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 Q.21 – Q.60 MCQ, carry TWO marks each (for each wrong answer: –0.5). 

You are required to Answer Maximum 35 Questions. 

21. For the given reaction, [*𝐂𝐨(𝐋)𝐧]𝟐+ + [𝐂𝐨(𝐋)𝐧]𝟑+ ⟶[*𝐂𝐨(𝐋)𝐧]𝟑+ + [𝐂𝐨(𝐋)𝐧]𝟐+ 

The correct statement with respect to the rate of electron transfer process is 

(o-𝐩𝐡𝐞𝐧 = 𝐨-phenanthroline; *Co is labeled atom) 

(a)  Fast electron transfer ; L = NH3 ; n = 6 

(b) Slow electron transfer ; L = o-phen ; n = 3 

(c) Very slow electron transfer ; L = NH3 ; n = 6 

(d) Very slow electron transfer ; L = o-phen ; n = 3 
 

22. Choose the correct order of energy of 𝟐𝛔𝐠 and 𝟏𝛑𝐮 molecular orbitals for 

𝐁𝟐, 𝐂𝟐 𝐚𝐧𝐝 𝐎𝟐: 

(a) 2σg > 1πu for all the three                               (b) 2σg > 1πu for B2 and C2 only 

(c) 1πu > 2σg for C2 and O2 only                         (d) 2σg > 1πu for B2 and O2 only 

23. The pair in which both actinides show +𝟑 oxidation state only is 

(a) Ac and Lr            (b) Ac and No             (c) Cm and Bk                (d) Cm and Lr 

24. The complex(es) showing activity against cancerous cells is/are 

 

 

 

 

 

P  Q  R 

(a) P only                (b) P and Q only                 (c) P and R only                (d) P, Q and R          

25. Consider the nuclear reaction, Y is,          92𝐗𝟐𝟑𝟒 + 𝛃 + 𝛂 ⟶ 𝐘 + 𝛄 + 𝟐𝛃+ 

(a) 92Y238                     (b) 91Y238                       (c) 91Y236                         (d) 94Y238 

26. Correct statements among the following with respect to ionization energy (IE) is/are 

[P] (𝐈𝐄𝟏 + 𝐈𝐄𝟐 + 𝐈𝐄𝟑) for indium is more than that of aluminium 

[Q] 𝐈𝐄𝟏 of scandium is higher than that of cobalt 

[R] 𝐈𝐄𝟏 of gallium is lower than that of selenium 

[S] 𝐈𝐄𝟏 of nitrogen is greater than that of oxygen 

(a) Q and S                    (b) R and S                     (c) P and S                    (d) Q and R          
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27. The reason for significantly high solubility of 𝐀𝐠𝐂𝐥𝐎𝟒 in benzene than in alkane 

solvents is 

(a) Alkane solvents are non-polar                            (b) Benzene is an aprotic solvent 

(c) PhAg is formed                                                   (d) Benzene acts as a soft base 

28. Correct statement for ‘Inductively Coupled Plasma Atomic Emission Spectroscopy’ 

is 

(a) It is unsuitable for all non-metals         

(b) Simultaneous determination of only metals is possible 

(c) Induction coil stabilizes plasma                                    

(d) Oxide formation lowers atomization of metals 

29. The number of geometrical isomers of the complex [RhH(C≡C𝐑)𝟐(𝐏𝐌𝐞𝟑)𝟑] is 

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

30. 𝐈𝟐 is violet in the solid as well as in gas phase. However in acetone or ethanol, it turns 

brown. Choose the correct statement(s) for this colour change: 

[P] Dissociation of 𝐈𝟐 in atomic state 

[Q] Interaction of low-lying 𝛔∗-orbital of iodine with lone pair of O (solvent) 

[R] Formation of a charge-transfer complex 

(a) P only                    (b) Q only                   (c) P and Q only               (d) Q and R only 

31. The pair of compounds in which both members show LMCT band in their electronic 

spectra is 

(a) [FeCl4]2−and [Fe(bpy)3]2+                                  (b) [FeBr4]2− and [TcO4]− 

(c) [ReO4]− and [Ru(bpy)3]2+                                  (d) [Fe(phen)3]2+ and [FeCl4]2− 

32. During the binding of 𝐎𝟐 to myoglobin (consider ‘heme’ in xy-plane), the molecular 

orbital of 𝐎𝟐 and atomic orbital of Fe involved in the formation of the 𝛔-bond is 

(a) π∗ and dz2                 (b) π∗ and dxz                 (c) π and dxz                 (d) π and dz2 

33. The order of rate of substitution of chloride by pyridine (in ethanol) in the following 

complexes is 

     

I  II  III 

(a) I > II > III              (b) I ≈ II ≈ III              (c) I > II ≈ III              (d) I < II ≈ III 

34. The correct IUPAC name for the following molecule is 
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(a) 1-Propyl-2-ethyl-4,4-dimethylcyclohept-1-ene 

(b) 2-Ethyl-4,4-dimethyl-1-propylcyclohept-1-ene 

(c) 3-Ethyl-1,1-dimethyl-4-propylcyclohept-3-ene 

(d) 1,1-Dimethyl-3-ethyl-4-propylcyclohept-3-ene 

35. The stereochemical relationship of 𝐇𝐚 𝐚𝐧𝐝 𝐇𝐛 in the following molecule is 

 

