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1. The rate of alkene coordination to [PtCl4]2– is highest for :

(A) Norbornene (B) Ethylene

(C) Cyclohexene (D) 1-butene

2. For OH– catalysed SN
1 conjugate base mechanism of [Co(NH3)5Cl]2+, the

species obtained in the first step of the reaction is/are :

(A) [Co(NH3)5(OH)]2+ + Cl– (B) [Co(NH3)4(NH2)Cl]+ + H2O

(C) [Co(NH3)4(NH2)]2+ + Cl– (D) [Co(NH3)5Cl(OH)]+ only

3. Match List I with List II :

      List-I        List-II

(a) Supporting electrolyte (i) Electrode concentration cell

(b) Zn(Hg)/ZnCl2/Zn(Hg) (ii) Joule-Thomson’s experiment

(c) Inversion temperature (iii) Trouton’s rule

(d) Enthalpy of Vaporization (iv) Residual current

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (iv) (ii) (iii)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (i) (ii) (iii)
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1. [PtCl4]2–

(A) (B)

(C) (D)

2. [Co(NH3)5Cl]2+ OH– SN
1 

(A) [Co(NH3)5(OH)]2+ + Cl– (B) [Co(NH3)4(NH2)Cl]+ + H2O

(C) [Co(NH3)4(NH2)]2+ + Cl– (D) [Co(NH3)5Cl(OH)]+

3. -I -II 

-I -II

(a) (i)

(b) Zn(Hg)/ZnCl2/Zn(Hg) (ii)

(c) (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (i) (iv) (ii) (iii)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (i) (ii) (iii)
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4. Which molecule or ion has D3h symmetry ?

(A) [H3O]+ (B) CHCl3

(C) [CO3]2– (D) NF3

5. The byproduct formed in the characteristic reaction of (CO)5Cr = C(OMe)(Me)

with MeNH2 is :

(A) CO (B) MeOH

(C) MeCHO (D) MeCONH2

6. The ring size and the number of linked tetrahedra present in [Si6O18]–12

are, respectively :

(A) 6 and 6 (B) 12 and 6

(C) 12 and 12 (D) 6 and 12

7. Match List-I with List-II :

     List-I List-II

(a) Atomic absorption (i) Transition time

(b) Chronopotentiometry (ii) Hollow cathode lamp

(c) Spectrophotometry (iii) Molar absorptivity

(d) Conductometry (iv) Cell constant

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (i) (iii) (iv)

(D) (iv) (ii) (iii) (i)
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4. D3h 

(A) [H3O]+ (B) CHCl3

(C) [CO3]2– (D) NF3

5. MeNH2 (CO)5Cr = C(OMe)(Me) 

(A) CO (B) MeOH

(C) MeCHO (D) MeCONH2

6. [Si6O18]–12 

(A) (B)

(C) (D)

7. -I -II 

-I -II

(a) (i)

(b) (ii)

(c) (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (i) (iii) (iv)

(D) (iv) (ii) (iii) (i)
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8. The character table of C2v point group is given below. In cis-butadiene molecule

the vibrational modes belonging to A2 irreducible representation are IR

inactive. The remaining IR active modes are :

C2v E C2 �v �v

A1 1 1 1 1 z, x2, y2, z

A2 1 1 –1 –1 Rz, xy

B1 1 –1 1 –1 x, Ry, xz

B2 1 –1 –1 1 y, Rx, yz

(A) 7A1 + 5B1 + 8B2 (B) 9A1 + 4B1 + 7B2

(C) 9A1 + 3B1 + 8B2 (D) 7A1 + 3B1 + 7B2

9. Match List-I with List-II :

     List-I List-II

(a) Wilkinson’s Catalyst (i) Zinc-copper oxide

(b) Specier’s Catalyst (ii) Hydrosilylation

(c) Water gas shift catalyst (iii) RhCl(PPh3)3

(d) Zeolite ZSM-5 catalyst (iv) Synthetic gasoline

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (ii) (i) (iv)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (iii) (ii)
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8. C2v A2

IR IR 

C2v E C2 �v �v

A1 1 1 1 1 z, x2, y2, z

A2 1 1 –1 –1 Rz, xy

B1 1 –1 1 –1 x, Ry, xz

B2 1 –1 –1 1 y, Rx, yz

(A) 7A1 + 5B1 + 8B2 (B) 9A1 + 4B1 + 7B2

(C) 9A1 + 3B1 + 8B2 (D) 7A1 + 3B1 + 7B2

9. -I -II 

-I -II

(a) (i)

(b) (ii)

(c) (iii) RhCl(PPh3)3

(d) ZSM-5 (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (ii) (i) (iv)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (iii) (ii)
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10. Match List-I with List-II :

List-I List-II

(a) [B5H5]4– (i) closo

(b) [B6H6] (ii) nido

(c) [B6H6]2– (iii) arachno

(d) [B4H10] (iv) hyper closo

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (ii) (i) (iv)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (iii) (ii)

11. Match List-I with List-II :

      List-I        List-II

(a) Microwave spectroscopy (i) change in dipole moment

(b) Raman spectroscopy (ii) unpaired electrons

(c) IR spectroscopy (iii) permanent electric dipole moment

(d) EPR spectroscopy (iv) change in polarization

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (iii) (iv) (i) (ii)

(D) (iv) (i) (iii) (ii)
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10. -I -II 

-I -II

(a) [B5H5]4– (i)

(b) [B6H6] (ii)

(c) [B6H6]2– (iii)

(d) [B4H10] (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (ii) (i) (iv)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (iii) (ii)

11. -I -II 

-I -II

(a) (i)

(b) (ii)

(c) (iii)

(d) EPR (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (iii) (iv) (i) (ii)

(D) (iv) (i) (iii) (ii)
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12. Match List-I with List-II :

