pair > lone pair — bond pair
(3) bond pair — bond pair > lone pair — bond pair > lone pair —lone pair
(4) lone pair - bond pair > bond pair — bond pair > lone pair — lone pair
25. Pick out the incorrect statement :
(1) sp3d hybridisation involves dx’ —y2 orbital
(2) Hybridised orbital form sigma-bond when overlaps with other orbitals.
(3) Sk, molecule is more polar than CS; .

(4) o-nitrophcenol is more volatile than p-nitrophenol.

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)



26. Which ol the Tollow mg order is nof correet ?
(1) SFy > SFy -~ SE( (ionie charaeter)
(2) AIFy < ALOy < AIN (covalent character)
(3) CaCly < SnCl < CdCly (covalent character)

() ZnCly < CdCL < HpCly (fonie character)

27. Which one of the following molecules is expected to exhibit diamagnetic behaviour ?

(H G (2) N, (3) Oy 4) S,

28. Forwhich of the following molecule significant p+ 0 :
Cl CN OH o
(D | e (2) (3) (4)
.
Cl CN OH oF
(1) Only (3) (2) (3)and (4)
(3) Only (1) (4) (1)and (2)

29. The geometry with respect (o the central atom of the following molecules are N(SiH;)s,

Me;N. (Sill;);P :

(1) planar, pyramidal, planar

(2) planar, pyramidal, pyramidal

(3) pyramidal, pyramidal, pyramidal

(4) pyramidal. planar, pyramidal

30. The IUPAC name ol‘ICo(NI-h)SONO]z' ion is :
(1) Pentaammincnitritocobalt (IV) ion
(2) Pentaamminenitrocobalt (IV) ion
(3) Pentaamminenitrocobalt (111) ion

(4) Pentaamminenitritocobalt (I11) ion

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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Complere v ‘Howng ceagtion (A 18

_/:_/ SH - NaOH 5 (A
m{ ) @ { yom

B )5 e (4) Noae of fhese
W?ﬂﬂﬂ%ﬂfﬂﬂ“bﬁ-ﬂwdﬁh

ester is called -

(1) Clasen condensation
(2) Corey-$onse reaction
(3) Aldol condermation

(4) Kolbe's reaction *

What is used 1o inftiate 2 tree-vadiczl polymerization 7
(1) Benzoyl peroxide (2) Benzoic acid
(3) Benryl alcohaol (4) Benzl

The o-Helix is common form of -

(1) Primary structime of protein
(2) Secondary structure of protein
(3) Tertiary siructuse of profen

(4) None of these

PGEE-Juby-2024/(Chemistry fSET-7)(C)



37.

38.

An auxochromce is one which is :

(1) colour enhancing

(2) a group or atom with lone pairs of electron

(3) extended conjugation

(4) all of these

The energy required for various transition follow the order :
Da-s>a*>non*>6>306*>n—0*
2)n->a*>cc6*>noc*>n o7t
B)c>c*>n>c*>aoar>n o>t

4 oo>c*>r>a*>n>06*>n—r*

In infra-red spectroscopy, the pair of isomers, which cannot be distinguished :

(1) Cis-trans isomers
(2) Functional isomers
(3) Enantiomers

(4) Position isomers
The cycloalkanones, the frequency of absorption for carbonyl group is :
(1) 1000-1100 cm™*
(2) 1280-1300cm !

(3) 1580-1600 cm ™!
(4) 1705-1725cm™

39. The signal(s) for a compound like A-CH,-CH, - B will be :

(1) Two singlets  (2) Two triplet (3) One singlet (4) One triplet

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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40.

41.

42.

43.

44.

45.

— - e R R i e WP
IHow many '// NMR signal in case of benzene ?
(1) Zero (2) One (3) Three (4) Six

The fact that the [uorescence wavelength is often much longer than the irradiation

wavelength (Stokes shift) is a consequence of which phenomenon ?

(1) Low extinction coefficients (Lambert-Beer law)

(2) Vertical transitions (Kasha's rule)

(3) High ISC rates (El Sayed rule)

(4) The Franck-Condon principle

The vapor pressure of pure benzenc at a certain temperature is 640 mmHg. A
nonvolatile nonelectrolyte solid weighing 2.175 g is added to 39 g of benzene. The

vapor pressurc of the solution is 600 mmHg. The molecular weight of the solid
substance is :

(1) 42.25 (2) 55.55 (3) 65.25 (4) 72.25
What is the molal lowering of the vapor pressure of water is 100°C ?
(1) 17.77 mm (2) 28.28 mm

(3) 13.68 mm , (4) 24.66 mm

Ethylene glycol a major component of permanent antifreeze, effectively depresses the

freezing point of water in automobile radiator. What minimum weight of cthylenc

glycol must be mixed with 6 gallons of water of protect it from freezing at —24°C ?
(Given : 1 Gallon = 3.785 liter and K =186)

(1) 22.15 kg (2) 18.15kg (3) 33.75 kg (4) 62 ke

20.27 g of Benzene containing 0.2965 g of benzoic acid (mol. wt. 122) freezes at
0.137°C below the [reezing point of pure benzene. If Benzoic acid exists as a dimer in

benzene, find its degree of association. (Given: K for Benzene is 5.12°C.m by
(1) 72.34% (2) 86.84%
(3) 96.84% (4) 66.34%

PG-EE-July-2024/(C ‘hemistry)(SET-Z,)/(C)
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46. The surface tension of water at 21°C is 7275 » 10 * N/m. A 33.24% (v/v) solution ©
cthanol has y - 33.24 x 10 ' N/m at the same temperature. Given @ Density of solutio

