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1. Ostwald dilution law is applicable to: 

(1) Strong clectrolytes only (2) Wcak clectrolytes only 

(3) non electrolytes (4) Strong as well as weak electrolytes

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

(1) Na,HPO, + Na^PO (2) CHCOOH + CH,cOONa 

(3) HCO + Na,CO, (4) HPO+ Natl,PO, 

3. When a large ion is replaced by a small ion, thc 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) Becomes zcro 

The ratio of the rise in temperature of a gas when compressed adiabatically to that 

when compressed isothermally to the same cxtcnt is: 

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

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

7. Three Carnot engines A, B and C have source temperatures 750 K. 700 K & 650 K 7. 

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

efficient? 

(1) EngineeA (2) lEngineB 

(3) EngineC (4) All have the same efficiencies 
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8. For the reaction; SBr, (g) -> Sg)+2Br, (: AH° = +115 kJ and AS° = +125 J/K at 

25°C. AG° for the reaction at 25°C will be : 

(1) +152.00kJ (2) -56.75 kJ 

(3) +77.75 k (4) 437.10 kJ 

9. When pressure is applied to ice water system, which of the following will happen ? 

(1) More ice is formed 

(2) Watcr will evaporate 

(3) The system will not be in equilibrium 

(4) More water is formed 

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

volume of carbon tetrachloride required for 959% 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 carbonyl species having highest vco stretching trequency 
IS 

(1) [Mn(CO)6I* (2) [Cr(CO)6 
(3) V(CO)6 (4) LF(CO)a12 

12. Glauber's salt is 

(1) MgsO4.7H20 (2) Na2S04.10H20 

(3) CusO4.5H20 (4) FesO4.7H20 

13. The colour of CuS is 

(1) Black (2) Ycllow 

(3) Blue (4) White 
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14. A 3p atomic orbital has 

(1) one radial node and one angular node 

(2) two angular nodecs 

(3) onc angular node 

(4) onc radial node 

15. The gcometry around the central atom in the Cll is: 

(1) square planar (2) square pyramidal 

3) octahedral (4) trigonal bipyramidal 

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

(1) Mn2 (2) Fe3 (3) T (4) Cu 

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

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

18. Chelate effect is 

(1) Predominantly due to enthalpy change 

(2) Predominantly due to entropy change 

3) Independent of ring size 

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

19 The red colour of oxyhacmoglobin is mainly due to the : 

(1) d-d transition 

(2) Metal to ligand charge transfer transition 

(3) Intraligand n rn* transition 

(4) Ligand to metal charge transfer transition 
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20. Which of the following does not obcy 18 e rule? 

(1) ICr(CO} (2) Fe(cO)s (3) IV(CO)%1 (4) [Mn2(CO)ol 
21. The strength of pr-dr bonding in A-O (A = Si, P, S, C) follows the order 

(1) Si - 0>P - 0>S- 0> CI-O 

(2) P-O> Si - 0> S- 0> CI- 0 

(3) S-0>Cl- 0>P-O> Si -0 

(4) CI-0>S - 0>P- 0> Si - 0 

22. The order of acidity in boron trihalides is: 
(1) BF3 BCl3 > BBr (2) BBr >BCl3BF3 
(3) BF3 BBr3 > BCl (4) BBr3>BF3> BCl3 

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

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) XeFß > XeOF�> XeF� > X«OF2 

(2) XeOFA> XeO2F2> XeF�> XeF% 

(3) XeFa> K«O2F2 >XeOF;> Xeks 
(4) XeF> XeF; > XeOF�> XeO2F2 

25. The spin only (4,) magnetic moment of [CrCi,N* : 

(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), Clh (en= ethylenediamine) is: 
(1) 4 (2) 3 (3) 6 (4) 5 
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27. The tripositive lanthanides ion which does not show sharp peak in its absorption 

spectrum 

(1) C3 (2) Pr3 (3) Ga3 (4) Pm3+ 

28. Among the following anions (i) CH (ii) NI/ (ii) OH (iv) F", the order of basicity 

is 

(1) i>ii> i> iv (2) ii>i> ii> iv 

(3) ii> ii>i>iv (4) ii> i> ii> iv 

29. The order of polarity of NH3, NF3 and BF3 is 

(1) NH3 < NF < BF (2) BF3 NF3 < NH3 

(3) BF3 NH3 < NF3 (4) NF3 < Bl3<NH3 

30. Silicates with continuous 3D framework are: 

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

(3) Phyllo-Silicates 4) Tecto-Silicates 

31. Sulphaguanidine, a sulpha drug is used for the treatment of: 

(1) Eye diseases (2) Bacillary dysentery 

(3) Pneumonia (4) Skin in fections 

32. Which of the following is a product formed in Claisen Condensation ? 

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

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

33. Bakelite is a condensation polymer of phenol and formaldehyde. The initial sicp 
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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34. 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 

35. Which of the following absorbs at more wavelength ? 

OH NH2 NH3 
(1) (2) (3) (4) 

36. Calculate the maximum wavelength of the following compound according to 
Woodward Fieser rules 

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

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

(1) f=kg (2) f kq (3)Ska (4) f-kq 
38. What is the order of decreasing vibrational frequency for C-CI, C-Br, C-C, C-0 and 

C-H? 

