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Q.1  Arrange the following monoxides of transition metals on the basis of decreasing basic character TiO, VO, CrO, FeO.[1]

Q.2  Which metal in the first series of transition metals exhibits +1 oxidation state most frequently and  Why?[1]


Q.3  Explain briefly how +2 oxidation state becomes more and more stable in the first half of the first row transition elements   

        with increasing atomic number.[1]

Q.4 (a) Why do transition metals show high melting points?

       (b) Out of Fe and Cu, which one would exhibit higher melting point? [2]


Q.5 (a) What is meant by disproportionation of oxidation state. Give one example.

       (b) Explain why Europium (II) is more stable than Ce(II)?  [2]


Q.6  (i)
In the transition series , with an increase in atomic number atomic radius does not changes very much. Why is it so?

        (ii)How would you account for the increasing oxidizing power in the series  VO2+ < Cr2O7 2- < MnO4 –    .[2]


Q.7  Write complete chemical equations for  (a) oxidation of Fe2+ by Cr2O7 2– in acidic medium

                                                                            (b) oxidation of Mn2+ by MnO4– in neutral medium.[2]

Q.8  How do you account for the following :

         (i) First ionization energies 5d elements are higher than those of 3d and 4d transition elements  in respective groups? 

         (ii)E0 for Mn3+/Mn2+ couple is more positive than that for Fe3+/ Fe2+ .

         (iii)Ce3+ can be easily oxidized to Ce4+. [At. No. of Ce = 58].[3]


Q.9  For M2+/M  and  M3+/M2+ system the E0 values for some metals are as follows:



Cr2+/Cr
   = -0.9v    
Mn2+/Mn  = -1.2v        Fe2+/Fe  =
-0.4v                 

               Cr3+/Cr2+ = -0.4v               Mn3+/Mn2+=+1.5V      Fe3+/Fe2+=
+0.8V

       Use this data to comment upon:

       (a)The stability of Fe3+ in acid solution as compared to that of Cr3+ or Mn3+  and 

       (b)The case with which ion can be oxidized as compared to  similar process for either chromium or manganese metal.[2]


Q.10  Complete following reactions:- [3]

         (i) MnO4- + H+ + Fe2+ → ------             (ii) MnO4-  + C2O42- + H+ → ----------              (iii) MnO4- + H2O + I- → ---------


Q.11  A compound of chromium, in which chromium exists in +6 oxidation state.Its chief ore (A) on  roasting with molten   

         alkali gives compound (B).This compound on acidification gave compound C.  Compound C on treatment with KCl gave   

         compound D. Identify the compounds A,B,C and D.   Explain with proper chemical reactions.[3]


Q.12 Answer the following questions:

        (i)Which element in the first series of the transition elements does not exhibit variable oxidation states and why?

        (ii)Why do actinoids, in general, exhibit a greater range of oxidation states than the  lanthanoids?

        (iii)Explain Why Cu+ ion is not stable in aqueous solutions. [3]


Q.13 Complete the following reaction.[3]

         (a)
Cr2O7 2 - + 14H+  + 6e - ( ……+ 7H2O   (b)CrO4 2 - + …. ↔…  .↔… H2O.   (c) MnO4 - + 2H2O + 3e -   ( ….+ 4OH - . 

Q.14  Give reasons for each of the following 

           (i)Size of trivalent lanthanoid cations decreases with increases in the atomic number.

           (ii)Transition metal fluorides are ionic in nature, whereas bromides and chlorides are usually covalent in nature.

           (iii) The E0(M2+/M) value for copper  is positive (+0.34v). [3]

Q.15 (i)Name a member of the lanthanoid series which is well known to exhibit +4 oxidation state.

         (ii)Of the ions Ag+, Co2+, Ti4+ , which one will be coloured in aqueous solutions?[At. No. of Ag = 47, Co = 27, Ti = 22]


Q.16  Explain giving reasons :

         (a) Transition metals are less reactive than the alkali metals and alkaline earth metals.

         (b) Though transition metals have very high negative values of electrode potential still they are not good reducing agent.

         (c) Element in the middle of transition series have higher melting points.

         (d) What is effect of increasing of –pH on K2Cr2O7.

         (e)The 4d and 5d series of transition metals have more frequent metal-metal bonding in their compound than do the 3d   

             metals. 

Q.17 Give reasons for the following:- 

       (i) Transition metals have high enthalpy of hydration. 

       (ii) Zn, Cd and Hg are not regarded as transition metal. 

      (iii) d block elements exhibit a large number of oxidation state than f block elements. 

      (iv)The second and third members in each group of transition element have similar atomic radii. 

      (v) K2 [PtCl6] is well known compound whereas the corresponding Ni compound is not known. [5]


Q.18 Explain by giving suitable reason :

       (a) Co(II) is stable in aqueous solution but in the presence of complexing agent it is readily oxidised.

       (b) Eu2+, Yb2+ are good reductants whereas Tb+4 is an oxidant.

       (c) Am and Cm have exceptional configuration in actinoids.

       (d) Out of Cr2+ or Fe2+, which one is the stronger reducing agent?

       (e) The highest oxidation state is exhibited by oxoanions of a metal. [5]
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