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1 The coefficient of variation is  

[A] % relative standard 
deviation 

[B] relative standard deviation 

[C] standard deviation [D] square of the standard 
deviation 

2 Which of the following sets of quantum numbers is correct for 
an electron in 4f orbital?  

 

[A] n = 4, l = 3, m = +4, s = +½ [B] n = 4, l = 4, m = -4, s = -½ 
[C] n = 4, l = 3, m = +1, s = +½ [D] n = 3, l = 2, m = -2, s = +½ 

3 The de Broglie wavelength of an electron travelling at 1% of the 
speed of light is 

 

[A] 243 pm [B] 300 pm 
[C] 343 pm [D] 200 pm 

4 Bond order in O22- is  

[A] 1 [B] 2.5 
[C] 3 [D] 1.5 

5 Structure of ClF3 is  

[A] trigonal planar [B] trigonal pyramidal 
[C] T - saped [D] octahedral with three lone 

pairs occupying a face 

6 The half-life of radium is 1600 years. After how much time will 1 
g radium reduce to 125 mg? 

 

[A] 1800 years [B] 1600 years 

[C] 3200 years [D] 4800 years 

7 In a direct complexometric titration, the stability constant for 
the metal-EDTA complex should be  

 

[A] smaller than that for metal-
indicator complex  

[B]  equal to that for metal-
indicator complex 

[C]  greater than that for 
metal-indicator complex 

[D]  the half of the stability 
constant for metal-indicator 
complex 

 

8 

 
Which reagent may be used to precipitate barium from aqueous 
solution? 

 

[A] Hydrochloric acid [B] Sulphuric acid 
[C] Silver nitrate [D] Ammonium chloride 

 

9 

 

The order of Lewis acidity of boron halides is 

 

[A] BF3 > BCl3 > BBr3 > BI3 [B]  BI3 > BBr3 > BCl3 > BF3 
[C] BCl3 > BF3 > BBr3 > BI3 [D]  BBr3 > BI3 > BCl3 > BF3 
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11 For non-polar analytes having molecular mass greater than 
10,000, one of the best HPLC technique would be 

 

[A] ion-exchange 
chromatography 

[B] liquid-liquid partition 
chromatography  

[C] liquid-bonded phase 
partition chromatography 

[D] gel permeation 
chromatography 

12 In TG analysis, what property of the material is measured while 
varying its temperature in a controlled manner? 

 

[A] Heat flow [B] mechanical strength 
[C] Weight [D] magnetic moment 

13 Match up the correct formula and magnetic property. Which 
pair is correct 

 

[A] [V(OH2)6]2+ ; diamagnetic [B] [Co(NH3)6]3+ ; diamagnetic 
[C] [CoF6]3- ; diamagnetic [D] [Zn(OH2)6]2+ ; paramagnetic 

14 What is the oxidation state of iron in Na2 [Fe(CO)4]?  

[A] -2 [B] -1 
[C] 0 [D] 2 

15 The solution of sodium metal in liquid ammonia is strongly 
reducing due to the presence of  

 

[A] sodium atoms [B] solvated electrons 
[C] NH2- [D] solvated protons 

16 The ionic mobility of alkali metal ions in aqueous solutions 
follows the order  

 

[A] Li+ > Na+ > K+ [B] Na+ > K+ > Li+ 
[C] K+ > Li+ > Na+ [D] K+ > Na+ > Li+ 

17 Find the increasing order of stability of the oxidation state of the 
elements.  

 

[A] Sn4+ < Ge4+ < Si4+ < Pb4+ [B] Pb4+ < Sn4+ < Ge4+ < Si4+ 
[C] Pb4+ < Sn4+ < Si4+ < Ge4+ [D] Pb4+ < Ge4+ < Si4+ < Sn4+ 

18 Structure of XeOF4 is  

[A] square pyramidal [B] tetrahedral 
[C] planar [D] trigonal bipyramidal 

 

 

10 

 
 
The reverse-phase chromatography is one 

 

[A] in which the stationary 
phase is polar and mobile 
phase is non-polar 

[B]   in which the stationary 
phase is non-polar and mobile 
phase is polar 

[C]  in which both phases are  
non-polar 

[D]   in which both phases are  
polar 
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19 In diborane,  

