
UNIT I 

Q.1. [Fe (H2O)6]3+ is a ___ spin complex.   

1. Low 

2. High 

3. Outer 

4. Inner 

Q.2. _____ is lower than ∆o in complexes   

1. ∆t 

2. ∆sp  

3. ∆E 

4. ∆G 

Q.3. CFSE for an octahedral complex with d8 configuration is ____.   

a) -6Dq+4p. 

b) -12Dq+3p 

c) -24Dq+3p 

d) -4Dq+p 

Q.4. In a square planar complex, 'd' orbitals of central metal split into ____ levels.   

a) 2 

b) 4 

c) 3 

d) 5 

Q.5. In octahedral complexes, when 10Dq>P, they usually form _____ complexes   

a) High spin 

b) Low spin 

c) Spin Free 

d) Ferromagnetic 

Q.6. Which one of the following orders for the magnitude of ∆o is correct?   

a) Ir3+ > Rh3+ > Co3+ 

b) Ir3+ < Rh3+ < Co3+ 

c) Rh3+>Co3+>Ir3+ 

d) Rh3+>Ir3+>Co3+ 

Q.7. In tetrahedral complexes the metal 'd' orbitals split into __ levels   

a) 3 

b) 5 

c) 2 

d) 1 

Q.8. Stereochemical properties of the complex is better explained by____.   

a) Crystal field theory  

b) Valence bond theory 

c) Molecular Orbital theory 

d) Ligand orbital theory 

Q.9. In a Square planar Complex ______orbital is most destabilised   

a) dxz,dyz 

b) dz2 

c) dx2-y2 

d) dxy 

Q.10. According to CFT,the metal -Ligand bonding is _____ 

a) Purely Covalent 

b) Purely Ionic 

c) Both Ionic and Covalent 

d) Coordinate Covalent 

Q.11.The complexes of ___________metal ion  with configuration of d
9
 usually shows Jahn Teller distortion.   

a) Ni
3+

 

b) Cu
2+

 

c) Zn
2+

 



d) Cr
+
 

 

 Q.12.The complex with configuration of d4  is ________   

a) Co2+ 

b) Ni3+ 

c) Cr2+ 

d) Cu2+ 

 

Q.13 Splitting parameter in Square planar geometry is denoted as 

a) ∆o 

b) ∆t 

c) ∆sp 

d) ∆h 

 

13a)The order of increasing energy of d orbital in square planar complexesis _. 

a) dxz = dyz <  dz2 < dxy < dx2-y2 

b) dyz = dz2 <  dxz <  dx2-y2  <  dxy 

c) dyz = dxz < dxy  < dx2-y2< dz2 

d) dyz = dxy < dz2 < dx2-y2< dxz 

 

Q.14. The order of increasing energy of d orbital in square pyramidal complex is 

a) dxz = dyz <  dxy<  dx2-y2  <  dz2 

b) dxz = dyz < dxy<  dz2  < dx2-y2 

c) dyz = dz2 <  dxz <  dx2-y2  <  dxy 

d) dyz = dxz < dz2 < dxy  < dx2-y2 

 

Q.15.Due to the  approach of the ligands in octahedral field, the energy of ____orbital is raised  

a) dxz 

b) dyz 

c) dxy 

d) dz2 

 

Q.16.Ligand which produces weak fields cause splitting of d orbital to a lesser extent .    

a) CO 

b) F- 

c) CN- 
d) en

 

 

Q.17. In an octahedral complex out of five d orbitals two eg orbitals are.   

a) In between the axis 

b) Along the axis 

c) only perpendicular to Z-axis 

d) Perpendicular to X and Y axis 

 

Q.18. [ Co (NH3)6]3+ complex  is__. 

a) low spin complex 

b) Paramagnetic 

c) Ferromagnetic 

d) High Spin 

 

Q.19.CFSE for a low spin complex with d
6 
configuration is______.   

a) -12 Dq + 3p 

b) -18Dq+3p 

c) -4Dq+p 



d) -24Dq + 3p 

 

Q.20. The Octahedral Complex [Co(NH3)6] ³+ is a ______________.   

a) Low Spin Diamagnetic Complex. 

b) High Spin, Paramagnetic Complex. 

c) High Spin, Diamagnetic. 

d) Low Spin, Paramagnetic Complex 

 

 

Q.21. Valence Bond theory fails to explain certain geometries like ___________.   

a) Square planar 

b) Tetragonal 

c) Octahedral 

d) Trigonal Bipyramidal 

 

Q.22. VB theory failed to explain or predict the relative energies of different __________.  

a) Hydrate Isomers 

b) Linkage Isomers 

c) Functional isomers 

d) Stereoisomers 

 

Q.23. dz² orbital has a shape similar to P orbital with a __________ cloud encircling its middle part.  

a) Spherical 

b) doughnut shaped 

c) dumbbell shaped 

d) four lobed shape. 

 

24. For a tetrahedral complex,If 10Dq > P then electron will pair up in ________   

a) dxz 

b) dx2-y2 

c) dxy 

d) dyz 

 

25. Which complexes has higher extent of splitting of d-orbitals for the same metal ion and ligands.  

a) Octahedral 

b) tetrahedral  

c) Square planar 

d) Trigonal Bipyramidal  

 

26. Which one of the following is the correct relationship between the crystal field splitting energies of octahedral 

and tetrahedral complexes? 

a) ∆o  =-4/9 ∆t 

b) ∆o  =-9/4 ∆t 

c) ∆o  =-3/2 ∆t 

d) ∆o  =-6/9∆t 

 

 

27. Which of the following statements is correct?  

a) In high spin complexes from Cr2+ to Mn2+,the size decreases 

b) In low spin complexes from Co2+ to Zn2+,the size decreases 

c) In high spin complexes from Cr2+ to Mn2+,the size increases 

d) In low spin complexes from Ca2+ to Fe2+,the size increases 

 

