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1. [Ni(CN)4]
2-

 and [NiCl4]
2-

 complex ions are        

              a) both diamagnetic  b) diamagnetic and paramagnetic respectively  

c) both paramagnetic   d) antiferromagnetic and diamagnetic respectively 

2. Which one of the following is expected to be a paramagnetic complex?     

a)  [Ni(H2O)6]
2+

  b) [Ni(CO)4]       c) [Co(NH3)6]
2+

 d) [Zn(NH3)4]
2+

 

3. The complex with spin – only magnetic moment of ~4.90BM is    

  

 a) [Fe(H2O)6]
2+

  b) [Fe(CN)6]
3-

 c) [Fe(CN)6]
4-

 d) [Fe(H2O)6]
3+

 

4. A constant of motion of Hydrogen atom in the presence of spin – orbit coupling is   

a)  l  b) s  c) l+s  d) l-s 

5. The complex that shows orbital contribution to the magnetic moment, is   

  

a)  [Cu(H2O)6]
2+

  b) [Ni(H2O)6]
2+

  c) [Co(H2O)6]
2+

  d) [Cr(H2O)6]
2+

 

6. Lanthanide and actinides resemble in         

 a) electronic configuration   b) oxidation state    c) Ionization energy   d) formation of complexes 

7. Which is the element forms stable +4 oxidation state?      

 a) La  b) Ce  c) Eu  d) Sm 

8. The magnetic moment (µ) in BM of Pr
3+

 with outer electronic configuration is dependent on  

 a) µ =2√S (S+1)  b) µ =g√J (J+1)  c) µ =2√L (L+1) d) µ =0 

9. The lanthanide contraction is due to        

 a) filling of 5d before 4f  b) filling of 4d before 4f  

 c) filling of 4f before 5d d) filling of 4f before 4d 

10. Ce
3+

 and Tb
3+

 are colourless but show strong absorption in UV region. This is due to    

a) d-f transition b) f -d transition c) allowed f-f transition      d) d-d transition 

11. Which of the following compounds show a charge transfer band?    

  

(a) Lanthanum nitrate   (b) Ceric ammonium nitrate   

(c) Manganese (II)acetate  (d) Copper (II) sulphate Pentahydrate 

12. Calculate the magnetic moment of a divalent ion in aqueous solution. If its atomic number is 25.    

                      a)7.8BM      b)5.92BM    c)2.83BM     d) 1.25BM 

13. Lanthanides can easily be extracted as a complex through ion exchange process with   

a) citrate  b) oxalate  c) phosphate d) Cs 

14. Olefin hydrogenation using wilkinson’s catalyst initiates with      

(a) olefin addition to Rh(PPh3)2Cl  (b) olefin addition to Rh(PPh3)3Cl 

(c) a phosphine addition to Rh(PPh3)2Cl (d) a phosphine dissociation from Rh(PPh3)3Cl 

15. The compound that undergoes oxidative addition reaction in presence of H2 is    

                    (a) [Mn(CO)5
]–   

(b) [(
η5– C5H5)Mo(CO)

]–
 

               (c) [IrCl(CO)(PPh3)2]  (d) [(η5– C5H5)2 ReH] 

16. The reaction of ethylene with water in the 'Wacker process' produces what product?   



                (a) Acetaldehyde    (b) Acetic Acid     (c) Ethane  (d) Ethanol 

17. Wilkinson's catalyst is commonly employed in what reaction?      

                (a) Carbonylation of alkyl halides  (b) Cross metathesis   

                (c) Hydrocyanation    (d) Hydrogenation of alekenes 

18. The Monsanto process (acetic acid synthesis) utilizes what transition metal in its organometallic catalyst?  

                    (a) Pd   (b) Pt  (c) Rh  (d) W       

19.   Polypropylene formed in absence of Ziegler-Natta catalyst is   

                (a) atactic (b) Isotactic (c) Syndiotatic (d) None of these 

20. Wilkinson’s catalyst in         

  

(a) (Ph3P)3RhCl (b) (Ph3P)RhCl (c) Ph3P3RhCl (d) (Ph3P)2RhCl2 

21. Wacker’s process uses the catalyst         

                  (a)Wilkinson's catalyst (b) Zeise’s salt    (c) Ziegler-Natta’s catalyst (d) Potash salt 

22. The number of metal-metal bonds present in Ir4(CO)12 are      

           (a) 4  (b) 6  (c) 10   (d) 12 

23. The oxidative addition and reductive elimination steps are favoured by     

           (a) Electron rich metal centres (b) Electron deficient metal centers 

           (c) Electron deficient and electron rich metal centers respectively. 