    List-I     List-II

(a) Clemmenson reduction (i) Zn–Hg in aq. HCl

(b) Wolf-Kishner (ii) P/Br2

(c) Volhard Zelinsky (iii) Alkaline KMnO4

(d) Baeyer’s reagent (iv) NH2NH2/KOH

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (iv) (ii) (iii)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (ii) (iii) (i)

13. Match List-I with List-II :

List-I       List-II

(a) O2
– (i) 2.5, paramagnetic

(b) O2 (ii) 1.0, diamagnetic

(c) O2
+ (iii) 2.0, paramagnetic

(d) O2
2– (iv) 1.5, paramagnetic

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (iv) (ii) (iii)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (iii) (i) (ii)



11 P.T.O.

12. -I -II 

-I -II

(a) (i) HCl Zn-Hg

(b) (ii) P/Br2

(c) (iii) KMnO4

(d) (iv) NH2NH2/KOH

(a) (b) (c) (d)

(A) (i) (iv) (ii) (iii)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (ii) (iii) (i)

13. -I -II 

-I -II

(a) O2
– (i) 2.5, 

(b) O2 (ii) 1.0, 

(c) O2
+ (iii) 2.0, 

(d) O2
2– (iv) 1.5, 

(a) (b) (c) (d)

(A) (i) (iv) (ii) (iii)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (iii) (i) (ii)
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14. Match List-I with List-II :

    List-I    List-II

(a) ZnSO4 + K4[Fe(CN)6] (i) Surface reaction

(b) Zn + CuSO4 (ii) Precipitation reaction

(c) H2 + Cl2 (iii) Chain reaction

(d) Fischer Tropsch synthesis of (iv) Redox reaction

hydrocarbons

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (ii) (iv) (iii) (i)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (i) (ii) (iii)

15. Given below are two statements :

Statement I : [Fe(H2O)5NO]SO4 is paramegnetic.

Statement II : The Fe in [Fe(H2O)5NO]SO4 has three unpaired electrons.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct
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14. -I -II 

-I -II

(a) ZnSO4 + K4[Fe(CN)6] (i)

(b) Zn + CuSO4 (ii)

(c) H2 + Cl2 (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (ii) (iv) (iii) (i)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iii) (i) (iv)

(D) (iv) (i) (ii) (iii)

15.

I : [Fe(H2O)5NO]SO4 

II : [Fe(H2O)5NO]SO4 Fe

(A) I II 

(B) I II 

(C) I II 

(D) I II 
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16. Match List-I with List-II :

    List-I       List-II

(a) More polarizable (i) Na+

(b) Less polarizable (ii) Cs+

(c) More polarizing (iii) I–

(d) Less polarizing (iv) F–

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (iv) (i) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iii) (i) (iv) (ii)

17. Consider the following statements about ‘Tanabe-Sugano diagrams :

(1) E/B is plotted against �0/B.

(2) The zero energy is taken as that of the lowest term.

(3) Terms of same symmetry cross each other.

(4) Two terms of same symmetry upon increases of ligand field strength

bend apart from each other

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (1) and (3)

(C) Only (1), (2) and (4) (D) (1), (2), (3) and (4)
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16. -I -II 

-I -II

(a) (i) Na+

(b) (ii) Cs+

(c) (iii) I–

(d) (iv) F–

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (iv) (i) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iii) (i) (iv) (ii)

17.

(1) E/B �0./B 

(2)

(3)

(4)

(A) (1)  (2) (B) (1)  (3)

(C) (1), (2)  (4) (D) (1), (2), (3)  (4)
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18. Match List-I with List-II :

    List-I       List-II

(a) (PPh3)3RhCl (i) Monsanto catalyst for acetic acid

(b) [Rh(CO)2I2]– (ii) Hydroformylation of alkenes

(c) [PdCl4]2– (iii) Hydrogenation catalyst

(d) [HCo(CO)4] (iv) The Wacker process

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (i) (iv) (iii)

(D) (iv) (i) (ii) (iii)

19. Match List-I with List-II :

      List-I       List-II

(Catalysed conversions) (Appropriate catalysts)

(a) RCH = CH2 + H2 + CO (i) [RhI2(CO)2]–

RCH2CH2CHO

(b) CH2 = CH2 + 
1

2
O2 (ii) Co2(CO)8

CH3CHO

(c) CH3OH + H2  CH3COOH (iii) Rh(PPh3)3Cl

(d) RCH2 = CH2 + H2 (iv) PdCl2+[CuCl4]2–

RCH2CH3

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (iv) (i) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)
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18. -I -II 

-I -II

(a) (PPh3)3RhCl (i)

(b) [Rh(CO)2I2]– (ii)

(c) [PdCl4]2– (iii)

(d) [HCo(CO)4] (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (i) (iv) (iii)

(D) (iv) (i) (ii) (iii)

19. -I -II 

-I -II

(a) RCH = CH2 + H2 + CO (i) [RHI2(CO)2]–

RCH2CH2CHO

(b) CH2 = CH2 + 
1

2
O2 (ii) Co2(CO)8

CH3CHO

(c) CH3OH + H2  CH3COOH (iii) Rh(PPh3)3Cl

(d) RCH2 = CH2 + H2 (iv) PdCl2 + [CuCl4]2–

RCH2CH3

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (iv) (i) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)
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20. The 2Eg �
4A2g transition in the electronic spectrum of [Cr(NH3)6]3+ occurs

nearly at :

(A) 650 mm (B) 450 mm

(C) 350 mm (D) 200 mm

21. Given below are two statements :

Statement I : The sizes of Zr and Hf are similar.

Statement II : Size of Hf is affected by lanthanide contraction.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

22. Given below are two statements :

Statement I : [Rh(CO)2I2]– catalytically converts CH3I and CO to CH3COOH.