28.Triply degenerate set of dxy, dyz, dxz are called __________orbitals   

a) t2g 

b) eg 



c) a1g 

d) t1u 

  

29.According to VBT, the bond between metal and ligand is assumed to be __________ bond.  

a) Covalent 

b) Ionic 

c) Coordinate Covalent 

d) Van Der Waals 

 

30. The effect of ligand field on the d orbitals of the metal does not depend upon the   ___________  

a) Nature of the ligands 

b) Geometry of the complex 

c) Position of the metal in p block 

d) Charge on the metal ion 

 

31.Which of the following is a weak field ligand?   

a) -F 

b) -CN 

c) -CO 
d) NO2

– 

 

32. Which of the following is a strong field ligand  ? 

a) CN- 

b) F- 

c) OH- 

d) -H2O 

 

33.The arrangement with maximum number of unpaired electrons is called __________.    

a) Low spin 

b) Spin free 

c) Spin paired 

d) High spin 

 

34.The colour of the aquo complex of Titanium is due to ________transition   

a) f-f 

b) intraligand 

c) d-d 

d) charge transfer 

 

35. CFSE for d⁵ configuration in a strong field is __________.  

a) -20Dq + 2p 

b) -12Dq +3p 

c) -4Dq + p 

d) 0Dq + p 

 

36. Chelate is a ____ compound. 

a) Ring  

b) Straight chain 

c) Branched   

d) Cross- linked 

 

37. The Spectrochemical series is derived from the ________studies of the complex 

a) Magnetic 

b) Thermal 

c) Electrical 

d) spectral 



 

38. The actual value of the hydration energies of dipositive metal ions of the first transition series results in 

________ curve    

a) linear increasing 

b) double humped 

c) Single maxima 

d) triple humped 

 

39.The effect of crystal field splitting is not  observed in which property of Transition metal complexes.  

a) Ionic radii 

b) Colour 

c) Magnetic  

d) Electrical 

 

40.Due to crystal field effects, along a Transition metal series, with the increase in nuclear charge ionic radii of the 

divalent metal ions ,the curve__________   

a) Steadily increases 

b) Steadily decreases 

c) First Increases and then decreases 

d) Is Unusual 

 

41.Which of the following statement is correct ? 

a) CFT and VBT both predicts gradual changes in the magnetic properties of the complexes 

b) CFT and VBT both predicts abrupt changes in the magnetic properties of the complexes 

c) CFT predicts gradual changes and VBT predicts abrupt changes in the magnetic properties of the 

complexes 

d) CFT predicts abrupt changes and VBT both  gradual changes in the magnetic properties of the complexes 

41 A)The absorption spectra of [Ti(H2O)6]3+ shown a peak at λ=500nm.calculate the value for C.F.S.E.for the 

same complex.(Given, h=planks const.6.626x10
-34

,C-velocity of light =3x10
8
m/sec,) 

a) 95.76KJ 

b) 23.94KJ 

c) 120.76KJ 

d) 110.76KJ 

 

 

  

42.The tetragonal geometry which gets elongated along Z-direction and compressed along X and Y directions is 

________situation   

a) X-out 

b) Y-out 

c) Z-out 

d) Z-in 

 

43. Electron spin resonance spectra is observed when molecules or ions contain_____.  

a) One or more paired electron  

b) One paired electron 

c) Only one unpaired electron 

d) One or more unpaired electron 

 

44. Hyperfine splitting in electron spin resonance spectra is mainly due to the interaction of __________.   

a) Paired electron spin with unpaired electron spin  

b) Nuclear spin of ligand with paired electron spin 

c) Unpaired electron spin with the nuclear spin of the ligand 

d) Only Nuclear spin 

 



45. In the hexa complex of Iridium the unpaired electron is localised to an extent of ___% on ligand and ______% 

on metal ion 

a) 20 and 80 

b) 0 and 100 

c) 30 and 70 

d) 5 and 95 

 

46.Nephelauxetic effect gives  evidence of _________________. 

a) Ionic bonding in complexes 

b) Hydrogen bonding in complexes 

c) Covalent bonding in complexes 

d) Coordinate bonding in complexes 

 

47.What is the Nephelauxetic effect ?   

a) Effect of metal in expanding the d electron cloud of the ligand 

b) Effect of metal in contracting the d electron cloud of the ligand 

c) Effect of ligand in expanding the d electron cloud of the metal. 

d) Effect of ligand in contracting the d electron cloud of the metal. 

 

48. According to crystal field theory ,which of the following statement is correct? 

a) There is no overlapping between metal and the ligand orbitals 

b) There is overlapping between metal and the ligand orbitals 

c) There is Overlapping between the ligand orbitals 

d) There is overlapping between the metal d-orbitals. 

 

49.The high Intensities of _______transitions gives evidence of covalent bonding 

a) f-f 

b) d-d 

c) intraligand 

d) Charge transfer 

 

50. The aqua complex of titanium absorbs energy from the _____region of the Electromagnetic spectrum   

a) UV 

b) IR 

c) Visible 

d) Microwave 

 

a) 51. As compared to octahedral complexes, in the tetrahedral complex there is _________in the ligand field 

strength.   

b) 33%increase 

c) 50% decrease 

d) 33% decrease 

e) 50% increase 

52. Most of the Tetrahedral Complexes are _______ 

a) Low Spin 

b) Diamagnetic 

c) High Spin 

d) spin paired 

53 The ___is observed when molecules or ions containing one or more unpaired are placed in magnetic field . 

a)Jahn Teller distortion 

b)electron spin resonance spectra 

c)Russel Saunder’s state 

d)Spectrochemical series 

54)The order of increasing energy of d orbital in trigonal bipyramidal geometry is _______.   

