
CHEMISTRY

BOOKS - U-LIKE CHEMISTRY (HINGLISH)

THE D-AND F-BLOCK ELEMENTS

Ncert Intext Questions

1. Silver atom has completely filled d-orbitals  in its ground state.

How can you say that it is a transition element ?

View Text Solution

(4d10)

2. In the series Sc (Z = 21) to Zn (Z = 30), the enthalpy of atomisation of

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

View Text Solution

mol− 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_R6hwNexeO9rh
https://dl.doubtnut.com/l/_aWeihZjx0pGD


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

number of oxidation states and why ?

View Text Solution

4. The  value for copper is positive (+0.34 V). What is

possibly the reason for this ?

View Text Solution

E ∘ (M 2 + /M)

5. How would you account for the irregular variation of ionisation

enthalpies (first and second) in the first series of the transition elements?

View Text Solution

https://dl.doubtnut.com/l/_aWeihZjx0pGD
https://dl.doubtnut.com/l/_KqtkiH6qlcH2
https://dl.doubtnut.com/l/_uIZDRzHPmf9x
https://dl.doubtnut.com/l/_vzo8hw5ndCnA


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

fluoride only ?

View Text Solution

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

View Text Solution

Cr2 + Fe2 +

8. Calculate the 'spin-only' magnetic moment of  ion (Z = 27).

View Text Solution

M 2 + (aq)

9. Explain why  ion is not stable in aqueous solution.

View Text Solution

Cu+

https://dl.doubtnut.com/l/_lJynvSIx7cA9
https://dl.doubtnut.com/l/_IwSvtDEqLENL
https://dl.doubtnut.com/l/_qIP62VuwMY2F
https://dl.doubtnut.com/l/_81Zg4vrLPWdR


Ncert Textbook Exercises

10. Actinoid contraction is greater from element to element than

lanthanoid contraction. Why ?

View Text Solution

1. Write down the electronic configuration of : 

(i)  


(ii)  


(iii)  


(iv)  


(v)  


(vi)  


(vii)  


(viii) 

View Text Solution

Cr3 +

Cu+

Co2 +

Mn2 +

Pm3 +

Ce4 +

Lu2 +

Th4 +

https://dl.doubtnut.com/l/_ZAkUQ4Nzs4TU
https://dl.doubtnut.com/l/_7Nf5eBa2wDyP


2. Why are  compounds more stable than  towards oxidation

to their +3 state ?

View Text Solution

Mn2 + Fe2 +

3. Explain briefly how +2 state becomes more and more stable in the first

half of the first row transition elements with increasing atomic number ?

View Text Solution

4. To what extent do the electronic configurations decide the stability of

oxidation states in the first series of the transition elements ? Illustrate

your answer with examples.

View Text Solution

https://dl.doubtnut.com/l/_fn0lhEzt6pc2
https://dl.doubtnut.com/l/_eVU1MIYGr5oO
https://dl.doubtnut.com/l/_B9fTOwSz2uVM


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

the following d-electron configurations in the ground state of their

atoms : 

 and  ?

View Text Solution

3d3, 3d5, 3d8 3d4

6. Name the oxometal anions of the first series of the transition metals in

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

View Text Solution

7. In what way is the electronic configuration of the transition elements

different from that of the non-transition elements ?

View Text Solution

https://dl.doubtnut.com/l/_3CSnxCgNV8Cy
https://dl.doubtnut.com/l/_2IgjEtfdraUG
https://dl.doubtnut.com/l/_McaWxzPQVHzI


8. What are the different oxidation states exhibited by the lanthanoids ?

View Text Solution

9. Explain giving reasons : 

(i) Transition metals and many of their compounds show paramagnetic

beaviour. 

(ii) The enthalpies of atomisation of the transition metals are high. 

(iii) The transition metals generally form coloured compounds. 

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

View Text Solution

10. Describe the preparation of potassium dichromate from iron chromite

ore. What is the effect of increasing pH on a solution of potassium

dichromate ?

View Text Solution

https://dl.doubtnut.com/l/_S5jEpobL6S9w
https://dl.doubtnut.com/l/_QtxgHDkMZ33A
https://dl.doubtnut.com/l/_kxMvKx7cR6TB


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

ionic equations for its reaction with : 

(i) iodide 

(ii) iron (II) solution and 

(iii) 

View Text Solution

H2S

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

acidified permanganate solution react with (i) iron(II) ions (ii)  and

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

View Text Solution

SO2

13. For  and  systems, the  values for some

metals are as follows : 

 


M 2 + /M M 3 + /M 2 + E ∘

Cr2 + /Cr = − 0.9V Cr3 + /Cr2 + = − 0.4V

Mn2 + /Mn = − 1.2V Mn3 + /Mn2 + = + 1.5V

Fe2 + /Fe = − 0.4V Fe3 + /Fe2 + = + 0.8V

https://dl.doubtnut.com/l/_BL8BpFQ5qCnY
https://dl.doubtnut.com/l/_7CxunYnBORNs
https://dl.doubtnut.com/l/_FlllcaTJwW6f


Use this data to comment upon : 

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

 and 


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

process for either chromium or manganese metals.

View Text Solution

Fe3 + Cr3 +

Mu3 +

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

 and . 

Give reasons for each.

View Text Solution

Ti3 + , V 3 + , Cu+ , Sc3 + , Mn2 + , Fe3 + Co2 +

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

first transition series.

View Text Solution

https://dl.doubtnut.com/l/_FlllcaTJwW6f
https://dl.doubtnut.com/l/_j6wnqSqjBc01
https://dl.doubtnut.com/l/_XxElD4bgfpHi
https://dl.doubtnut.com/l/_e8nGN2uTnOAa


16. Compare the chemistry of actinoids with that of the langthanoids with

special reference to : 

(a) electronic configuration 

(ii) oxidation state 

(iii) atomic and ionic sizes, and 

(d) chemical reactivity.

View Text Solution

17. How would you account for the following : 

(i) Of the  species,  is strongly reducing while manganese (III) is

strongly oxidising ? 

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

complexing reagents, it is easily oxidised ? 

(iii) The  configuration is very unstable in ions.

View Text Solution

d4 Cr2 +

d1

https://dl.doubtnut.com/l/_e8nGN2uTnOAa
https://dl.doubtnut.com/l/_Mr0sCJdnfMMe


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

disproportionation reaction in aqueous solution.

View Text Solution

19. Which metal in the first series of transition metals exhibits +1

oxidation state most frequently and why ?

View Text Solution

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

ions : 

 and  


Which one of these is the most stable in aqueous solution ?

View Text Solution

Mn3 + , Cr3 + , V 3 + Ti3 +

https://dl.doubtnut.com/l/_I0bIlOFYOUvr
https://dl.doubtnut.com/l/_RQE2VuuM1MCO
https://dl.doubtnut.com/l/_E76i0RhkrwNG


21. Give examples and suggest reasons for the following features of the

transition metal chemistry : 

(i) The lowest oxide of transition metal is basic, the highest is amphoteric

acidic. 

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

fluorides. 

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

View Text Solution

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

lanthanoid metals. Mention its uses.

View Text Solution

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

atomic numbers are the atomic numbers of the inner transition elements

: 29, 59, 74, 95, 102, 104.

https://dl.doubtnut.com/l/_n2oU1pxEFVgZ
https://dl.doubtnut.com/l/_Jul98v97J0Ue
https://dl.doubtnut.com/l/_VI1109YnxZLE


View Text Solution

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

lanthanoids. Justify this statement by giving some examples from the

oxidation state of these elements.

View Text Solution

25. Which is the last element in the series of the actinoids ? Write the

electronic configuration of this element. Comment on the possible

oxidation state of this element.

View Text Solution

26. Use Hund's rule to derive the electronic configuration of  ion,

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

View Text Solution

Ca3 +

https://dl.doubtnut.com/l/_VI1109YnxZLE
https://dl.doubtnut.com/l/_QKkAAU67PFqe
https://dl.doubtnut.com/l/_RS1oB9PyQU9S
https://dl.doubtnut.com/l/_v4yWODNu5iQc


27. Name the members of the lanthanoid series which exhibit +2

oxidation states. Try to correlate this type of behaviour with the

electronic configuration of these elements.

View Text Solution

28. Write the electronic configurations of the elements with atomic

numbers 61, 91, 101 and 109.

View Text Solution

29. Compare the general characteristics of the first series of 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 configurations, (ii) oxidation states, (iii) ionisation enthalpies

and (iv) atomic sizes.

View Text Solution

https://dl.doubtnut.com/l/_v4yWODNu5iQc
https://dl.doubtnut.com/l/_wAvSRXhyuUCs
https://dl.doubtnut.com/l/_joSmLhDpA7HQ
https://dl.doubtnut.com/l/_GQ3efqbYC3w7


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

 and  


Indicate how would you expect the five 3d orbitals to be occupied for

these hydrated ions (octahedral).

View Text Solution

Ti2 + , V 2 + , Cr3 + , Mn2 + , Fe2 + , Fe3 + , Co2 + , Ni2 + Cu2 +

31. Comment on the statement that elements of the first transition series

possess many properties different from those of heavier transition

elements.