Statement II : [Rh(CO)2I2]– is paramagnetic in nature.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct
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20. [Cr(NH3)6]3+ 2Eg �
4A2g 

(A) 650 nm (B) 450 nm

(C) 350 nm (D) 200 nm

21.

I : Zr  Hf 

II : Hf 

(A) I II 

(B) I II 

(C) I II 

(D) I II 

22.

I : [Rh(CO)2I2] CH3I CO CH3COOH 

II : [Rh(CO)2I2]

(A) I II 

(B) I II 

(C) I II 

(D) I II 
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23. The rate of exchange of OH2 present in the coordination sphere by 18OH2

of the following follows an order :

(1) [Cu(OH2)6]2+

(2) [Mn(OH2)6]2+

(3) [Fe(OH2)6]2+

(4) [Ni(OH2)6]2+

Choose the correct answer from the options given below :

(A) (4) < (3) < (2) < (1) (B) (1) < (4) < (2) < (3)

(C) (4) < (2) < (3) < (1) (D) (3) < (1) < (4) < (2)

24. Given below are two statements :

Statement I : In Fischer carbene complex, the carbene carbon is electrophilic

in nature.

Statement II : Metal exists in high oxidation state in Fischer carbene complex.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

25. The orbital notation for n = 3, l = 1 and m = +1 is :

(A) 3s (B) 3px

(C) 3d (D) 3pz
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23. 18OH2 OH2 

(1) [Cu(OH2)6]2+

(2) [Mn(OH2)6]2+

(3) [Fe(OH2)6]2+

(4) [Ni(OH2)6]2+

(A) (4) < (3) < (2) < (1) (B) (1) < (4) < (2) < (3)

(C) (4) < (2) < (3) < (1) (D) (3) < (1) < (4) < (2)

24.

I :

II :

(A) I II 

(B) I II 

(C) I II 

(D) I II 

25. n = 3, l = 1 m = +1 

(A) 3s (B) 3px

(C) 3d (D) 3pz
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26. The complexes [Co(NH3)5NO2]Cl2 and [Co(NH3)5ONO]Cl2 are examples

of :

(A) linkage isomers (B) ionisation isomers

(C) geometrical isomers (D) coordination isomers

27. Match List-I with List-II :

List-I    List-II

(a) C2H6 (i) sp

(b) C2H4 (ii) sp3

(c) C2H2 (iii) sp3d

(d) PCl5 (iv) sp2

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (ii) (iii) (i)

28. The energy order of the following orbitals in Trigonal Prismatic field is :

(1) dz2

(2) dxy, dx2 – y2

(3) dxz, dyz

Choose the correct answer from the options given below :

(A) (1) > (2) > (3) (B) (2) < (1) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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26. [Co(NH3)5NO2]Cl2  [Co(NH3)5ONO]Cl2 

(A) (B)

(C) (D)

27. -I -II 

-I -II

(a) C2H6 (i) sp

(b) C2H4 (ii) sp3

(c) C2H2 (iii) sp3d

(d) PCl5 (iv) sp2

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (ii) (iii) (i)

28.

(1) dz2

(2) dxy, dx2 – y2

(3) dxz, dyz

(A) (1) > (2) > (3) (B) (2) < (1) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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29. The correct order of energy level of d-orbitals in ferrocene is :

(1) dx2,y2

(2) dz2

(3) dxy

Choose the correct answer from the options given below :

(A) (1) > (2) > (3) (B) (1) < (2) < (3)

(C) (1) = (2) = (3) (D) (2) > (3) > (1)

30. The correct statement for a Fischer carbene complex is :

(A) The carbene carbon is electrophilic in nature

(B) Metal exists in high oxidation state

(C) Metal fragment and carbene are in the triplet states

(D) CO ligands destabilize the complex

31. The decreasing order of dipole moment of molecules is :

(1) H2O

(2) NF3

(3) NH3

Choose the correct answer from the options given below :

(A) (1) > (2) > (3) (B) (1) > (3) > (2)

(C) (3) > (2) > (1) (D) (2) > (3) > (1)

32. The correct order of enthalpy of hydration for the following transition metal

ion :

(1) Ni2+

(2) Cr2+

(3) Mn2+

Choose the correct answer from the options given below :

(A) (1) > (2) > (3) (B) (2) < (1) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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29. d

(1) dx2,y2

(2) dz2

(3) dxy

(A) (1) > (2) > (3) (B) (1) < (2) < (3)

(C) (1) = (2) = (3) (D) (2) > (3) > (1)

30.

(A)

(B)

(C)

(D) CO 

31.

(1) H2O

(2) NF3

(3) NH3

(A) (1) > (2) > (3) (B) (1) > (3) > (2)

(C) (3) > (2) > (1) (D) (2) > (3) > (1)

32.

(1) Ni2+

(2) Cr2+

(3) Mn2+

(A) (1) > (2) > (3) (B) (2) < (1) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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33. Given below are two statements :

Statement I : As the s-character of a hybrid orbital decreases, the bond angle

decreases.

Statement II : As the s-character of a hybrid orbital decreases, the bond

angle increases.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

34. In the following ligands, identify the order representing increasing

�-acidity :

(1) C2F4

(2) NEt3

(3) CO

(4) C2H4

Choose the correct answer from the options given below :

(A) (3) < (1) < (4) < (2) (B) (4) < (2) < (3) < (1)

(C) (1) < (4) < (2) < (3) (D) (2) < (4) < (1) < (3)

35. Given below are two statements :

Statement I : The pair CH4 and CCl4 have similar geometry.

Statement II : The geometry and hybridisation of IF7 is pentagonal

bipyramidal and sp3d2 respectively.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct
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33.

I : s

II : s

(A) I II 

(B) I II 

(C) I II 

(D) I II 

34. �-

(1) C2F4

(2) NEt3

(3) CO

(4) C2H4

(A) (3) < (1) < (4) < (2) (B) (4) < (2) < (3) < (1)

(C) (1) < (4) < (2) < (3) (D) (2) < (4) < (1) < (3)

35.