a) dxz = dyz < dz2 < dx2-y2 < dxy 

a) dyz = dxy < dx2-y2 < dz2< dxz 



b) dxz = dyz < dxy = dx2-y2< dz2 

c) dxz < dz2 <dyz =dx2-y2 < dxy 

55)Absorption spectra of  [Ti(H2O)6] ³+ shows ______________ peaks 

a) 1 

b) 2 

c) 3 

d) 4 

56)Electronic transitions which do not involve a change in number of unpaired electrons are_________________ 

a. Laporte allowed 

b. Laporte forbidden 

c. spin allowed 

d. spin forbidden 

57)Most of the Tetrahedral Complexes are _______ 

a. Low spin 

b. Diamagnetic 

c. High spin 

d. paamagnetic 

58)KMNO4 is colored due to __________ 

a.d-d transition 

b.f-f transition 

c.M - L transition 

d.CT transition 

59) CrO3 is bright colour is due to_ 

a.d-d transition 

b.f-f transition 

c.M - L transition 

d.L- M transition 

59)The absorption spectra of [Ti(H2O)6]3+ shown a peak at λ=500nm.calculate the value for C.F.S.E.for 

the same complex.(Given, h=planks const.6.626x10
-34

,C-velocity of light =3x10
8
m/sec,) 

a) 95.76KJ 

b) 23.94KJ 

c) 120.76KJ 

d) 110.76KJ 
 

 

UNIT II 
 

1. How many total number of orbitals are available for metal ligand bonds?   

a) 15 

b) 12  

c) 10 

d) 16 

 

2.How many orbitals of metal are suitable for sigma bonding?   

a) 6 

b) 9 

c) 12 

d) 8 

 

3. How many total numbers of orbitals take part in the formation of sigma bond?   

a) 15 

b) 12 



c) 6 

d) 10 

 

4. On the basis of MOT, formation of M-L bonds in octahedral complexes is explained in_____ steps  

a) 5 

b) 2 

c) 4 

d) 3 

 

5. π bonding is possible when the ligands possess  

a) orbitals suitable for π bonding as well as sigma bonding orbitals  

b) Orbitals only suitable for sigma bonding 

c) Orbitals only suitable for π bonding 

d) Non bonding orbitals 

 

6. During π bond formation _______   

a) metal is electron donor 

b) ligand is electron donor 

c) Metal is electron acceptor 

d) metal or ligand can be electron donor 

 

7.Hexa fluoro complex of Iron(III) is ______________ 

a) High spin complex and strongly paramagnetic 

b) Low spin complex and strongly paramagnetic 

c) High spin complex and diamagnetic 

d) Low spin complex and diamagnetic 

 

8. [CO(NH³)6] 3+ is _____ complex   

a) diamagnetic low spin 

b) paramagnetic high spin  

c) diamagnetic high spin 

d) paramagnetic low spin  

 

 

9. Higher the value of ∆o _____   

a) greater extent of overlapping 

b) lesser extent of overlapping  

c) lesser the interaction of metal and ligand 

d) greater interaction amongst metal d- orbitals 

 

10. The number of unpaired electrons in [Fe (CN6)] 3-  and [FeF6] 3-  are _______respectively 

a) 1 and 4 

b) 1 and 5 

c) 4 and 1 

d) 5 and 1 

 

11. In general ligands which can form ________causes more splitting 

a) only sigma bonding 

b) only pi bonding 

c) only H-bonding 

d) both sigma and pi bonding 

 

12. greater the interaction of metal and ligand orbitals in octahedral field results in____   

a) higher ∆o 

b) lesser ∆o 

c) Lesser the overlap 



d) higher  ∆t 

 

 

13. In a Octahedral field six ligands donate ______ electrons   

a) 6 

b) 9 

c) 10 

d) 12 

 

14. [ Fe (CN)6] 4- is _____  

a) Diamagnetic low spin complex 

b) Paramagnetic High Spin complex 

c) Paramagnetic Low Spin complex 

d) Diamagnetic High spin complex 

 

15. In thermodynamic and kinetic sense the complexes are referred as ______respectively 

a) inert and stable 

b) labile and inert 

c) stable and unstable 

d) stable and inert 

 

16. The transition of electrons from one ligand orbital to another ligand orbital are_____transitions    

 

a) f-f 

b) Intraligand  

c) d-d  

d) Charge transfer 

 

17. The transition which involves change in azimuthal quantum number is___   

a) Laporte allowed 

b) Laporte forbidden 

c) Spin allowed 

d) Spin forbidden 

 

18. The energy levels resulting from_________called as energy states or spectroscopic  

states.  

a) Electron-electron repulsion &  Magnetic interaction 

b) Electrical interaction 

c) proton-proton repulsion 

d) nucleus-electron attraction 

 

19. The total number of microstates for P
3
 configuration is_____   

a) 15 

b) 20 

c) 25 

d) 30 

 

20. For P2 configuration, total number of microstates is_____   

a) 20 

b) 15 

c) 12 

d) 10 

 

21. The state symbol for the resultant angular momentum quantum number 'L=5' is ____    

a) H 

b) D  



c) P 

d) G 

 

22. Which of the following statement is wrong 

a) Smaller the value of dissociation constant,greater is the stability of the complex 

b) Higher the value of dissociation constant,greater is the stability of the complex 

c) Greater the value of stability constant,greater is the stability of the complex 

d) Higher the value of dissociation constant,lesser is the stability of the complex 

 

23. The energy difference arising from interelectronic repulsion and orbital momentum is given by____  

a) Term symbol 

b) Spin multiplicity 

c) Microstates 

d) ∆o 

 

24. The ground state term symbol for Ti3+ ion is____   

a) 2d 

b) 3d  

c) 4f 

d) 3s 

 