1 i) ' 3 ) { ! § P

0.9614 ~ 10" kp/m". density of water ~ 0.9982 » 10 kg/m” and angle of contac

007 How much less will the alcohol solution rise in the same capillary 7
(1) 34.2% (2) 47.4% (3) 54.3% (4) 65.4%
47. Hyperconjugation involves overlap of the following orbitals :
(1) o-0 (2) o-p (3) p-p (4) n-m
48.  The z-isomer among the following is :
H;C CH,CH, H,C ‘H,0H
\ 7 \o_
(1) C=i (2) C=C
7\ /N
Ce Br H CHO
C¢H; COOH H,C H
(3) \C L‘/ (4) \C = C/
7N /N
Ce I H CH,

48. Out of the following the molecule that exhibits optical isomerism is -
(1) 2-methyl-2-pentene (2) 3-methyl-2-pentenc
(3) 3-methyl-1-pentene (4) 4-methyl-1-pentene
90. The stablest radical among the following is :
(1) CH5CH (.' 11 (2) Cly CHCIH
(3) CelsCll, C 11 @) Colls CHLCly
51. Copper has rolc in :
(1) Hb formation
(2) ATP production by reformation
(3) Formation ol fibres elastic
(4) All of the above

P(s’—l‘l['L—JuIy—2024/(( hemistry))(SIVT-2.)/(C) P T 0:
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53.

54.

55.

56.

=7 8

58.

C

: . i e 2@ oeaie eifincms Eecarore . clements with the
Which among the following clectronic configurations represent the

maximum clectron affinity ?

0"

‘ ) 2 0 P 4
(15 1s 28 2p (2) 1s2s 2p 3s 3p
|

(4) ls"ZH' f’.p'

gt o
(3) Is 2s 2p 3x

Which one of the following is most casily reduced ?

(1) Ni(CO), (2) Cr(CO), (3) Ie(CO);s (4) V(COs

The value of d;;, in a cubic crystal is 325.6 pm. The value of diy is

(1) 325.6 pm (2) 976.8 pm (3) 108.5 pm (4) 625.6 pm

A metal crystallizes in FCC structure with a unit cell side of 500 pm. If the density of
the crystal is 1.33 g/cc, the molar mass of the metal is close to

(1) 23 (2) 24 (3) 25 (4) 26

The decomposition of gascous acctaldehyde at T(K) follows second-order kinetics. 'l he
half-life of this reaction is 400 s when the initial pressure is 250 Torr. What will be the

rate constant (in Torr‘ls‘l) and half-life (in scconds) respectively. il the initial pressure
of the acetaldchydc is 200 Torr at the same temperature ?

(1) 10°and 500 seconds

2) 10~ and 400 scconds
(3) 107 and 400 seconds
(4) 10~ and 500 scconds

The carbon-14 activity of an old wood sample is found to be 14.2 disintegrations
min g™, Calculate the age of the old wood sample, if for a fresh wood sample
carbon-14 activity is 15.3 disintegrations min- l g'l (412 carbon-14 is 5730 years), is

(1) 5.000 vears (2) 4.000 years (3) 877 ycars (4) 617 ycars

Kohlrausch's law is applicable to a dilute solution of':
(1) Potassium chloride in hexane

(2) Acetic acid in water

(3) Hydrochloric acid in water

(4) Benzoic acid in benzene

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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59. The concentration of a MgSO, solution having the same ionic strength as that of a 0.]
M Na,80, solution is :

(1) 0.05M (2) 0.067 M
(3) 0.075 M (4) 0.133 M

60. The molar conductivity A versus concentration (c¢) plot of sodium dodecylsufate in
water is expected to look like :

(1)
/\\/
c
(2)
A
c
(3)
Al
C
(4)
A\\
c

PG-EE-July-2024/(Chemistry)(SET-Z)/(C) i
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61.

—N\

62.

63.

64.

65.

T R AR R LRSS, TAUATE SRR W R ST, A e s e

The alky! halides required to prepare /\/\ by Wurtz reaction are :
(1) AN\Ce and /\Ce (2) Y and Ce
Ce
@ Y ana A 4 | _Ce and \
o Ce ’ Ce
Ce

Ozonolysis of an alkene produces only one dicarbonyl compound. The structure of the
alkene is ;

(1) CHy=Cll =CH -CH, -CH, ) @

(3) (j/ (4) All of the above

Which one of the following compound is aromatic in nature ?

(1) @ ) CH3
>~
3) || (4) @@

Diels-Alder reaction is :

(1) 4 +2 cycloaddition

(2) 2 +2 cycloaddition

(3) Electrophilic addition

(4) Nucleophilic addition

Which of the following can be used as the halide component for Friedel-Cralls
reaction ?