(1) C-CI, -Br, C-C, C-H, C-O 

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

(3) C-Br, C-C1, C-O, C-C, C-H 

(4) C-H, C-C, C-0,C-CI, 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 
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40. Compounds A and B exhibit two singlets, cach in their 'H NMR spectra. The expected 
chemical shifts are at ö8: 

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 

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

(1) Internal conversion (2) Fluorescence 

(3) Phosphorescence (4) None of the above 

42. 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 

43. 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 

44. Boiling point of chloroform is 61°C. Atter 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
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45. In which of the following cquilibrium cither P or T can be changed independentuy ? 

(1) Invariant (2) Univariant 

(3) Divariant (4) All of the above 

46. Which is a metastable cquilibrium in sulphur system ? 

(1) S, S, S, (2) S S, 5, 

(3) S P S,2 S, (4) S, ? S,2 S, 

47. Number of hyperconjugation structures in isopropyl radical is : 

(1) 3 (2) 6 

(3)9 (4) 12 

48. The given compounds are : 

and 

coOH coon 

(1) Diastereomers (2) Enantiomers 

(3) Identical (4) Regioisomers 
49. The statement that is true about the reaction given below is 

OH sOCh 
2-chloroocane 

HC-HC CH Dioxane (B) 

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 
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50 Which intermediate is involved in the following rcaction ? 

N2 Me 
-Me 

hu 

Me 

(1) Free radical (2) Carbocation 

(3) Carbanion (4) Carbene 

Which of the following are arranged in order of inereasing radius ? 51. 

(1) K (aq) < Na' (a9) < Li' (aq) 

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

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

(4) Na (aq)< Li" (aqg) < K* (aq)D 

The number of antibonding electrons in NO and CO according to MO theory are 

respectively: 
52. 

(1) 1,0 (2) 2,2 

(3) 3,2 (4) 2.3 

53. Ozone present in upper atmosphere protects people on earth 

(1) due to its diamagnctic nature

(2) duc to its blue colour 

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

(4) by destroying chlorofluoro carbons 

54. The temperaturc at which RMS velocity of sO, molecules is half that of He molecules 

at 300 K is: 

(1) 150 K (2) 600 K 

(3) 900 K (4) 1200 K 
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he mean free path of oxygen molecules at 0°C and one atmospheric pressure wil bc 

equal to (molecular diameter of oxygen moleculc is 2.0 x 10 cm) 

(1) 2.1 x 10 cm 
(2) 4.2 x 10 cm 

(3) 2.9x 10 cm (4) 1.0 x 10 cm 

What will be the Vander Waal's constant b for carbon dioxide in lit mol (given that 

T304 K and Pe = 73 atm) ? 

56. 

(1) 0.043 (2) 2.732 (3) 0.341 (4) 4.164 

57. What happens to the viscosity of liquid with the increase in temperarurc 
57. 

(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 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

Rate constant of a reaction can be expressed by Arrhenius equation as: k= Ae RT . In 59 
this equation, E,, 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 
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60. 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-cquilibrium with the rcactants 

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

(4) All of the above 

61. Identily the compound with highest ring strain ? 

(1) Cyclohexane 

(2) Cyclopropane 

(3) Cyclobutane 

(4) Cyclopentane 

62. Which alkene on ozonolysis gives CH,CH,CHO and CH,cOCH, ? 

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

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

(4) (CH),C = CHCH, 

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

O 

(1) I<II < III 

(2) II < II <I 

3) II<I< II 

(4) III <I<II 
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64. Majority of the alkynes are not prepared from/ by: 

(1) Condensation 

(2) Acetylene 

(3) Dehydrohalogenation 

(4) Hydrogenation 

65. In SN reaction of cis-3-methylcyclopentyl bromide with aqucous alkall, tne product 

formed is 

(1) a cis-alcohol 

(2) a trans-alcohol 

(3) an equimolecular mixture of cis and trans-alcohols 

(4) there is no reaction 

66. Product A in this reaction is 

CH3 
Ph 

OH 

Conc. H2S04 HC 
Ph- 

HO 

CH3 Ph CHa HC 
(1) (2) HC 

Ph P Ph 

HaC (4) HC (3) Ph 
Ph 

Ph 
CHs HC Ph 

67. The product obtained in the following reaction is: 

i) RMgX 
R 

l) H2O R" 

R R R 
R 

RH2C-OH 
R" 

(3) RCH-OH (4) R"CHaOH (1) R-CHOH (2) 
R" R 

R" 
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68. Which reagent can distinguish ethanol and phenol ? 