(a) enantiotopic     (b) homotopic    (c) diastereotopic      (d) constitutionally heterotopic 

36. The correct order of stability of the carbocations P-R is 

 

 

 

 

 

P  Q  R 

 

(a)  R > P  > Q   (b) P > R > Q 

(c) Q > R > P   (d) R > Q > P 
 

37. The correct statement for the orientation of the bromine atoms in the most stable 

conformations of P and Q is 

 

 

 

P  Q 

(a) axial in both P and Q                                        (b) axial in P and equatorial in Q 

(c) equatorial in both P and Q                                (d) equatorial in P and axial in Q 

38. The major product formed in the following reaction is 
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(a) 

 

(b) 

 

(c) 

 

(d) 

 
 

39. The following carboxylic acids undergo decarboxylation upon heating. The ease of 

decarboxylation is in the order 

 

 

 

 

 

P  Q  R 

 

(a)  Q > P  > R  (b) R > Q > P 

(c) P > R > Q  (d) R > P > Q 
 

40. The HOMO of 𝛑-molecular orbitals of methylazide is 

(a) 

 

(b) 
 

(c) 
 

(d) 

 
 

41. The following transformation involves a series of  

 

(a) electrocyclic ring-opening and closing reactions 

(b) cycloaddition and cycloreversion reactions 

(c) sigmatropic rearrangements 

(d) cheletropic addition and elimination reactions 

42. The synthetic equivalent of the given synthon is 

 

(a) t-butyl isocyanide    (b) t-butyl cyanide    (c) t-butyl cyanate    (d) t-butyl isocyanate 

43. The correct order of the p𝐊𝐚 of the following compounds is 

     

P  Q  R 

 

(a)  R > Q > P     (b) P > R > Q 
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(c) Q > P > R     (d) P > Q > R 
 

44. 

 

Muscone is a 

(a) terpenoid                   

(b) steroid                     

(c) polyketide                    

(d) flavonoid 
 

45. The natural product that gives a signal at 𝛅 𝟐𝟏𝟖 𝐩𝐩𝐦 in its 13C-NMR spectrum is 

(a) α-pinene                     (b) camphor                     (c) geraniol                     (d) carvone 

46. The correct order of carbonyl stretching frequency for the given compounds is 

 

 

 

 

 

P  Q  R 

 

(a)  P > Q > R     (b) Q > R > P 

(c) R > P > Q     (d) Q > P > R 
 

47. The expectation value of 𝐩𝟐 of a particle in a cubic box of side 𝒍, having the 

wavefunction 𝛗𝐧𝐱,𝐧𝐲,𝐧𝐳,
(𝐱, 𝐲, 𝐳) = (

𝟐

𝐥
)

𝟑/𝟐
𝐬𝐢𝐧

𝟐𝛑𝐱

Ɩ
𝐬𝐢𝐧

𝟑𝛑𝐲

Ɩ
𝐬𝐢𝐧

𝟐𝛑𝐳

Ɩ
, is 

(a) 
17h2

4Ɩ2                               (b) 
7h2

4Ɩ2                               (c) 
3h2

Ɩ2                                 (d) 
13h2

4Ɩ2  

48. For the 𝐝𝟑 electron configuration, the ground state term symbol is 

(a) 4F1/2                         (b) 4F3/2                         (c) 4F7/2                         (d) 4F9/2 

49. The total bond order between adjacent carbon atoms of benzene is  

(a) 0.5                         (b) 2                              (c) 1.5                          (d) 2.5 

50. The following is the character table for the 𝐂𝟐𝐕 point group 

𝐂𝟐𝐯 E 𝐂𝟐 𝛔𝐕 𝛔𝐕′ 

𝐀𝟏 𝟏 𝟏 𝟏 𝟏 

𝐀𝟐 𝟏 𝟏 −𝟏 −𝟏 

𝐁𝟏 𝟏 −𝟏 𝟏 −𝟏 

𝐁𝟐 𝟏 −𝟏 −𝟏 𝟏 

There are two functions 𝒇𝟏 and 𝒇𝟐 belonging to 𝐀𝟐  and 𝐁𝟏 representations, 

respectively. The correct option for the product of two functions 𝒇𝟏 𝐚𝐧𝐝 𝒇𝟐 and the 

integral ∫ 𝒇𝟏𝒇𝟐𝐝𝛕  𝐢𝐬 
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(a) The product belongs to A2 representation and the integral is non-zero 

(b) The product belongs to B2 representation and the integral is zero 

(c) The product belongs to A1 representation and the integral is zero 

(d) The product belongs to B1 representation and the integral is non-zero 

51. The equilibrium dissociation energy of a diatomic molecule is 𝟒. 𝟕𝟓 𝐞𝐕 and its 

stretching frequency corresponds to 𝟎. 𝟓 𝐞𝐕. The minimum energy required to 

dissociate the molecule in 𝐞𝐕 is  

(a) 4.75                             (b) 4.25                                 (c) 4.50                            (d) 5.00 