I : CH4 CCl4

II : IF7 sp3d2

(A) I II 

(B) I II 

(C) I II 

(D) I II 
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36. Match List-I with List-II :

    List-I       List-II

  (Species)    (Properties)

(a) Heme A (i) oxo-bridged Mn4 cluster

(b) Water splitting enzyme (ii) tetragonal elongation

(c) [Mn(H2O)6]2+ (iii) predominantly � � �* electronic

transitions

(d) [Cr(H2O)6]2+ (iv) d � d spin-forbidden transitions

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)

37. Match List-I with List-II :

    List-I List-II

(a) Cytochrome-C (i) Iron

(b) Calmodulin (ii) Calcium

(c) Chlorophyll (iii) Magnesium

(d) Alcohol dehydrogenase (iv) Zinc

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (ii) (i) (iv)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (iii) (ii)
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36. -I -II 

-I -II

(a) A (i) Mn4

(b) (ii)

(c) [Mn(H2O)6]2+ (iii) � � �*

(d) [Cr(H2O)6]2+ (iv) d � d 

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (i) (iv) (ii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)

37. -I -II 

-I -II

(a) (i)

(b) (ii)

(c) (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iii) (ii) (i) (iv)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (iii) (ii)
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38. Consider the statements about the following structures X and Y :

(a) X and Y are resonance structures

(b) X and Y are tautomers

(c) Y is more basic than X

(d) X is more basic than Y

(A) (a) and (c) (B) (c)

(C) (b) and (d) (D) (b) and (c)

39. The correct order of nucleophilicity of the following is :

Choose the correct answer from the options given below :

(A) I > II > III > IV (B) IV > III > II > I

(C) I > IV > III > II (D) IV > I > III > II

40. The correct order of stability of various conformations of 1, 3-dihydroxy

cyclohexane is :

(A) II > III �  IV > I (B) I > II > III �  IV

(C) II > I > III �  IV (D) III �  IV > I > II
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38. X Y 

(a) X Y 

(b) X Y 

(c) Y, X 

(d

(A) (a)  (c) (B) (c)

(C) (b)  (d) (D) (b)  (c)

39.

(A) I > II > III > IV (B) IV > III > II > I

(C) I > IV > III > II (D) IV > I > III > II

40. 1, 3-

(A) II > III �  IV > I (B) I > II > III �  IV

(C) II > I > III �  IV (D) III �  IV > I > II
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41. Identify the compound X and Y in the following reaction :

CH3COOC4H9 + C2H5OH 2 5C H ONa
��������
��������

 X + Y

(A) CH3COOC2H5, C4H10 (B) C4H9OH, CH3COOCH3

(C) CH3COOC2H5, C4H9OH (D) C2H5COOCH3, C4H9OH

42. The product of the given reaction is :

(A) (B)

(C) (D)

43. Consider the following molecules :

(1) trans-1, 2-dichlorocyclopropane

(2) cis-1, 2-dichlorocyclopropane

(3) 1, 1, 2-trichlorocyclopropane

In which of the above molecules is/are the set(s) of methylene hydrogen(s)

diastereotopic ?

(A) (1) only (B) (1) and (3)

(C) (2) and (3) (D) (2) only
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41. X Y 

CH3COOC4H9 + C2H5OH 2 5C H ONa
��������
��������

 X + Y

(A) CH3COOC2H5, C4H10 (B) C4H9OH, CH3COOCH3

(C) CH3COOC2H5, C4H9OH (D) C2H5COOCH3, C4H9OH

42.

(A) (B)

(C) (D)

43.

(1) trans-1, 2-dichlorocyclopropane

(2) cis-1, 2-dichlorocyclopropane

(3) 1, 1, 2-trichlorocyclopropane

(A) (1) (B) (1) (3)

(C) (2) (3) (D) (2)
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44. Which one is aromatic among the following ?

(A) (B)

(C) (D)

45. Among the following compounds which one has highest dipole moment ?

(A) (B)

(C) (D)

46. The order of chemical shift values for the following CH3 proton attached to

groups varying electronegativity :

(1) CH3Br

(2) CH3I

(3) CH3Si

Choose the correct answer from the options given below :

(A) (1) > (2) > (3) (B) (2) < (1) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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44.

(A) (B)

(C) (D)

45.

(A) (B)

(C) (D)

46. CH3

(1) CH3Br

(2) CH3I

(3) CH3Si

(A) (1) > (2) > (3) (B) (2) < (1) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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47. Given below are two statements :

Statement I : The compound azulene is aromatic in nature.

Statement II : The dipole moment of azulene is 1.08 D.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

48. Which is the smallest chiral amino acid ?

(A) Alanine (B) Glycine

(C) Valine (D) Proline

49. 3, 3 dimethyl-2-butyl cation rearranges to give more stable :

(A) 2, 3-dimethyl-2-butyl cation

(B) 2, 3-dimethyl-1-butyl cation

(C) 3, 3-dimethyl-1-butyl cation

(D) 2-ethyl-1-butyl cation

50. What is the number of vibrational degrees of freedom in C6H6 ?

(A) 30 (B) 27

(C) 25 (D) 58

51. Carbocation is a reaction intermediate in which of the following reactions ?

(A) E1 reactions

(B) SN1 reactions

(C) Electrophilic addition reaction of alkenes

(D) All of the above
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47.

I :

II : 1.08 D 

(A) I II 

(B) I II 

(C) I II 

(D) I II 

48. chiral 

(A) (B)

(C) (D)

49. 3, 3 2-

2- 1-

1- (D) 2- 1-

50. C6H6

(A) 30 (B) 27

(C) 25 (D) 58

51.