View Text Solution

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

following complex species ? 

https://dl.doubtnut.com/l/_GQ3efqbYC3w7
https://dl.doubtnut.com/l/_FQYiH5rYlIFC
https://dl.doubtnut.com/l/_XUEMQ0JzuDyx
https://dl.doubtnut.com/l/_74bcFrH14Rpg


Case Based Source Based Integrated Questions

View Text Solution

Example Magnetic  moment (BM)

K4[Mn(CN)6] 2.2

[Fe(H2O)
6
]

2 +
5.3

K2[MnCl4] 5.9

1. Read the given passage and answer the questions number 1 to 5 that

follow : 

Originally the name transition metals was derived from the fact that their

chemical properties were transitional between those of s and p-block

elements. Now according to IUPAC, transition metals are defined as

metals which have incomplete d-subshell either in the neutral atom or in

their ions. Zinc, cadmium and mercury of Group 12 have full du

configuration in their ground state as well as their common oxidation

states and hence, are not regarded as transition metals. However, being

the end members of the 3d, 4d and 5d transition series, respectively their

chemistry is studied along with the chemistry of transition metals. 

https://dl.doubtnut.com/l/_74bcFrH14Rpg
https://dl.doubtnut.com/l/_c44OweyU9LnD


The presence of partly filled d or f-orbitals in their atoms makes transition

elements different from that of the non-transition elements. Hence,

transition elements and their compounds are studied separately.

However, the usual theory of valence as applicable to the non-transition

elements can be applied successfully to the transition elements also. 

What is the original definition of transition metals ?

View Text Solution

2. Read the given passage and answer the questions number 1 to 5 that

follow : 

Originally the name transition metals was derived from the fact that their

chemical properties were transitional between those of s and p-block

elements. Now according to IUPAC, transition metals are defined as

metals which have incomplete d-subshell either in the neutral atom or in

their ions. Zinc, cadmium and mercury of Group 12 have full du

configuration in their ground state as well as their common oxidation

states and hence, are not regarded as transition metals. However, being

the end members of the 3d, 4d and 5d transition series, respectively their

https://dl.doubtnut.com/l/_c44OweyU9LnD
https://dl.doubtnut.com/l/_5Dgxn4WkmDI4


chemistry is studied along with the chemistry of transition metals. 

The presence of partly filled d or f-orbitals in their atoms makes transition

elements different from that of the non-transition elements. Hence,

transition elements and their compounds are studied separately.

However, the usual theory of valence as applicable to the non-transition

elements can be applied successfully to the transition elements also. 

What is the IUPAC definition of d-block elements ?

View Text Solution

3. Read the given passage and answer the questions number 1 to 5 that

follow : 

Originally the name transition metals was derived from the fact that their

chemical properties were transitional between those of s and p-block

elements. Now according to IUPAC, transition metals are defined as

metals which have incomplete d-subshell either in the neutral atom or in

their ions. Zinc, cadmium and mercury of Group 12 have full du

configuration in their ground state as well as their common oxidation

states and hence, are not regarded as transition metals. However, being

https://dl.doubtnut.com/l/_5Dgxn4WkmDI4
https://dl.doubtnut.com/l/_lNS0cly3U7Up


the end members of the 3d, 4d and 5d transition series, respectively their

chemistry is studied along with the chemistry of transition metals. 

The presence of partly filled d or f-orbitals in their atoms makes transition

elements different from that of the non-transition elements. Hence,

transition elements and their compounds are studied separately.

However, the usual theory of valence as applicable to the non-transition

elements can be applied successfully to the transition elements also. 

Do zinc, cadmium and mercury come under transition elements ?

View Text Solution

4. Read the given passage and answer the questions number 1 to 5 that

follow : 

Originally the name transition metals was derived from the fact that their

chemical properties were transitional between those of s and p-block

elements. Now according to IUPAC, transition metals are defined as

metals which have incomplete d-subshell either in the neutral atom or in

their ions. Zinc, cadmium and mercury of Group 12 have full du

configuration in their ground state as well as their common oxidation

https://dl.doubtnut.com/l/_lNS0cly3U7Up
https://dl.doubtnut.com/l/_nmTkpBjH12fx


states and hence, are not regarded as transition metals. However, being

the end members of the 3d, 4d and 5d transition series, respectively their

chemistry is studied along with the chemistry of transition metals. 

The presence of partly filled d or f-orbitals in their atoms makes transition

elements different from that of the non-transition elements. Hence,

transition elements and their compounds are studied separately.

However, the usual theory of valence as applicable to the non-transition

elements can be applied successfully to the transition elements also. 

Is the theory of valence applicable to transition elements ?

View Text Solution

5. Read the given passage and answer the questions number 1 to 5 that

follow : 

Originally the name transition metals was derived from the fact that their

chemical properties were transitional between those of s and p-block

elements. Now according to IUPAC, transition metals are defined as

metals which have incomplete d-subshell either in the neutral atom or in

their ions. Zinc, cadmium and mercury of Group 12 have full du

https://dl.doubtnut.com/l/_nmTkpBjH12fx
https://dl.doubtnut.com/l/_s74XDXty9tXA


configuration in their ground state as well as their common oxidation

states and hence, are not regarded as transition metals. However, being

the end members of the 3d, 4d and 5d transition series, respectively their

chemistry is studied along with the chemistry of transition metals. 

The presence of partly filled d or f-orbitals in their atoms makes transition

elements different from that of the non-transition elements. Hence,

transition elements and their compounds are studied separately.

However, the usual theory of valence as applicable to the non-transition

elements can be applied successfully to the transition elements also. 

Give the names of first four members of first transition series.

View Text Solution

6. Read the given passage and answer the questions number 1 to 5 that

follow : 

In general, ions of the same charge in a given series show progressive

decrease in radius with increasing atomic number. This is because the

new electron enters a d-orbitals each time the nuclear charge increases

by unity. It may be recalled that the shielding effect of a d-electron is not

https://dl.doubtnut.com/l/_s74XDXty9tXA
https://dl.doubtnut.com/l/_tj0meu7TpG7W


that effective, hence the net electrostatic attraction between the nuclear

charge and the outermost electron increases and the ionic radius

decreases. The same trend is observed in the atomic radii of a given

series. However, the variation within a series is quite small. An interesting

point emerges when atomic sizes of one series are compared with those

of the corresponding elements in the other series. We find an increase

from the first (3d) to the second (d) series of the elements but the radii of

the third (5d) series are virtually the same as those of the corresponding

members of the second series. This phenomenon is associated with the

intervention of the 4f orbitals which must be filled before the 5d series of

elements begin. The filling of 4f before 5d orbitals results in a regular

decrease in atomic radii called Lanthanoid contraction. 

How does the radius of the same charge change as we move from

manganese to nickel in first transition series ?

View Text Solution

7. Read the given passage and answer the questions number 1 to 5 that

follow : 

https://dl.doubtnut.com/l/_tj0meu7TpG7W
https://dl.doubtnut.com/l/_ZMrtDoNZR1N3


In general, ions of the same charge in a given series show progressive

decrease in radius with increasing atomic number. This is because the

new electron enters a d-orbitals each time the nuclear charge increases

by unity. It may be recalled that the shielding effect of a d-electron is not

that effective, hence the net electrostatic attraction between the nuclear

charge and the outermost electron increases and the ionic radius

decreases. The same trend is observed in the atomic radii of a given

series. However, the variation within a series is quite small. An interesting

point emerges when atomic sizes of one series are compared with those

of the corresponding elements in the other series. We find an increase

from the first (3d) to the second (d) series of the elements but the radii of

the third (5d) series are virtually the same as those of the corresponding

members of the second series. This phenomenon is associated with the

intervention of the 4f orbitals which must be filled before the 5d series of

elements begin. The filling of 4f before 5d orbitals results in a regular

decrease in atomic radii called Lanthanoid contraction. 

Compare the shielding effect of s, p, d and f-orbitals.

View Text Solution

https://dl.doubtnut.com/l/_ZMrtDoNZR1N3
https://dl.doubtnut.com/l/_1tgHR3zX6X99


8. Read the given passage and answer the questions number 1 to 5 that

follow : 

In general, ions of the same charge in a given series show progressive

decrease in radius with increasing atomic number. This is because the

new electron enters a d-orbitals each time the nuclear charge increases

by unity. It may be recalled that the shielding effect of a d-electron is not

that effective, hence the net electrostatic attraction between the nuclear

charge and the outermost electron increases and the ionic radius

decreases. The same trend is observed in the atomic radii of a given

series. However, the variation within a series is quite small. An interesting

point emerges when atomic sizes of one series are compared with those

of the corresponding elements in the other series. We find an increase

from the first (3d) to the second (d) series of the elements but the radii of

the third (5d) series are virtually the same as those of the corresponding

members of the second series. This phenomenon is associated with the

intervention of the 4f orbitals which must be filled before the 5d series of

elements begin. The filling of 4f before 5d orbitals results in a regular

decrease in atomic radii called Lanthanoid contraction. 

https://dl.doubtnut.com/l/_1tgHR3zX6X99


The radii of 5d series are virtually the same as those of the corresponding

members of the second series. Explain.