(1) Chlorobenzene (2) Bromobenzene

(3) Chlorocthane (4) Tsopropyl chloride

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)



66. Which of the lollowing alcohol is resistant to oxidation ?

Cliy
|

(1) HyC-C-oH
|
Clly

(3) CHy-o0I

67. The product of the following reaction is ;

CH,

@
H5C + CHyCH,0H -2,

CH,
|
(1) HyC-C-CH,0H

|
OCI1,CH,

CH,
|
(3) H3C—-C—CHy—0-CH,CHy

|
Ol

(2) Hy,C-Cl,

|
OH

(4) HyC-CH-OH

|
CH,

CHy

|
(2) HyC-C-CHy-OH

|
OH

(4) None of these

68. Phenol reacts with bromine in CS, to give :

(1) o-bromophenol
(2) m- bromophenol
(3) o- and p-bromophenol

(4) 2, 4, 6-tribromophenol

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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69. The carboxylic acid that does not undergo Hell-Volhard-Zelinsky reaction 1S -
(1) CHACOOI

(2) (CH3)2CHCOOH
(3) CHCHACTT,COO0H

(4) (CH3),CCO0H

70.  Which onc of the following is a reagent in Gabriel amine synthesis ?
(1) an acyl or arylhalide
(2) phthalimide
(3) hydroxylamine

(4) sodium azide

71. The product of the following reaction is :

NH,

(i) NaNOy 1 HCI_
(ii) KCN .
No Cl™
m (o) @) @ ®) @ @

67/ CN

72. The product [A] of the following reaction is :
NO,

(i) el HCI IA]
(i) NaOH

(1) @ (2) @—Nﬂz 3) @-Cl (4) O

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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73. The most suitable reagent for the conversion of RCHLOH —» RCTIO s
(1) Croy/ 1480,
(2) KMnO,/ KON
(3) PCC
(4) KyCry04 /11,80,
74. Which of the following combination of aldehydes give cross Cannizzaro reaction
(1) CH;CHO . HCHO
(2) CgHsCHO,CHLCHO
(3) CeHsCHO. HCHO
(4) All of these
75. Which of the following compound used alone will undergo an aldol reaction 7
(1) CH,0
(2) CH5COCII,
(3) CgHsCOCGH
(4) CH, =CIICHO
76. The diasaccharide sucrose is composed of monosaccharides :
(1) D-glucosc + D-glucose
(2) D-fructosc + D-fructose
(3) D-glucose  D-galactose
(4) D-glucose + D-fructose

PG-EE-July-2024/(Chemistry)(SET-Z)/(C) o



0 &

77, Which of the following statements about anomers is true 7
(1) Anomers are dinstercoisomers
() Anomers are enantiomers
(1) Anomers are constitutional isomer
(4) All of these

78, The reaction of 714 115 Mglr with water yield

(1) CHyH, (2) CHy=CH,

(3) CHyCHLO01 (4) CH,-CH,
|
OH OH

79. Pyrrole is less basic than pyridine because the lone-pair of electrons on N-atom In
pyrrole :

(1) reside in sp hybrid orbital
(2) reside in sp? hybrid orbital
(3) is not part of the delocalized © molecular orbital
(4) is part ol the delocalized m molecular orbital
80. Quinoline undergo nucleophilic substitution on heating with NaNH, to give :
(1) 6-Aminoquinoline

(2) 2-Aminoquinolinc
(3) 3-Aminoquinoline

(4) 4-Aminoquinoline

PG-EE-July-2024/(Chemistry)(SET-Z,)/(C)
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82.

83.

84.

85.

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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'he chemical COMposition of hrow

n ring produced in the test of NO, is :
(1) [FeNO]SO,

(2) [FeNOICL, — (3) [FeSO4NO,  (4) [FeCl,|NO

Under physiological condition, oxygen is binding to deoxy-hemoglobin and deoxy-

rnyoglobin. the binding curve and its pll dependence respectively are :
(1) sigmoidal & pi1 dependent; hyperbolic and pI independent.

(2) hyperbolic and pli independent; sigmoidal & pH dependent.
(3) sigmoidal & pll independent; hyperbolic and pH dependent.

(4) hyperbolic and pI1 independent; sigmoidal & pH dependent,
The total number of isomers of [Co(en),Cly], (en = ethylenediamine) s :
(1) 4 2) 3 3) 6 4) 5

Arrange the following in decreasing order of axial C-O bond length and increasing
order of axial Ly :

CO co Gl C|30 o
OC\rL/co OC\JA/CO OC\L/CO oc>M<
oc/\\co oc/\\co oc/\\co oc l co

PF, PMe, PCl3 s
Q) (ii) (iif) (iv)
(D) ii>iv>iii > i @) wv=i=ji=i
(3) 1 >iv>i>iii 4) 1>1u>iii>iv

Identify the correct statement for the two reactions given below :
St T =
Xe + PtFg ——5 5| Xe] [PtF¢]

XeF, + Me,NF ——» [Me,N]| [XeFs]

(1) Xe and XcI; both act as acids

(2) Xe and Xcl‘, both act as bases

(3) Xe acts as an acid and XeF, act as base

(4) Xe acts as a base and Xel‘, act as an acid

| R i
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86.

87.

88.

88.

90.

91.

The separation of lanthanides in the fon-exchange method is based on-:
(1) Basicity ol hvdroxides

(2) Size of the hydrated ions

(3) Size of the unhydrated ion

(4) The solubility of their nitrates

Which one of the following conductometric titration will show a linear Increase of the
conductance with volume of titrant added upto the break point and almost constant
conductance afierwards ?

(1) A strong acid with a strong base  (2) A strong acid with a weak base
(3) A weak acid with a strong base (4) A weak acid with a weak base

. . . S .
The electronic configuration of chromium is 4s 3d . The element tungsten (W) belongs
to the same group and has atomic number = 74. The configuration of its valence shell
is :

5 2 0. 6
(1) 55 4d’ (2) 65'5d (3) 6s5d" (4) 6s 5d

The nephelauxectic parameter () is highest for :
(1) Br (2] @l (3) CN° 4 F

Among the following series of transition metal ions, the one where all metal ions have
2 . . .
3d~ electronic configuration is :

(1) 72, 7, o, Mt Q) 7%, v, o, et
(3) Tit, V. o, Mt @) 1i*t, v, o, wt

Electrolysis of an aqueous solution of 1.0 M NaOH results in :
(1) Na at the cathode and O, at the anode

(2) H, at the cathode and O, at the anode

(3) Na and H, at the cathode, and O, at the anode

(4) O, at the cathode and H, at the anode

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)



92.