 

25. The molar extinction coefficient value for charge - transfer transition is of  

order_____  

a) (10)3 to (10)6 

b) (10)2 to (10)4 

c) (10)2 to (10)6 

d) (10)4 to (10)6 

 

26. complexes with forced configuration are   

a) More stable 

b) Less stable 

c) open chain systems 

d) Fused non-planar ring system 

 

27. Cobaltous ion in the presence of high concentration of thiocyanate ion forms_____coloured complex   

a) Stable blue 

b) Hydrated pink  

c) Red 

d) yellow 

 

28. Reaction of labile complexes can be separated by special technique like   

a) T-Jump 

b) NMR 

c) TEM 

d) SEM 

 

29. In SN1 reactions _________ 

a) Both the metal and ligand are nucleophilic 

b) Both the metal and ligand are electrophilic 

c) Metal is electrophilic and ligand is Nucleophilic 

d) Metal is nucleophilic and ligand is electrophilic 

30. The term symbol for He (Helium) is ____   

a) 1S 

b) 1P 

c) 1F 



d) 1G 

 

31. Chelate ring complexes are formed by _______ 

a) Monodentate ligands 

b) Polydentate ligands 

c) Ambidentate ligands 

d) Positive ligands 

32. Stability of complexes should increase with increase in ____   

a) Size of Metal ion 

b) Charge of Metal ion 

c) No.of bulky ligands 

d) Forced Configurations 

 

33. In a weak field, CFSE is maximum for ____configurations  

a) d3&d8 

b) d5 & d10 

c) d7 

d) d1 

34.The transition which involves  no change in azimuthal quantum number is___   

a) Laporte allowed 

b) Laporte forbidden 

c) Spin allowed 

d) Spin forbidde 

 

35. Silver forms stable halide complex [AgX2]-, [AgX5]2-, in which order of stability is___ 

a) > Br- > Cl- >>F- 

b) F-> Cl- > Br- >>I 

c) -F- > Br-> I- > Cl- 

d) -F- > Cl-> I- > Br - 

 

 

36. In EDTA the donor species are   _________   

a) 5 O and 1 N 

b) 3 O and 3 N 

c) 2 O and 4 N 

d) 4 O and 2 N 

 

37. Ethylene diamine complexes are more stable than those with its tetramethyl  

derivatives because of ___  

a) Forced configuration 

b) Unsaturated ligands 

c) Steric hindrance 

d) Low charge on the metal ion 

 

38. Isomerization & Racemerization reactions result in formations of___.   

a) linkage isomers 

b) Stereoisomers 

c) Structural isomers 

d) Hydrate isomers 

 

39. SN1 is ______.   

Bond making 

Bond breaking 

Elimination  

Bimolecular 

 



 

 

40.Five electro coordinate & seven electron coordinate, unstable intermediates are formed in ____ type of 

mechanism respectively.  

a) Dissociative, Associative  

b) Displacement, Associative respectively. 

c) Substitution of ligand take place in more than one minute 

d) Associative,Dissociative 

 

41. Liable complex are the complexes in which ___,   

a) Substitution of ligand take place in less than one minute 

b) No Substitution of ligand take place 

c) Substitution of ligands take place very slowly. 

d) Substitution of the Metal ion takes place rapidly 

 

 

42. If hydrolysis reaction results in formation of ___ complex it is called as base hydrolysis  

a) Aquo complex 

b) Hydroxo  

c) Nitro 

d) Chloro 

 

43. Replacement of Cl- with H20 becomes easier as ___ of pyridine increase   

a) Acidity 

b) basicity 

c) -I effect 

d) Ionisation Potential 

 

44. Linearly combined orbitals are known as _____   

a) ligand group orbitals 

b) molecular orbitals  

c) Atomic Orbitals 

d) peripheral Group orbitals 

 

45 Which of the following is the Wrong Statement 

a) Higher the base strength of the ligand,greater is the strength of the complex 

b) Higher the +I effect of the ligand,greater is the strength of the complex 

c) Higher the acid strength of the ligand,greater is the strength of the complex 

d) Higher the acid strength of the ligand,lesser is the strength of the complex 

 

46. Oxidation state of Ti in [Ti(H2O)6] 
+3

 complex is _____ .  

a) +3 

b) +1 

c) +4 

d) +2 

 

47.Which of the following is the Correct Statement 

a) Stability of class a and Class b metal complexes is due to Covalent bonding 

b) Stability of class a and Class b metal complexes is due to Ionic bonding 

c) Stability of class a metal complex is due to ionic bonding and Class b metal complexes is due to Covalent 

bonding 

d) Stability of class a metal complex is due to covalent bonding and Class b metal complexes is due to ionic 

bonding 

 

 

48. Molecular orbital theory is effective in _____   



a) Ionic bonding & Covalent bonding 

b) Ionic bonding & CoordinateCovalent bonding 

c) Ionic bonding & Hydrogen bonding 

d) Hydrogen bonding & Covalent bonding 

49. Which of the following is not the type of octahedral metal complexes reaction? 

a) Substitution 

b) Redox 

c) Addition 

d) Isomerization & Racemization 

50. Reactions of octahedral complexes involving replacement of water molecule by an   anion which is reverse of 

acid hydrolysis is called as _________reaction 

a) Catenation 

b) Water hydrolysis 

c) Anation 

d) Elimination 

51. In the Term symbol,2S+1 is known as   

a) spin vector 

b) Microstates 

c) spin multipicity 

d) Azimuthal No 

 

52 Which of the following is the Correct Statement 

a) Inner Orbital Complexes with  Vacant Inner d orbitals are labile  

b) Inner Orbital Complexes with completely filled Inner d orbitals are labile 

c) Outer Orbital Complexes are inert 

d) Inner Orbital Complexes are labile 

 