           (d) Electron rich and electron deficient metal centers respectively 

24.  What is the function of Cu(II) salt in Wacker’s process?     

  

                               (a) Catalyst    (b) Co-catalyst   (c) Reducing agent    (d) Oxidising agent    

      25. In hydrofomylation reaction using [Rh (PPh3)3(CO)(H)] as the catalyst, addition of excess   

            PPh3 would            

                             ( a) increase the rate of reaction     (b) decrease the rate of reaction  

                       (c) not influence of the rate of reaction  (d) stop the reaction. 

      26. Wilkinson’s catalyst is a complex of which metal        

        a) Rhodium  b) Iorn  c) Molybdenum   d) Platinum 

      27. The compound   triethyl aluminium Al( C2 H5)3  is called as      

     a) Ziegler  – Netta catalyst    b) Wilkinson’s catalyst  

          c) Vasakas compou                             d) Monsanto catelyst 

28. Zieglar – Natta catalyst is an example of ________.       

a) Homogeneous catalyst    b) Heterogeneous catalyst    

c) Lewis acid catalyst          d) Both a & b 

29. Zeise’s salt is an example of _________.       

  

a) Alkene complex  b) alkyne complex  c) allyl complex  d) dienyl complex 

30. Which one of the following symmetry was obtained in [Ru(bipy)3]
2+

 complex?    

a) D3 (b) C2 (c) C3V    (d) D2h  

31.  In photochemical reaction [Ru (bipy)3]
2+ 

 act as _______     

  

            a) Sensitizer  b) Reducing agent  c) Solute d) Catalyst 

      32. Photolysis of water involves          

a) Manganese  (b)Iron  (c) Zinc  (d) Magnesium 



      33. Manganese is converted from which state during photolysis of water    

  (a) Mn
2+

 to Mn
4+

 (b) Mn
4+

 to Mn
2+

 (c) Mn
2+

 to Mn
+
  (d) Mn

+
 to Mn

2+
 

34. CO insertion takes place in          

              a) M-H bond  b) M-R bond  c) M-M bond  d) M-X bond 

35. What is the change of oxidation state in central metal through reductive elimination reaction?  

  (a) Increase in oxidation state by two units (b) Decrease in oxidation state by two units 

                    (c) Zero oxidation state                (d) No change in oxidation state    

36. What kind of metal centers favor reductive elimination?       

              (a) Electron deficient high valent metal centers (b) Electron rich metal center 

              (c) Zero valent metal centers    (d) All of these 

37. Which type of metal complexes instead the reductive elimination reactions?    

 (a) Mononuclear (b) Binuclear (c) Trinuclear (d) Tetra nuclear 

 

       38. In reductive elimination reaction, what about the coordination number of the metal?   

 (a) Increase by two units (b) decrease by two units (c) no change  (d) zero 

39.  Which of the following element from second transition series is considered essential for biological  

        Systems?            

