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THE D AND F BLOCK ELEMENTS

Solved Examples

1. On what ground can you say that scandium  is a transition

element but zinc  is not?

Watch Video Solution

(Z = 21)

(Z = 30)

2. Why do the transition elements exhibit higher enthalpies of

atomisation?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_sPCLFp8F0Y1m
https://dl.doubtnut.com/l/_jrg0xNcXMQc4


3. Which transition element does not exhibit variable oxidation state?

Watch Video Solution

4. Why is  reducing and  oxidising when both have 

con�guration ?

Watch Video Solution

Cr
2 +

Mn
3 +

d
4

5. How would you account for the increasing oxidising power in the series

?

Watch Video Solution

VO
⊕
2

< Cr2O
2 −
7

< MnO
ɵ

4

6. For the �rst row transition metals the  value are: 

  

E
ɵ

V
− 1.18

Cr
− 0.91

Mn
− 1.18

Fe
− 0.44

Co
− 0.28

Ni
− 0.25

Cu
+ 0.34

https://dl.doubtnut.com/l/_jrg0xNcXMQc4
https://dl.doubtnut.com/l/_45NBBCpY3k0T
https://dl.doubtnut.com/l/_cAYNIJdVD21Q
https://dl.doubtnut.com/l/_6kwCkjHs1H84
https://dl.doubtnut.com/l/_r1zJCIBx45SZ


Explain the irregularity in the above values.

Watch Video Solution

7. Why is the value for  couple much more positive than that for 

 or ? Explain

Watch Video Solution

Mn3 +

Mn2 +

Cr3 +

Cr2 +

Fe3 +

Fe2 +

8. Calculate the magnetic moment of a divalent ion in aqueous solution if

its atomic number is 25.

Watch Video Solution

9. What is meant by disproportionation of an oxidation state ? Give an

example

Watch Video Solution

https://dl.doubtnut.com/l/_r1zJCIBx45SZ
https://dl.doubtnut.com/l/_zDjAltmvd8Hj
https://dl.doubtnut.com/l/_Y3Uh280hX1ao
https://dl.doubtnut.com/l/_Ti9fut1UpQ18


10. Name a member of the lanthanoid series which is well known to

exhibit  oxidation state.

Watch Video Solution

+4

11. Silver atom has completely �lled  orbitals  in its ground state.

How can you say it is a transition element?

Watch Video Solution

d (4d10)

12. In the series  to  the enthalpy of atomisation

of zinc is the lowest, i.e., 126 kJ . Why?

Watch Video Solution

Sc(Z = 21) Zn(Z = 30)

mol
− 1

13. Which of the 3d series of the transition metals exhibits the largest

number of oxidation states and why?

https://dl.doubtnut.com/l/_Cv6Qm5Oz5rfB
https://dl.doubtnut.com/l/_PyrNnHrw6Usq
https://dl.doubtnut.com/l/_uaCPWkhP4lxC
https://dl.doubtnut.com/l/_hhghdxWd9l16


Watch Video Solution

14. The  value for copper is positive . What is

possibly the reason for this?

Watch Video Solution

E
0(M 2 + /M) ( + 0.34V )

15. How would you account for the irregular of ionisation enthalpies (�rst)

in the �rst series of the transition elements?

Watch Video Solution

16. Why is the highest oxidation state of a metal exhibited in its oxide or

�uoride only?

Watch Video Solution

https://dl.doubtnut.com/l/_hhghdxWd9l16
https://dl.doubtnut.com/l/_pyvkTp9G3ghw
https://dl.doubtnut.com/l/_BXdpkpE1pI8G
https://dl.doubtnut.com/l/_GHZqeUwgjzzX


17. Which is a stronger reducing agent  or  and why?

Watch Video Solution

Cr
2 +

Fe
2 +

18. Calculate the spin only magentic moment of  ion .

Watch Video Solution

M
2 + (Z = 27)

19. Explain why  ion is not stable in aqueous solutions ?

Watch Video Solution

Cu
+

20. Actinoid contraction is greater from element to element than

lanthanoid contraction Why?

Watch Video Solution

https://dl.doubtnut.com/l/_zrEO2djQWPWf
https://dl.doubtnut.com/l/_awTzuzgqL4JW
https://dl.doubtnut.com/l/_pJJ26EIorqCi
https://dl.doubtnut.com/l/_edz7OKJvb3dj


Exercise

1. Write down the electronic con�guration of: 

(i).   

(ii).   

(iii).   

(iv).   

(v).   

(iv).   

(vii).   

(viii). 

Watch Video Solution

Cr
3 +

Pm
3 +

Cu
⊕

Ce
4 +

Co
2 +

Lu
2 +

Mn
2 +

Th
4 +

2. Why are  compounds more stable than  toward oxidation

to their  state?

Watch Video Solution

Mn
2 +

Fe
2 +

+3

https://dl.doubtnut.com/l/_lGVLtouP0FEU
https://dl.doubtnut.com/l/_Dblqp896ITRt
https://dl.doubtnut.com/l/_BvVQ9azBIUAS


3. Explain brie�y how  state become more and more stable in the �rst

half of the �rst row transition elements with increasing atomic number?