53. Which of the following Transitions occur only in the UV region 

a) d-d transition and Intraligand 

b) Intraligand and Charge transfer 

c) Charge transfer and d-d transition 

d) f-f and d-d transition 

 

54. Which of the following is the correct statement 

a) In a Molecule with centre of symmetry, transition between u and g states are forbidden 

b) In a Molecule with centre of symmetry, transition between u and u states are forbidden 

c) In a Molecule with centre of symmetry, transition between g and g states are allowed 

d) In a Molecule with centre of symmetry, transition between u and u states are allowed 

 

55. Factors affecting stability of complexes does not depend on  _____ 

a) Nature of Metal ion  

b) Nature of the coordinating ligand  

c) Presence of ring structure 

d) Temperature 

 

56 Stability describes the _______ of a complex 

a) Thermodynamic behaviour 

b) Kinetic behaviour 

c) Electrical behaviour 

d) Mechanical Behaviour 

 

57 _______________ is the type of Charge transfer spectra shown by complexes of transition metals with higher 

oxidation state 

a) MLCT 

b) LMCT 

c) MMCT 



d) LLCT 

 

UNIT III 
1. Which of the following is not a neutral ligand which undergoes migratory insertion 

a) Alkyl (R-) 

b) Alkenes 

c) Alkyne 

d) CO 

 

2.Which of the following is not a anionic ligand which undergoes migratory insertion 

a) Alkyl (R-) 

b) Aryl (Ar-) 

c) Acyl 

d) CO 

3.The IUPAC name of Wilkinson's catalyst is? 

a) Chlorotris (triphenylphosphine) rhodium (I). 

b) Chlorotris (tetraphenylphosphine) rhodium (II). 

c) Chlorotris (triphenylphosphine) rhodium (II). 

d) Chlorotris (triphenylphosphine) rhodium (III). 

 

4. Wilkinson's catalyst is?  

a) RhCl(PPh3)3 

b) PCl(PPh3)2 

c) PCl(PPh3)3 

d) RhCl(PPh3)2 

 

5. Reaction in which a ligand or molecule appears to insert itself into a metal ligand bond is known as 

a) Insertion reaction 

b) Substitution reaction 

c) Elimination 

d) Metal Metal exchange  

6)Complete the following organometallic reaction: 

𝐴𝑠𝐶𝑙3 + 𝐴𝑙𝑅3 → ___________ + ___________ 
a)AsR3 + AlCl3    

 b) AsR3 + 3AlCl      

c) 3AlCl3 + 3AsCl       

d) AlCl3 + 3AsCl       

7. Metal or non-metal halides when treated with ________ under suitable conditions, methylene insertion takes 

place in M-Cl bond. 

a) diazomethane 

b) alkyl group 

c) Alkene group 

d) Triazomethane 

8. Metal hydrogen exchange reactions are called as _______ reactions.  

a) metalation  

b) transmetallation  

c) methylene insertion  

d) Insertion 

9.Which of the following is not true about heterogeneous catalyst  

a) It has low selectivity 

b) It requires high operating temperature 

c) It is Cost effective 

d) Product are easier to separate 

10. In metathesis, an organometallic compound when treated with a binary halide, exchange of a formal Carbanion 

R- with a ______ takes place. 



a) halide ion  

b) carbon 

c) Metal 

d) Hydrogen 

11.In Hydrogenation of Alkenes, alkene intermediate complex follows________ insertion.   

a) 1,1 

b) 1,2 

c) 1,3 

d) 2,4 

12.Which of the following is not true about homogeneous catalyst  

a) It has high selectivity 

b) It requires low operating temperature 

c) It is more expensive 

d) Product are difficult to separate 

13.Which of the following is not true about heterogeneous catalyst  

a) It has long service life 

b) Absorbance surface is low 

c) Active site is not well define 

d) It is difficult to recycled 

14.Which of the following is not true about homogeneous catalyst  

a) It has short service life 

b) Absorbance surface is high 

c) Active site is well define 

d) It is easy to recycled 

15.In organometallic compound _____ is electron deficient.   

a) Be (CH3)2 and Al(CH3)3 

b) Al (CH3)2. 

c) Al (CH2). 

d) Be (CH3)3 

16. In the synthesis of organometallic compounds, Oxidative- addition reactions are favoured by ______.   

a) Non-metal. 

b) Electronegative metal. 

c) Electropositive metal 

d) Less electronegative non metals 

17. Displacing metal is higher in the series than the displaced metal is known as_______.    

a) Metalation Reaction 

b) transmetallation reaction 

c) metathesis 

d) Insertion reaction 

18a.)Transmetallation reaction, 𝑅𝑀 + 𝑀′ → 𝑅𝑀′ + 𝑀 is workable only when – 

a) M’ is lower than M in electrochemical series  

b) M’ is higher than M in electrochemical series 

c) M’ and M have the same standard reduction potential values in electrochemical series 

 d) M and M’ have same standard oxidation potential value in electrochemical series 

18b).The reverse of oxidative addition is called _______ 

a) Insertion  

b) Reductive elimination  

c) β -Hydride elimination  

d) alkyl migration  

 

18c).(C6H5)3CH + LiBun +TMEDA → Li(TMEDA)C(C6H5)3.   

a) Ether 

b) EtOAc 

c) nC6H14 

d) Alkane 

 



19. Which of the following statements about Ferrocene is false 

a) It obeys 18 electron rule 

b) It is diamagnetic in nature 

c) It resists electrophilic reactions 

d) It is an orange solid 

20. Which of the following statements about Ferrocene is false 

a) It has staggered structure when solid 

b) It has a sandwich structure with 2 rings 

c) Stability of Ferrocene is attributed to strong σ bonds between iron and cyclopentadienyl rings 

d) The cyclopentadienyl rings have been found to rotate freely in solution of ferrocene 