[A] there exists a direct bond 
between boron and boron 

[B] all the atoms are in one 
plane 

[C] the number of electrons in 
B-H-B is formed by two 
electrons 

[D] the number of electrons in 
B-H-B is formed by three 
electrons 

 

20 Zeolites are   

[A] silicones [B] 3D silicates 
[C] double chain silicate [D] allotropes of silicon 

 

21 Among the following, which one is not a pseudo halide?  

[A] Cyanide [B] Thiocyanate 
[C] Azide [D] nitrate 

 

22 Which one of the following is an important component of Ziegler-
Natta catalyst? 

 

[A] TiCl3 [B] FeCl3 
[C] PtCl4 [D] ZnCl2 

23 The anticancer drug cisplatin is  

[A] Pt(NH3)2Cl2 [B] Pt(H2O) 2Cl2 
[C] Pt(NH3) 3Cl [D] Pt(NH3)Cl3 

 

24 The correct formula of the compound whose name is 
hexaamminechromium (III) nitrate is   

 

[A] [Cr(NH2)6](NO3)3 [B] [Cr(NH3)6](NO2)3 
[C] [Cr(NH3)6](NO3)3 [D] [Cr(NO3)3](NH3)6 

 

25 Which one of the following complexes exhibit optical isomerism?  
 

[A] trans-[Co(NH3)4Cl2]Cl [B] cis-[Co(NH3)4Cl2]Cl 
[C] trans-[Co(en)2Cl2]Cl [D] cis-[Co(en)2Cl2]Cl 

 

26 The magnetic moment of [Co(H2O)6]3+ is zero and that of 
[Mn(CN)6]3- is 2.9 BM. From this, it may be concluded that 

 

[A] both ions are high spin [B] both ions are low spin 
[C] [Co(H2O)6]3+ is low spin, 

[Mn(CN)6]3- is high spin 
[D] [Co(H2O)6]3+ is diamagnetic, 

[Mn(CN)6]3- is high spin 
 

27 [Cr(H2O)6]3+ is violet where as [Cr(NH3)6]3+ is yellow. The 
wavelength absorbed by [Cr(NH3)6]3+ as compared to that by 
[Cr(H2O)6]3+ in their absorption spectra will be 

 

[A] higher [B] lower 
[C] same  [D] these complexes will  not 
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absorb in the visible region 
 
 

28 In which of the following complexes, Fe is not present?   

[A] Vitamin B12 
[C] Ferredoxins  

 

[B] Cytochromes 
[D] Myoglobin 

 

 

29 The metal ion present in the active site of nitrogenase enzyme, 
which catalyses the biological nitrogen fixation is 

 

[A] manganese [B] molybdenum 
[C] cobalt [D] zinc 

 

30 Which is the most common oxidation state observed for the 
lanthanide elements in their compounds? 

 

[A] +1 [B] +2 
[C] +3 [D] +4 

 

31 Essential constituent of an amalgam is  

[A] Ag [B] Hg 
[C] Mg [D] Fe 

 

32 Silver is extracted from the crude metal by leaching with solution 
of NaCN in the presence of air. The role of NaCN is to  

 

[A] oxidize Ag to Ag+ [B] form the complex [Ag(CN)4]3- 
[C] form the complex [Ag(CN)4]2- [D] form the complex [Ag(CN)2]- 

 

33 Which of the following metal cannot be used for the cathodic 
protection of an iron structure? 

 

[A] Magnesium [B] Copper 
[C] Zinc [D] Aluminium 

 

34 IUPAC nomenclature of 

CHO
 

 

 

[A] E-4-hexen-1-ol [B] E-4-hexene-1-al 
[C] Z-4-hexene-1-al [D] Z-4-hexene-1-ol 

 

35 In allene (C3H4), the type(s) of hybridization of the carbon atoms 
is (are) 

 

[A] only sp2 [B] sp and sp3 
[C] sp2 and sp3 [D] sp and sp2 
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36 Which one of the following reagents is a nucleophile?  