View Text Solution

9. Read the given passage and answer the questions number 1 to 5 that

follow : 

In general, ions of the same charge in a given series show progressive

decrease in radius with increasing atomic number. This is because the

new electron enters a d-orbitals each time the nuclear charge increases

by unity. It may be recalled that the shielding effect of a d-electron is not

that effective, hence the net electrostatic attraction between the nuclear

charge and the outermost electron increases and the ionic radius

decreases. The same trend is observed in the atomic radii of a given

series. However, the variation within a series is quite small. An interesting

point emerges when atomic sizes of one series are compared with those

of the corresponding elements in the other series. We find an increase

from the first (3d) to the second (d) series of the elements but the radii of

the third (5d) series are virtually the same as those of the corresponding

https://dl.doubtnut.com/l/_1tgHR3zX6X99
https://dl.doubtnut.com/l/_NAle8U9ao2O5


members of the second series. This phenomenon is associated with the

intervention of the 4f orbitals which must be filled before the 5d series of

elements begin. The filling of 4f before 5d orbitals results in a regular

decrease in atomic radii called Lanthanoid contraction. 

What is lanthanoid contraction ?

View Text Solution

10. Read the given passage and answer the questions number 1 to 5 that

follow : 

In general, ions of the same charge in a given series show progressive

decrease in radius with increasing atomic number. This is because the

new electron enters a d-orbitals each time the nuclear charge increases

by unity. It may be recalled that the shielding effect of a d-electron is not

that effective, hence the net electrostatic attraction between the nuclear

charge and the outermost electron increases and the ionic radius

decreases. The same trend is observed in the atomic radii of a given

series. However, the variation within a series is quite small. An interesting

point emerges when atomic sizes of one series are compared with those

https://dl.doubtnut.com/l/_NAle8U9ao2O5
https://dl.doubtnut.com/l/_bq1YnQt2eOMO


of the corresponding elements in the other series. We find an increase

from the first (3d) to the second (d) series of the elements but the radii of

the third (5d) series are virtually the same as those of the corresponding

members of the second series. This phenomenon is associated with the

intervention of the 4f orbitals which must be filled before the 5d series of

elements begin. The filling of 4f before 5d orbitals results in a regular

decrease in atomic radii called Lanthanoid contraction. 

Name the elements with atomic number 25, 26, 27.

View Text Solution

11. Read the given passage and answer the questions number 1 to 5 that

follow : 

The lowest common oxidation state of transition metals is + 2. To form

the  ions from the gaseous atoms, the sum of the first and second

ionisation enthalpy is required in addition to the enthsualpy of

atomisation. The dominant term is the second ionisation enthalpy which

shows unusually high values for Cr and Cu where  ions have the 

and  configurations respectively. The value for Zn is correspondingly

M 2 +

M + d5

d10

https://dl.doubtnut.com/l/_bq1YnQt2eOMO
https://dl.doubtnut.com/l/_BsIWIUGXOlRD


low as the ionisation causes the removal of 1s electron which results in

the formation of stable  configuration. The trend in the third

ionisation enthalpies is not complicated by the 4s orbital factor and

shows the greater difficulty of removing an electron from the 

and  ions. In general, the third ionisation enthalpies are quite

high. Also, the high values for third ionisation enthalpies of copper, nickel

and zinc indicate why it is difficult to obtain oxidation state greater than

two for these elements. 

Which is the lowest common oxidation state of transition metals?

View Text Solution

d10

d5(Mn2 + )

d10(Zn2 + )

12. Read the given passage and answer the questions number 1 to 5 that

follow : 

The lowest common oxidation state of transition metals is + 2. To form

the  ions from the gaseous atoms, the sum of the first and second

ionisation enthalpy is required in addition to the enthsualpy of

atomisation. The dominant term is the second ionisation enthalpy which

shows unusually high values for Cr and Cu where  ions have the 

M 2 +

M + d5

https://dl.doubtnut.com/l/_BsIWIUGXOlRD
https://dl.doubtnut.com/l/_pA6lVHdHLiPi


and  configurations respectively. The value for Zn is correspondingly

low as the ionisation causes the removal of 1s electron which results in

the formation of stable  configuration. The trend in the third

ionisation enthalpies is not complicated by the 4s orbital factor and

shows the greater difficulty of removing an electron from the 

and  ions. In general, the third ionisation enthalpies are quite

high. Also, the high values for third ionisation enthalpies of copper, nickel

and zinc indicate why it is difficult to obtain oxidation state greater than

two for these elements. 

Which factors are to be considered to obtain +2 oxidation state of the

metals ?

View Text Solution

d10

d10

d5(Mn2 + )

d10(Zn2 + )

13. Read the given passage and answer the questions number 1 to 5 that

follow : 

The lowest common oxidation state of transition metals is + 2. To form

the  ions from the gaseous atoms, the sum of the first and second

ionisation enthalpy is required in addition to the enthsualpy of

M 2 +

https://dl.doubtnut.com/l/_pA6lVHdHLiPi
https://dl.doubtnut.com/l/_iYzlIEBQD887


atomisation. The dominant term is the second ionisation enthalpy which

shows unusually high values for Cr and Cu where  ions have the 

and  configurations respectively. The value for Zn is correspondingly

low as the ionisation causes the removal of 1s electron which results in

the formation of stable  configuration. The trend in the third

ionisation enthalpies is not complicated by the 4s orbital factor and

shows the greater difficulty of removing an electron from the 

and  ions. In general, the third ionisation enthalpies are quite

high. Also, the high values for third ionisation enthalpies of copper, nickel

and zinc indicate why it is difficult to obtain oxidation state greater than

two for these elements. 

Why is the second ionisation enthalpy of the metals Cr and Cu very high ?

View Text Solution

M + d5

d10

d10

d5(Mn2 + )

d10(Zn2 + )

14. Read the given passage and answer the questions number 1 to 5 that

follow : 

The lowest common oxidation state of transition metals is + 2. To form

the  ions from the gaseous atoms, the sum of the first and secondM 2 +

https://dl.doubtnut.com/l/_iYzlIEBQD887
https://dl.doubtnut.com/l/_ybxrDMGB1Lso


ionisation enthalpy is required in addition to the enthsualpy of

atomisation. The dominant term is the second ionisation enthalpy which

shows unusually high values for Cr and Cu where  ions have the 

and  configurations respectively. The value for Zn is correspondingly

low as the ionisation causes the removal of 1s electron which results in

the formation of stable  configuration. The trend in the third

ionisation enthalpies is not complicated by the 4s orbital factor and

shows the greater difficulty of removing an electron from the 

and  ions. In general, the third ionisation enthalpies are quite

high. Also, the high values for third ionisation enthalpies of copper, nickel

and zinc indicate why it is difficult to obtain oxidation state greater than

two for these elements. 

Why is the third ionisation enthalpy of the metals Mn and Zn very high?

View Text Solution

M + d5

d10

d10

d5(Mn2 + )

d10(Zn2 + )

15. Read the given passage and answer the questions number 1 to 5 that

follow : 

The lowest common oxidation state of transition metals is + 2. To form

https://dl.doubtnut.com/l/_ybxrDMGB1Lso
https://dl.doubtnut.com/l/_BQygfbpd7Jaz


Multiple Choice Questions

the  ions from the gaseous atoms, the sum of the first and second

ionisation enthalpy is required in addition to the enthsualpy of

atomisation. The dominant term is the second ionisation enthalpy which

shows unusually high values for Cr and Cu where  ions have the 

and  configurations respectively. The value for Zn is correspondingly

low as the ionisation causes the removal of 1s electron which results in

the formation of stable  configuration. The trend in the third

ionisation enthalpies is not complicated by the 4s orbital factor and

shows the greater difficulty of removing an electron from the 

and  ions. In general, the third ionisation enthalpies are quite

high. Also, the high values for third ionisation enthalpies of copper, nickel

and zinc indicate why it is difficult to obtain oxidation state greater than

two for these elements. 

In the series Sc(Z = 21) to Zn(Z = 30), the enthalpy of atomisation of Zn is

the lowest. Why?

View Text Solution

M 2 +

M + d5

d10

d10

d5(Mn2 + )

d10(Zn2 + )

https://dl.doubtnut.com/l/_BQygfbpd7Jaz
https://dl.doubtnut.com/l/_MbjaMMHh6fvQ


1. Electronic configuration of vanadium is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

3d44s1

3d34s2

3d44s2

3d24s2

2. Which of the following is not a transition element ?

A. Cr

B. Cu

C. Sc

D. As

https://dl.doubtnut.com/l/_MbjaMMHh6fvQ
https://dl.doubtnut.com/l/_t4tAHSS1hTDO


Answer: D

View Text Solution

3. The colour of potassium dichromate is

A. orange.

B. yellow.

C. purple.

D. colourless.

Answer: A

View Text Solution

4. The electronic configuration  corresponds to the metal

A. vanadium.

3d54s2

https://dl.doubtnut.com/l/_t4tAHSS1hTDO
https://dl.doubtnut.com/l/_h6Cl6QHu8PCY
https://dl.doubtnut.com/l/_zqnwWwJMocgj


B. scandium.

C. manganese.

D. chromium.

Answer: C

View Text Solution

5. The element in the first transition series that exhibits maximum

number of oxidation states is

A. titanium.

B. zinc.

C. chromium.

D. manganese.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_zqnwWwJMocgj
https://dl.doubtnut.com/l/_pRNOS7Umwkep


6. Colour of  metal ion is

A. purple.

B. blue.

C. green.

D. colourless.

Answer: D

View Text Solution

Ti4 + (3d0)

7. Chromite ore is fused with  in free excess of air. The yellow

solution obtained is filtered and acidified with . The colour of the

resulting solution is

A. colourless.

B. pink.

Na2CO3

H2SO4

https://dl.doubtnut.com/l/_pRNOS7Umwkep
https://dl.doubtnut.com/l/_7xRsOp2yqirV
https://dl.doubtnut.com/l/_mGddGCES1SMy


C. orange.

D. green.

Answer: C

View Text Solution

8. With increase in atomic number the melting point of transition metals

A. first increases and then decreases.

B. remains constant.

C. first decreases and then increases.

D. increases continuously.

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_mGddGCES1SMy
https://dl.doubtnut.com/l/_p4sa6RYUIc14


9. Which of the properties listed below is not shown by interstitital

compounds ?