(A) E1 

(B) SN1 

(C)

(D)
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52. The major product formed in the following reaction is :

(A) (B)

(C) (D)

53. The number of chemical shift non-equivalent protons expected in 1H-NMR

spectrum of �-pinene is :

(A) 7 (B) 8

(C) 9 (D) 10

54. Consider the following statements for [18]-annulene :

(1) It is aromatic

(2) The inner protons resonate at � 9.28 in its 1H NMR spectrum

(3) There are six protons in the shielded zone.

Choose the correct answer from the options given below :

(A) (1), (2) and (3) (B) Only (1) and (2)

(C) Only (2) and (3) (D) Only (1) and (3)
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52.

(A) (B)

(C) (D)

53. �-pinene 1H-NMR 

(A) 7 (B) 8

(C) 9 (D) 10

54. [18]-

(1)

(2) 1H NMR 9.28 

(3)

(A) (1), (2) (3) (B) (1) (2)

(C) (2) (3) (D) (1) (3)
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55. Given below are two statements :

Statement I : Coupling constant will be constant on increasing the frequency

or magnetic field.

Statement II : The intense peak in mass spectrum of the compound is called

the base peak.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is incorrect and Statement II is correct

(D) Statement I is correct and Statement II is incorrect

56. Given below are two statements :

Statement I : Non-first order NMR spectra follow the Pascal intensity triangle

and �v/J > 8.

Statement II : First order NMR spectra follow the Pascal triangle and

�v/J > 8.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is incorrect and Statement II is correct

(D) Statement I is correct and Statement II is incorrect
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55.

I :

II :

(A) I II 

(B) I II 

(C) I II 

(D) I II 

56.

I : Non-first order NMR �v/J > 8 

II : First order NMR �v/J > 8 

(A) I II 

(B) I II 

(C) I II 

(D) I II 
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57. Number of signals observed in the 13C NMR spectrum of the following

compound is :

Choose the correct answer from the options given below :

(A) 4 (B) 5

(C) 6 (D) 8

58. Given below are two statements :

Statement I : Aromaticity order of the following heterocyclic compounds is :

Pyridine > Thiophene > Pyrrole > Furan.

Statement II : Azulene has non-zero dipole moment.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

59. Among the following drugs, the anticancer agent is :

(A) Chloroquine (B) Ranitidine

(C) Camptothecin (D) Artimisinin
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57. 13C NMR 

(A) 4 (B) 5

(C) 6 (D) 8

58.

I :

> > > 

II : Azulene 

(A) I II 

(B) I II 

(C) I II 

(D) I II 

59.

(A) (B)

(C) (D)
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60. Which of the following tests is used to distinguish fructose from glucose ?

(A) Pinoff’s test (B) Selivanoff’s test

(C) Furfural test (D) All of these

61. Anion of which compounds can give Knoevenagel reaction with aromatic

aldehyde ?

Select the correct answer from the codes given below :

(A) Only (1) and (2) (B) (1), (2) and (4)

(C) (1), (2) and (3) (D) (1), (2), (3) and (4)

62. Identify the compound X in the following reaction :

(A) (B)

(C) (D)

63. The major product formed in the following reaction sequence is :

(A) (B)

(C) (D)
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60.

(A) (B)

(C) (D)

61.

(A) (1) (2) (B) (1), (2) (4)

(C) (1), (2) (3) (D) (1), (2), (3) (4)

62. X 

(A) (B)

(C) (D)

63.

(A) (B)

(C) (D)
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64. Match List-I with List-II :

   List-I List-II

(a) Isothermal process (i) No heat exchange

(b) Isentropic process (ii) Constant temperature

(c) Isochoric process (iii) Constant pressure

(d) Isobaric process (iv) Constant volume

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)

65. The number of the lines in the ESR spectrum of CD3 is (The spin of D

is 1) :

(A) 1 (B) 3

(C) 4 (D) 7

66. For a potentiometric titration in the curve of emf (E) v/s volume (V) of the

titrant added, the equivalence point is indicated by :

(A) |dE/dV|=0, |d2E/dV2|=0 (B) |dE/dV|=0, |d2E/dV2|>0

(C) |dE/dV|>0, |d2E/dV2|=0 (D) |dE/dV|>0, |d2E/dV2|>0

67. For the non-dissociative Langmuir type adsorption of a gas on a solid surface

at a particular temperature, the fraction of surface coverage is 0.6 at 30 bar.

The Langmuir isotherm constant (in bar–1 units) at this temperature is :

(A) 0.05 (B) 0.20

(C) 2.0 (D) 5.0
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64. -I -II 

-I -II

(a) (i)

(b) (ii)

(c) (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)

65. CD3 ESR (D 

(A) 1 (B) 3

(C) 4 (D) 7

66. emf (E) v/s (V)

(A) |dE/dV|=0, |d2E/dV2|=0 (B) |dE/dV|=0, |d2E/dV2|>0

(C) |dE/dV|>0, |d2E/dV2|=0 (D) |dE/dV|>0, |d2E/dV2|>0

67.

30 bar 0.6 

(bar–1

(A) 0.05 (B) 0.20

(C) 2.0 (D) 5.0
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68. A reversible expansion of 1.0 mol of an ideal gas is carried out from 1.0 L

to 4.0 L, under isothermal condition at 300 K. �G for the process is :

(A) 300R.ln2 (B) 600R.ln2

(C) –600R.ln2 (D) –300R.ln2

69. Given below are two statements :

Statement I : Melt elasticity is more closely related with third moment known

as z-average molecular weight (Mz).

Statement II : Kuhn-Mark-Howink-Sakurda equation give a relation between

intrinsic viscosity and molecular weight.