(1) SOC, 

(2) CH,CoCi 

(3) (CHC0),0 

(4) CH,COOH 

69. CH,CHO+ HCN H30 

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 X is: 

NeOH 
X 

Hc 

0 (1) (2) 

(4) (3) 

P.T. O. PG-EE-2022/(Chemistry)-(SET-Y)MC) 
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71. X and Y respectively are: 

NH2 OH 
ArN2X* ArNX C pH=5-7 pH=8-10 

NH2 OH NH2 OH (1) 
Ar-N 

NN-Ar 

NH2 OH NH2 OH 
(2) NNA 

NN-A 
NH2 OH NH2 OH 

NNA (3) Ar- 

NH2 OH NH2 OH 

NAr Ar-N (4) 

72. A nitrogen containing aromatic compound A reacts with SnlHC! followed by HNO, to 

give an unstable compound B. B on treatment with phenol forms a coloured compound 
C with molecular formula C12H0N,O. The structure of compound A is: 

NH2 NO2 (2) (1) 

CN 
CONH2 

(4) (3) 
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73. 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 

74. The product A formed in the following reaction is 

CeHeCH HCHO, (CHa)aNHa Cr 
A+HO 

Cohs (1) NH(CH Ccr 

CoHs NH(CH Cr (2) 

OCH 
(3) 

CHNH(C)h Cr 

OCH (4) 

CHNH(CHsh Cr 

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 are 

CHO 
i) NaBH i) LiAIH4. dry ether 

8 

H) H0 i) HyO 

CH2OH CHOH 
A 8 

(1) 

CHOH CH OH 
B (2) A 

CHOH CH2OH 
(3) A B 

CHOH CHOH B (4) A 

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 aldosc 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) Fthanol 

(3) Fthanal (4) Oxirane
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79. The order of aromaticity of furan, thiophenc and pyrrolc is 

(1) Thiophene> furan> pyrrole 

(2) Furan > pyrole> thiophene 

(3) Thiophene> pyrrole> furan 

(4) Pyrrole > thiophene> furan 

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

(1) CHO (2) -CAc 

81. Identify the strongest Bronsted acid : 
(1) H250 (2) CHCOOH (3) HNO3 (4) H3PO 

82. Which of the following does not give flame colourations? 

(1) Ca2+ (2) Nat 

(3) Cu2 (4) Ca2 

83. The structure of Xefh and Xe02F2 respectively are 

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

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

84. Among the following electronic configurations, the one corresponding to the element 

with the highest ionization energy is 

(1) [Ne] 3s3p (2) [Ar] 3d10 424p2 

(3) [Ne] 3s23p2 4) INe] 33p3 

85. The reaction in which the molecules of the solvent get attached to the solute specia 
called 

(1) Solvation reaction (2) Solvolytic rcaction

(3) Metathetical reaction (4) Redox reaction 
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86. Oxymyoglobin MMO)}% and oxyhemoglobin HbO}n, respectively are 

(1) paramagnetic and paramagnctic 
(2) diamagnctic and diamagnetic 
(3) paramagnctic and diamagnetic 
(4) diamagnetic and paramagnetic 

87. The ring size and the number of linked tctrahedral present in ISi,O1s1 arc, 

respectively 

(1) 6 and 6 (2) 12 and6 (3) 12 and 12 (4) 6 and 12 

88. The IUPAC nomenclature of Na[PCI,] is 

(1) Sodium hexachlorophosphine (V) 

(2) Sodium hexachlorophosphate (V) 

(3) Sodium hexachlorophosphine 

(4) Sodium hexachlorophosphite (V) 

89. Coordination number and geometry of [Ce(NO3)61** is 

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

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

90. Which of the following has highest lattice encrgy? 

(1) KF (2) NaF (3) CsF (4) RbF 

91. Which of the following is false regarding galvanic cells ? 

(1) It converts chemical energy into clectrical cnergy 

(2) The electrolytes 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 
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92. The standard oxidation potential of Nil Ni clectrode is 0.3 V. If this Is combincu

wIn a nydrogen electrode in acid solution, at what pll of the solution will the measurcd 

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 clectrode is uscd for pH measurement ? 