52. The monatomic perfect gas undergoes expansion from (𝐩𝟏, 𝐕𝟏) to (𝐩𝟐, 𝐕𝟐) under 

isothermal or adiabatic conditions. The pressure of the gas will fall more rapidly 

under adiabatic conditions because 

(a) p ∝
1

V
                       (b) p ∝

1

V7/5                        (c) p ∝
1

V3/2                      (d) p ∝
1

V5/3 

53. For the reaction 𝐍𝟐(𝐠) + 𝟑𝐇𝟐(𝐠) ⟶ 𝟐𝐍𝐇𝟑(𝐠), the thermodynamic quantity which 

depends upon the pressure at which equilibrium is arrived at is ______________ 

(superscript ‘o’ represents standard state) 

(a) ∆G°          (b) ∆H°            (c) KP         (d) ratio of mole fractions, 
x2

NH3

xN2xH2
3 , at equilibrium 

54. The 𝐄°(𝐌+/𝐌) of the cell, 𝐒𝐇𝐄 ǁ 𝐌𝐗 | 𝐌 can be obtained from the plot of ________ 

(𝐄𝐜𝐞𝐥𝐥 is the cell potential and m is the molality of ideal dilute solution of MX) 

(a) Ecell against (T log m)                                                      (b) Ecell against (
1

T
log m) 

(c) Ecell against (T√m)                                                          (d) Ecell against (
√m

T
) 

55. The y-intercept obtained from the plot of viscosity of a series of polymer solutions 

against the concentration is 𝟎. 𝟎𝟓. The proportionality constant K and exponent a 

for this polymer-solvent pair are 𝟓 × 𝟏𝟎−𝟓 and 𝟎. 𝟓, respectively. The molar mass of 

the polymer in 𝐠 𝐦𝐨𝐥−𝟏 is 

(a) 109                              (b) 105                               (c) 106                                (d) 107 

56. In the ccp packing, the number of lattice points per units area in the planes is in the 

order 

(a)  (100) > (110) > (111)  (b) (100) > (111) > (110) 

(c) (111) > (100) > (110)  (d) (111) > (110) > (100) 
 

57. The correct statements about chemisorption is 

(a) Chemisorption results in multi molecular layer adsorption 
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(b) Chemisorption is reversible in nature 

(c) Chemisorption has lower specificity than physisorption 

(d) Chemisorption occurs due to formation of chemical bonds 

58. For a reaction, raising the temperature from 𝟐𝟎𝟎 𝐊 𝐭𝐨 𝟑𝟎𝟎 𝐊 results in the increase 

of rate constant by a factor of 𝟐. The activation energy for this reaction 𝐤𝐉 𝐦𝐨𝐥−𝟏 is 

closest to (𝐥𝐧𝟐 = 𝟎. 𝟔𝟗) 

(a) 7.0                               (b) 3.5                             (c) 14.0                               (d) 0.83 

59. The y-intercept of the least square fitted straight line to the data in the table is 

closest to 

x  −𝟐. 𝟎𝟏 −𝟎. 𝟗𝟖 𝟏. 𝟎𝟏 𝟏. 𝟗𝟗 

y −𝟒. 𝟎𝟏 −𝟏. 𝟗𝟖 𝟐. 𝟎𝟏 𝟑. 𝟗𝟗 

(a) −0.2                                (b) −0.1                                 (c) 0                               (d) 0.2 

60. The guest molecule which will fit best inside 𝛂-cyclodextrin by interacting with both, 

rim and cavity, is 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 

 

 Q.61 – Q.120 MCQ, carry FOUR marks each (for each wrong answer: –1). 

You are required to Answer Maximum 25 Questions. 

61. Among the following complexes, the one showing the highest rate of substitution of a 

CO ligand on heating with one equivalent of 𝐏𝐏𝐡𝟑 in decalin, is 

(a) (η5-C5H5)Mn(CO)3                                         (b) (η5-C5Ph5)Mn(CO)3 

(c) (η5-C5Me5)Mn(CO)3                                      (d) (η5-indenyl)Mn(CO)3 

62. The correct electronic configuration of frontier MO’s of 𝐌𝐧(𝛈𝟓-𝐂𝟓𝐌𝐞𝟓)𝟐 is 

(a) e2g
2 a1g

1 e1g
2                      (b) e2g

4 a1g
1                      (c) e2g

3 a1g
2                     (d) a1g

2 e2g
3  

63. On heating [𝐌𝐨(𝐍𝟐)𝟐(𝐏𝐌𝐞𝟐𝐏𝐡)𝟒] and [𝐑𝐞𝐂𝐥(𝐍𝟐)(𝐏𝐌𝐞𝟐𝐏𝐡)𝟒], the products formed 

are respectively 

(a) [(η6-PhPMe2)Mo(PMe2Ph)3] and [(η6-PhPMe2)Re(PMe2Ph)3]Cl 
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(b)  [(PMe2Ph)4Mo(μ-N2)2Mo(PMe2Ph)4] and 

[(PMe2Ph)4Re(μ-Cl)2Re(PMe2Ph)4] 

(c) [(η6-PhPMe2)Mo(PMe2Ph)3] and [(PMe2Ph)4Re(μ-Cl)2Re(PMe2Ph)4] 