21.In methylene insertion________ is used as a route to form an organometallic compound. 

a) THF 

b) electronegative element. 

c) Diazomethane 

d) Wilkinson’s Catalyst 

22.The product formed by Wilkinson’s Catalysis is _____ 

a) Hydrogenated Alkene 

b) Addition of halogen to alkane 

c) Organometallic compound 

d) Nitrated alkane 

 

23.In mannich condensation involves reaction of  

a) Ferrocene with CH3COCl in presence of AlCl3 

b) Ferrocene with Butyllithium followed by reaction with N2O4 

c) Ferrocene with B(OR)3 followed by hydrolysis 

d) Ferrocene with formaldehyde and amines 

 

24. Direct Nitration of Ferrocene cannot be done as_____ 

a) it forms multiple nitro groups 

b) it decomposes ferrocene 

c) it is unreactive 

d) it oxidizes ferrocene 

25. Condensation of ferrocene rings with formaldehyde and amine is called _______reaction.  

a) Hydrolysis 

b) Alkylation 

c) Mannich   

d) Friedel Craft 

26. A catalyst influences_______ 

a) Rate of a Chemical reaction and the equilibrium of the reaction. 

b) Only Rate of the reaction but not the equilibrium 

c) Not the rate of the reaction but only the equilibrium of the reaction  

d) Neither rate of a Chemical reaction nor the equilibrium of the reaction.  

27. When the reactants and catalyst are in different phases, catalysis is referred to as ________.  

a) Heterogeneous 

b) substitution 

c) Homogeneous 

d) Surface catalyst  

28.A transition metal can act as a good catalyst as it shows_______ valency  

a) variable. 

b) only one. 

c) only zero. 

d) Only two 

 

29.Metallocenes can be represented as    

a) M(C5H5)2 

b) M(C2H5)2  



c) M(C2H3) 

d) M(C2H3)2 

30.Which method of synthesis of ferrocene involve formation of sodium cyclopentadienide  

a) From Cobalt halide and cyclopentadiene. 

b) From iron halide and cyclopentadienide. 

c) From Copper halide and cyclopentadiene. 

d) From Nickel halide and cyclopentadiene. 

31.Melting point of ferrocene is    

a) 184 degree Celsius 

b) 174 degree Celsius 

c) 164 degree Celsius 

d) 153 degree Celsius 

32.Ferrocene exhibits electrophilic substitution Reaction because it has    

a) Less degree of covalent character 

b) Equivalent degree of covalent character 

c) Large degree of covalent character 

d) Large degree of ionic character 

 

33.Name the  reaction where ferrocene gives product as alkyl derivatives in presence of anhydrous AlCl3  

a) Friedel crafts alkylation 

b) Sulphonation reaction  

c) Acetylation reaction 

     d)Friedel crafts acylation 

34.When ferrocene reacts with nBuLi _________ product is formed .  

a) Nitro derivatives of ferrocene 

b) Mono and dilithium salt of ferrocene 

c) Alkyl derivatives  of ferrocene 

d) Ferricinium ion 

35.In presence of dimethyl amine ferrocene reacts with formaldehyde to give mono substituted ferrocene. This 

reaction Is known as  

a) Halogenation 

b) Mercuric acetate reaction 

c) Mannich condensation reaction 

d) Friedel crafts alkylation 

36.Blue Ferrocenium ion is easily oxidized from Ferrocene in presence of   

a) dil HNO3 

b) Conc. HNO3  

c) Conc. HCl 

d) Air 

37.The structure and bonding of ferrocene molecules can be explained on the basis of theory.  

a) LFT 

b) VBT 

c) CFT 

d) d)MOT 

38.Why the molecule of ferrocene obeys the eighteen-electron rule and hence it is stable.    

a) The outermost orbital is filled with unpaired electrons and has 18 electrons in the outermost orbital. 

b) outermost orbital is completely filled with pair of electrons and having 18 electrons in outermost orbital 

c) outermost orbital is completely filled with pair of electrons and having less than 18 electrons in outermost 

orbital 

d) outermost orbital is not filled with unpaired electrons and having less than 18 electrons in outermost orbital 

39. Homogeneous catalyst is found in which phase 

a) Solid and liquid phase only 

b) Gas and liquid phase only 

c) Solid and gas phase only 

d) Solid, liquid and gas phase 

40.By which study a Sandwich structure is revealed in which atom is attached by two   Cyclopentadienyl rings.  



a) IR rays 

b) X- rays 

c) UV- rays 

d) Visible Spectroscopy 

41.The bond length of Fe-C in ferrocene  is _________.   

a) 0.104nm 

b) 0.202nm 

c) 0.204nm 

d) 0.102 nm 

42.The aromatic character of Ferrocene indicates easily available of _____electron in  

___ 

a) sigma electrons , Fe 

b) pi electron, C5H6 Ring 

c) Sigma electron, C5H6 Ring 

d) Pi electrons , Fe 

43. Ferrocene obeys _____ rule.  

a) Pauli’s rule 

b) Hund’s rule 

c) 18 electron rule 

d) 16 electron rule 

44. In complete formation reaction __________ undergoes bridge cleavage.   

a) Al2(CH3)6 

b) N(C2H5)3 

c) SnCl4 

d) SnCl3 

45. Fe (CO)4 + CO → Fe (CO)5 is_____   

a) Substitution 

b) oxidative addition 

c) addition 

d) Reductive addition 

 46. Ferrocene shows Staggered configuration in which state 

a) Solid 

b) Liquid 

c) Gas  

d) All the states 

47. Ferrocene shows Eclipse configuration in which state 

a) Solid  

b) Liquid 

c) Gas  

d) All the states 

48. Heterogeneous catalyst is found in which phase 

a) Solid and liquid phase only 

b) Gas and liquid phase only 

c) Solid and gas phase only 

d) Solid, liquid and gas phase 

50.During Sulphonation of ferrocene along with H2SO4 which reagent is needed 

a) Dilute Nitric Acid 

b) Dilute Acetic Acid 

c) Glacial Acetic Acid 

d) Conc. Nitric Acid 

51 )Metal-hydrogen exchange reactions are also known as: 

a) Transmetallation reaction           

 b) carbanion halide exchange 

c) metallation reaction                    

 d) metathesis 

52) In multicentred electron deficient organometallic compounds the bridge bond is formed by  



a) 2 electron 3-centre bond  

 b) 2 electron 2-centre bond  

c) 3 electron 3-centre bond  

 d) 2 electron2-centre bond  

 