Watch Video Solution

+2

4. To what extent do the electronic con�gurations, decide the stability of

oxidation states in the �rst series of the transition elements? Illustrate

your answer with examples.

Watch Video Solution

5. What may be the stable oxidation state of the transition element with

the following d electron con�gurations in the ground state of their

atoms : and ?

Watch Video Solution

3d3, 3d5, 3d8 3d4

https://dl.doubtnut.com/l/_BvVQ9azBIUAS
https://dl.doubtnut.com/l/_bFujxHxHcbu6
https://dl.doubtnut.com/l/_doHiGXSumn9l


6. Name the oxometal anions of the �rst series of the transition metals in

which the metal exhibits the oxidation state equal to its group number.

Watch Video Solution

7. What is lanthanoid contraction? What are the consequences of

lanthanold contraction?

Watch Video Solution

8. What are the characteristics of the transition elements and why are

they called transition elements? Which of the d-block elements may not

be regarded as the transition elements?

Watch Video Solution

https://dl.doubtnut.com/l/_Ydq6g6pQRNzO
https://dl.doubtnut.com/l/_ymXr9xScmke9
https://dl.doubtnut.com/l/_VHuQIaDsqQwA


9. In what way is the electronic con�guration of the transition elements

di�erent from that of the non-transition elements?

Watch Video Solution

10. What are the di�erent oxidation states exhibited by the lanthanoids?

Watch Video Solution

11. Explain gives reason.

(a) Transition metal and many of their compounds show paramagnetic

behavior.

(b) The enthalpies of atomisation of the transition metal are high . 

(c) The transition metals generally form coloured compounds. 

(iv) Transition metals and their many compounds act as good catalyst

Watch Video Solution

https://dl.doubtnut.com/l/_9G9MuoFyoJ2r
https://dl.doubtnut.com/l/_CVpWkDsiKnJa
https://dl.doubtnut.com/l/_MhSPWcjiqyLr
https://dl.doubtnut.com/l/_BngdCBPg8j87


12. What are interstitial compounds? Why are such compounds well

known for the transition metals?

Watch Video Solution

13. How is the variability in oxidation states of transition metals di�erent

from that of the non transition metals? 

Illustrate with examples.

Watch Video Solution

14. Describe the preparation of potassium dichromate from iron chromite

ore.What is the e�ect of increasing pH on a solution of potassium

dichromate?

Watch Video Solution

https://dl.doubtnut.com/l/_BngdCBPg8j87
https://dl.doubtnut.com/l/_vSRbus1ZfNGw
https://dl.doubtnut.com/l/_jqUByXGLLc4d


15. Describe the oxidising action of potassium dichromate and write the

ionic equations of reaction with: 

(i). Iodide 

(ii). Iron (II) solution and 

(III). 

Watch Video Solution

H2S

16. Describe the preparation of potassium permanganate. How does the

acidi�ed permanganate solution react with (i) iron(II) ions (ii)  and

(iii) oxalic acid? Write the ionic equations for the reactions.

Watch Video Solution

SO2

17. For  and  systems the  values for some

metals are as follows: 

  

M
2 + /M M

3 + /M 2 +
E
ϴ

Cr2 + /Cr −0.9V Cr3 /Cr2 + −0.4  V

Mn2 + /Mn −1.2V Mn3 + /Mn2 + +1.5  V

Fe2 + /Fe −0.4V Fe3 + /Fe2 + +0.8  V

https://dl.doubtnut.com/l/_Cx09Y0u0RpA5
https://dl.doubtnut.com/l/_9jI4GxCk0KUG
https://dl.doubtnut.com/l/_hFu47DXIZyv1


Use this data to comment upon: 

(i) the stability of  in acid solution as compared to that of  or 

 and 

(ii) the ease with which iron can be oxidised as compared to a similar

process for either chromium or manganese metal.

Watch Video Solution

Fe
3 +

Cr
3 +

Mn
3 +

18. Predict which of the following will be coloured in aqueous solution?

 and  Give reasons for each.

Watch Video Solution

Ti
3 + , V 3 + , Cu⊕ , Sc3 + , Mn

2 + , Fe2 +
Co

2 +

19. Compare the stability of +2 oxidation state for the elements of the

�rst transition series.

Watch Video Solution

https://dl.doubtnut.com/l/_hFu47DXIZyv1
https://dl.doubtnut.com/l/_VeUl7s3w2f8B
https://dl.doubtnut.com/l/_5mdNF19D1sMj


20. Compare the chemistry of actinoids with that of the lanthanoids with

special reference to: 

(i) Electronic con�guration 

(ii) Oxidation states 

(iii) Atomic and lonic sizes 

(iv) Chemical reactivity

Watch Video Solution

21. How would you account for the following: 

A) Of the  species  is strongly reducing while manganese(III) is

strongly oxidizing. 