[A] BF3 [B] SO3 
[C] ׃CCl2 [D] NH3 

 

37 Which of the following carbocation is the most stable?  

[A]  

 

[B]  CH3

 

[C]  CH3

 

[D]  CH3

 

 

38 In an SN2 reaction, there is  

[A] complete racemisation [B] mostly inversion and little 
racemisation 

[C] partial racemisation [D] a little inversion and mostly 
racemisation 
 

39 Which of the following alkyl halides undergo nucleophilic 
substitution, most readily? 

 

[A] CH3CH2Br [B] CH3CH2F 
[C] CH3CH2I [D] CH3CH2Cl 

 

40 When 2-chloro-2-methylbutane is refluxed with alcoholic KOH, 
the main product obtained is 

 

[A] (CH3)2C=CH-CH3 [B] (CH3)2C(OH)CH2-CH3 
[C] CH2=C(CH3)CH2-CH3 [D] (CH3)3CCH2OH 

 
 

41 A hydrocarbon of molecular formula C7H12 on oxidation with OsO4 
followed by reaction with NaIO4 provided a keto aldehyde. The 
compound is 

 

[A]  4-methylcyclohex-1-ene [B] 3-methylcyclohex-1-ene 
[C]  1-methylcyclohex-1-ene [D] 1,2-dimethylcyclopent-1-ene 

 

42 Ethyl benzene cannot be prepared by    

[A]  Clemmensen reduction [B]  Wurtz reaction 
[C]  Wurtz-Fittig reaction [D]  Friedel- Crafts reaction 
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43 

 

Which of the following secondary alcohol can be prepared from the 
reaction of methyl formate with excess Grignard reagent? 

 

[A] CH3CH2CHCH3

OH  

[B] CH3CHCH3

OH  

[C] CH3CHCH2CH2CH3

OH  

[D] CH3CHC6H5

OH  

44 Which one of the following phenol derivative is more steam volatile?  

[A] o-Nitrophenol [B] m-Nitrophenol 
[C] Hydroquinone [D] p-Nitrophenol 

 

45 Reaction of p-cresol with 2-methylpropene in presence of 
phosphoric acid gives 

 

[A] 2,6-Diisobutyl-4-methylphenol [B] 2-Isobutyl-4-methylphenol 
[C] 2-tert-butyl-4-methylphenol [D] 2,6-Di-tert-butyl-4-

methylphenol 
 
 

46 Which one of the following is aromatic?    

[A] 

 

[B] 

 

[C] 

 

[D] 

     

47 The absolute configuration of the chiral centers 1 and 2 in the 
following molecule are 

H3C CH3

Ph

HO

1
2

 

 

[A] (1S, 2S) [B] (1S, 2R) 
[C] (1R, 2R) [D] (1R, 2S) 

 
 
 
 

48 Which one of the following would clearly prove the configuration of  
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cis-3-hexene from trans-3-hexene?  

[A] Boiling point [B] Rate of hydrogenation 
[C] Infrared spectrum 
 

[D] Dipole moment  
 

49 Which one of the following pairs can be distinguished by Fehling 
solution?   

 

[A] Glucose and fructose [B] Glucose and mannose 
[C] Fructose and sucrose 
 

[D] Maltose and glucose  
 

50 Which pair of the following pair of sugars is epimers?  

[A] D(+) glucose, D(-) fructose [B]  D(+) glucose, D(-) arabinose 
[C] D(+) glucose, D(+) mannose [D]  D(-) fructose, D(+) mannose 

 

51 Which among the following is more basic?  

[A] Pyridine [B] Piperidine 
[C] Pyrrole [D] Aniline 

 

52 Bakelite is formed by the condensation of  

[A] urea and formaldehyde [B] phenol and acetaldehyde 
[C] phenol and formaldehyde 
 

[D] formaldehyde and 
acetaldehyde 

 

53 Buna-S is obtained by the polymerization of butadiene and  

[A] chloroprene [B] styrene 
[C] stilbene [D] adipic acid 

 

54 Clemmenson's reduction will convert cyclohexanone into  

[A]  cyclohexanoic acid [B] cyclohexane 
[C] n-hexane [D] benzene 

 