(1) Silver electrode (2) Glass electrode 

(3) Redox electrode (4) Calomcl electrode 

94. If the observed value of the dipole moment and the bond length of HCl 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 energy levels of n = 2 & n=1 of a particle in a one dinmensional 

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 ? 

(0)8 (2) 5 

(3) 20 (4) 10 

97. The rotational constant B lor the ICI molecule is 10.6 cm". The frequeney tor the 

pure rotation transition J= 0->J=| is equal to: 

(2) 21.2 cm (1) 10.6 cm 

(4) No absorption(3) 42.4 cm 

P.T. O. 
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molecule will he. 
Cqucncy of N2 is 2334 cm'. The force constant for th 

molecule will be 

nt for the S. The fundamental vibration frequency of N, is 2334 cm 

(1) 2250 Nm 

(2) 2334 Nm 

(3) 0.0004 Nm 

(4) 83.36 Nm 

ror 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 attribulable to na* 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 

PG-EE-2022/(Chemistry)-(SET-Y(C) 
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1. Identi fy the strongest Bronstcd acid : 

( 1) H2S04 (2) CH:-iCOOl-1 () ) I lNQ_1 

2. Which of the fo llowing docs not give flame colourations ? 

( 1) Cn 2+ (2) Na+ (3) C 11 2·1 (4) Cd2 + 

3. The structure of XeF2 and Xt>02 l~ respectively arc : 

( 1) bent1 tetrahedral 

(3) linear. see-saw 

(2) linear, square planar 

( 4) bent, sec-saw 

1 

4. Among the following electronic configurations, the one corresponding to the element 

with the highest ionization energy is : 

(1) [Ne] 3s23p1 

(3) [Ne] 3s23p2 (4) INeJ 3s23p3 

5. The reaction in which the molecules of the solvent get attached to the solute species are 

called : 

( 1) Solvation reaction 

(3) Metathetical reaction 

(2) Solvolytic reaction 

( 4) Redox reaction 

6. Oxymyoglobin Mb(Oh and oxyhemoglobin Hb(Oh, respectively are : 

(I) 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 m [Si6O18 112- are. 

respectively : 

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

PG-EE-2022/(Chemistry)-(SET-Y)/(D) P. T. 0 . 
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8. The IUP /\C nomenclature of No l /JC/ri I is : 

( 1) Sodium hcxachlorophosphinc (V) 

(2) Sodium hcxach\orophosphatc (V) 

(3) Sodium hexachlorophosphine 

( 4) Sodium hexachlorophosphite (V) 

9. Coordination number and geometry of lC<'(NO3 )6 ]2- is : 
(\) 6, Octahedral (2) 12, Octahedral 
(3) 8, Dodecahedral (4) 12, Icosahedral 

10. Which of the following has highest lattice energy ? 

(1) KF (2) NaF (3) CsF (4) RbF 
11. Sulphaguanidine, a sulpha drug is used for the treatment of : 

(1) Eye diseases 

(3) Pneumonia 

(2) Bacillary dysentery 

( 4) Skin infections 
12. Which of the following is a product fonned in Claisen Condensation ? 

(I) P-ester 
(2) ~-ketone 

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

1 

13. Bakelite is a condensation polymer of phenol and formaldehyde. The initial ~tqi between two compounds is an example of: 
( 1) Free radical reaction 

(2) Aldo! condensation 

(3) Aromatic nucleophilic substit11tion 
( 4) Aromatic electrophilic substitution 

PG-EE-2022/(Chemistry)-(SET-Y)/(D) 
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14. The isoclectric point ol'thc amino acid is: 

/'----.. 
(pKb = 9 .6) H 2 N COOII (pKa ~ 2.34 ) 

(I) 3.35 (2) l 0 .64 (3) 5.97 

15. \Vhich of the following absorbs at more wavelength ? 

(1) 0 
OH 

(2) 6 NH2 

(3) 6 

3 

(4) 8.02 

+ 

(4) 0 
16. Calculate the maximum wavelength of the following compound according to 

Woodward Fieser rules : 

cd 
(1) 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? 

(I) f = -kq (2) f = kq (3) f= kq 2 (4) f = -kq 2 

18. What is the order of decreasing vibrational frequency for C-Cl, C-Br, C-C, C-O and 

C-H? 

( 1) C-Cl C-Br C-C C-H C-O 
' ' ' ' 

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

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

( 4) C-H, C-C, C-O, C- Cl, C-Br 

19. How many methyl peaks would you expect to observe in the 
1 
H NMR spectrum or 

cis-1,4- dimethylcyclohexane ? 