A. They are chemically reactive.

B. They are very hard.

C. They have high melting points.

D. Their formulas do not correspond to any normal oxidation state.

Answer: A

View Text Solution

10. Relation between magnetic moment (spin-only formula) and number

of unpaired electrons is given by

A. 

B. 

C. 

μ = √n(n + 2)

μ = √n2 + 1

μ = √n(n + 1)

https://dl.doubtnut.com/l/_MqVfuDU4fcQp
https://dl.doubtnut.com/l/_XADkPTPkmGE7


D. 

Answer: A

View Text Solution

μ = √n(n + 3)

11. Finely divided iron is used as a catalyst in an industrial process. The

name of the process is

A. Contact process.

B. Haber's process.

C. Hydrogenation process.

D. Oxidation process.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_XADkPTPkmGE7
https://dl.doubtnut.com/l/_4jLNerP6KopN


12. Magnetic moment of transition metal ion is 5.92 BM (spin-only

formula). The number of unpaired electrons in the metal ion is

A. 4

B. 5

C. 2

D. 3

Answer: B

View Text Solution

13. Atomic number and electronic configuration of Cerium are respectively

A. 

B. 

C. 

D. 

59, 4f 15d16s2

58, 4f 15d26s1

58, 4f 15d16s2

59, 4f 15d26s1

https://dl.doubtnut.com/l/_8kwIAfMuKhKK
https://dl.doubtnut.com/l/_5HGVrCa10uOb


Answer: C

View Text Solution

14. A mixture of  with  is used as Zieglar catalyst for the

manufacture of

A. polybutadiene.

B. PVC.

C. rubber.

D. polythene.

Answer: D

View Text Solution

TiCl4 Al(CH3)3

15.  is fused with an alkali. We obtain a green mass which on acidic

hydrolysis produces a solution which has the colour

MnO2

https://dl.doubtnut.com/l/_5HGVrCa10uOb
https://dl.doubtnut.com/l/_1B68ptTpX3H0
https://dl.doubtnut.com/l/_CuKr9jI1DrsA


A. dark purple.

B. yellow.

C. colourless.

D. blue.

Answer: A

View Text Solution

16. Greater range of oxidation states of actinoids is because

A. 5f, 6d and 7s levels are of comparable energies.

B. They possess large atomic numbers.

C. They possess large atomic masses.

D. They are radioactive.

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_CuKr9jI1DrsA
https://dl.doubtnut.com/l/_bPmdLjO8xUh1


17. Which of the following is not produced using misch metal ?

A. Bullets

B. Space suits

C. Lighter flints

D. Shells

Answer: B

View Text Solution

18. Potassium permanganate titrations are not performed in the presence

of hydrochloric acid because

A. HCl is not available in pure form.

B. HCl is oxidised to Cly.

C. HCl is a hygroscopic substance.

https://dl.doubtnut.com/l/_bPmdLjO8xUh1
https://dl.doubtnut.com/l/_M8DftKC6iULc
https://dl.doubtnut.com/l/_A1Pb6OIlx7bL


D. HCl reacts with glass.

Answer: B

View Text Solution

19. Which of the following sets of configurations of actinoids is most

stable ?

A. 

B. 

C. 

D. none of the above

Answer: B

View Text Solution

f 0, f 5, f 10

f 0, f 7, f 14

f 0, f 1, f 3

https://dl.doubtnut.com/l/_A1Pb6OIlx7bL
https://dl.doubtnut.com/l/_c8pEfwy2GwRJ


Assertion Reason Questions

20. The atomic number and electronic configuration of Plutonium

respectively are

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

94, 5f 67s2

95, 5f 67s2

94, 5f 77s1

95, 5f 77s1

1. Assertion (A) :  catalyst is used in Haber's process for the

manufacture of ammonia. 

Reason (R) : The principal oxidation state for lanthanoids is +3 although

+2 and +4 oxidation states are also exhibited.

V2O5

https://dl.doubtnut.com/l/_ErksqBIq75N4
https://dl.doubtnut.com/l/_5Its2noJ4HjW


A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

View Text Solution

2. Assertion (A) : Acidified  oxidises iodides to iodine. 


Reason (R) : Sodium dichromate is more soluble than potassium

dichromate.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

K,2 CrO7

https://dl.doubtnut.com/l/_5Its2noJ4HjW
https://dl.doubtnut.com/l/_SOx7m55hcwoy


B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

View Text Solution

3. Assertion (A) : Potassium permanganate forms dark purple crystals

which are isostructural with those of . 


Reason (R) :  ions and  ions possess tetrahedral structures.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

KClO3

MnO
−
4 ClO

−
4

https://dl.doubtnut.com/l/_SOx7m55hcwoy
https://dl.doubtnut.com/l/_upo2t11YdpLF


D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: A

View Text Solution

4. Assertion (A) : The overall decrease in atomic and ionic radii from

lanthanum to lutetium is called lanthanoide contraction. 

Reason (R) : Permanganate titrations can be carried out in the presence

of any mineral acid.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

https://dl.doubtnut.com/l/_upo2t11YdpLF
https://dl.doubtnut.com/l/_zAO6zDHjh5IS


Answer: C

View Text Solution

5. Assertion (A) : Spin only formula to determine the magnetic movement

of a substance is :  


Reason (R) : A simple unpaired election has a magnetic moment of 1.73

BM.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

View Text Solution

μ = √n(n + 2)

https://dl.doubtnut.com/l/_zAO6zDHjh5IS
https://dl.doubtnut.com/l/_9u8TJri6DFHV


6. Assertion (A) : Transition metals vary widly in their chemical activity. 

Reason (R) : Many of transition elements are sufficiently electropositive to

dissolve in mineral acids.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_9u8TJri6DFHV
https://dl.doubtnut.com/l/_n2DbIvaZVJaC


7. Assertion (A) : Diamagnetic substances are attracted by magnetic fields.

Reason : Ferromagnetic substances are strongly attracted by magnetic

field.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

View Text Solution

8. Assertion (A) : Ions of the same charge in a given series show

progressive decrease in radius with increasing atomic number. 

https://dl.doubtnut.com/l/_4yPfAfkiapcg
https://dl.doubtnut.com/l/_NMY1LVhx8zcI


Reason (R) : The new electron enters a d-orbital each time the nuclear

charge increases by unity.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: A

View Text Solution

9. Assertion (A) : Zinc, cadmium and mercury are not accepted as

transition metal elements. 

Reason (R) : Zinc, cadmium and mercury have full  configuration in

their ground state as well as in their common oxidation states.

d10

https://dl.doubtnut.com/l/_NMY1LVhx8zcI
https://dl.doubtnut.com/l/_LoSj8qtKbY9j


A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: A

View Text Solution

10. Assertion (A) : The elements which give the greatest number of

oxidation states occur in or near the middle of the series. 

Reason (R) : The lowest common oxidation state of transition elements is

+2.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

https://dl.doubtnut.com/l/_LoSj8qtKbY9j
https://dl.doubtnut.com/l/_OlDpUu2gT8CI


Fill In The Blanks

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

View Text Solution

1. There is a gradual decrease in the size of atoms or  ions across

the series in actinoids. This is called _____________.

View Text Solution

M 3 +

2. The d-block elements form______________compounds and complexes.

Vi T t S l ti

https://dl.doubtnut.com/l/_OlDpUu2gT8CI
https://dl.doubtnut.com/l/_FYiEgZTkKglh
https://dl.doubtnut.com/l/_3sePxWzM4Qab


View Text Solution

3. The transition metals and their compounds are known for

their_______________ activity.

View Text Solution

4. The d-block consisting of groups______________occupies the large middle

section of the periodic table.

View Text Solution

5.  is____________in colour but  is______________.

View Text Solution

K2CrO4 K2Cr2O7

6. In chemical behaviour, earlier members of lanthanoids are quite

reactive similar to______________.

https://dl.doubtnut.com/l/_3sePxWzM4Qab
https://dl.doubtnut.com/l/_RuOxgBJBWhLz
https://dl.doubtnut.com/l/_JCLGFwHPbBfd
https://dl.doubtnut.com/l/_4QAJX4eIUBzH
https://dl.doubtnut.com/l/_4s0qlvzWGSQY


Very Short Answer Questions 1 Mark Each

View Text Solution

7. In the Wacker process, the oxidation of ethyne to ethanol is catalysed

by____________.