In the light of the above statements, choose the most appropriate answer from

the following :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

70. The standard reduction potentials of Zn2+/Zn, Cu2+/Cu and Ag+/Ag are –0.76,

+0.34 and +0.8 V respectively. The following cells were constructed :

(1) Zn/Zn2+||Cu2+/Cu

(2) Zn/Zn2+||Ag+/Ag

(3) Cu/Cu2+||Ag+/Ag

Choose the correct order of total E0
Cell from the options given

below :

(A) (2) > (3) > (1) (B) (2) > (1) > (3)

(C) (1) > (2) > (3) (D) (3) > (1) > (2)
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68. 1.0 1.0 L 4.0 L 

300 K �G 

(A) 300R.ln2 (B) 600R.ln2

(C) –600R.ln2 (D) –300R.ln2

69.

I : z-

(Mz)

II : Kuhn-Mark-Howink-Sakurda 

(A) I II 

(B) I II 

(C) I II 

(D) I II 

70. Zn2+/Zn, Cu2+/Cu  Ag+/Ag  –0.76, +0.34  +0.8 V

(1) Zn/Zn2+||Cu2+/Cu

(2) Zn/Zn2+||Ag+/Ag

(3) Cu/Cu2+||Ag2+/Ag

E0
Cell 

(A) (2) > (3) > (1) (B) (2) > (1) > (3)

(C) (1) > (2) > (3) (D) (3) > (1) > (2)
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71. The pH of 0.1 M solution of the following salts increases in the order :

(1) NaCl

(2) NH4Cl

(3) NaCN

(4) HCl

Choose the correct answer from the options given below :

(A) (1) < (2) < (3) < (4) (B) (4) < (2) < (1) < (3)

(C) (4) < (3) < (2) < (1) (D) (3) < (2) < (1) < (4)

72. The concentration of a MgSO4 solution having the same ionic strength as

that of a 0.1 M Na2SO4 solution is :

(A) 0.05 M (B) 0.067 M

(C) 0.075 M (D) 0.133 M

73. Which of the following properties are the characteristics of an ideal

solution ?

(1) (�maxG)T,P is negative

(2) (�maxS)T,P is positive

(3) (�maxV)T,P is positive

(4) (�maxH)T,P is negative

Choose the correct answer from the options given below :

(A) Only (1) and (4) (B) Only (1) and (2)

(C) Only (1) and (3) (D) Only (3) and (4)
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71. 0.1 M pH 

(1) NaCl

(2) NH4Cl

(3) NaCN

(4) HCl

(A) (1) < (2) < (3) < (4) (B) (4) < (2) < (1) < (3)

(C) (4) < (3) < (2) < (1) (D) (3) < (2) < (1) < (4)

72. MgSO4 0.1 M Na2SO4

(A) 0.05 M (B) 0.067 M

(C) 0.075 M (D) 0.133 M

73.

(1) (�maxG)T,P

(2) (�maxS)T,P

(3) (�maxV)T,P

(4) (�maxH)T,P

(A)  (1)  (4) (B)  (1)  (2)

(C)  (1)  (3) (D)  (3)  (4)
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74. Which of the following statements is/are true ?

(1) HCl absorbs IR radiation

(2) CO2 absorbs IR radiation

(3) H atom absorbs IR radiation

(4) H atom absorbs UV-vis and microwave radiation

Choose the correct answer from the options given below :

(A) Only (1) (B) Only (1) and (2)

(C) (1), (2) and (3) (D) (1), (2), (3) and (4)

75. Appropriate reasons for the deviation from Beer’s law among the following

are :

(1) Monochromaticity of light

(2) Very high concentration of electrolyte

(3) Association of electrolyte

(4) Dissociation of electrolyte

Choose the correct answer from the options given below :

(A) (1), (2) and (4) (B) (2), (3) and (4)

(C) (1), (3) and (4) (D) (1), (2) and (3)
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74.

(1) HCl, IR 

(2) CO2, IR 

(3) H  IR 

(4) H  UV-vis 

(A)  (1) (B)  (1)  (2)

(C) (1), (2)  (3) (D) (1), (2), (3)  (4)

75.

(1)

(2)

(3)

(4)

(A) (1), (2) (4) (B) (2), (3) (4)

(C) (1), (3)  (4) (D) (1), (2)  (3)
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76. For a system subjected to only P-V work, entropy is given by :

(1)
P

G
–

T

�� �
� �� ��

(2)
T

G

P

�� �
� �� ��

(3)
T

A

V

�� �
� �� ��

(4)
V

A

T

�� �
� �� ��

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (1) and (4)

(C) Only (1) (D) Only (2)

77. When crystals of sodium chloride are heated in the presence of sodium vapour,

they turn yellow. This is due to the formation of :

(1) Schottky defects

(2) Frenkel defects

(3) F-Centres

(4) H-Centres

Choose the correct answer from the options given below :

(A) Only (1) and (3) (B) Only (3)

(C) (2) and (3) (D) (1) and (4)
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76. PV 

(1)
P

G
–

T

�� �
� �� ��

(2)
T

G

P

�� �
� �� ��

(3)
T

A

V

�� �
� �� ��

(4)
V

A

T

�� �
� �� ��

(A)  (1)  (2) (B)  (1)  (4)

(C)  (1) (D)  (2)

77.

(1)

(2)

(3)

(4)

(A)  (1)  (3) (B)  (3)

(C) (2)  (3) (D) (1)  (4)
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78. Which of the following statements is incorrect ?

(1) Frenkel defect is a cation vacancy and a cation interstitial

(2) Frenkel defect is an anion vacancy and a cation interstitial

(3) Density of a solid remains unchanged in case of Frenkel defects

(4) Density of a solid decreases in case of Schottky defects

Choose the correct answer from the options given below :

(A) Only (1) and (3) (B) Only (2)

(C) (2) and (3) (D) (1), (2) and (3)

79. Which of the following transitions are of weak intensities and lie in the visible

region ?

(1) n � n*

(2) � � �*

(3) � � �*

(4) n � �*

Choose the correct answer from the options given below :

(A) Only (2) (B) Only (1)

(C) (2) and (4) (D) (1), (2) and (3)
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78.