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

PG-EE-2022/(Chemistry)-(SET-Y)/(D) 
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20. Compounds A and B exhibit two singlets, each in their 
I 
If NMR spectra. The cxp<.:cted 

chemical shi fls arc at 8 : 

0 o~ oy 
~ ~ 0 0 

A 

(I) 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) 7.7and3.9forA;6.9and2.1 forB 

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

21. Identify the compound with highest ring strain ? 

(I) Cyclohexane 

(2) Cyclopropane 

(3) Cyclobutane 

( 4) Cyclopentane 

22. Which alkene on ozonolysis gives CH3CH2CHO and CH3COCH
3 

? 

PG-EE-2022/(Chemistry)-(SET-Y)/(D) 
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23. Arrange the following compounds in increasing order of polarity : 

( 1 ) I < II < III 

(3) II< I < III 

0 

l 
0 

0 
0 

! 
11 Ill 

q) III < II < I 

(4) IIl < I < II 

24. Majority of the alkynes are not prepared from/ by : 

( l) Condensation (2) Acetylene 
(3) Dehydrohalogenation ( 4) Hydrogenation 

5 

25. In SN 
2 

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

( 1) a cis-alcohol 

(2) a trans-alcohol 

(3) an equimolecular mixt~re of cis and trans-alcohols 

( 4) there is no reaction 

26. Product A in this reaction is : 

(3) ~~~o 
Ph CH3 

H3C 
Ph) 
HO 

CH3 
( Ph 
OH 

CH3 

(2) H3Cxf Ph 
Ph 0 

H3C 0 
(4) Ph+-{ 

H3C Ph 

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

o i) RMgX 

R'---P 
R" ii) H20 

R R' 

(]) R"+CH20H (2) RH2C-OH 

R" R" 

28. Which reagent can distinguish ethanol and phenol ? 

(1) SOC/2 

(3) (CH3C0h0 

(2) CJ-!3COCI 

(4) CJ-!3COOH 

29. CH3CHO+HCN ➔ 

The product is a : 

(I) Mixture of 1 : 1 enantiomers of acid 

(2) Mixture of I : 1 diastcreomers of acid 

(3) Mixture of I : 2 enantiomers of acid 

( 4) Mixture of 1 : 1 cnantiomers of aldehyde 

30. The structure of the product Xis : 

(3) 

~NH2 

H,CN 

PG-EE-2022/(Chemistry )-(SET-Y)/(D) 
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31. Which of the following is false regarding galvanic cells ? 

( 1) It converts chemical energy into electrical energy 

(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 

32. The standard oxidation potential of Nil N/+ electrode is 0.3 V. If this is combined 

with a hydrogen electrode in acid solution, at what pH or the solution will the measured 

e.m.f. be zero at 25°C ? (Assume [ N/+] = 1 M) 

( 1) 5.08 

(3) 4.55 

(2) 4.05 

(4) 5.25 

33. Which electrode is used for pH measurement? 

(1) Silver electrode 

(3) Red ox electrode 

(2) Glass electrode 

( 4) Calomel electrode 

34. 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: 

(I) 100 

(3) 81 

(2) 13 

(4) 17 

35. The zero point energy of a particle confined to one dimensional box of length l is : 

2 2 

(I) 0 (2) h /8mL 

(3) 8h
2
/mL

2 (4) h
2
/8m 

36. 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 

(3) 20 

PG-EE-2022/( Chemistry )-(SET-Y)/(D) 
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37. The rotational constant H for the HC / molecu le is l 0 .6 cm -
1 

• The frequency for lh t pure rotat ion transition .J = 0 ➔ J ·-= 1 is equal to : 
( l) 10 .6 cm - 1 

(2 ) 2 1.2 cm· 1 

(3 ) 42.4 cm - 1 
(4) No absorption 

38. The fi.mdamental vibration frequency of N2 is 233 4 cm ·1 • T he force constant for the molecule w ill be : 

(1 ) 2250 Nm- 1 

(3) 0 .0004 Nm - 1 

(2) 23 34 Nm -· 1 

(4) 83.36 Nm- 1 

39. 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 

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

(I) 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 ? 

()) K+ (aq) < Na+ (aq) < u·1· (aq) 

(2) K+ (aq) < u + (aq) < Na+ (aq) 

(3) u + (aq) < K+ (aq) < Na+ (aq) 

(4) Na+ (aq) < u + (aq) < K+ (aq) 

PG-EE-2022/(Chemistry)-(SET-Y)/(D) 
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• 
37. The rotational constant B for the HC/ molecule is I 0.6 cm-

1
• The frequency for the · · · J () J - I 1·s· equal l(> : pure rolal10n trans1t1on. -= ➔ · -

(1) 10.6 cm- 1 

(3) 42.4 crn - 1 

(2)21.2cm 

( 4) No absorption 

38. The fundamental vibration frequency of N 2 is 2334 cm 1 
• The force constant for the molecule will he : 

(I) 2250 Nm- 1 

(3) 0.0004 Nm- 1 

(2) 2334 Nm 1 

(4) 83 .36 Nm- 1 

39. 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 

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

(I) 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? 