93.

94.

95.

96.

87.

L,

Identify the speed distribution functions of Neon, Argon and Krypton gas in the threc
curves (A or 3 or C) in the graph given below :

H{ A
:
F(V) C
Speed |
(1) Ne-A, Ar-B, Kr-C (2) Ne-B, Ar-C, Kr-A
(3) Ne-C, Ar B, Kr-A (4) Ne-C, Ar-A, Kr-B

The root mean square speed of the molecules of a perfect gas is proportional to :

(y i’ @y G) T @) UT

Atroom temperature, which molecule has the maximum rotational entropy ?
(1) H, 2) O, (3) D, (4) N,

The rotational constant MNz is 2cm”'. The wave number of incident radiation in a

Raman spectrometer is 20487 cm™' . What is the wave number of first scattered Stokes
line (in cm™ Yol MNZ ?

(1) 20479 (2) 20475 (3) 20499 (4) 20495

For the vibrational Raman spectrum of a homonuclear diatomic molecule, the selection
rule under harmonic approximation is :

(1) Av=0 only (2) Av==1 only
(3) Av=42 only (4) Av=0, 1

The vibrational frequency and anharmonicity constant of an alkali halide are 300 ¢m ™'
and 0.0025 respectively. The positions (in em™') of its fundamental mode and first
overtone are respectively :

(1) 300, 600 (2) 298.5,595.5 (3) 301.5,604.5 (4) 290, 580

PG-EE-July-2024/(Chemistry)(SET-Z)/(C) | L I S
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— 2p. The delogyy:.
. reot 2B, a0 and o - 2P = ocahzatlon
98. The energy levels for cyclobutadiene a
energy in this molecule s -

4) 4a
(1) 0 (2) -40 (3) _SB ' 2 Here i iS iota-
is not Hermitian !
99.  Identify which of the following operators IS 1
2 5’ @) x*
h & L) @) Ald
Y ®ig s

: in a magnetic field of 033 ¢
100. Calculate the 13SR frequency of an U“Pa“—e(; ;I:;t:olnoﬁza VT.
given that for a free electron, g =2 and pp = 7.

(4) 8.36 GHz
(1) 2.3 GHz (2) 9.24 GHz (3) 1.15 GHz

PG-EE-July-2024/(Chemistry)(SET-Z)/(C)
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1. The chemical compenttioon of bwowrn ring produced in the tew of Wil 1

(1) [FeNOYIS), (2) [FeNoy) | ) (VeSS0 0),  (4) (el ), M)

2. Under physuological comdit rrygen n anding Yo denry -hemoglobnn and desrry

myoglobin. the hinding curve and i pl§ dependence resprctively are
(1) sigmendal & pll dependent. by pertedic and pii independen
(2) hyperbolic and pHl independent . sigrrends) & phi deprndern
(3) sigmendal & phi mdependent. by pervolic and i dependen
(4) hyperbolic and pH independent. sigrmendal & pif dependern

3. The total number of isomers of [Colen)AC) ), (en - ehylencdiamine) is

(1) 4 (2) 3 (3) 6 (4) %

7

4. Amange the following in decreasing order of axial CA) bond lengh and incressing
order of axizl ..

= r cO
o (v's) v
oc o oc | co oc o o]
~ [ L ~N) ) “U-/ W
"\ /'f\ / [ - / - o
R B T
br. e, PCY, =
(i) (i) (i) i
(1) i > iv =~ iii ~ i (2) iv -7~ il ~ i
(3) i>iv=i-iii (4) i > ii - i1 = iv
S. Identify the correct statement for the two reactions given below -

Xe + PtFs —6 ,[Xe] [PtF)

XeF ~ Me NI —— [MeN] [XeF )

(1) Xe and Xck ; both act as acids

(2) Xe and Xcl ( both act s bases

(3) Xe acts as an acid and XeF , act a3 base
(4) Xe acts as a base and XeF ; act a8 an acid

PG-EE-July-2024/(Chemistry (SET-Z)/(D) P.T.0O.



10.

11.

. : w rHi . . : ha:('(l on
[ 'he separation ol lanthanides in the 1on exchange method 18
Jr . > ons
(1) Basicity of hvdroxides (2) Size of the hydrated 1
. . — " “their nitrates
(3} Size of the unhydrated 1on (4) The solubility of the
. . . ' i M ~ creasce of ne
tometric titration will show a lincar INCrease

Which one of the following conduc
conductance with volume of titrant

and almost constant

added upto the break point

conductance aflerwards ?
. . 3 h oa weak base
(1) A strong acid with a strong basc (2) Astrong acid with a weak bt

(3) A weak acid with a strong basc (4) A weak acid with a weak bas¢

: . ) . . o e Va5 e sleme e 'y belongs
The clectronic configuration of chromium is 4s 3d . The clement tungsten (W) belongs

to the same group and has atomic number = 74. The configuration of its valence shell

1S .