53)Among the following which type of metal forms an ionic organometallic compound? 

 a) Strong electropositive                        

  b) Strong electronegative 

 c) All metals from the periodic table       

  d) only nonmetals  

54)When two derivatives of the same elements interact, exchange of groups takes place and such reactions 

are called as_______________ reactions. 

a) Redistribution       

b) distribution        

c)  alkylation           

d)  arylation 

55)The _____________is the number of atoms in the ligand that are simultaneously bound to the same 

central atom in an organometallic compound. 

a) Hapticity                      

b)  Coordination number 

c) EAN number                    

d) steric number 

 

56)The reactivity of ionic organometallic compounds depends on _________________ 

a) Stability of carboanion     

b)   b) ability of caboanion 

    c) stability of cabocation         

    d) ability of Carbocation 

57)The _______________forms more stable ionic organometallic compounds than those with simple 

unconjugated system. 

a)  Delocalized pi bonding         

   b) Sigma bonding compound 

              c) Alkene                                    

            d) Diazobenzene 

58)In _____________carbon atom of organic group is linked to metal through normal electron pair or two 

Centre two electron Bond. 

a) ර-bonded covalent organometallic compound 

b) ionic organometallic compound 

c) multicenter electron-deficient organometallic compound 

d) coordinate covalent bonded organometallic compound 

59)Dipole moment of the ferrocene is _________________. 

a) 1.0                         

b)   zero                             

c)   2.5                  

d) 1.5 

 

 60)Complete the following organometallic reaction: 

 

2𝐶2𝐻5𝐶𝑙  +  2𝐻𝑔/𝑁𝑎  → ________ + _______. 
a) Hg(C2H5)2 + NaCl                     

  b)NaCl + HgC2H5 

c)NaCl + HgC2H5                              

 d)HgCl + Na(C2H5)2 
  



 

No Unit 4 question bank 

1  The combined state of metal compounds which occurs naturally in the earth’s crust are 

called as ……………………. 

a) Ore 

b) Mineral 

c) Gangue 

d) salt 

2  In froth floatation process, froth is formed when air is passed through the ……………. 

a) Water 

b) Oil 

c) Emulsion 

d) gas 

3  The minerals from which metals can be economically and conveniently extracted are 

called as ……………………. 

a) Ore 

b) Mineral 

c) Gangue 

d) salt 

4  In metallurgy the oxidizing roasting is also known as ……………………………….. 

roasting. 

a) Neutral 

b) Basic  

c) Dead 

d) alive 

5  Earthy and undesired materials or impurities associated with the ore is known as  

……………………. 

a) Ore 

b) Mineral 

c) Gangue 

d) salt 

6  During smelting process when flux combines with the gangue a low melting material is 

form which is called as ……………………………. 

a) Mineral 

b) Ore 

c) Slag 

d) Salt  

7  The process in which  metal oxide is reduced to metal and the metal is separated from 

its impurities by melting is called as ………………… 

a) Roasting 

b) Calcination 

c) Smelting 

d) reduction 

8  The chemical formula of cuprite is………………. 

a) Cu2O 

b) CuCO3 

c) Cu(OH)2 



d) Cu2S 

9  Sodium is extracted by …………………….. process from sodium chloride 

a) pyrolysis 

b) electrolysis 

c) calcination 

d) hydrometallurgy 

 

10  During ………………………… process the reduction of Cu2S gives formation of 

metallic copper and SO2 gas. 

a) Basification 

b) Bronsted reaction 

c) Bessemerization 

d) Bayer  

 

11  …………………………. Process is used to remove gangue from the low grade sulphide 

ores 

a) electromagnetic separation 

b) hydraulic washing 

c) froth floatation  

d) calcination 

12  The constituents of  liquid air’s are subsequently separated by …………………… 

process. 

a) Claude’s 

b) Claisen 

c) Caruthers 

d) cationic  

13  During ………………….. process volatile impurities such as CO2, H2O , organic matter 

etc. are expelled and the remaining mass becomes porous. 

a) pyrolysis 

b) electrolysis 

c) calcination 

d) hydrometallurgy 

14  In noble gases with  ………………………. In atomic size, the enthalpy of 

vaporaization increases. 

a) Increase 

b) Decrease 

c) Random 

d) variable 

15  Metal oxide such as Cr2O3 and MnO2 are not easily reduced with carbon so more 

electropositive aluminium is used as reducing agent to obtain these metals the process is 

known as ………………….. 

a) alumino thermite process 

b) alumino textile process 

c) avagadro thermite process 

d) avalanche process 

16  What is the oxidation state of Xe in XeO3F2? 

a) +4 

b) +6 

c) +8 



d) +10 

17  In ………………………..  Fe and Ni are converted into their volatile carbonyls by the 

action of carbon monoxide followed by decomposition giving pure metals. 