( 1) K+ (aq) < Na+ (aq) < u·1· (aq) 

(2) K + (aq) < u+ (aq) < Na + (aq) 

(3) u+ (aq) < K+ (aq) < Na+ (aq) 

( 4) Na+ (aq) < u+ (aq) < K+ (aq) 

PG-EE-2022/(Chcmistry)-(SRT-Y)/(D) 
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42. I /J c nuinher 1 ' I I I I 0 
,ltllOIHfltp l'klltnfh l!1 \ () i11Hl rrJ ,11,,11rlir1;t 10 l /r ; •f•n• 

rc~r ccti vd y 

( I ) I . 0 

(J) 3,2 

O J 7. J 

43. ()/()Ile pn:~l' lll in upper ntrno \phc, l: pr11l tl I c, r c: orl , 011 earl h 

( 1 ) due l n it ~ d ia n1;1 J! ll CI ic na t urc 

(2) cl ue to its hl 11 c colour 

(3) due to ahsorpt ion of radi ati on of wave length at 25 5 nm 

( 4 ) by destroy ing chlorofluoro carhons 

44. The temperature at wh ich RM,\~ velocity of so2 molecu les ;.., ha lf lhal of'/ I f:' mnll:cuk-., 

a t 300 K is : 

( l ) 150 K 

(3) 900 K 

(2) 600 K 

(4) 1200K 

45. The mean free path of oxygen molecul es at 0°C an d one atmospheric pn.:ssurl' will Ix: 

equal to (molecul ar di ameter of oxygen molec ul e is 2.0 x IO 8 cm) : 

(1) 2.1 x 10-5 cm 

(3) 2.9 x 10-5 cm 

(2) 4.2 x I 0-5 cm 

( 4) 1.0 x IO 8 cm 

46. What will be th e Vandcr Waa l's constan t b for carbon di oxide in lit mol l (gi\ ~n thJt 

Tr · = 304 K and 11- - 73 atm) ? 

( 1 J 0.043 

(3 ) 0.341 

(2) 2.732 

(4) 4.164 

47. What happens to the viscosity o/' li ljuid w ith the incn:asc in lcmpcratun: ? 

( J) It increases 

(3) It may increase or decrl'asc 

PG-EE-2022/(Chcmisl ry)-(SET" Y J/(D) 
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48. Whrd, ,,f th(; tr,ll<1v. 111p ,,r_:iu.rnent:, ,,. not tr ;c; aJ·>1,,1 ·.mec..•; e, ! ~\.,''- c:--:,~uds , 

( 1 J 'J hc-y h<wc: limited rr1<,hilit:. 

( 2) Th<.:y de, n,,1 flr,v. a·, nc,rmal liqmd·, 

( 4 J ·r hc:1 \ho" X-rn) <l1 ffradJCm pattern<, 

49 . Rate con c., tant of a reaction c,an be exore',s,cd h,.. J\rrhenit:s eo'..la:ion as : k = Ae 1/" • b l , , 

thi \ equation , L f.J, rcprc'tcn tc., : 

( I J The energy above \vhich all the colliding molecu les v. i1l rcac-: 

( 2 ) ·n,c energy below which the colliding molecul es will not rract 

(3 ) The total energy of the rea(.,1.ing molecules at a temperature T 

( 4) The fraction of molecules with energy greater than the acti \·at:on en erf!Y 

50. Which of the following statements is true in the Transition State Theory (TST )? 

( 1 J TST fail s for some reactions at high temperature 

(2) Ac.,iivated complex is in quasi-equilibrium wi th the reactants 

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

( 4) AIi of the above 

51. Among the following, metal carbonyl species haYi ng highest uco stretching frcquenc::, 
IS : 

(J) fMn(C0 )6 r 

52. Glaubcr's salt is : 

(3) Cu SO 4 .SH 20 

PG-EE-2022/(Chemistry)-(SET ~ Y)/( D) 
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53. The colour of CuS is : 

(I) Black (2) Yellow 

54. A 3p atomic orbital has : 

(I) one radial node and one angular node 

(2) two angular nodes 

(3) one angular node 

( 4) one radial node 

(3) Blue 

55. The geometry around the central atom in the C/F4+ is : 

(4) White 

(1) square planar 

(3) octahedral 

(2) square pyramidal 

( 4) trigonal bi pyramidal 

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

(1) Mn 2+ 

(3) r;3+ 

(2) Fe 3+ 

(4) Cu-1 

S1. The Sand L values for 15 N atom respectively , arc : 

(1) 1/2 and I 

(3) I and 0 

SS. Chelate effect is : 

(2) 1/2 and 0 

(4) 3/2 and 0 

(I) 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 {;hangc 

PG-EE-2022/(Chemistry)-(SET-Y)/(D) 
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The red colour o r oxyhncmoglubin is mainly due lo the : 59. 