 (a) Cadmium (b) Tungsten (c)Molybdenum (d) Zinc 

40. The correct set of the biologically essential element is       

 (a) Fe, Mo, Cu, Zn (b) Fe, Cu, Co, Ru (c) Cu, Mn, Zn, Ag (d) Fe, Ru, Zn, Mg 

41.  In biological system, the metal ions involved in electron transport are     

 (a) Na
+
 and K

+
  (b) Zn

2+
 and Mg

2+
 (c) Ca

2+
 and Mg

2+
  (d) Cu

2+
 and Fe

2+ 

42.  Pick out the odd man out for non essential elements of the following     

 (a) B and Ti (b) Na and K (c) S and Cl (d) Mg and P 

43.  ATPase is phosphorylated at an aspartate side in presence of      

 (a) Na
+
 and Mg

2+
 ions   (b) K

+
  and Mg

2+
 ions   

(c) Na
+
 and K

+
  ions               (d) Na

+
 and Mn

2+
 ions 

44.  Pations suffering from wilson’s disease have        

 (a) low level of Cu-Zn superoxide dismutase 

 (b) high level of Cu-Zn superoxide dismutase 

 (c) low level of Cu storage protein ceruloplasmin 

 (d) high level of Copper - storage protein ceruloplasmin 

45. Superoxide dismutases contains          

 (a) Cu, Mo, Mg  (b) Cu, Fe, Mn         (c) Cu, Zn, Ni (d) None of these 

46.  Ferritin and transferritin are          

 (a) Hydrolyses     (b) Electron carriers    (c) Metal storage and structural proteins   (d) Metal sensors 

47. The calcium is transported by          

a) Calmodulin  b)Calsequestrin  c) tropomysin  d) troponin 

48. The function of blue proteins is          

   a) electron transport    b)oxygen transport       c) Cu(II) transport    d) oxidase activity 

49.   Excess deposition of Cu in liver causes         

    a) Wilson’s disease    b) itai-itai disease    c) Menkes-kinky hair syndrome    d) minimita disease 

50. The major cation of extracellular fluids of animals is ________.     

a) Na
+
        b)  Ca

2+
              c)  Mg

2+
            d)  K

+
 



51. The cation required for carbohydrate metabolism       

a) Mg
2+

        b)  Ca
2+

              c)  Fe
2+

            d)  Na
+
 

52.  Deoxy hemoglobin is           

 (a) Five coordinated complex  (b) Fe
2+

 coordinated with four N atom 

 (c) High spin complex    (d) All the above 

53. Myoglobin is            

 (a) Tetramer (b) Trimer (c) Dimer (d) Monomer 

54. The metal present at the active site of protein carboxypeptidase A is     

 (a) Zn  (b) Mo  (c) Mg  (d) Co 

55. Vitamin B12  is  an example of           

 (a) Hydrolyses  (b) Oxidoreductases (c) Isomerases  (d) None of these 

56. Carboxypeptidase contains          

 (a) Zn (II) and hydrolysis CO2   (b) Mg (II) and hydrolysis CO2 

 (c) Zn (II) and hydrolysis peptide bond (d) Mg (II) and hydrolysis peptide bond 

57. In the transformation of oxyhemoglobin to deoxyhemoglobin      

 (a) Fe
2+ 

in the low spin state changes to Fe
2+ 

in the high spin state 

 (b) Fe
2+ 

in the low spin state changes to Fe
2+ 

in the low spin state  

 (c) Fe
2+ 

in the high spin state changes to Fe
2+ 

in the low spin state 

 (d) Fe
2+ 

in the high spin state changes to Fe
2+ 

in the high spin state  

58.  A wellknown naturally occurring organometallic compound is      

 (a) Vitamin B12 coenzyme (b) Chlorophyll (c) Cytochrome P-450  (d) Myoglobin 

59. Rubredoxin was first  isolated from         

 (a) Clostridium pasteurianum  (b) Peptococcus aerogenes  

 (c) Chromatium vinosum  (d) anaerobic bacteria 

60. Cytochromes acts as           

 (a) two electron transfer agents  (b) one electron transfer agents 

 (c) multi electron transfer agents  (d) none of the above 

61. nitrogenase enzyme contains          

 (a) Fe-S protein  (b) Mo-Fe-S protein (c) Both (a) and (b) (d) None of these 

62. O2 binding protein is           

 (a) haemoglobin  (b) myoglobin  (c) hemerythrin  (d) All of these 

63. Haemoglobin contains           

 (a) tetramer of Mb having 4 heme groups (b) dimer of Mb having 2 heme groups 

 (c) trimer of Mb having 3 heme groups  (d) monomer having one heme group 

64. Haemoglobin and Myoglobin binds         

 (a) only O2 (b) CN
-
, NO, CO (c) RNC, N3

-
, SCN

-
 (d) All of these 

65.Phosphatases contains           

 (a) Zn (b) Mg (c) Cu (d) All of these 

66. The pyrrole rings in Porphyrins are joined via        

       a) Methane bridges b) methene bridges  c) methine bridge  d) cyclic rings 

67. The coordinated metal atom in Vitamin B12 is        

a) Mg   b) Fe    c) Ca    d) Co  

68. The coordinated metal atom in Chlorophyll is        

(a) Mg   (b) Fe    (c) Ca    (d) Co  



69.The active center of the cytochrome is         

   a) Porphyrin  b)Vitamin c)Hemegroup     d)Metallocene 

70. Carbonic anhydrase is a _________.         

a) Zinc enzyme       b) Iron enzyme      c) Magnesium enzyme      d) Sodium enzyme 