(1)

(2)

(3)

(4)

(A)  (1)  (3) (B)  (2)

(C) (2)  (3) (D) (1), (2)  (3)

79.

(1) n � n*

(2) � � �*

(3) � � �*

(4) n � �*

(A)  (2) (B)  (1)

(C) (2)  (4) (D) (1), (2)  (3)
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80. Match List-I with List-II :

 List-I List-II

(a) Vibrational (i) �V = ±1

(b) Pure rotational (for linear (ii) �J = ±1

molecule)

(c) NMR (iii) �ml = ±1

(d) EPR (iv) �ms = ±1

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)

81. Which factors would increase the rate of a chemical reaction ?

(1) Increasing the temperature

(2) Removing products as they are formed

(3) Adding a catalyst.

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (2) and (3)

(C) Only (1) and (3) (D) (1), (2) and (3)
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80. -I -II 

-I -II

(a) (i) �V = ±1

(b) (ii) �J = ±1

(c) NMR (iii) �ml = ±1

(d) EPR (iv) �ms = ±1

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (ii) (iv) (i) (iii)

(D) (iv) (i) (ii) (iii)

81.

(1)

(2)

(3)

(A)  (1)  (2) (B)  (2)  (3)

(C)  (1)  (3) (D) (1), (2)  (3)
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82. Observe the following statements :

(1) Atomic mass of isotopes can be obtained from rotational spectra

(2) The separation between two successive rotational spectra lines of gaseous

NO is 2B cm–1.

(3) The NMR spectrum of a compound give singlet at 300 Hz away from

TMS spectrometer operating at 60 MHz. Its chemical shift is 3 ppm.

Choose the correct answer from the options given below :

(A) (1), (2) and (3) (B) Only (3)

(C) Only (1) and (2) (D) Only (1)

83. Of the following inequalities, the criteria for spontaneity of a chemical reaction

is/are :

(1) (�G)T,P < 0

(2) (�U)S,V < 0

(3) (�S)U,V < 0

Choose the correct answer from the options given below :

(A) Only (1) (B) Only (2)

(C) (1) and (2) (D) (1) and (3)

84. Consider a two levels quantum system with energies E1 = 0 and E2 = E.

The Helmholtz free energy of the system is given by :

(A) –kT Log (1 + e–E/kT) (B) kT Log (1 + e–E/kT)

(C) (3/2)kT (D) E-kT

85. Though a constant shift of energy levels of a system changes the partition

function, the properties that do not change are :

(A) Average energy

(B) Entropy and heat capacity

(C) Heat capacity and average energy

(D) Average energy and entropy
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82.

(1)

(2) NO 2B cm–1

(3) NMR 60 MHz TMS 

300 Hz 3 ppm 

(A) (1), (2)  (3) (B)  (3)

(C)  (1)  (2) (D)  (1)

83.

(1) (�G)T,P < 0

(2) (�U)S,V < 0

(3) (�S)U,V < 0

(A)  (1) (B)  (2)

(C) (1)  (2) (D) (1)  (3)

84. E1 = 0 E2 = E 

(A) –kT Log (1 + e–E/kT) (B) kT Log (1 + e–E/kT)

(C) (3/2)kT (D) E-kT

85.

(A)

(B)

(C)

(D)
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86. Metallic gold crystallizes in FCC structure with unit cell dimension of

4.0 Aº. The atomic radius of gold is :

(A) 0.866 Aº (B) 1.414 Aº

(C) 1.732 Aº (D) 2.00 Aº

87. If the reduced mass of a diatomic molecule is doubled without changing its

force constant, the vibrational frequency of the molecule will be :

(A) 2  times the original frequency

(B) 1/ 2  times the original frequency

(C) twice the original frequency

(D) unchanged

88. Mossbauer spectrum of a metal complex gives information about :

(1) Oxidation state and spin state of metal

(2) Types of ligands coordinated to metal

(3) Nuclear spin state of metal

(4) Geometry of metal

Choose the correct answer from the options given below :

(A) Only (1) and (3) (B) Only (2) and (3)

(C) (1), (2) and (4) (D) Only (2) and (4)

89. Match List-I with List-II :

 List-I List-II

(Term) (Related Property)

(a) Coagulation (i) Scattering of light

(b) Lyophilization (ii) Washing of precipitate

(c) Peptization (iii) Purification of colloids

(d) Tyndall effect (iv) Electrolyte

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (iv) (ii) (i) (iii)

(D) (iv) (iii) (ii) (i)
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86. 4.0 Aº FCC 

(A) 0.866 Aº (B) 1.414 Aº

(C) 1.732 Aº (D) 2.00 Aº

87.

(A) 2

(B) 1/ 2

(C) 2 

(D)

88.

(1)

(2)

(3)

(4)

(A)  (1)  (3) (B)  (2)  (3)

(C) (1), (2)  (4) (D)  (2)  (4)

89. -I -II 

-I -II

)

(a) (i)

(b) (ii)

(c) (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (iv) (ii) (i) (iii)

(D) (iv) (iii) (ii) (i)
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90. Match List-I with List-II :

 List-I       List-II

(a) Sol (i) Liquid dispersed in solid

(b) Gel (ii) Gas dispersed in liquid

(c) Emulsion (iii) Solid dispersed in liquid

(d) Foam (iv) Liquid dispersed in liquid

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (iii) (i) (iv) (ii)

(D) (iv) (i) (ii) (iii)

91. Match List-I with List-II :

      List-I List-II

(a) Energy of the ground state (i) –6.04 eV

of He+

(b) Potential energy of 1st orbit (ii) –27.2 eV

of H-atom

(c) Kinetic energy of II excited (iii) 8.68 × 10–18 J

state of He+

(d) Ionisation potential of He+ (iv) –54.4 eV

Choose the correct answer from the options given below :