(d) [(PMe2Ph)4Mo(μ-N2)2Mo(PMe2Ph)4] and [(η6-PhPMe2)Re(PMe2Ph)3]Cl 
 

64. The products P and Q for the given reaction are, respectively 

[𝐂𝐨(𝐍𝐇𝟑)𝟓𝐂𝐥]𝟐+ + [𝐂𝐫(𝐎𝐇𝟐)𝟔]𝟐+ + 𝟓𝐇𝟑𝐎+ ⟶ 𝐏 + 𝐐 

 P  Q 

(a) [Co(OH2)5Cl]+ ; [Cr(OH2)6]3+ 

(b) [Co(NH3)5(OH2)]2+ ; [Cr(OH2)5Cl]2+ 

(c) [Co(OH2)6]2+ ; [Cr(OH2)5Cl]2+ 

(d) [Co(NH3)5Cl]+ ; [Cr(OH2)6]3+ 
 

65. The calculated heat of formation (∆𝐇𝒇) for 𝐍𝐚𝐂𝐥𝟐 and 𝐂𝐚𝐅 is 

(a) negative for both NaCl2 and CaF 

(b) negative for NaCl2 but positive for CaF 

(c) positive for NaCl2 but negative for CaF 

(d) positive for both NaCl2 and CaF 

66. As per the VSEPR theory, shapes of 𝐒𝐎𝟑
𝟐−, 𝐂𝐎𝟑

𝟐− and 𝐁𝐫𝐅𝟒
− are, respectively 

(a) trigonal pyramidal , trigonal planar and tetrahedral 

(b)  trigonal planar , trigonal pyramidal and Square planar 

(c) trigonal pyramidal , trigonal planar and Square planar 

(d) trigonal planar , trigonal pyramidal and tetrahedral 
 

67. Consider the following statements for Allred-Rochow electronegativity (𝛘𝐀𝐑): 

[P] 𝛘𝐀𝐑 is directly proportional to 𝐙𝐞𝐟𝐟 

[Q] 𝛘𝐀𝐑 is inversely proportional to 𝐙𝐞𝐟𝐟 

[R] 𝛘𝐀𝐑 is inversely proportional to r (covalent) 

[S] 𝛘𝐀𝐑 is inversely proportional to 𝐫𝟐 (covalent) 

The correct statements are 

(a) P and S                 (b) Q and S                      (c) P and R                   (d) Q and R 

68. The reaction of 𝐗𝐞𝐅𝟔 with a limited amount of quartz gives compound X. Then on 

reaction with an equivalent amount of 𝐗𝐞𝐎𝟑. X gives Y. The products X and Y are, 
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respectively 

(a) XeOF2 and XeO2F2                                                         (b) XeOF4 and XeO2F2 

(c) XeOF2 and XeOF4                                                           (d) XeO2F2 and XeOF4 

69. The energies of given interactions are inversely proportional to 

Ion pair interactions  Ion-dipole interactions  Dipole-dipole interactions 

I  II  III 

(a) r, r2 and r3 respectively                                              (b) r2, r and r3 respectively   

(c) r, r2 and r6 respectively                                              (d) r2, r and r6 respectively   

70. The correct match for column-I with column-II is: 

 Column-I   Column-II 

P f ↛ f transition  i. 𝐓𝐛𝟑+ 

Q 5𝐃𝟎 → 7𝐅𝐧
 emission  ii. 𝐋𝐮𝟑+ 

R 5𝐃𝟒 → 7𝐅𝐧
 emission  iii. 𝐒𝐦𝟑+ 

S Overlapping J levels  iv. 𝐄𝐮𝟑+ 
 

 P  Q  R  S 

(a)  iv ; i ; ii ; iii 

(b) ii ; iv ; iii ; i 

(c) ii ; iv ; i ; iii 

(d) i ; iii ; ii ; iv 
  

71. Thermometric titration gives best results when 

[P] |∆𝐇| is high                                      

[Q] ∆𝐆 < 0 

[R] Heat of mixing of titrant with titrand is high 

[S] Titrant is used as dilute solution 

(a) P and Q                     (b) Q and R                      (c) R and S                  (d) P and S 

72. The 𝐠𝐞𝐨𝐦𝐞𝐭𝐫𝐲/𝐬𝐡𝐚𝐩𝐞 of the 𝐅𝐞𝟒 core of the cluster [𝐅𝐞𝟒𝐂(𝐂𝐎)𝟏𝟐]𝟐− is 

(a) tetrahedron         (b) square pyramid              (c) butterfly           (d) trigonal bipyramid 

73. The product-P of the following reaction is 

 

(a) 

 

(b) 

 

(c) 

 

(d) 
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74. The number of peaks with relative intensities observed in the 1H-NMR spectra of 

[(𝐂𝐩)𝟐𝐅𝐞(𝐂𝐎)𝟐] at +𝟑𝟎° 𝐚𝐧𝐝 − 𝟖𝟎 ℃ in diethyl ether are, respectively 

(a) two peaks (1 ∶ 1) and four peaks (5 ∶ 2 ∶ 2 ∶ 1) 

(b) one peak and two peaks (1 ∶ 1) 

(c)  two peaks (1 ∶ 1) at both temperatures 

(d) one peak and four peaks (5 ∶ 2 ∶ 2 ∶ 1) 

75. The infrared (IR) spectrum of the product “P” for the following reaction 

 

Shows three STRONG bands at 𝟏𝟗𝟖𝟔, 𝟏𝟗𝟑𝟓 and 𝟏𝟔𝟎𝟏 𝐜𝐦−𝟏. The correct structure 

of ‘P’ is 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 
 

76. The number of expected electronic transitions in [𝐂𝐫(𝐞𝐧)𝟑]𝟑+ and trans-

[𝐂𝐫(𝐞𝐧)𝟐𝐅𝟐]+ at 𝟒𝐊 is, respectively (𝐞𝐧 = 𝐞𝐭𝐡𝐲𝐥𝐞𝐧𝐞𝐝𝐢𝐚𝐦𝐢𝐧𝐞) 