 



K2 Level 

1. Compare the Dia and Paramagnetism.         

2. Predict the number of unpaired electrons, the magnetic moments at 25◦ C for each of the following        

     (a) [Fe(CN)6] 
4‐ , (b) [Ru(NH3)6] 

3+
, (c) [Cr(NH3)6] 

2+
, (d) [EuCl6] 

4‐
     

 3. Write spin only formula for the calculation of magnetic moment.    

 4. Predict the no. of unpaired electrons, the spin‐only magnetic moments at 25 C for each of the following.      

            (a) [Fe(CN)6] 
4‐ , (b) [Ru(NH3)6] 

3+
, (c) [Cr(NH3)6] 

2+
, (d) [EuCl6] 

4‐
     

 5. Define the term magnetic susceptibility.        

 6. Calculate the g values for Ce
3+

 (4f
1
) and Pr

3+
 (4f

2
).      

 7. Electronic configuration of actinoids are irregular why?      

 8. Why are magnetic moments of trivalent lanthanide  ions not affected by ligand in comparison to  those 

    of 3d - transition metals?      

       9. Recall use of lanthanide compounds as shift reagents.     

 10. Complexes of which transition metal are useful in the polymerisation of alkynes?   

 11. What is Ziegler-Natta catalyst?         

12. Name the compound used in Wacker process of oxidation of ethyne to ethanol.    

13. Discuss about the Oxidative addition reactions.       

14. What is Reductive elimination reactions?        

15. What is metathesis reaction?         

16. Complete the following reactions.         

(i) Ir
I
Cl(CO)(PPh3)2 + H2 →  (ii) 2RhCl3 + 4CO → (iii) [PtCl4]

2-
 + Cl2 →  

17.  What is insertion reactions?          

18.  Define Inorganic Photochemistry.         

19. Calculate the oxidatation state of  [Ru(bipy)3]
2+

 complex.   

20.  Complete the reaction.  

 

 



21. Complete the reaction.          

 

22. What are the chemical constituents present in human body?      

23. Which are the micro elements needed by the human body?      

24.  Define metalloenzymes.          

25.  Write a note on Excretion.          

26. Discuss the toxicity of chromium.         

27.  What is heme group? Draw a structure.        

28.  Differentiate between T and R structures of Hemoglobin.      

29. Discuss about Picket-fence porphyrin.        

30. What is cytochromes?          

31.  Discuss about ferridoxins.          

32.  Define metalloenzymes.          

33.  What is nitrogen Fixation?          

34. What is carbonic anhydrase?         

 

 



K3 Level 

   

1.   Discuss about the dia magnetisum in coordination compounds. 

2. Compare the magnetic properties of Ferro and Antiferro magnetism in coordination compounds.  

3.  Lower the symmetry of  a complex, lower is its magnetic moment, to the spin only value, Explain.   

4.  How you will find out magnetic moments from magnetic susceptibilities?     

5.  Describe the quenching of orbital angular momentum. 

6.  The complex [Ni(Cl)4]
2-

 is paramagnetic while [Ni(CN)4]
2-

 is diamagnetic, explain on the basis of CFT. 

7.  Explain why the magnetic moment of trivalent gadolinium (Z=64) complexes can be obtained by spin only 

      formula but not for trivalent terbium complexes.                

8.  Explain the magnetic properties of lanthanides. 

9.  Describe about the comparison between lanthanides and actinides. 

10. Explain the magnetic properties of actinides. 

11. Explain why Ce
3+

 and Tb
3+

 are colourless but show strong absorption in UV region. 