(1) 5s'4d (2) 6s'5d (3) 65 5d" (4) 6s 5d
The nephelauxetic parameter (B) is highest for:

(1) Br (2) CI (3) CN’ 4) F

Among the following series of transition metal ions, the one where all metal ions have
3d? electronic configuration is :

() 12, 13, ot et

Q) T, v ot et

(3) Ti", yt . ort, Mn't

(4) Ti4+5 l/3i . C"_2+, M”3+

Complete the [ollowing reaction [A] is :

Q SH + NaOH — [A]
(1) Q (2) Qon

(3) QS Na' (4) Nonc of these

PG-EE-July-2024/(Chemistry)(S ET-Z)/(D)
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12. Base-catalvzed condensation of two ester molecules 1o form an alconol ane

cster s called

(1) Claisen condensation
(2) Corey-lHouse reaction
(3) Aldol condensation

(4) Kolbe's reaction

13.  What is used (o initiatc a tree-radical polymerization 7
(1) Benzoyl peroxide (2) Benzoic acid

(3) Benzyl alcohol (4) Benzil

14. The a-Helix is common form of
(1) Primary structure of protein
(2) Secondary structure of protein
(3) Tertiary structure of protein
(4) None of these
15. An auxochrome is one which is :
(1) colour enhancing
(2) a group or atom with lone pairs of electron
(3) extended conjugation

(4) all of these

PG-EE-July-2024/(Chemistry)(SET-Z)/(D) P.T.O.



16.  The energy required for varions transition follow the order
(M7 >a* n »a* o5 »a* n »ot
(DYn>»a*>0 »o0*>n >6*>n > n*

3o »>c*n>e*>n3a*>n > n*

Yo >0 1 >a*>n >6* >n »a*

17. Ininfra-red spectroscopy. the pair of isomers. which cannot be distinguished
(1) Cis-trans isomers
(2) Functional isomers
(3) Enantiomers
(4) Position isomers
18.  The cycloalkanoncs, the frequency of absorption for carbonyl group is :
(1) 1000-1100 ¢m ™" (2) 1280-1300cm
(3) 1580-1600c¢m ! (4) 1705-1725¢cm !

19.  The signal(s) for a compound like 4 -CH, —CIH, — B will be :

(I) Two singlets  (2) Two triplet (3) One singlet (4) Onc triplet

20. How many '// NMR signal in casc of benzene ?

(1) Zero (2) One (3) Three (4) Six
21.  The alkyl halides required to preparc M by Wurtz reaction arc :
(1) A\Ce and /\Ce (2) Y and sCe
Ce
Ce .
3) \ge and N\ (4) +_Cc and A ..
Ce

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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22. Ozonolysis of an alkene produces only one dicarbonyl compound | fructur
alkene is
(/
5 I\
() CHy -1l -, - CH, (2) J,
‘ e

(3) (j/ (4) All of the above

23.  Which one of the following compound is aromatic in nature ”

(1) @ 2) CH;
-~
||

—

(3)

(4)

24

24. Dicls-Alder rcaction is :
(1) 4 + 2 cycloaddition (2) 2+ 2 cycloaddition

(3) Electrophilic addition (4) Nucleophilic addition

25. Which of the following can be used as the halide component for Friedel-Craits

rcaction ?
(1) Chlorobenzene (2) Bromobenzene
(3) Chloroethanc (4) Isopropyl chloride

26. Which of the following alcohol is resistant to oxidation ?

Cll;
i
(1) HyC—C -0l (2) HsC-CH,
| |
CIE OH
(3) CH3—-O0Il (4) H;C-CH-OH

|
CH;

PG-EE-July-2024/(Chemistry)(SET-Z)/(D) PT.O



27. The product of the following reaction is

/1,
"

’[ﬂ + (]]( I,\f),, »
N

(11, 114
(1) HC-C C1,0H (2) I,C-C-CHy -0l
OCTI,CH ol
Cll,
(3) HyC—-C Iy -0~-CHoCHjy (4) Nonc of these
o1l

28. Phenol reacts with bromine in CS, to give :
(1) o-bromophenol
(2) m- bromophenol
(3) o- and p-bromophenol

(4) 2. 4. 6-tribromophenol

29. The carboxylic acid that does not undergo Hell-Volhard-Zelinsky reaction is :
(1) CH;COOI
(2) (CH3),CHCOOH
(3) CH3CH,C1I,COOH

(4) (CH5);CCOOI

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)



30, Wlach one of the tollowing 15 a reagent in Gabr
(1) o acvl or arvihalide (2) phtha

(VY hvdroxy L (Ay sodium azid

31, Vlectrolysis of an agueous solution of 1.0 M NaOFf r
(1) Na at the cathode and ), at the anode
(2) 115 at the cathode and O, at the anodc
(3) Naand 11, at the cathode. and O, at the anode
(4) O, at the cathode and 11, at the anode

32. Identify the speed distribution functions ot Neon. Argon and Krypton zas
curves (A or 3 or C) in the graph given below

1

F(Vv)

Speed o
(1) Ne-A, Ar B, Kr-C (2) Ne-B. Ar-C, Kr-A
(3) Ne—C, Ar-B, Kr-A (4) Ne-C. Ar-A. Kr-B

33. The root mean square speed of the molecules of a perfect gas is proportional 1o

M ur” @) T 3y T @) 1T

34. At room temperature, which molecule has the maximum rotational entropy
(1) H, (2) O, (3) D, (4) N:

35. The rotational constant 'Nj is 2cm . The wave number of incident radia
Raman spectrometer is 20487 cm ™' . What is the wave number of first scatte
line (in em ™) of "*N, ?

(1) 20479 (2) 20475 (3) 20499 (4) 20495

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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36.

37.

38.

39.

40.

41.

42.