(a) 3 and 3                       (b) 3 and 4                       (c) 3 and 5                        (d) 3 and 6 

77. The value of magnetic moment will be independent of temperature for 

(𝐚𝐜𝐚𝐜 = 𝐚𝐜𝐞𝐭𝐲𝐥𝐚𝐜𝐞𝐭𝐨𝐧𝐚𝐭𝐨;  𝐎𝐀𝐜 = 𝐚𝐜𝐞𝐭𝐚𝐭𝐞; o-phen = 𝐨-phenanthroline; 

 Pz = 𝐩𝐲𝐫𝐚𝐳𝐨𝐥𝐲𝐥) 

(a) [Fe(acac)3]                                                             (b) [Cu2(OAc)4(H2O)2] 

(c) [Fe(o-phen)2)(NCS)2]                                          (d) [Fe{HC(3,5-Me2Pz)3}2]2+ 

78. Choose the correct statements for the Group 𝟏𝟓 halides: 

[P] 𝐀𝐬𝐂𝐥𝟑 can form complexes of type [𝐀𝐬𝐂𝐥𝟒]− in the presence of a chloride  

http://www.csircoaching.com/
mailto:ajchemacademy@gmail.com


CSIR-UGC-NET - Chemical Science – 26/11/2020  

Tiruchirappalli – 620 024  www.csircoaching.com ajchemacademy@gmail.com 

                                                                                                                                                                                                   

11 

    source 

[Q] 𝐏𝐅𝟑 acts as a strong 𝛔-donor ligand towards d-metals 

[R] In the solid state, 𝐒𝐛𝐅𝟓 has a trigonal bipyramidal structure 

[S] The reaction of 𝐒𝐛𝐅𝟓 with anhydrous HF generates [𝐇𝟐𝐅]+ ions 

(a) P and S                  (b) Q, R and S                     (c) P, R and S                  (d) Q and R  

79. In the catalytic cycle of cytochrome-𝐏𝟒𝟓𝟎, the generation of 

[(𝐩𝐨𝐫𝐩𝐡𝐲𝐫𝐢𝐧) 𝐅𝐞𝐈𝐕(𝐎)] from [(𝐩𝐨𝐫𝐩𝐡𝐲𝐫𝐢𝐧)𝐅𝐞𝐈𝐈𝐈(𝐎𝐎𝐇)] involves 

(a) One electron oxidation of [(porphyrin)FeIII(OOH)] 

(b) Formation of the intermediate [(porphyrin)FeIV(OH)]  

(c) Homolytic O-O cleavage of [(porphyrin)FeIV(OOH)] 

(d) Heterolytic O-O cleavage of [(porphyrin)FeIII(OOH)] 

80. In the following sequence of reactions, the correct P, Q and R are respectively 

 

(a) KNO2, CO2, [Fe(H2O)5S]+, HgS 

(b) KNO2, N2, [Fe(H2O)5(SCN)]2+, [Hg(SCN)4]2− 

(c) KNO3, N2, [Fe(H2O)5(CN)]2+, [Hg(OCN)4]2− 

(d) NaN3, N2, [Fe(H2O)5(N3)]2+, [Hg(N3)4]2− 

81. The major product formed in the following reaction is 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

 

82. In the following transformation, the enantiomerically pure lactone (P) provides 
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(a) equimolar amounts of syn-and anti-diastereomers of Q, both of which are racemic 

(b) equimolar amounts of syn-and anti-diastereomers of Q, both of which are  

     enantiomerically pure 

(c) only syn-diastereomer of Q, which is racemic 

(d) only anti-diastereomer of Q, which is enantiomerically pure 

83. The major product formed in the following transformation is 

 

(a) 

 

  (b) 

 

(c) 

 

  (d) 

 
 

84. In the given transformation, the intermediate [P] and the major product Q are 

 

 P  Q 

(a)  
 

; 

 

(b) 
 

; 
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(c) 
 

; 

 

(d) 
 

; 
 

 

85. The major products P and Q formed in the following transformations are 

 

; 

 

 

 P  Q   P  Q 

(a)  

 

; 

 

 

(b) 

 

; 

 

(c) 

 

; 

 

 

(d) 

 

; 

  

86. The major product formed in the following reaction is 

                            𝐂𝐒𝐀 = 𝐂𝐚𝐦𝐩𝐡𝐨𝐫𝐬𝐮𝐥𝐟𝐨𝐧𝐢𝐜 𝐀𝐜𝐢𝐝 

(a) 

 

 (b) 

 

(c) 

 

 (d) 
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87. The major product formed in the following reaction sequence is 

 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 
 

88. The structure of X in the following reaction is 

 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 
 

89. The major product formed in the following reaction is 

 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 
 

90. The correct sequence of reactions involved in the following transformation is 

 

(a)  Aldol condensation , Michael addition , Aldol reaction 
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(b) Aldol condensation , Aldol reaction , Michael addition 

(c) Michael addition , Aldol condensation , Aldol reaction 

(d) Aldol condensation , Michael addition , Michael addition 
 

91. The major product formed in the following reaction is 

 