View Text Solution

8. All the lanthanoids are_______________soft metals and______________rapidly

in air.

View Text Solution

9. The manganate and permanganate ions are_______________in shape.

View Text Solution

https://dl.doubtnut.com/l/_4s0qlvzWGSQY
https://dl.doubtnut.com/l/_Bhhh4kRGOKEh
https://dl.doubtnut.com/l/_k4WgSZDYEk8P
https://dl.doubtnut.com/l/_TpH4v33xTMXJ
https://dl.doubtnut.com/l/_O1PR9LKnr1KQ


1. Write the formula of an oxo-anion of manganese (Mn) in which it shows

the oxidation state equal to its group number.

View Text Solution

2. Write the formula of an oxo-anion of chromium (Cr) in which it shows

the oxidation state equal to its group number.

View Text Solution

3. Why is zinc not regarded as a transition element ?

View Text Solution

4. Copper atom has completely filled d-orbitals in its ground state but it

is a transition element. Why ?

View Text Solution

https://dl.doubtnut.com/l/_O1PR9LKnr1KQ
https://dl.doubtnut.com/l/_BhWEra2P4cEg
https://dl.doubtnut.com/l/_QjgKsJJtm3eS
https://dl.doubtnut.com/l/_h7kfdckxyTSh


5. Why first ionisation enthalpy of Cr is lower than that of Zn ?

View Text Solution

6. What is meant by lanthanoid contraction ?

View Text Solution

7. Why does copper not replace hydrogen from acids ?

View Text Solution

8. Why is Bi(V) a stronger oxidant than Sb(V) ?

View Text Solution

https://dl.doubtnut.com/l/_h7kfdckxyTSh
https://dl.doubtnut.com/l/_WBfS4KSriCXy
https://dl.doubtnut.com/l/_TdGOORFxrqJX
https://dl.doubtnut.com/l/_ipEbzHxqfTXN
https://dl.doubtnut.com/l/_oiRp1A42qr3d


9. Write the outer electronic configuration of Cr atom (Z = 24).

View Text Solution

10. The electronic configuration of a transition element in +3 oxidation

state is . Find out its atomic number.

View Text Solution

[Ar]3d7

11. Which is more basic  or  ? Why ?

View Text Solution

La(OH)3 Lu(OH)3

12. How is the magnetic moment of a species related to the number of

unpaired electrons ?

View Text Solution

https://dl.doubtnut.com/l/_WhwVXDwKh2np
https://dl.doubtnut.com/l/_ETPnynaAReXR
https://dl.doubtnut.com/l/_eYJtUpYWnuyu
https://dl.doubtnut.com/l/_MRc23QdiQPEf
https://dl.doubtnut.com/l/_jGb0QmztHj9J


13. Which property of the transition elements makes them good catalysts

?

View Text Solution

14. What is the effect of increasing pH on  solution ?

View Text Solution

K2Cr2O7

15. Why is third ionisation energy of manganese [Atomic number = 25]

unexpectedly high?

View Text Solution

16. Why is electronic configuration  not correct for

the ground state of Cr(Z = 24) ?

View Text Solution

1s22s22p63s23p64s23d4

https://dl.doubtnut.com/l/_jGb0QmztHj9J
https://dl.doubtnut.com/l/_iJ3WLws7pGlp
https://dl.doubtnut.com/l/_SDoELzRne2Nv
https://dl.doubtnut.com/l/_M5eR31OTnZ5X


17. Name the lanthanoid element which exhibits a +4 oxidation state

besides +3 oxidation state.

View Text Solution

18. What is the difference between the electronic configurations of

lanthanoids and actinoids?

View Text Solution

19. State a consequence of lanthanoid contraction shown by transition

elements.

View Text Solution

20. Why is that orange solution of  turns yellow on adding

NaOH to it?

K2Cr2O7

https://dl.doubtnut.com/l/_M5eR31OTnZ5X
https://dl.doubtnut.com/l/_oiZUWFQW0m33
https://dl.doubtnut.com/l/_ND2p3fRuXpDF
https://dl.doubtnut.com/l/_xM6Z06VocLBA
https://dl.doubtnut.com/l/_obxVq7Ki1clZ


View Text Solution

21. Why do most transition metal ions show variable oxidation states ?

View Text Solution

22. Why is  in aqueous solution a good oxidising agent?

View Text Solution

Ce4 +

23. One unpaired electron in atom contributes a magnetic moment of 1.1

BM. Calculate the magnetic moment of Cr. [Atomic number = 24]

View Text Solution

24. Why do Zr and Hf exhibit similar properties?

View Text Solution

https://dl.doubtnut.com/l/_obxVq7Ki1clZ
https://dl.doubtnut.com/l/_zO99R8CoIX09
https://dl.doubtnut.com/l/_Z9fQri0sk6Oc
https://dl.doubtnut.com/l/_w4w5pNiwW5VP
https://dl.doubtnut.com/l/_ZtSGlfpZuniS


25. Name one ore of manganese and chromium.

View Text Solution

26. What are the two important oxidation states of Group 6 elements of

the Periodic Table ?

View Text Solution

27. In the transition series, with an increase in atomic number, the atomic

radius does not change very much. Why is it so ?

View Text Solution

28. Write the atomic number of the element in which the filling of 3d

subshell in the atom just starts.

https://dl.doubtnut.com/l/_ZtSGlfpZuniS
https://dl.doubtnut.com/l/_68bWMH2d0eaz
https://dl.doubtnut.com/l/_NNnbkqTlfBYz
https://dl.doubtnut.com/l/_Uc3elaJphZBF
https://dl.doubtnut.com/l/_skTU003uH62q


View Text Solution

29. What is lanthanoid contraction ?

View Text Solution

30. In permanganate ion, all the bonds between Mn and O are covalent.

Give reasons.

View Text Solution

31. Which is the most stable oxidation state among lanthanoids ?

View Text Solution

32. State the common characteristic of actinoids and lanthanoids which

places them in the f-block of elements.

Vi T t S l ti

https://dl.doubtnut.com/l/_skTU003uH62q
https://dl.doubtnut.com/l/_ayWQKb4pvEJT
https://dl.doubtnut.com/l/_UX4ksGbrKMIx
https://dl.doubtnut.com/l/_ek48UxMvrWCR
https://dl.doubtnut.com/l/_pVAwtIvTghwy


View Text Solution

33. The electronic configuration of an element is . Write its (i) most

stable oxidation state and (ii) most oxidising state.

View Text Solution

3d54s2

34. Why is HCl not used to acidify a permanganate solution in volumetric

estimation of  or ?

View Text Solution

Fe2 + C2O
2 −
4

35. Name the metal with tripositive charge represented by the following

electronic configuration : 

.

View Text Solution

1s22s22p63s(2)3p63d3

https://dl.doubtnut.com/l/_pVAwtIvTghwy
https://dl.doubtnut.com/l/_ZbQMN4dzYY48
https://dl.doubtnut.com/l/_0yIz9IW4fTFY
https://dl.doubtnut.com/l/_i7evIpm9mz40


36. The d-electron configuration of  and  is  and ,

respectively. Which one of these ions will be more paramagnetic ?

View Text Solution

Mn2 + Ti2 + d5 d2

37. What is the general formula by which the electronic configuration of

transition element is represented ?

View Text Solution

38. The electronic configuration of an element is . Write its (i) most

stable oxidation state 

(ii) most oxidising state.

View Text Solution

3d54s1

39. Out of  and , which one is stable in aqueous solution ?Cr2 + Cr3 +

https://dl.doubtnut.com/l/_4IIdjNiGevdJ
https://dl.doubtnut.com/l/_Nq4SmAWNIMgr
https://dl.doubtnut.com/l/_1OivrzOC2KVA
https://dl.doubtnut.com/l/_tEKxghgMXPT2


View Text Solution

40. Why are Zn, Cd and Hg normally not regarded as transition elements ?

View Text Solution

41. Which is the most stable oxidation state of Ti (Z = 22) in aqueous

solution ?

View Text Solution

42. Write the ionic equation representing the oxidising property of

acidified KMnO4 solution.

View Text Solution

43. Why are compounds of transition metals, generally coloured ?

Vi T S l i

https://dl.doubtnut.com/l/_tEKxghgMXPT2
https://dl.doubtnut.com/l/_6IyyFLVx1J8n
https://dl.doubtnut.com/l/_ipsUoal6Bgd5
https://dl.doubtnut.com/l/_C1qzKGYbwg5y
https://dl.doubtnut.com/l/_4j3HiutNLmL0


View Text Solution

44. The size of the trivalent cation in the lanthanoid series decreases

steadily as the atomic number increases. What is this known as ?

View Text Solution

45. Why do most transition metal ions exhibit paramagnetism ?

View Text Solution

46. Why does  act as catalyst ?

View Text Solution

V2O5

47. Why do transition elements have high value of hydration enthalpy ?

View Text Solution

https://dl.doubtnut.com/l/_4j3HiutNLmL0
https://dl.doubtnut.com/l/_IBHeMCkHtE5w
https://dl.doubtnut.com/l/_VkDbg6eOcx9k
https://dl.doubtnut.com/l/_mrjUnPHmsKZ8
https://dl.doubtnut.com/l/_8HQFoDkquXAL


48. Which trivalent cation is largest in lanthanoid series?

View Text Solution

49. The electronic configuration of  and  is  and ,

respectively, which of these ions is expected to be more paramagnetic ?