D
For the vibrational Raman spectrum of a homonuclear diatomic molecule. the selection

rule under himmonic approximation is

(1) Av 0 only (2) Av  +1 only

(3) Av 12 only (4) Av 0, +]

Ihe vibrational lrequency and anharmonicity constant of an alkali halide are 300 cm
‘ Y (s UL T H

and 0.0025 respeetively. The positions (in em !
overtone are respectively

(1) 300, 600

) of its fundamental mode and [irst

(2) 298.5, 5955 (3) 301.5, 604.5 (4) 290, 580

Fhe energy levels for cyclobutadiene are o + 2p, o, « and 2B. The delocalization
energy i this molecule js -

(1 0 (2) -4p (3) -8p (4) 4a
Identify which of the following operators is not Hermitian 2 Here i is iota.
h o az F}Z )

1) —— 2) i ‘_ X*
(1) —-— @ i e = (4) ¥
Caleulate the ISR frequency of an unpaired electron in a magnetic field of 0.33 1
given that for a [ree electron, g =2and py=9.273 x 10724 J/T.
(1) 2.3 GHz, (2) 9.24 GHz (3) 1.15 Gllz (4) 8.36 GHz
Copper has rolc in :

(1) Hb formation

(2) ATP production by reformation

(3) Formation of [ibres elastic

(4) All of the above

Which among the following electronic conhgurallons represent the elements with the
maximum clectron affinity ?

6 22 625
(1) ls~2s“2p (2) 1s2s 2p 3s 3p

2 2 ) 2 2 5
(3) 1s 25 2p 35 (4) 1s 25 2p

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)



43.

a4,

45.

46.

47.

48.

49,

Which onc of the Tollowing is most casily reduced ?
() Ni(COy, (2) Cr(CO)), (3) Fe(CO), (1) V(CO),
e value of dyyp ina cubic erystal is 325.6 pme The value ol dyy s

(1) 325.6 pm (2) 976.8 pm (3) 1085 pm (4) 6256 pm

A metal crystallizes in FCC structure with a unit cell side of 500 pm [ the density of
the erystal is 1.33 p/cc, the molar mass of the metal 1s close to
(1) 23 (2) 24 (3) 25 (4) 26

The decomposition of gascous acetaldehyde at T(K) follows sccond order kinetics. The
half-life of this reaction is 400 s when the initial pressure is 250 Torr, What will be the

rate constant (in Torr 's ') and half-lifc (in scconds) respectively, if the initial pressurce

of the acetaldchyde is 200 Torr at the same (emperature ?
(1) 10°and 500 scconds
(3) 107 and 400 seconds

(2) 10 ° and 400 scconds
(4) 10 5 and 500 scconds

The carbon-14 activity of an old wood sample is found to be 14.2 disintegrations
min~' g ', Calculate the age of the old wood sample, if for a fresh wood samplc
carbon-14 activity is 15.3 disintegrations min 'g ! (i, carbon-14 is 5730 ycars). is -

(1) 5,000 years (2) 4,000 ycars (3) 877 ycars (4) 617 ycars
Kohlrausch's law is applicable to a dilute solution of :

(1) Potassium chloride in hexane

(2) Acetic acid in water

(3) Hydrochloric acid in water

(4) Benzoic acid in benzene

The concentration of a MgSO, solution having the same ionic strength as that of a 0.1
M Na,SO, solution is :

(1) 0.05M (2) 0.067M

(3) 0.075 M (4) 0.133 M

PG-EE-July-2024/(Chemistry)(SET-Z)/(D) P.T.O.
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50.  The molar conductivity ~ versus concentration (¢) plot of sodium dodecylsufate in

water s expected to look like

(n
/\\‘ /
\
\//
C
(2)
A/\
(o
(3)
A
C
(4)
Al

51. Coordination number and geometry of[Ce(NO_;)(,]z;:
(1) 6, octahedral (2) 12, octahedral

(3) 8, octahedral (4) 12, icosaheral

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)



52. 11 an element has seven clectrons in its outermest shell then it is hkely 10
atomic size among all the elements in the same period

(1) largest (2) smallest (3) same (4) hoth (1) and (

53. The tripositive lanthanoid jon which does not shaw sharp peak n (he abr

spectra -

(1) Ga*' ) rm* (3) (¢ (4) pr’
54. (g has:

(1) 14 pentagons and 18 hexagons

(2) 10 pentagons and 20 hexagons

(3) 12 pentagons and 20 hexagons

(4) 12 pentagons and 18 hexagons

55. If A, is the octahedral splitting energy and P is the pairing cnergy. then the crystzl
2;

stabilization cnergy (CFSE) of [Co(NH;)s] is
(1) 0.8 44 2P (2) -0.8 A (3) -1.8A+3P (4) 08N P

56. Consnder the lollowmg complex ions, P, Q and R, P = [FeF, } V(0]
[Fe(Hz()),,l The correct order of the complex ions. au,nrdmz to their sp1
magnetic moment values (in B.M.) is :

(1) Q<P<R (2) R<Q~<P

(3) R <P<Q (4) Q<R<P
57. Glycerol is morc viscous than glycol. the reason is :

(1) Higher molecular wt.