(a) 

 

   (b) 

 

(c) 

 

   (d) 

 
 

92. The major product formed in the following reaction is 

 

TBSOTf = t-Butyldimethylsilyl triflate 

TBAF = tetra-n-butylammonium fluoride 

  

(a) 

 

  (b) 

 

(c) 

 

  (d) 

 

 

93. The major products X and Y formed in the following reactions are 

 

 X  Y 
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(a)  

 

; 

 

(b) 

 

; 

 

(c) 

 

; 

 

(d) 

 

; 

 
 

94. The major product formed in the following reaction is 

 

(a) 

 

 

(b) 
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(c) 

 

(d) 

 
 

95. The compound that exhibits the following spectral data is 

IR (𝛎𝐦𝐚𝐱) : 𝟏𝟕𝟒𝟎𝐜𝐦−𝟏 

1H-NMR (𝛅)  : 𝟎. 𝟗 (𝐭, 𝟑𝐇), 𝟏. 𝟔 (𝐬𝐞𝐱𝐭, 𝟐𝐇), 𝟐. 𝟑 (𝐭, 𝟐𝐇), 𝟒. 𝟔 (𝐝, 𝟐𝐇),  

𝟓. 𝟐 (𝐝, 𝟏𝐇), 𝟓. 𝟒 (𝐝, 𝟏𝐇), 𝟓. 𝟗 (𝐦, 𝟏𝐇) 

EI-MS : 𝟕𝟏(𝟏𝟎𝟎%)(𝐦/𝐳) 

 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 
 

96. The correct statement for the following transformation is 

 

Condition I : aq.KOH, EtOH, 0 ℃ 

Condition II : 𝐇𝟐𝐒𝐎𝟒, AcOH, reflux 

(a) P is preferentially formed via condition I, under thermodynamic control 

(b) Q is preferentially formed via condition II, under thermodynamic control 

(c) P is preferentially formed via condition II, under kinetic control 

(d) Q is preferentially formed via condition I, under kinetic control 

97. The correct depiction of the strongest hydrogen bonded complex between benzoate 

anion and receptor X is 
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X 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

 

98. The major product formed in the following reaction sequence is 

 

(a) 

 

 (b) 

 

(c) 

 

 (d) 

 
 

99. The correct order for the Hammett Reaction constant (ρ) for the deprotonation of 

the following carboxylic acids is 
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P  Q  R 

 

(a)  Q > R > P  (b) R > P  > Q 

(c) P > Q > R  (d) P > R > Q 
 

100. The major product formed in the following reaction sequence is 

 

𝐍𝐒 = 𝟐-Nitrobenzenesulfonyl & 𝐃𝐄𝐀𝐃 = Diethyl azodicarboxylate 

(a) 
 

  (b) 
 

(c)    (d) 

 
 

101. Let the Hemiltonian H, in one-dimension, be 

𝐇 =
𝐩𝐱

𝟐

𝟐𝐦
+ 𝐕(𝐱) 

The commutator of H with x, [H, x], is 

(a) 
−iћ

m
px                         (b) 

−iћ

2m
px

2                               (c) 
iћ

m
px                          (d) 

iћ

2m
px 

102. For an electron in 𝟏𝐬 orbital of 𝐇𝐞+, the average value of r, 〈𝐫〉 is 

(a) 
3

2
a0                       (b) 

3

4
a0                          (c) 3a0                           (d) 

1

2
a0 

103. Consider a particle on a ring that is perturbed by interacting with an applied electric 

field (E) with the perturbation being 𝐇′ = 𝛍𝐄 𝐜𝐨𝐬ɸ, where 𝛍 is the dipole moment. 

The energy levels correct upto first order are 

(a) 
m𝑙

2h2

2
−

μE

π
                    (b) 

m𝑙
2h2

2I
−

μE

2π
                       (c) 

m𝑙
2h2

2I
+

μE

2π
                    (d) 

m𝑙
2h2

2I
 

104. For a model system of three non-interacting electrons confined in a two-dimensional 

square box of length L, the ground state energy in units of (
𝐡𝟐

𝟖𝐦𝐋𝟐) is 

(a) 14                                  (b) 6                                    (c) 4                                     (d) 9 

105. The term symbol for the ground state of dinitrogen cation radical (𝐍𝟐
+) is 

(a) 2Πu                              (b) 2Σu
−                               (c) 2Πg                             (d) 2Σg

+ 
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106. 𝐃𝟑𝐡 𝐄 𝟐𝐂𝟑 𝟑𝐂𝟐 𝛔𝐡 𝟐𝐒𝟑 𝟑𝛔𝛎   

𝐀𝟏
′  𝟏   𝟏 𝟏 𝟏 𝟏 𝟏  𝐱𝟐 + 𝐲𝟐, 𝐳𝟐 

𝐀𝟐
′  𝟏 𝟏 −𝟏 𝟏 𝟏 −𝟏 𝐑𝐙  

𝐄′ 𝟐 −𝟏 𝟎 𝟐 −𝟏 𝟎 (x, y) 𝐱𝟐 − 𝐲𝟐, 𝐱𝐲 

𝐀𝟏
′′ 𝟏 𝟏  𝟏 −𝟏 −𝟏 −𝟏   

𝐀𝟐
′′ 𝟏 𝟏 −𝟏 −𝟏 −𝟏 𝟏 z  

𝐄′′ 𝟐 −𝟏 𝟎 −𝟐 𝟏 𝟎 (𝐑𝐱, 𝐑𝐲) (𝐱𝐳, 𝐲𝐳) 