View Text Solution

Co2 + Cu2 + d7 d9

50. Why is bivalent  ion paramagnetic in nature ?

View Text Solution

Ti2 +

51. Which of the following ions is paramagnetic ? 

View Text Solution

Sc3 + (Z = 21), Cu+ (Z = 29)

https://dl.doubtnut.com/l/_63nMWyBgiktE
https://dl.doubtnut.com/l/_qgMD5ITRsm7E
https://dl.doubtnut.com/l/_h4MFbl4v4HCW
https://dl.doubtnut.com/l/_9OTepHurgBpj
https://dl.doubtnut.com/l/_kD9YdbvHRMxh


52. Write outer electronic configuration of lanthanoids.

View Text Solution

53. Name the first element of Group 3.

View Text Solution

54. What is the general electronic configuration of the outer orbitals of d-

block elements ?

View Text Solution

55. Which element in the first transition series shows the maximum

number of oxidation states ?

View Text Solution

https://dl.doubtnut.com/l/_kD9YdbvHRMxh
https://dl.doubtnut.com/l/_XI8JaCES44mS
https://dl.doubtnut.com/l/_pE7xjcdXezhU
https://dl.doubtnut.com/l/_Ygb4mGwD3qC5
https://dl.doubtnut.com/l/_Kvqrygu96l4L


56. Some substances are strongly attached by magnetic field. What do we

call them?

View Text Solution

57. What is the unit of magnetic moment ?

View Text Solution

58. Which energy is lowered when we use a catalyst in a chemical reaction

?

View Text Solution

59. Name a chemical which is used in leather industry and as an oxidant

for the preparation of many azo compounds.

View Text Solution

https://dl.doubtnut.com/l/_Kvqrygu96l4L
https://dl.doubtnut.com/l/_ueI3wnEnBz65
https://dl.doubtnut.com/l/_tiJwciuaHGac
https://dl.doubtnut.com/l/_4pfaN9buWXq2


60. Which substance is fused with sodium carbonate in free excess of air

to form sodium chromate ?

View Text Solution

61. Out of sodium dichromate and potassium dichromate, which is more

soluble ?

View Text Solution

62. Which substance is fused with an alkali metal hydroxide and an

oxidising agent to produce potassium permanganate ?

View Text Solution

63. What is the name of the alloy obtained by the combination of 95%

lanthanoid metal and 5% iron and traces of S, C, Ca and Al ?

https://dl.doubtnut.com/l/_rOuBOiywDcau
https://dl.doubtnut.com/l/_dzi0efcvplzl
https://dl.doubtnut.com/l/_WfNwWlOnNSqs
https://dl.doubtnut.com/l/_CzfD3FyhK9yR


Short Answer Questions 2 Marks Each

View Text Solution

1. Complete and balance the following chemical equations : 

(a)  


(b) 

View Text Solution

Fe2 + + MnO
−
4 + H + →

MnO
−
4 + H2O + I − →

2. In the following ions : 

 


(Atomic no. : Mn = 25, V = 23, Cr = 24, Ti = 22) 

(a) Which ion is most stable in an aqueous solution ? 

(b) Which ion is the strongest oxidising agent ? 

(c) Which ion is colourless ? 

(d) Which ion has the highest number of unpaired electrons ?

View Text Solution

Mn3 + , V 3 + , Cr3 + , Ti4 +

https://dl.doubtnut.com/l/_CzfD3FyhK9yR
https://dl.doubtnut.com/l/_7WoDMu4MJPEU
https://dl.doubtnut.com/l/_VXarVt6uUwkM


3. Write one similarity and one difference between the chemistry of

lanthanoids and that of actinoids.

View Text Solution

4. What are transition elements ? Write two characteristics of the

transition elements.

View Text Solution

5. Why do transition elements show variable oxidation states ? In 3d

series (Sc to Zn), which element shows the maximum number of oxidation

states and why ?

View Text Solution

https://dl.doubtnut.com/l/_VXarVt6uUwkM
https://dl.doubtnut.com/l/_EHUj22xImIwx
https://dl.doubtnut.com/l/_zUI6Ug1vPcoK
https://dl.doubtnut.com/l/_oWVFET5selSU


6. State reasons for the following: 

(i) Cu (1) ion is not stable in an aqueous solution. 

(ii) Unlike  and the subsequent other  ions of

the 3d series of elements, the 4d and 5d series metals generally do not

form stable cationic species.

View Text Solution

Cr3 + , Mn2 + , Fe3 + M 2 +

7. Complete the following chemical equations : 

(i)  


(ii) 

View Text Solution

Cr2O
2 −
7 + H + + I − →

MnO
−
4 + NO−

2 + H + →

8. Complete the following chemical equations : 

(i)  


(ii) 

View Text Solution

MnO
−
4 (aq) + S2O

2 −
3 (aq) + H2O(l) →

Cr2O
2 −
7 (aq) + Fe2 + (aq) + H + (aq) →

https://dl.doubtnut.com/l/_aYBRBkHOAt7U
https://dl.doubtnut.com/l/_H8pZc60lDCyJ
https://dl.doubtnut.com/l/_lBGRm4hKqi9v


View Text Solution

9. Assign reasons for the following: 

(i) Copper(I) ion is not known in aqueous solution. 

(ii) Actinoids exhibit greater range of oxidation states than lanthanoids.

View Text Solution

10. How would you account for the following: 

(i)  is reducing in nature while with the same d-orbital configuration

 is an oxidising agent. 


(ii) In a transition series of metals, the metal which exhibits the greatest

number of oxidation states occurs in the middle of the series.

View Text Solution

Cr2 +

(d4)Mn3 +

11. Explain the following observations: 

(i) Generally there is an increase in density of elements from titanium (Z =

https://dl.doubtnut.com/l/_lBGRm4hKqi9v
https://dl.doubtnut.com/l/_bFTKvm87LyLu
https://dl.doubtnut.com/l/_xGqt8A7rwEAI
https://dl.doubtnut.com/l/_8ihejrxctXsD


22) to copper (Z=29) in the first series of transition elements. 

(ii) Transition elements and their compounds are generally found to be

good catalysts in chemical reactions.

View Text Solution

12. Complete the following chemical reaction equations : 

(i)  


(ii) 

View Text Solution

MnO
−
4 (aq) + C2O

2 −
4 (aq) + H + (aq) →

Cr2O
2 −
7 (aq) + Fe2 + (aq) + H + (aq) →

13. Explain the following giving reasons : 

(i) It is difficult to separate lanthanoid elements in pure state. 

(ii) The transition elements form interstitial compounds.

View Text Solution

https://dl.doubtnut.com/l/_8ihejrxctXsD
https://dl.doubtnut.com/l/_QB3a8RRni0Mt
https://dl.doubtnut.com/l/_Yk3br9r7NClE


14. The sum of the first and second ionisation enthalpies and those of

third and fourth ionisation enthalpies of nickel and platinum are given

below: 

 


Taking these values into account write : 

(i) the most common oxidation state for Ni and Pt and its reason. 

(ii) the name of the metal (Ni or Pt) which can form compounds in +4

oxidation state more easily and why?

View Text Solution

IE1 + IE2(kJmol− 1) IE3 + IE4(kJmol− 1)

Ni 2.49 8.80

Pt 2.66 6.70

15. Compare the relative stability of +2 oxidation states in aqueous

solutions for the metals having in their atoms the outer electron

configurations,  and .

View Text Solution

3d34s2, 3d64s2 3d54s2

https://dl.doubtnut.com/l/_OG1Qvhtm8DI3
https://dl.doubtnut.com/l/_CNrtlWCTFVgG


16. A mixed oxide of iron and chromium  is fused with

sodium carbonate in the presence of air to form a yellow coloured

compound (A). On acidification the compound (A) forms an orange

coloured compound (B), which is a strong oxidising agent. Identify 

(i) the compounds (A) and (B). 

(ii) write balanced chemical equation for each step.

View Text Solution

FeO. Cr2O3

17. Complete the following reactions : 

(a)  


(b) 

View Text Solution

(NH4)2Cr2O7
Heat

I − + O3 + H2O →

18. Why  values for Mn, Ni and Zn are more negative than expected ?

View Text Solution

E ∘

https://dl.doubtnut.com/l/_8GPT6qWmfB1Q
https://dl.doubtnut.com/l/_PJHUv8EQKSWe
https://dl.doubtnut.com/l/_YbeI1Em97NcZ


19. Out of  and , which is more stable and why ?

View Text Solution

Cu2Cl2 CuCl2

20. Although fluorine is more electronegative than oxygen, but the ability

of oxygen to stabilise higher oxidation states exceeds that of fluorine.

Why ?

View Text Solution

21. Transition metals show high melting points. Why?

View Text Solution

22. When  is treated with KI, a white precipitate is formed. Explain

the reaction with the help of chemical equation.

View Text Solution

Cu2 +

https://dl.doubtnut.com/l/_alOnh1WcnqV6
https://dl.doubtnut.com/l/_ktM8bUJbSYFu
https://dl.doubtnut.com/l/_uxzx9jdl00XG
https://dl.doubtnut.com/l/_ASmt7xuhcsCc


23. When a brown compound of manganese (A) is treated with HCl it

gives a gas (B). The gas taken in excess reacts with  to give an

explosive compound (C). Identify compounds A, B and C.