a) Mond’s process 

b) Van Arkel method 

c) Electro refining 

d) liquation 

18  Hypertension is caused due to excess of ……………………. 

a) sodium 

b) Potassium 

c) Copper 

d) iron 

19  A graphical representation of a plot of standard Free Energy of formation of metal 

oxides, metal sulphides verses temperature is known as …….. 

a) Ellingham diagram 

b) Ellions diagram 

c) Ernst diagram 

d) Edward diagram 

20  …………………………….. helps in storage and transfer of either metal ions or donor 

molecules and serve as agents for transmission of energy in the animal and [lant 

metabolism. 

a) Metal clathartes 

b) Metal oxide 

c) Metal chelates 

d) Metal halides 

21  Copper matte is converted into blister copper by ……………………..process. 

a) Self oxidation  

b) self-reduction 

c) redox 

d) hydrolysis 

22  Azurin is ………………. Copper protein. 

a) Red 

b) Blue 

c) Green 

d) White 

23  During electro refining when noble metal impurities like silver and gold , which are not 

affected by electrolytic solution of copper sulphate and sulphuric acid settle down is 

known as………………. 

a) Cathode mud 

b) Anode mud 

c) Oxide 

d) Sulphides 

24  …………………………… catalyses the dismutation  of superoxide into hydrogen 

peroxoide and oxygen. 

a) Superoxide dismutase 

b) Superoxide dismutase 

c) Sulphur dioxide 

d) Sulphur trioxide 

25  In charcoal adsorption method of inter gas mixture the  two elements are not adsorbed at 

173 k are…………….  



a) He & Ne 

b) Ne & ar 

c) Ar & Kr 

d) Kr  & Xe 

26  Deficiency of …………  leads to goiter 

a) Chlorine 

b) Bromine 

c) Iodine 

d) fluorine 

27  The noble gas is used for the treatment of cancer is ________. 

a) krypton 

b) Xenon 

c) Radon 

d) argon 

28  The function of hemocyanin is to transport ……………………… 

a) Hydrogen 

b) Helium 

c) Oxygen 

d) nitrogen 

29  In fractional distillation method of inter gas mixture at ……….. temperature Xe fraction 

is collected. 

a) 87 K 

b) 122 K 

c) 144 K 

d) 164 K 

30  …………………… binds oxygen molecules to its Fe atoms and transports them from 

the lungs to muscles.  

a) Myoglobin 

b) Heameoglobin 

c) Cytochrome 

d) azurin 

31  Which amongst the following element have the highest ionization energy? 

a) B 

b) As 

c) I 

d) Ar 

32  The confirmation changes in the enzyme ATPase takes place by………………………. 

a) Oxidation 

b) Phosphorylation 

c) Reduction  

d) sulphonation 

33  The compounds in which one component is trapped in the crystal lattice of the other 

during the formation of the lattice is called as …………………. 

a) Ligand  

b) Chelate 

c) Clathrate 

d) Calixarene 

34  ………………… are the elements that are required to be present in the diet in the 

amount of more than 1 mg and they constitute 60-80 % of all inorganic minerals in the 

body. 



a) Nano elements 

b) Macro elements 

c) Micro elements 

d) Femto elements 

35  The element from inert gas whose viscosity becomes zero, thermal conductivity 

increases by 10
6
 and it becomes a super conductor is …….. 

a) krypton 

b) Helium 

c) Radon 

d) argon 

 

36  ……………….. number of Na
+
 ions are expelled out by sodium ion pump. 

a) 2 

b) 3 

c) 4 

d) 5 

37  ……………………….. is prepared by reaction of anhydrous sulphuric acid on barium 

perxenate. 

a) XeF4 

b) XeO4 

c) XeOF4 

d) XeO2F2 

 

38  The elements have a specific role indispensable for maintaining normal living state of 

tissue or body are known as………… 

a) Elements 

b) Non-essential elements 

c) Essential elements 

d) ores 

 

39  XeF6 which shows distorted pentagonal bipyramidal structure have ……… number of 

lone pairs 

a) 0 

b) 1 

c) 2 

d) 3 

 

40  Ascorbic oxidase is a plant enzyme containing …………………….. 

a) Zinc 

b) Potassium 

c) Copper 

d) iron 

41  XeF2 have steric number 5 and shows linear geometry instead of trigonal bipyramidal 

geometry, it contains ………… number of bond pairs. 

a) 0 

b) 1 

c) 2 

d) 3 

 

42  Abnormal copper metabolism due to its deficiency gives rise to _______disease. 



a)  Anaemia 

b)  Wilson’s  

c)  Hypertension  

d)  Paralysis of muscles  

 

43  XeF4 has ……………………….. structure with steric number 6.  

a) Tetrahedral  

b) Octahedral 

c) Square planar  

d) tetragonal 

 

44  The noble gas used in gas filled electrical bulb…………….. 

a) krypton 

b) Helium 

c) Radon 

d) argon 

45  On the basis of VSEPR theory steric number of XeOF4 molecule is 6 and shows  

…………………… structure/ 

 

         a)  pyramidal 

b)  distorted trigonal pyramidal 

c)  square planar 

d)  square pyramidal 

 

46  The noble gas whose wavelengths are effective in formation of chlorophyll and it is 

used in green house is ………….. 

a) krypton 

b) Neon 

c) Radon 

d) argon 

47  On the basis of VSEPR theory Geometry involved in XeO2F2 molecule is____________. 

a) pyramidal 

b) distorted trigonal pyramidal  

c) square planar  

d) linear  

48  Disease caused due to excess iron in the body is called _________. 

a) Anemia 

b) Hypernatremia 

c) Hemosiderosis 

d) Polycythemia 

49  The noble gas which is used in welding……….. 

a) krypton 

b) xenon 

c) radon 

d) argon 

50  convulsion is caused due to deficiency of ………………… element. 

a) Sodium  

b) Potassium 

c) Magnesium 

d) silicon 



 