The observed IR spectrum for 𝐁𝐂𝐥𝟑 exhibits three bands at 𝟗𝟗𝟓, 𝟒𝟖𝟎 𝐚𝐧𝐝 𝟐𝟒𝟒𝐜𝐦−𝟏, 

while the Raman bands are observed at 𝟗𝟗𝟓, 𝟒𝟕𝟏 𝐚𝐧𝐝 𝟐𝟒𝟒 𝐜𝐦−𝟏. Given that for 

𝐁𝐂𝐥𝟑, 𝚪𝐯𝐢𝐛 = 𝐀𝟏
′ + 𝟐𝐄′ + 𝐀𝟐

′′, the frequency of 𝐀𝟏
′  𝐦𝐨𝐝𝐞 𝐢𝐧 𝐜𝐦−𝟏 𝐢𝐬 

(a) 244                              (b) 471                               (c) 480                               (d) 995 

107. Given the matrices for 𝐂𝟑 and 𝛔𝐡 below, 

𝐂𝟑 = [
−𝟏/𝟐 −√𝟑/𝟐 𝟎

√𝟑/𝟐 −𝟏/𝟐 𝟎
𝟎 𝟎 𝟏

]; 𝛔𝐡 = [
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 −𝟏

] 

The trace of the matrix representing for 𝐒𝟑
𝟐 is 

(a) 0                            (b) −2                            (c) 1                              (d) −1 

108. The energy separation of 12C16O rotational energy levels between 𝐉’’ = 𝟑 and 𝐉’’ = 𝟗 

is  𝟐𝟒 𝐜𝐦−𝟏. The rotational constant of  13C16O in 𝐜𝐦−𝟏  is closest to 

(a) 2.98                            (b) 0.88                              (c) 1.90                               (d) 2.08 

109. The vibrational transition energies of a diatomic molecule corresponding to 𝛎 = 𝟏 ←

𝛎 = 𝟎 and 𝛎 = 𝟐 ← 𝛎 = 𝟏 are 𝟐𝟏𝟒𝟑. 𝟏 𝐜𝐦−𝟏 and  𝟐𝟏𝟏𝟔. 𝟏 𝐜𝐦−𝟏, respectively. The 

anharmonic constant(𝞈𝐞𝐱𝐞) of the molecule in 𝐜𝐦−𝟏 is 

(a) 27                             (b) 13.5                                 (c) 10                                   (d) 54 

110. The change in chemical potential (in J) of one mole of an ideal gas, when it is 

compressed isothermally at 𝟑𝟎𝟎 𝐊 from 𝟏. 𝟎 𝐚𝐭𝐦 𝐭𝐨 𝟐. 𝟎 𝐚𝐭𝐦, is closest to  

(a) 1225                            (b) 1725                            (c) 2425                            (d) 2725 

111. The excess molar entropy of mixing of liquid P with liquid Q is −𝐑 𝐥𝐧 𝟐. The 

experimentally observed change in entropy upon mixing 𝟏. 𝟎 𝐦𝐨𝐥 of liquid P with 

𝟏. 𝟎 𝐦𝐨𝐥 of liquid Q is 

(a) −2R ln 2                    (b) +4R ln 2                           (c) 0                         (d) +R ln 2 
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112. The entropy in terms of internal energy {𝐔 − 𝐔(𝟎)}, and canonical partition function 

(Q) is given by 𝐒 =
𝐔−𝐔(𝟎)

𝐓
+ 𝐤 𝐥𝐧 𝐐. Assuming that the atoms are distinguishable, the 

corresponding expression for a monatomic perfect gas is 

[Here 𝐧, 𝐦, 𝐍𝐀, 𝐤 𝐚𝐧𝐝 𝐡 represent number of moles, mass of atoms, Avogadro 

constant, Boltzmann constant and planck constant, respectively. U(𝟎) is internal 

energy at 𝐓 = 𝟎]. 

(a) S =
5

2
nR + n R ln {

V(2π mkT)3/2

nNAh3 }                          (b)  S =
3

2
nR + n R ln {

V(2π mkT)3/2

h3 } 

(c)  S =
5

2
nR + n R ln {

V(2π mkT)
3
2

h3 }                           (d)  S =
3

2
nR + n R ln {

V(2π mkT)3/2

nNAh3 } 

113. For a Vander Walls gas, the partial derivative (
𝛛𝐔

𝛛𝐕
)

𝐓
 is 

(a) 
Vm

a
                           (b) 

Vm
2

a
                              (c) 

a

Vm
2                                (d) 

a

Vm
 

114. An aqueous solution contains 𝟎. 𝟎𝟐 𝐦𝐨𝐥 𝐤𝐠−𝟏 NaCl and 𝟎. 𝟎𝟑 𝐦𝐨𝐥 𝐤𝐠−𝟏 𝐂𝐚(𝐍𝐎𝟑)𝟐. 

The logarithm of the mean ionic activity coefficient(𝐥𝐨𝐠 𝛄±) of this solution at 

𝟐𝟓 ℃ is 

(a) −√0.095                      (b) √0.154                      (c) −√0.033                   (d) −√0.11 