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iv) (ii) (i) (iii)

(C) (iii) (i) (iv) (ii)

(D) (iv) (i) (ii) (iii)
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90. -I -II 

-I -II

(a) (i)

(b) (ii)

(c) (iii)

(d) (iv)

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (ii) (i) (iv) (iii)

(C) (iii) (i) (iv) (ii)

(D) (iv) (i) (ii) (iii)

91. -I -II 

-I -II

(a) He+ (i) –6.04 eV

(b) H (ii) –27.2 eV

(c) He+ II (iii) 8.68 × 10–18 J

(d) He+ (iv) –54.4 eV

(a) (b) (c) (d)

(A) (i) (ii) (iii) (iv)

(B) (iv) (ii) (i) (iii)

(C) (iii) (i) (iv) (ii)

(D) (iv) (i) (ii) (iii)
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92. The sensitivity of a reaction to pressure depends on the change in volume
by which of the following equations :

(A) (dlnK/dP)T = �V0/RT2 (B) (dlnK/dP)T = �V0/RT

(C) (dlnK/dP)T = –�V0/RT2 (D) (dlnK/dP)T = –�V0/RT

93. Which of the following statements is/are true for all voltaic (galvanic)
cells ?

(1) Reduction occurs at cathode

(2) The anode gains mass during discharge (Note : This means operation
of the cell)

(3) The voltage is less than or equal to zero

Choose the correct answer from the options given below :

(A) Only (3) (B) Only (2)

(C) Only (1) (D) (2) and (3)

94. Pick the correct statements about Atomic Absorption Spectroscopy (AAS) from
the following :

(1) Hg lamp is not a suitable source for AAS.

(2) Graphite furnace is the best atomizer for AAS.

(3) Non-metals cannot be determined with AAS.

(4) AAS is better than ICP-AAS for simultaneous determination of metal
ions.

Choose the correct answer from the options given below :

(A) (1), (2) and (3) (B) (2), (3) and (4)

(C) (3), (4) and (1) (D) (4), (1) and (2)
95. Real gases behave differently from ideal gas because :

(1) Molecules of real gases are in constant motion

(2) Molecules of real gases collide with the walls of the container

(3) Molecules of real gases have volume

(4) Molecules of real gases attract each other

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (3)

(C) (3) and (4) (D) All of these
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92.

(A) (dlnK/dP)T = �V0/RT2 (B) (dlnK/dP)T = �V0/RT

(C) (dlnK/dP)T = –�V0/RT2 (D) (dlnK/dP)T = –�V0/RT

93.

(1)

(2)

(3)

(A) (3) (B) (2)

(C) (1) (D) (2) (3)

94. (AAS)

AAS 

(2) AAS 

(3) AAS 

(4) AAS ICP-AAS 

(A) (1), (2) (3) (B) (2), (3) (4)

(C) (3), (4) (1) (D) (4), (1) (2)

95.

(1)

(2)

(3)

(4)

(A)  (1)  (2) (B)  (3)

(C) (3)  (4) (D)
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96. Given below are two statements :

Statement I : Harmonic oscillators can be used to explain the bond

dissociation.

Statement II : Morse oscillators can be used to explain the vibration of

molecules.

In the light of the above statements, choose the most appropriate answer from

the options given below :

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are incorrect

(C) Statement I is correct and Statement II is incorrect

(D) Statement I is incorrect and Statement II is correct

97. Compare the difference of energies of the first excited and ground states of

a particle confined in positions given below. Assume the length of each of

the boxes is the same. The correct relations between the energy differences

�1, �2 and �3 for the three states is :

(1) Particle in 1-d box (�1)

(2) Particle in 2-d square box (�2)

(3) Particle in 3-d cubic box (�3)

Choose the correct answer from the options given below :

(A) (1) > (2) > (3) (B) (1) < (2) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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96.

I :

II :

(A) I II 

(B) I II 

(C) I II 

(D) I II 

97.

�1, �2 �3 

(1) 1-d  (�1)

(2) 2-d  (�2)

(3) 3-d  (�3)

(A) (1) > (2) > (3) (B) (1) < (2) < (3)

(C) (1) = (2) = (3) (D) (1) > (3) > (2)
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98. The vibrational frequency of a Homonuclear diatomic molecule is v. The

temperature at which the population of the first excited state will be half

that of the ground state is given by :

(A) hv. ln2/kB (B) hv/(ln2./kB)

(C) ln2/(hv.kB) (D) hv.log2/kB

99. Which of the following statements are correct ?

(1) Every function used in quantum mechanics should be an eigen function

(2) The function f = 0 is never allowed as eigen function for system.

(3) All eigen function of Hermitian operator must have real functions.

Choose the correct answer from the options given below :

(A) Only (1) and (2) (B) Only (2)

(C) (1) and (3) (D) (1), (2) and (3)

100. The ground state of hydrogen atom is –13.598 eV. The exception values of

kinetic energy <T> and potential energy, <V>, in units of eV, are :

(A) <T> = 13.598, <V> = –27.196 (B) <T> = –27.196, <V> = 13.598

(C) <T> = –6.799, <V> = –6.799 (D) <T> = –6.799, <V> = –20.397
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98. v

(A) hv. ln2/kB (B) hv/(ln2./kB)

(C) ln2/(hv.kB) (D) hv.log2/kB

99.

(1) eigen 

(2) f = 0 eigen 

(3) eigen 

(A)  (1)  (2) (B)  (2)

(C) (1)  (3) (D) (1), (2)  (3)

100. –13.598 eV eV <T>

<V> 

(A) <T> = 13.598, <V> = –27.196 (B) <T> = –27.196, <V> = 13.598

(C) <T> = –6.799, <V> = –6.799 (D) <T> = –6.799, <V> = –20.397
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