( I) d-d transition 

(2) Metal to ligand charge transfer transition 

(3) lntraligand rr- rc* transition 

( 4) Ligand to metal charge transfer transition 

60. Which of the following does not obey 18 e- rule ? 

(1) [Cr(C0)6 ] (2) [f'r(CO)s] 

(3) [V(C0)6 ] (4) [Mn2(C0hol 

61. Ostwald dilution law is applicable to : 

(I) Strong electrolytes only (2) Weak electrolytes only 

(3) non electr?lytes (4) Strong as well as weak electrolytes 

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

(2) Clfi:OOH + CHi.,"'OONa 

63. 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 

64. All of the following are intensive properties except: 

(I) Mass 

(3) Density 

(2) Viscosity 

( 4) Temperature 

65. In an isothermal process change in internal energy : 

( 1) Decreases (2) Increases 

(3) Remains constant ( 4) Becomes zero 

PG-EE-2022/(Chemistryt-(SET-Y)/(D) 
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66. The ratio of the · . 
13 

nse m temperature or a ,. , I , 
when compressed isoth . II gas w icn compressed ad iabatica lly to that 

erma y to the same extent is : 

( I ) Less than I 
(2) More than I 

(3) Equal to I 

67. 

( 4) Depends on the gas 

Three Carnot engines A n d 
. , u an C have source temperatures 750 K, 700 K & 6S0 K 

and smk temperatures 400 K 350 

efficient? 
· , K & 300 K respectively . Which engine is the least 

(1) Engine A 

(3) Engine C 

(2) Engine B 

( 4) All have the same efficiencies 

68. For the reaction; SBr4 (g) ➔ S(g) + 2Br2 ([); ~H0 = + l I 5 kJ and ~S 0 = + 125 J/K at 

25°C. ~G0 for the reaction at 25°C will be : 

(I) + 15 2. 00 kJ (2) -56.75 kJ (3) +77.75 kJ (4) +37.10 kJ 

69. When pressure is applied to ice ~ water system, which of the following will happen ? 

(I) 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 

I 00 ml of aqueous solution will be equal to : 

(I) 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 ? 

(I) Internal conversion 

(3) Phosphorescence 

PG-EE-2022/( Chemistry )-(SET-Y)/(D) 
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If 1.5 grams of a non-volatile solute ( M w = 100) is added to 200 ml of pure CS2 (p = 72. 
1.3 glee) 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 mm Hg 

(2) 396.60 mm Hg 

( 4) 398.25 mm Hg 

73. 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 ) 1 (2) 2 (3) 3 ( 4) 4 

74. Boiling point of chlorofonn is 61 °C. After addition of 5 .0 g or a non-volatile solute to 
20 g chloroform the solution boils at 64.63°C. lf Kh = 3.63 K kg mol-

1
, what is the 

molecular weight of the solute ? 

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

75. In which of the following equi librium either P or T can he changed independently? 
(I) Invariant (2) Univariant (3) Di vari ant ( 4) /\ll or the ahovc 

76. Which is a metastable equilibrium in sulphur S) stem '? 

77. Number of hyperconjugation structures in isopropy l radica l is: 

(1) 3 (2) 6 (3) 9 (4) 12 
78. The given compounds are: 

OH QH 

6 and Q 
COOH COOH 

( 1) Diastereomers (2) Enantiomcrs 
(3) Identical (4) Regioisomers 

PG-EE-2022/(Chemistry)-(SET-Y)/(D) 
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79. The statement that is tru h 
. c n out the react ion !Ii vcn helm~ j ,; : 

(A) 

( 1) (A) and (B) both arc R-isomcrs 

(:2) (A) and (B) both arc S-isomers 

(3) (A) is R-isomcr and (B) is S-isomcr 

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

SOCt, 

Dloxane 
2-chlorooctane 

(B) 