B) Cobalt(II) is stable in aqueous solution but in the presence of

complexing reagents it is easily oxidized. 

C) The  con�guration is very unstable in ions.

Watch Video Solution

d
4

Cr
2 +

d
1

https://dl.doubtnut.com/l/_r9AzWofUdSIM
https://dl.doubtnut.com/l/_Nspw1zoaqvEc


22. What is meant by 'disproportionation'? Give two examples of

disproportionation reaction in aqueous solution.

Watch Video Solution

23. Which metal in the �rst series of transition metals exhibits +1

oxidation state most frequently and why?

Watch Video Solution

24. Calculate the number of unpaired electrons in the following gaseous

ions:  and . Which one of these is the most

stable in aqueous solution?

Watch Video Solution

Mn
3 + , Cr3 + , V 3 +

Ti
3 +

https://dl.doubtnut.com/l/_gM4T0mBYNNta
https://dl.doubtnut.com/l/_fjNazJd31qhM
https://dl.doubtnut.com/l/_cvfydY5DnBEW


25. Give examples and suggest reason for the following features of the

transition metals Chemistry. 

(ii). A transition metal exhibits highest oxidation state in oxides and

�uorides. 

(iii). The highest oxidation state is exhibited in oxoanions of a metal.

Watch Video Solution

26. Indicate the steps in the preparation of: 

(i).  from chromite ore.  

(ii).  from pyrolusite ore

Watch Video Solution

K2Cr2O7

KMnO4

27. What are alloys? Name an important alloy which contains some of the

lanthanoid metals . Mention its uses.

Watch Video Solution

https://dl.doubtnut.com/l/_9ThtFaMLsqdd
https://dl.doubtnut.com/l/_dwWOux07Rw8N
https://dl.doubtnut.com/l/_V6p3ScoGsgJc


28. What are inner-transition elements? Decide which of the following

atomic number are the numbers of the inner transition elements:

Watch Video Solution

29, 59, 74, 95, 102, 104

29. The chemistry of the actinoid elements is not so smooth as that of the

lanthanoid. Justify this statement by giving some example from the

oxidation state of these elements

Watch Video Solution

30. Which is the last element in the series of the actinods? Write the

electronic con�guration of this element. Comment on the possible

oxidation state of this element.

Watch Video Solution

https://dl.doubtnut.com/l/_7K78PUT6lAWB
https://dl.doubtnut.com/l/_SLHt8kwdhxlX
https://dl.doubtnut.com/l/_C5p9dQuJgx99
https://dl.doubtnut.com/l/_Dj3YpXK7wOqK


31. Use Hund's rule to derive the electronic con�guration of  ion,

and calculate its magnetic moment on the basis of spin-only formula.

Watch Video Solution

Ce
3 +

32. Name the member of the lanthanoids series which exhibit +4

oxidation states and those which exhibit +2 oxidation state. Try to

correlate this types of behavior with the electronic con�guration of these

elements.

Watch Video Solution

33. Compare the chemistry of actinoids with that of the lanthanoids with

special reference to: 

(i) Electronic con�guration 

(ii) Oxidation states 

(iii) Chemical reactivity

Watch Video Solution

https://dl.doubtnut.com/l/_Dj3YpXK7wOqK
https://dl.doubtnut.com/l/_PCD4oz6Vhs1u
https://dl.doubtnut.com/l/_3WSLD1YrmTKy


34. Write the electronic con�guration of the elements with the atomic

number  and .

Watch Video Solution

61, 91, 101 109

35. Compare the general characteristics of the �rst series of the

transition metals with those of the second and third series metals in the

respective vertical columns. Give special emphasis on the following

points: 

(i) electronic con�gurations 

(ii) oxidation states 

(iii) ionisation enthalpies and 

(iv) atomic sizes.

Watch Video Solution

https://dl.doubtnut.com/l/_3WSLD1YrmTKy
https://dl.doubtnut.com/l/_lRerjwZ4f1ns
https://dl.doubtnut.com/l/_0JMlDVLD5akN


36. Write down the number of 3d electrons in each of the following ions:

 and 

indicate how would you expect the �ve 3d orbitals to be occupied for

these hydrated ions (octahedral).

Watch Video Solution

Ti
2 + , V 2 + , Cr3 + , Mn

2 + , Fe2 + , Fe2 + , Co2 + , Ni
2 +

Cu
2 +

37. Comments on the statement that elements of the �rst transition

series 

posses many properties di�erent from those of heavier transition

elements.

Watch Video Solution

38. What can be inferred from the magnetic moment values of the

following complex species ?

Watch Video Solution

(Example, Magnetic, (BM)), (K4[Mn(CN)6), 2.2), ([Fe(H2O)6]
2 +

, 5.3)

https://dl.doubtnut.com/l/_NwRAUXCs6oll
https://dl.doubtnut.com/l/_qxJ2hi1axznf
https://dl.doubtnut.com/l/_wYFsWawJGquK


https://dl.doubtnut.com/l/_wYFsWawJGquK