115. Molar conductivities of an electrolyte are 𝟏𝟎𝟎 and 𝟓𝟎 𝐦𝐒 𝐜𝐦𝟐𝐦𝐨𝐥−𝟏 when 

concentrations are 𝟒 and 𝟗 𝐦𝐌, respectively. The limiting molar conductivity of this 

electrolyte in  𝐦𝐒 𝐜𝐦𝟐𝐦𝐨𝐥−𝟏 is closest to 

(a) 150                             (b) 200                                (c) 250                               (d) 300 

116. The concentration(C) of a compound undergoing decomposition as a function of 

time (t) is given below: 

𝐭/𝐦𝐢𝐧 𝟎 𝟏 𝟐 𝟒 𝟔 

𝐂/𝐌 𝟏. 𝟎𝟎 𝟎. 𝟖𝟎 𝟎. 𝟔𝟕 𝟎. 𝟓𝟎 𝟎. 𝟒𝟎 

The order of the reaction is 

(a) 0                             (b) 1                                (c) 2                               (d) 3 

117. Substance ‘A’ is exposed to 𝟔𝟎𝟎 𝐧𝐦, 𝟏𝟎𝟎 𝐖 light source for 𝟔𝟔𝟐𝟔 𝐬, with 𝟓𝟎% of 

the incident light being absorbed. ‘A’ decomposes according to the reaction 𝐀 → 𝟐𝐁. 

As a result of irradiation, 𝟎. 𝟐 𝐦𝐨𝐥 of B is produced. The quantum yield of the 

reaction is closest to 

(a) 6 × 106                        (b) 6 × 10−4                        (c) 6 × 10−2                        (d) 6 
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118. A gas is known to satisfy Langmuir isotherm when adsorbed on a certain metal 

surface. If the fractional coverage of the gas 𝟎. 𝟓 when the gas pressure is 𝟏. 𝟎 𝐏𝐚, the 

fractional coverage at 𝟑. 𝟎 𝐏𝐚 would be closest to 

(a) 0.67                             (b) 0.75                                (c) 0.80                               (d) 1.0 

119. Iron belongs to the bcc lattice. The Miller indices of the second allowed reflection in 

the powder diffraction pattern of iron would be 

(a) (100)                          (b) (111)                            (c) (200)                         (d) (210) 

120. The degree of polymerization at 𝐭 = 𝟏𝟎 𝐡 of a polymer formed by a stepwise process 

with polymerization rate constant of 𝟑 × 𝟏𝟎−𝟐 𝐌−𝟏 𝐬−𝟏 and an initial monomer 

concentration of 𝟓𝟎 𝐦𝐌 𝐢𝐬 

(a) 55                             (b) 65                                (c) 550                               (d) 505 

 

Answer Key 

PART - B 

Q.No Ans  Q.No Ans  Q.No Ans  Q.No Ans 

21. c  31. b  41. b  51. c 

22. b  32. a  42. a  52. d 

23. a  33. a  43. b  53. d 

24. d  34. b  44. c  54. a 

25. b  35. c  45. b  55. c 

26. b  36. d  46. d  56. c 

27. d  37. b  47. a  57. d 

28. c  38. b  48. b  58. b 

29. b  39. b  49. c  59. c 

30. d  40. b  50. b  60. c 

 

 

PART - C 

Q.No Ans  Q.No Ans  Q.No Ans  Q.No Ans 
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61. d  76. d  91. a  106. b 

62. a  77. a  92. b  107. a 

63. c  78. a  93. c  108. b 

64. c  79. d  94. d  109. b 

65. c  80. b  95. a  110. b 

66. c  81. b  96. b  111. c 

67. a  82. c  97. a  112. b 

68. b  83. d  98. d  113. c 

69. a  84. a  99. c  114. d 

70. c  85. d  100. d  115. b 

71. a  86. b  101. a  116. c 

72. c  87. b  102. b  117. c 

73. c  88. a  103. d  118. b 

74. a  89. a  104. d  119. c 

75. d  90. a  105. d  120. a 

 

 No Part of this Question Paper shall be reproduced, reprinted or Translated for 

any purpose whatsoever without prior permission of AJ Chem Academy.   

 Inspite of best efforts taken to present this Work without mistakes, some mistakes 

may have inadvertently crept in. So, we do not take any legal responsibility for 

them. If they are brought to our notice, corrections will be done in next edition.   

 இந்த வினாத்தாளின் எந்தப் பகுதியும் ஏஜேகெம் அொடமியின் முன் அனுமதியின்றி எந்த 

ஜ ாக்ெத்திற்ொெவும் மீண்டும் உருவாக்ெப்படஜவா, மறுபதிப்புகெய்யஜவா அல்லது கமாழிகபயர்க்ெஜவா 

கூடாது. 

 இந்த படடப்டப பிடையின்றி வைங்குவதற்கு சிறந்த முயற்சிெள் எடுக்ெப்பட்டாலும், சில தவறுெள் 

ெவனக் குடறவாெ ஊடுருவியிருக்ெலாம். எனஜவ அவற்றிற்கு  ாங்ெள் எந்த ெட்டப்கபாறுப்டபயும் 

ஏற்ெவில்டல. அவற்டற எங்ெள் ெவனத்திற்கு கொண்டு வந்தால், அடுத்த பதிப்பில் திருத்தங்ெள் 

கெய்யப்படும். 
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