12. Absorption bands of lanthanide ions are very weak but sharp. Explain why?  

13.  Describe the olefin hydrogenation in organometallic compounds. 

14.  Construct a catalytic cycle for  the production of acetaldehyde from ethylene by using Wacker process. 

15.  Discuss the role of homogenous catalysis in Monsanto acetic acid synthsis. 

16.  Examine an idea of water gas shift reaction. 

17. Discuss the role of Wilkinson’s catalyst in hydrogenation of alkenes. 

18.  Explain the alkene hydrosilation reaction with suitable examples. 

19. Describe the olefin dimerization  reaction. 

20.  What is meant by a hydroformylation reaction? Explain with suitable example. 

21.  Illustrate the template synthesis with suitable examples. 

22. Briefly explain Zeise’s salt. 

   23. Describe the Photolysis of water with their mechanisum. 

   24.  Explain the magnetic behavior of [Ru(bipy)3]
2+

 complex. 

  25.  Illustrate the CO Insertion reactions with examples. 

  26.  Apply the Insertion reactions in alkenes, explain with examples. 

  27. Discuss the SO2 Insertion reactions. 

  28. Explain the one electron oxidative addition with mechanisum. 

  29. Describe the 5-coordinate 18-electron reactants with two examples. 

  30. Analyze the oxidative addition  reactaions in 4-coordinate 16-electron reactants. 

 31. Evaluate the essential and non-essential elements are needed by a human body. 



 32. What are the effect of deficiency and excess of Calcium and Copper? 

 33.  Describe the biochemistry of Calcium. 

 34. Illustrate the biochemistry of Copper. 

 35. Analyze the biological function of  Manganese and Cobalt. 

 36. Discuss the toxicity of  Nickel and Selenium. 

 37. Explain the biological function of Chromium and Molybdenum. 

 38. Discuss the toxicity of  lead and Cadmium. 

39.  Explain the oxygen binding curves for Hemoglobin and myoglobin. 

40.  Discuss the function and active sites of two non - heme proteins.  

 41. Describe the structural features and biological functions of Cytochromes. 

 42. Compare the difference between Hemoglobin and Myoglobin. 

 43.  Analyze the biological function of nitrogen fixation. 

 44. Justify the following statement, Cytochrome c is a redox protein but myoglobin is an oxygen storage protein. 

  45. Describe the main role of active site Zn
2+

 ion in Carboxypeptidase A 

  46.  Explain the metallo drugs for cancer theraphy. 

 



K4 Level 

 

1.  Define High spin – Low spin cross overs.What are the requirements for a coordination  

       compound to be responsible to such cross overs? Give an example of a d
5
 ststem know to  

       exhibit this behavior.  

2. Illustrate the temperature dependant pramagnetisum with a sutabile example. 

3. Compare the differences between d and f block elements. 

4. Explain the complex formation and color absorption spectra of  lanthanides and actinides.    

5. Elaborate the Ziegler-Natta Polymerization. What is the role of Al(C2H5)3 in the catalytic system? 

  6. Illustrate the synthesis of acetic acid from ethylene. 

  7. Explain the Vaska complexes with two more applications. 

  8.  How organometallic compounds are useful in isomerization, explain with example? 

  9. Explain the types of reactions in organometallic compounds.  

  10. Formulate how the [Ru(bipy)3]
2+

 complexes helpful for solar energy. 

11. Explain the photochemical reactions of metal carbonyls. 

12. Illustrate the Photochemistry  of metal β-diketonates. 

13. Elaborate 4- coordinate 18-electron reactants with suitable examples. 

14. Compare the difference between concerted Vs free radical mechanisum. 

15. Elaborate the biochemistry of Sodium, Potassium and Chloride. 

16. Constract and explain the ATP cycle. 

17. Discuss the main role of Sodium and Potassium pump with schematic diagram. 

18. Discuss the toxicity of the follwing essential elements, 

 (i) Manganese  (ii) Cobalt (iii) Molybdenum 

19. Evaluate the structural features of the active sites of metal centres of Vitamin B12 and its biological  

       Importance. 

20. Discuss the structural features and functions of following metalloenzymes. 

 (i) Carbonic Anhydrase (ii) Carboxypeptidases 

21. Elaborate the structure, functions and mechanism of dioxygen binding of Hemoglobin and 

 Myoglobin. 

22. What are irons – Sulphur proteins? Draw the active site structure of Rubredoxin and Ferredoxin. 

23. Construct the catalytical cycle for metalloenzyme cytochrome P-450. 

 