80. Which intennediate is involved in the followin g reaction ? 

( 1) Free radical 

(3) Carbanion 

hu 

(2) Carbocation 

(4) Carbenc 

81. The strength of prr-drr bonding in A-0 (A = Si , P, S, C) f-ollows the order : 

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

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

(3) S-O>CI-O>P-O>Si-0 

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

82. The order of acidity in boron trihalides is : 

( l) BF3 > BC/3 > BBr3 

(2) BBr3 > BC/3 > BF3 

(3) BF3 > BBr3 > BC/3 

(4) BBr3 > BF3 > BC/3 

PC-EE-2022/(Chcmistry)-(SET-Y)/(D) 
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83. The stable oxidation state of A u is: 

(I) I (2) III (3) V (4) - I 

84. Xenon forms several fl uorides and oxoll uoridcs which exh ibit acidic behavior. The 
correct sequence of descendi ng Lewis ac idity among the given species is represen ted 
by: 

(4) XeF4 > XeF6 > XeOF4 > XeO2F2 

85. The spin only (µ s ) magnetic moment of [CrC16 ]3- : 

(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)iCl2 (en = ethylenediamine) is: 
(1) 4 (2) 3 (3) 6 (4) 5 

87. The tripositive lanthanides ion which does not show sharp peak m its absorption 
spectrum: 

(1) Ce3+ (2) Pr3+ (3) Gd 3+ (4) Pm3+ 

88. Among the following anions (i) CH3 (ii) NH2 (iii) OH- (iv) r - , the order of basicity 
IS : 

( 1) i > ii > iii > iv 

(3 ) iii > ii > i > iv 

(2) ii > i > iii > iv 

( 4) iii > i > ii > iv 

89. The order of polarity of NH3 , NF3 and BF3 is: 

(1) NH3 < NF3 < BF3 (2) BF3 < NF3 < NH3 

(3) BF3 < NH3 < NF3 (4) NF3 < BF3 < NH'.', 

90. Silicates with continuous 3D framework are : 

(1) Neso-Silicates 

(3) Phyllo-Silicates 

PG-EE-2022/(Cbemistry)-(SRT-Y)/(D) 
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91. X and y respectively are : 

X 

(1) 

(2) 

(3) 

(4) 

ArN2+x-
14 

pH=5-7 

✓,Nm Ar-N:;., I ~ ~ 
/2- /2-

NH2 OH ro N_,,,, N-Ar 
h 

NH2 OH 

Ar-fNm 
h h 

NH2 OH 

~ N_,,,, N-Ar 

~ 

& :SS" 

17 

00 ArN2•x-
h' 

y 

pH=8-10 

¢6 ~ 
N~ N-Ar 

CQ /2-

N~ N-Ar 

NH2 OH ro N_,,,, N-Ar 
~ 

92. A nitrogen containing aromatic compound A reacts with Sn/ HCI followed by HNO2 to 

give an unstable compound B. Bon treatment with phenol forms a coloured compound 
C with molecular formula C12 HION 20. The structure of compound A is: 

ONH, ONO, 
(1) (2) 

,,,,? ,,,,? 

(3) 
OCN 

A (4) 
OCONH, 

,,,,? 

P. T. 0. 
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93. Wolf-Kishner reduction is the reduction of: 

(I) 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 : 

A+H2') 

(I) CeH5'J{'NH(CH3b + Ct 
0 

(2) CeH5~NH(CHa)t er 
0 

(3) 

C~H(CH,>2 • Ct 
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95. The major products A and 13 . , · . . 
respec ti vely for the to! lowing reacti on are : 

V~ ~ CHO 
,,.,,, i) LiAIH4 . dry ether 

ii) H3o• 
A 

i) NaBH4 
B 

(1) 

(2) 

(3) 

(4) 

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

(I) Anomers 

(3) Geometrical isomers 

(2) Enantiomers 

(4) Epimers 

97. Which of the following statement is correct? 

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

(2) The Ruff procedure shortens an aldosc chain and gives two epimcrs. 

(3) The Kiliani-Fisher procedure lengthens an aJdose chain and gives two epimers. 

( 4) The KiJiani-Fisher procedure shortens an aldose chain and gives a single product. 
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98. Which of the following reagents, when treated with phenyl magnesium bromide 

followed by acid workup, will yield 2-phenylethanol ? 

(I) Dicthy I ether 

(3) Ethanal 

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

(2) Ethanol 

(4) Oxirane 

P. T. 0 . 
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91. The order of aromntici ly of fllnrn . thiophcnc and pyrrolc i~ : 

( l) Thiophcnc ' furnn ' pyn·ok 

(2) Furan ' pyrmlc ' thiophcnc 

(3) Thiophcnc ' pyrrolc -, ruran 

( 4) Pyrrolc > thiophcnc '> turan 

100. Thiophenc reacts with HCHO in the presence of aq. I rel to give : s s r(s\_ ( 4) rr-\._ (1) 0-cHO (2) ()-cH2CI (3) lf CH3 u Cl 
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