55 Conversion of aliphatic ketones to esters is known as  

[A] Wolf rearrangement [B] Beckmann rearrangement 
[C] Baeyer-Villiger oxidation [D] Claisen rearrangement 

 

56 Acidity in decreasing order of different acids is  

[A] formic acid> chloroacetic acid> 
acetic acid> propanoic acid 

[B] formic acid> propanoic acid> 
chloroacetic acid> acetic 
acid 

[C] chloroacetic acid> acetic acid> 
formic acid> propanoic acid 

[D] chloroacetic acid> formic 
acid> acetic acid> propanoic 
acid 
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57 Butanoic acid was treated sequentially with (i) SoCl2, (ii) AlCl3 (iii) 
benzene. The product formed was 

 

[A] 1-phenyl-1-butanone [B] 1-phenyl-2-butanone 
[C] 3-phenyl-2-butanone [D] 4-phenyl-1-butanonol 

 

58 The reaction of aniline with chloroform and potassium hydroxide 
provides 

 

[A] 2,4-dichloroaniline [B] 2-chloroaniline 
[C] phenyl cyanide [D] phenyl isocyanide 

 

59 Benzenediazonium chloride reacts with aniline to give  

[A]  azobenzene [B]  p-dimethylamino 
azobenzene 

[C]  p-Hydroxyazobenzene [D]   p-Aminoazobenzene 

 

60 Which of the following compounds would not react with a dienophile 
in Diels-Alder reaction  

 

[A]  Anthracene [B]  Phenanthrene 

 
[C]  

 

[D]  O

 

 

61 Which ester will not give a good yield of the Claisen condensation 
product with NaOEt in EtOH? 

 

[A] CH3COOEt [B] CH3CH2COOEt 
[C] (CH3)2CHCOOEt [D] ClCH2COOEt 

 
 

62 Which pair of reactants for a Grignard reaction does not give 
triphenylmethanol after an aqueous workup? 

 

[A]  

Ph C H

O

2 PhMgBr  

[B]  

Ph C OMe

O

2 PhMgBr  
[C]  

Ph C Ph

O

PhMgBr  

[D]  

MeO C OMe

O

3 PhMgBr
 

 

63 What is the purpose of Edman degradation in peptide analysis?   

[A] to locate all –S-S- linkages [B] to identify the N-terminal 
amino acid 

[C]  to identify the C-terminal 
amino acid 

[D] to determine which amino 
acids make up the peptide 
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70 When there are no external forces, the shape of a liquid  drop is 
determined by 

 

[A] surface tension of the liquid [B] density of liquid 
[C] viscosity of the liquid [D] temperature of air only 

 

71 A crystal system has a = 13.2 Å, b = 13.2 Å, c = 15.2 Å and ∞ = 
β = γ = 90 belongs to 

 

[A] triclinic [B] monoclinic 
[C] tetragonal [D] orthorhombic 

 

72 The electrical conductivity of a new material was measured at 
different temperatures and found to vary as below. What is the 
best description of the conduction properties of the material? 

Temperature / K                             300 400 500 600 

 

64 Base pairing in DNA is between Guanine and  

[A] thymine [B] uracil 
[C] cytosine [D] adenine 

65 Which one ia an example of azo dye?  

[A] Malachite green [B] Methyl orange 
[C] Indigo [D] Fluoresceine 

 

66 Which among the following compound absorbs in the long 
wavelength region? 

 

[A] Ethanol [B] Butylamine 
[C] Acetone [D] Chlorohexane 

 

67 Which one of the following on reaction with pthalic anhydride in the 
presence of conc. H2SO4 gives Fluorescein? 

 

[A] Catechol [B] Phenol 
[C] Resorcinol [D] Hydroquinone 

 

68 Mean velocity, most probable velocity and root mean square velocity 
are approximately in the ratio 

 

[A] 1.13 : 1 : 1.23 [B] 1.23 : 1 : 1.13 
[C] 1.23 : 1.13 : 1 [D] 1 : 1.13 : 1.23 

 

69 With increase in temperature, the viscosities of gases and liquids 
respectively   

 

[A] increase, decrease [B]  decrease, increase 
[C] increase, increase [D]  decrease,  decrease 
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Conductivity / Sm-1          0.004         0.047        0.202           0.535 
 