(2) More covalent

(3) More extent oi'hydro'gcn bonding

(4) Complex structure

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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| y iry e treated 5 ifr
el I 1 the 1y B "lll"lll | 10 A when il 1ilermed (e /

{ { & a0l : [T
forms nn ndduct, |Me s 14 | The bhond length af 1] o
I iV 4 of
1Y Cirenter thim | 10A (7) Smaller thas I/
A o tha
(N Fgunlto 1 WA (4) Neme al (hes

af e one « gen 2omn of [ S
b“ Nllllll ”" |\"" ”| [l” alretinge f|[ ;]Ill ale 11 ‘/’H’h " J//( A e )

shived

(DY Tonear chimim silicite

(2) Sheet sihiente

(3) Pyrosihicate

(4) Three dimensional

60.  Which of the following represents a set of hard acid and soft base respectively 7

] ) b "’ p ’ .

(1) e and | (2) I'e and S (3) Ag and § (4) Ag and |

61. Indicate which one of the following relations is aof correct .

M («)‘/-J (u/-J ) (f)’/' (i;V
wW)e \os), o Lap J \ a5 ),

(3) (().S’J (r’)I‘J 4) (I'JS' | (r’)V |
o)y Lar), orl, \ar),

62. When two moles of liquid A are mixed with two moles of liquid B at 300K, the cxcess
molar Gibby enerpy of the solution is 1.5 kJ mol ', The corresponding value of (sibbs

energy ol mixing (in kJ) is closest to -

(1) ~12.9 (2) 6.0 (3) 1.5 (4) 0.9

63.  The minimum work required by an engine to transfer 5 § of heat from 2 reservoir at 100
K to one at 300 K iy ;

(1) 51 (2) 10 (3) 151 (4) 20J

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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13
&L he fgure Bolow deseribes how a reversible Carnot heat engine works. [U starts
L W \ COOompeeseon sten e '\"\'J by
v
P
AR ) BC (3 DC (4) AD
85. A thormodynamic equation that relates the chemical potential to the composition ol a
nuxwre 15 known as :
(1) Gibb's-Helmholz equation (2) Gibb's-Duhem cquation
(3) Joule-Thomson equation (4) Debye-Huckel equation
66. The heat capaciny of a species is independent of temperature ilit is
(1) Tetratomic (2) Triatomic (3) Diatomic (4) Monatomic
67. The phase diagram of a compound is shown below :
B
P C
A
0 T
N . ~ T T pLs . .
The slopes of the lines OA. AC and AB are tan r tan 3 and tan — respeetively. 11
¢ 2
melting point and AH of melting are 300K and 3 kJ mol ' respectively, the change in
the volume on melting 1s :
IS " S A T T
(1) 10tan — (2) 10 tan n (3) 10 cot — (4) 10 cot i
2 hl
PG-EE-July-2024/(Chemistry)(SET-Z)/(D) P. T.O.
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68.

T

72.

69.

The number ol phases. components, and degrees of freedom. when Argon 1s added 1o

an equihbrium mixture of N0, 0y and N in the gas phasc are, respectis cly
(D 1,38 (2) 1.4.8 (3) 1.3.4 (4) 1.4.4

For a potentiometric titration. in the curve of emf (F) vs volume (V) of the titrant

added. the equivalence point is indicated by :

(1) dEAV 0 d BV -0

(2) dEAV -0 dEA VIS0

(3) EAV >0 dEdV =0

($) dEAV >0 TEEV] >0

The Daniel cell is :

(1) Pu(s)iZn(s) Zl\lb(aq) Cu:‘(aq) Cu(s) /Pty

(2) Pt ($)Zn($) 70" (aq)Ag (aq) Ae(s) Pt

(3) P (s)Fe(s) Fe' (aq) | Cu’ (aq)/Cu(s)Pyy

(4) P (s)Ha(s) H:S0; (aq) | Cu’ (aq)Cu(s) Py,

The fact that the fluorescence wavelength is often much longer than the irradiation
wavelength (Stokes shift) is a consequence of which phenomenon ?
(1) Low extinction coefficients (Lambert-Beer law)

(2) Vertical transitions (Kasha's rule)

(3) High ISC rates (EI Sayed rule)

(4) The Franck-Condon principle

The vapor pressure of pure benzene at a certain temperature is 640 mmHg. A
nonvolatile nonelectrolyte solid weighing 2.175 ¢ is added to 39 g of benzene. The
vapor pressure of the solution is 600 mmHg. The molecular weight ot the solid
substance is :

(1) 42.25 (2) 5

h
n
N

(3) 65.25 (4) 72.25

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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74.

75.

76.

77.

78.

79.

What 1s the molal Jowe g of the vapor pressure { water

(D 1777 mm (2) 28 28 mm () 14 6% mn

l ”“ lene }.’I}l ol a major component of permant nt antifrec /s

freezing pomt of water in automohile radiator What min

?li_\‘k‘ﬂl Must hl IHI,\L,‘(] \\ll]l f) ﬂ””””' 1,[ water f“ ‘)H,it (1 41.1.,

((”"/l]‘ (I?j%,’,’,

(1) 2215 kg (2) 1815 kg (%) 3375 ky

20.27 g of Benzene containing 0 2965 ¢ of benzoe a0id

0.137°C below the freezing point of pure benzenc. 11 Jsenzoe i <7040

i

/
/

"

benzene, find its degree of association (Given @ Ky o fhen s

A). 36",

(1) 72.34%

(2) 86.84% () 90.94%

The surface tension of water at 21°C is 7275 2 10 ° Nl b 55 A% (00,
cthanol has v  33.24 « 10 5 N/m at the same temperature (4
=0.9614 % 10° kg/m?. density of water — 0.9942 + 10" vy
0 = 0°. How much less will the alcohol solution risc in the same capizr;