View Text Solution

NH3

24. Explain why 

(i)  for  couple is more positive than that for 

 ? 


(ii)  can be easily oxidised to  ? 


[Atomic numbers : Mn = 25, Fe = 26 Ce = 58]

View Text Solution

E ∘ Mn3 + /Mn2 +

Fe3 + /Fe2 +

Ce3 + Ce4 +

25. With the help of ionic equations, describe what happens when 

(i) pH of a solution of dichromate ions is raised. 

(ii) Potassium manganate is electrochemically oxidised.

https://dl.doubtnut.com/l/_ASmt7xuhcsCc
https://dl.doubtnut.com/l/_4LbKYHRyGBFb
https://dl.doubtnut.com/l/_MeVU7LGilFkt
https://dl.doubtnut.com/l/_lWzDxorAXSjP


View Text Solution

26. Although Zr belongs to 4d and Hf belongs to 5d transition series, but

it is quite difficult to separate them. Why?

View Text Solution

27. The outer electronic configurations of two transition metals are (i)

 and (ii)  respectively. Based on this information predict the

relative stability of +2 and +3 oxidation state of these metals. Which of

the two exhibits larger number of oxidation states ?

View Text Solution

3d54s2 3d64s2

28. The second and third rows of transition elements resemble each other

much more than they resemble the first row. Explain why ?

View Text Solution

https://dl.doubtnut.com/l/_lWzDxorAXSjP
https://dl.doubtnut.com/l/_aqVIWin6c8zV
https://dl.doubtnut.com/l/_E3icnaqLrr2t
https://dl.doubtnut.com/l/_Lxpa6XK7yfW9


29. Although  and  ions have the same number of unpaired

electrons but the magnetic moment of  is 3.87 BM and that of 

 is 4.87 BM. Why?

View Text Solution

Cr3 + Co2 +

Cr3 +

Co2 +

30. Although +3 oxidation state is the characteristic oxidation state of

lanthanoids but cerium shows +4 oxidation state also. Why?

View Text Solution

31. When orange solution containing  ion is treated with an alkali,

a yellow solution is formed and when H+ ions are added to yellow

solution, an orange solution is obtained. Explain why does this happen?

View Text Solution

CrO
2 −
7

https://dl.doubtnut.com/l/_Lxpa6XK7yfW9
https://dl.doubtnut.com/l/_C1AksPpJQPCf
https://dl.doubtnut.com/l/_IC4Bh0U5N3n2
https://dl.doubtnut.com/l/_2UiZOVwdpd4P


32. Explain why does the colour of  disappear when oxalic acid is

added to its solution in acidic medium.

View Text Solution

KMnO4

33.  of Cu is + 0.34 V while that of Zn is – 0.76 V. Explain.

View Text Solution

E ∘

34. The halides of transition elements become more covalent with

increasing oxidation state of the metal. Why?

View Text Solution

35. Reactivity of transition elements decreases almost regularly from Sc

to Cu. Explain.

View Text Solution

https://dl.doubtnut.com/l/_6LqtspOtQibm
https://dl.doubtnut.com/l/_Bj0YkZjrlqXJ
https://dl.doubtnut.com/l/_iS3WpYR2obn5
https://dl.doubtnut.com/l/_D0yCc8csKCWf


36. Explain any one of the following statements : 

(i) The transition metals are well-known for the formation of interstitial

compounds. 

(ii) The largest number of oxidation states are exhibited by manganese in

the first series of transition elements.

View Text Solution

37. Answer the following questions : 

(i) Which element in the first series of 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 ?

View Text Solution

https://dl.doubtnut.com/l/_D0yCc8csKCWf
https://dl.doubtnut.com/l/_9AY0FzGwuLar
https://dl.doubtnut.com/l/_Y8VgAldipa3K


38. How do you account for the following: 

(i) all scandium salts are white ? 

(ii) the first ionisation enthalpies of 5d transition elements are higher

than those of the 3d and 4d transition elements in respective groups ?

View Text Solution

39. Why is the +2 oxidation state of manganese quite stable, while the

same is not true for iron ?

View Text Solution

40. While filling up of the electrons in the atomic orbitals, the 4s orbital is

filled before the 3d orbital but reverse happens during the ionisation of

the atom. Explain why ?

View Text Solution

https://dl.doubtnut.com/l/_30uaCJh3tKX6
https://dl.doubtnut.com/l/_TO2ZRuT8Pubc
https://dl.doubtnut.com/l/_YcKGFxsQL3pd
https://dl.doubtnut.com/l/_bvoXDK8X75cZ


Long Answer Questions I 3 Marks Each

41. Write complete equations for 

(i) Oxidation of  by  in acidic medium. 


(ii) Oxidation of  by  in neutral aqueous medium.

View Text Solution

Fe2 + Cr2O
2 −
7

S2O
2 −
3 MnO

−
4

42. Identify the following : 

(i) Oxoanion of chromium which is stable in acidic medium. 

(ii) The lanthanoid element that exhibits +4 oxidation state.

View Text Solution

1. Give reasons : 

(a)  value for  couple is much more positive than that

for . 


E ∘ Mn3 + /Mn2 +

Fe3 + /Fe2 +

https://dl.doubtnut.com/l/_bvoXDK8X75cZ
https://dl.doubtnut.com/l/_WQDzhDmlk8vd
https://dl.doubtnut.com/l/_T9b1iIV4n8Z4


(b) Iron has higher enthalpy of atomisation than that of copper. 

( c )  is colourless in aqueous solution whereas  is coloured.

View Text Solution

Sc3 + Ti3 +

2. (a) Account for the following : 

(i) Transition metals form large number of complex compounds. 

(ii) The lowest oxide of transition metal is basic whereas the highest

oxide is amphoteric or acidic. 

(iii)  value for the  couple is highly positive (+1.57 V) as

compare to . 

(b) Write one similarity and one difference between the chemistry of

lanthanoid and actinoid elements.

View Text Solution

E ∘ Mn3 + /Mn2 +

Cr3 + /Cr2 +

3. (a) Account for the following: 

(i) Transition metals show variable oxidation states. 

(ii) Zn, Cd and Hg are soft metals. 

https://dl.doubtnut.com/l/_T9b1iIV4n8Z4
https://dl.doubtnut.com/l/_kRXgeTgPOG4G
https://dl.doubtnut.com/l/_nOpUDTBDN92e


(iii)  value for the  couple is highly positive (+1.57 V) as

compared to . 

(b) Write one similarity and one difference between the chemistry of

lanthanoid and actinoid elements.

View Text Solution

E ∘ Mn3 + /Mn2 +

Cr3 + /Cr2 +

4. Account for the following: 

(a)  is more stable than . 


(b) Atomic radii of 4d and 5d series elements are nearly same. 

(c) Hydrochloric acid is not used in permanganate titrations.

View Text Solution

CuCl2 Cu2Cl2

5. (a) How would you account for the following: 

(i) Actinoid contraction is greater than lanthanoid contraction. 

(ii) Transition metals form coloured compounds. 

(b) Complete the following equation : 

2MnO
−
4 + 6H + + 5NO−

2 →

https://dl.doubtnut.com/l/_nOpUDTBDN92e
https://dl.doubtnut.com/l/_DBhMrugfpAtd
https://dl.doubtnut.com/l/_iTWO4sQzEqsb


View Text Solution

6. (a) Account for the following: 

(i)  is unstable in an aqueous solution. 


(ii) Transition metals form complex compounds. 

(b) Complete the following equation: 

View Text Solution

Cu+

Cr2O
2 −
7 + 8H + + 3NO−

2 →

7. (a) How would you account for the following: 

(i) Highest fluoride of Mn is MnF, whereas the highest oxide is . 


(ii) Transition metals and their compounds show catalytic properties. 

(b) Complete the following equation: 

View Text Solution

Mn2O7

3MnO
2 −
4 + 4H + →

https://dl.doubtnut.com/l/_iTWO4sQzEqsb
https://dl.doubtnut.com/l/_lvrxdpveftqj
https://dl.doubtnut.com/l/_HMtvu9Dxd6jY
https://dl.doubtnut.com/l/_brMvDEoiZMUl


8. Complete the following chemical equations : 

(i)  


(ii)  


(iii) 

View Text Solution

Cr2O
2 −
7 + 6Fe2 + + 14H + →

2CrO2 −
4 + 2H + →

2MnO
−
4 + 5C2O

2 −
4 + 16H + →

9. How would you account for the following: 

(i) Among lanthanoids, Ln (III) compounds are predominant. However,

occasionally in solutions or in solid compounds, +2 and +4 ions are also

obtained. 

(ii) The  for copper is positive (0.34 V). Copper is the only metal

in the first series of transition elements showing this behaviour. 

(iii) The metallic radii of the third (5d) series of transition metals are

nearly the same as those of the corresponding members of the second

series.