[A] Insulator [B] Conductor 
[C] Semiconductor [D] it is not possible to 

interpret anything 
 

73 The depression in freezing point for an aqueous solution of 1M 
urea, 1M glucose and 1M sodium chloride are in the ratio 

 

[A] 3 : 2 : 2 [B] 1 : 2 : 3 
[C] 1 : 1 : 2 [D] None of these 

 

74 Elevation in boiling point of an aqueous urea solution is 0.52º 
(Kb = 0.52 mol-1 kg). Hence mole fraction of urea in this solution 
is 

 

[A] 0.982 [B] 0.0567 
[C] 0.943 [D] 0.018 

 

75 Which of the thermodynamic parameter remains constant 
during phase transition from solid to liquid?   

 

[A] Enthalpy  [B] Volume 
[C] Temperature [D] Entropy 

 

76 According to Joule-Thompson, every gas has a …………… at a 
given initial pressure. Above this temperature gas shows heating 
effect 

 

[A] inversion temperature [B] critical temperature 
[C] specific temperature [D] constant temperature 

 

77 Which of the following reactions is accompanied by a decrease 
in entropy? 

 

[A] 2H2(g) + O2(g) → 2 H2O(l) [B] C(graphite) + H2O(g) → CO(g) + 
H2(g) 

[C] H2(g) + I2(g) → 2HI(g) [D] 2C(graphite) + O2(g) → 2CO(g) 

 

78 A gas (system) at 0.1 atm, pressure is enclosed in a cylinder 
fitted with a weightless, frictionless piston and the cylinder is 
placed in the surroundings, where the pressure is 1 atm. In the 
spontaneous process that occur isothermally, 

 

[A] Entropy of the system 
increases, that of 
surroundings decreases 

[B] Entropy of the system 
decreases, that of 
surroundings increases 

[C] Entropy of the system and 
the surroundings increases 

[D] Entropy of the system and 
the surroundings decreases 
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79 Given the following reaction at equilibrium 

N2 (g) + 3H2 (g) ↔ 2NH3 (g) 

 

[A] Less of 2NH3 (g) is produced  [B] No effect on the degree of 
advancement of the 
reaction at equilibrium 

[C] More of the 2NH3 (g) is 
produced 

[D] KP of the reaction is 
increased 

 

80 The phase diagram of sulphur can be represented using  

[A] one component, one phase [B] one component, two phases  
[C] one component, three 
phases 

[D] one component, four 
phases 
 

81 Which of the following statements are true about the Eutectic 
point on a two component (components A and B) phase 
diagram? 

 

[A] Both compounds are solid [B] The melting point of the 
mixture is lower than the 
melting points of either of the 
individual compounds 

[C] One compound is in the 
liquid phase while the other is 
in the solid phase 

[D] It always occurs when the 
ratio of compound A to 
compound B is 50:50 
 

82 What is the best description of blood?  

[A] Sol [B] Foam 
[C] Solution [D] Aerosol 

 

83 The Langmuir adsorption isotherm is deduced using the 
assumption 

 

[A] The adsorbed molecules 
interact with each other  

[B] The adsorption takes place 
in multilayers 

[C] The adsorption sites are 
equivalent in their ability to 
adsorb the particles 

[D] The heat of adsorption 
varies with coverage 

84 If we titrate NH4OH against HCl at 25ºC, the pH of the solution 
at equivalence point will be 

 

[A] ~ 5.5 [B] ~ 1.5 
[C] ~ 8.5 [D] ~ 9.5 

 
 
 

85 Conjugate base of H2 is  
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[A] H+ [B] H3+ 
[C] H– [D] H3– 

 

86 During which of the following titrations will the conductivity 
reach a minimum value at the end point? 

 

[A] Aqueous NH3 (0.50 mol dm–

3) titrated against aqueous HCl 
(0.050 mol dm–3) 

[B] Aqueous NaOH (0.50 mol 
dm–3) titrated against aqueous 
HCl (0.050 mol dm–3) 

[C] Aqueous NH4OH (0.50 mol 
dm–3) titrated against aqueous 
HCl (0.050 mol dm–3) 