(1) 34.2% (2) 47.4% (3) 54.3% (4)
Hyperconjugation involves overlap of the following orbitsls
(1) o-0 (2) o-p (3) p-p (4)
The z-isomer among the following 15 -
H3C C”z(,H} ”(, (,.”',‘(};Z'
N\ / o/
(1) C=C (2) C C
VAR
Ce Br H CHO
CeHs COOH H.C H
(3) \C C/ (4 \C ('/
— ) . /
VAR /
Ce B H CH;

(/4

*)

el
&)

v

65 474

/ 4 /
g7 A .
7 /
ey
’ ,

Out of the following the molecule that exhibits optical isomerism 15

(1) 2-methyl-2-pentenc
(3) 3-methyl-1-pentene

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)

(2) 3-methyl-2-pentene

(4) 4-methyl-1-pentene
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v

4

P.T.0



80 he stahlest dical amone the follow ng
L] L
HsC TS 1 (2) ([ CTICTT

) ol C T (4) CoHs CHACH;
81. The quantum number of 20th electron of Fe (7 = 26) would be .

(1 3.2.-2.- 112 (2) 3.2.0,172

(3) 4.0.0. 12 (4) 4. 1,-1.+ 1/2

82. The number of orbitals inn = 3 are -

(1) 1 (2) 4 (3) 9 (4) 16

83. [lectronegativity of the following elements increases in the order :

(I) O.N,S. P (2) P,S.N.O 3) P.N,S, 0O (4) S.P.N. O
84. Predict the correct order of repulsion among the following :

(1) lone pair - lone pair > lone pair — bond pair > bond pair — bond pair

(2) lone pair  lone pair > bond pair — bond pair > lone pair — bond pair

(3) bond pair — bond pair > lone pair — bond pair > lone pair —lone pair

(4) lone pair - bond pair > bond pair — bond pair > lone pair — lone pair
85. Pick out the incorrect statement :

(1) sp°d hybridisation involves dx? - 12 orbital

(2) Hybridised orbital form sigma-bond when overlaps with other orbitals.

(3) SF, molecule is more polar than CS, .

(4) o-nitrophcnol is more volatile than p-nitrophenol.

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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87.

88.

89.

90.

which of the lollowing order is mot correct 7
(1y S! S Sh . (romie character)

(2) All AL = AIN (covalemt character)
(1) CaCl, = SnCl 7 CACH, (covalent character)

(4) /nCl, = CdCL ~ HeCl, Gonic character)

Which one of the following molecules is expected to exhibit diamagnetic hehaviour

(1 C; (2) N, (3) 0

J-or which of the following molecule significant p # 0

Cl CN oH
(1) @ (2) (l‘ 3) | :

g LA

Cl CN CI
(1) Only (3) (2) (3)and (4) (3) Only (1)

(4) (1)and (2)

17

J

The geometry with respect to the central atom of the following molecules are N(SiH5)s.

Me;N, (Sitfy) P :

(1) planar, pyramidal, planar

(2) planar, pyramidal. pyramidal

(3) pyramidal. pyramidal. pyramidal
(4) pyramidal. planar. pyramidal

The IUPAC name of [Co(NH;)sONO[* ion is :
(1) Pentaamminenitritocobalt (IV) jon

(2) Pentaamminenitrocobalt (IV) ion

(3) Pentaamminenitrocobalt (I11) ion

(4) Pentaammincnitritocobalt (I1T) ion

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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91. The product of the following reaction is :

NH,
‘l'f) NaN(Oy | HCI .

(iiy KCN ’ + -

NoCl
s (O)

(4)
(1) @ (2) (3) @ ~
CN
Cl

92. The product [A] of the following reaction is :
NO,

@ (if)‘Fe’/ HCl [A]
(ir) NaOH

(1) @ @ (0N () (o) (4) O

93. The most suitable reagent for the conversion of RCH,OH = RCHO 15 :

(1) CrOy/H,S0,
(2) KMnO,/KOH
(3) PCC

(4) K>Cry07/H,80,

94. Which of the following combination of aldehydes give cross Cannizzaro reaction ?
(1) CH3CHO . HCHO
(2) Cg¢HsCHO,CH;CHO
(3) C¢HsCHO, HCHO
(4) All of these

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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g5. Which ol the lollowing

96.

97.

98.

compound used alone will undergo an aldol rez

(1 50

(2) CHyCOCT,

(3) CoHsCOCq I,

(4) CH, =ClICHO

The diasaccharide sucrose is composed of monosaccharides :
(1) D-glucose + D-glucose

(2) D-fructose + D-fructose

(3) D-glucose + D-galactose

(4) D-glucose + D-fructose

Which of the following statements about anomers is zrue ?
(1) Anomers are diastereoisomers

(2) Anomers arc enantiomers

(3) Anomers are constitutional isomer

(4) All of these

The reaction of CH3CH,MgBr with water yield :

(1) CH;CHj (2) CH,=CH,

(3) CH;CH,OI (4) CH,—-CH,
l |
OH OH

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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. . . . ‘ yn N-atom in
99. Pyrrole is less basic than pyridine because the lone-pair of clectrons ¢

pyrrole :
(1) reside in ap hybrid orbital
(2) reside in sp” hybrid orbital
(3) is not part of the delocalized n molecular orbital
(4) is part of the delocalized & molecular orbital
100. Quinoline undergo nucleophilic substitution on heating with NaN/, to give :
(1) 6-Aminoquinoline

(2) 2-Aminoquinoline
(3) 3-Aminoquinoline

(4) 4-Aminoquinoline

PG-EE-July-2024/(Chemistry)(SET-Z)/(D)
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