[D] Aqueous NaOH (0.50 mol 
dm–3) titrated against aqueous 
CH3CO2H (0.050 mol dm–3) 
 

87 The standard potential at 25ºC for the half reactions given 
against them below 

Zn → Zn2+ + 2e-                E0  = 0.762 

Mg → Mg2+  + 2e-              E0  = 2.37 

When zinc dust is added to a solution of MgCl2 

 

[A] Magnesium is precipitated [B] Zinc dissolves in the 
solution 

[C] Zinc chloride is formed [D] No reaction takes place   
       

88 For the reaction: 

2H+ + Zn → H2 + Zn2+ 

∆Go = –147 kJ mol–1. What is the corresponding value of Eocell? 

 

[A] 1.52 V [B] -0.76 V 
[C] -1.52 V [D] 0.76 V 

 

89 Acetaldehyde (CH3CHO) decomposes by second order kinetics 
with a rate constant of 0.334 M–1 s–1 at 500ºC. The time it would 
take for 80% of the acetaldehyde to decompose in a sample that 
has an initial concentration of 0.00750 M is 

 

[A] ~ 1600 sec [B] ~ 1850 sec 
[C] ~ 1000 sec [D] ~ 5100 sec 

 

90 From the Arrhenius equation, a plot of  

[A] ln k vs. T is a straight line [B] ln T vs. 1/k is a straight 
line 

[C] ln T vs. k is a straight line [D] ln k vs. 1/T is a straight 
line 

91 Light emission without a change in spin multiplicity  

[A] is called phosphorescence [B] involves an intersystem 
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crossing 
[C] is spin forbidden         [D] is called fluorescence   

 

92 Anthracene has a maximum absorbance in cyclohexane at 356 
nm. ε356 = 9700 M−1 cm−1 and the path length is 1 cm. Using 
a spectrophotometer, you find that the absorbance at 356 nm is 
0.90. What is the concentration of anthracene solution? 

 

[A] 10.8 µM [B] 9.3 µM 
[C] 93 µM [D] 108 µM 

 

93 The selection rules for transition in rotational energy levels in 
Raman spectrum is 

 

[A] ∆J ± 1 [B]  ∆J + 1  
[C]  ∆J + 2 [D]  ∆J ± 2 

 

94 1HNMR spectrum of an organic compound with mol. formula 
C4H9Br exhibited a single peak. The compound could be 

 

[A] 1-bromobutane [B] 2-bromobutane 
[C] 1-bromo-2-methylpropane [D] 2-bromo-2-methylpropane 

 

95 Which statement is incorrect about CO2?  

[A] CO2 is linear [B] CO2 has two degenerate 
bending modes of vibration 

[C] The IR spectrum of CO2 
shows four absorptions 

[D] CO2 has two stretching 
modes of vibration 
 

96 The number of vibrational and rotational degrees of freedom in 
BF3 molecule, respectively is  

 

[A] 6, 3 [B] 7, 3 
[C] 7, 2 [D] 2, 6 

 

97 Which of the following phenomena is not a factor that affects 
polarization at an electrode? 

 

[A] diffusion of the analyte to 
the electrode surface 

[B] diffusion of the product 
from the electrode surface 

[C] convection [D] the standard cell potential 
for the redox couple 
 
 
 
 
 

98 Which method for the production of dispersions involves the  
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formation of particles from materials dissolved in true 
solutions? 

[A] Bottom-up [B] Top-down 
[C] Milling [D] High pressure 

homogenization 
 

99 Which of the following statement is not correct with respect to 
scanning electron microscopy? 

 

[A] It helps to see the surface 
of a sub-micro dimension 
structure 

[B] It helps to see the inside of 
a sub-micro dimension 
structure 

[C] Image is generated by 
collecting secondary electrons 

[D] Image is generated by 
collecting back scattered 
electrons 
 

100 Which of the following is not true for X-rays?   

[A] These radiation can ionize 
gases 

[B] It causes ZnS to fluoresce 

[C] These are deflected by 
electric and magnetic fields 

[D] Have wavelength shorter 
than ultraviolet radiations 

 

 

 

 

 

******* 

 

 