View Text Solution

E ∘
M 2 + /M

https://dl.doubtnut.com/l/_brMvDEoiZMUl
https://dl.doubtnut.com/l/_m8XB0w6cQEQX
https://dl.doubtnut.com/l/_JzH5GdQPGahT


10. Complete the following chemical equations : 

(i)  


(ii)  


(iii) 

View Text Solution

MnO
−
4 + C2O

2 −
4 + H + →

KMnO4

heated
−−−→

Cr2O
2 −
7 H2S + H + →

11. How would you account for the following ? 

(i) The atomic radii of the metals of the third (5d) series of transition

elements are virtually the same as those of the corresponding members

of the second (4d) series. 

(ii) The  value for the  couple is much more positive

than that for  couple or  couple. 


(iii) The highest oxidation state of a metal is exhibited in its oxide or

fluoride.

View Text Solution

E ∘ Mn3 + /Mn2 +

Cr3 + /Cr2 + Fe3 + /Fe2 +

https://dl.doubtnut.com/l/_JzH5GdQPGahT
https://dl.doubtnut.com/l/_OI9dM1Ej7xCm


12. Explain the following facts : 

(a) Transition metals act as catalysts. 

(b) Chromium group elements have the highest melting points in their

respective series. 

(c) Transition metals form coloured complexes.

View Text Solution

13. (a) Complete the following chemical equations for reactions in

aqueous media : 

(i)  


(ii)  


(b) How many unpaired electrons are present in  ion (At. no. of Mn

= 25] ? How does it influence magnetic behaviour of  ions ?

View Text Solution

Cr2O
2 −
7 + H + + Fe2 + →

MnO
−
4 + I − + H + →

Mn2 +

Mn2 +

https://dl.doubtnut.com/l/_IAk5l628vhbR
https://dl.doubtnut.com/l/_lTqdlsAS882N


14. Identify A to E and explain the reactions involved. 

View Text Solution

15. Write chemical equations for the following reactions : 

(a) Oxidation of nitrite ion by  in acidic medium. 


(b) Acidification of potassium chromate solution. 

(c) Disproportionation of manganese(VI) in acidic solution.

View Text Solution

MnO
−
4

https://dl.doubtnut.com/l/_Z0HU6jH4fUK4
https://dl.doubtnut.com/l/_WAOGV2bdoRTc


16. Account for the following: 

(a) Europium(II) is more stable than cerium(II). 

(b) Transition metals have high enthalpies of atomisation. 

(c) Actinoid ions are generally coloured.

View Text Solution

17. When a chromite ore (A) is fused with sodium carbonate in free excess

of air and the product is dissolved in water, a yellow solution of

compound (B) is obtained. After treatment of this yellow solution with

sulphuric acid, compound (C) can be crystallised from the solution. When

compound (C) is treated with KCl, orange crystals of compound (D)

crystallise out. Identify (A) to (D) and also explain the reactions.

View Text Solution

https://dl.doubtnut.com/l/_WAOGV2bdoRTc
https://dl.doubtnut.com/l/_EcZmtjnBfpgi
https://dl.doubtnut.com/l/_nkl8AG617hwI


18. When an oxide of manganese (A) is fused with KOH in the presence of

an oxidising agent and dissolved in water, it gives a dark green solution

of compound (B). Compound (B) disproportionates in neutral or acidic

solution to give purple compound (C). An alkaline solution of compound

(C) oxidises potassium iodide solution to a compound (D) and compound

(A) is also formed. Identify compounds (A) to (D) and also explain the

reactions involved.

View Text Solution

19. A violet compound of manganese (A) decomposes on heating to

liberate oxygen and compounds (B) and (C) of manganese are formed.

Compound (C) reacts with KOH in the presence of potassium nitrate to

give compound (B). On heating compound (C) with conc.  and

NaCl, chlorine gas is liberated and a compound (D) of manganese along

with other products is formed. Identify compounds (A) to (D) and also

explain the reactions involved.

View Text Solution

H2SO4

https://dl.doubtnut.com/l/_RhTv8o5xds30
https://dl.doubtnut.com/l/_Jxs8LaswylDB


20. Mention the types of compounds formed when small atoms like H, C

and N get trapped inside the crystal lattice of transition metals. Also give

physical and chemical characteristics of these compounds.

View Text Solution

21. (a) Write the electronic configuration of the element with atomic

number 102. 

(b) What is lanthanoid contraction ? What is its effect on the chemistry of

the elements which follow the lanthanoids?

View Text Solution

22. The magnetic moments of few transition metal ions are given below : 

 


Metal ion Magnetic moment (BM)

Sc3 + 0.00

Cr2 + 4.90

Ni2 + 2.84

Ti3 + 1.73

https://dl.doubtnut.com/l/_Jxs8LaswylDB
https://dl.doubtnut.com/l/_eBZBpvs9LwEQ
https://dl.doubtnut.com/l/_nZa47aV7D1cm
https://dl.doubtnut.com/l/_jVRrXXoj4pPu


Long Answer Questions Ii 5 Marks Each

(At. no. Sc = 21, Ti = 22, Cr = 24, Ni = 28) 

Which of the given metal ions : 

(i) has the maximum number of unpaired electrons ? 

(ii) forms colourless aqueous solution ? 

(iii) exhibits the most stable +3 oxidation state ?

View Text Solution

1. (a) (i) How is the variability in oxidation states of transition metals

different from that of the p-block elements ? 

(ii) Out of  and  which ion is unstable in aqueous solution and

why ? 

(iii) Orange colour of  ion changes to yellow when treated with

an alkali. Why ? 

(b) Chemistry of actinoids is complicated as compared to lanthanoids.

Give two reasons.

View Text Solution

Cu+ Cu2 +

Cr2O
2 −
7

https://dl.doubtnut.com/l/_jVRrXXoj4pPu
https://dl.doubtnut.com/l/_6QEr555AYyQY


View Text Solution

2. (a) Following are the transition metal ions of 3d series : 

 


(Atomic numbers : Ti = 22, V = 23, Mn = 25, Cr = 24) 

Answer the following : 

(i) Which ion is most stable in an aqueous solution and why ? 

(ii) Which ion is a strong oxidising agent and why ? 

(iii) Which ion is colourless and why ? 

(b) Complete the following equations : 

(i)  


(ii) 

View Text Solution

Ti4 + , V 2 + , Mn3 + , Cr3 +

2MnO
−
4 + 16H + + 5S2 − →

KMnO4

Heat
−−→

3. (a) Account for the following : 

(i) Mn shows the highest oxidation state of +7 with oxygen but with

fluorine it shows the highest oxidation state of +4. 

(ii)  is a strong reducing agent. 
Cr2 +

https://dl.doubtnut.com/l/_6QEr555AYyQY
https://dl.doubtnut.com/l/_lY4sGRL1mYlc
https://dl.doubtnut.com/l/_0eXKUzYiJyaI


(iii)  salts are coloured while  salts are white. 


(b) Complete the following equations : 

(i)  


(ii) 

View Text Solution

Cu2 + Zn2 +

2MnO2 + 4KOH + O2

Δ
−−→

Cr2O
2 −
7 + 14H + + 6I − →

4. The elements of 3d transition series are given as : 

Sc Ti V Cr Mn Fe Co Ni Cu Zn 

Answer the following : 

(i) Write the elements which shows maximum number of oxidation states.

Give reason. 

(ii) Which element has the highest m.p. ? 

(iii) Which element shows only +3 oxidation state ? 

(iv) Which element is a strong oxidising agent in +3 oxidation state and

why ?

View Text Solution

https://dl.doubtnut.com/l/_0eXKUzYiJyaI
https://dl.doubtnut.com/l/_otHwhT8XB4OR
https://dl.doubtnut.com/l/_5xki8BzPSXms


5. (a) Blackish brown coloured solid (A) which is an oxide of manganese,

when fused with alkali metal hydroxide and an oxidising agent like 

, produces a dark green coloured compound (B). Compound (B) on

disporportionation in neutral and acidic solution gives a purple coloured

compound (C). Identify (A), (B) and (C) and write the reaction involved

when compound (C) is heated to 513 K. 

(b) (i)  values for the first series of transition

elements are given below. Answer the question that follows. 

 


Identify the two strongest oxidising agents in the aqueous solution from

the above data. 

(ii) Cu (I) ion in aqueous solution is not known 

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

View Text Solution

KNO3

E ∘ _ (M 3 + /M 2 + )

6. (a) Account for the following: 

(i)  is a strong oxidising agent in aqueous solution. 
Ce4 +

https://dl.doubtnut.com/l/_5xki8BzPSXms
https://dl.doubtnut.com/l/_NJHw8RhttWJy


(ii) Transition metals have high enthalpy of atomisation. 

(iii) Mn shows maximum number of oxidation states in 3d series. 

(b) Complete the following equations: 

(i)  


(ii) 

View Text Solution

2MnO
−
4 + 6H + + 5NO−

2 →

Cr2O
2 −
7 + 14H + + 6Fe2 + →

7. (a) How will you prepare : 

(i)  from  ? 


(ii)  from  ? 


(b) Account for the following: 

(i)  is more stable than  towards oxidation to +3 state. 


(ii) The enthalpy of atomisation is lowest for Zn is 3d series of the

transition elements. 

(iii) Actinoid elements show wide range of oxidation states.

View Text Solution

K2MnO4 MnO2

Na2Cr2O7 Na2CrO4

Mn2 + Fe2 +

https://dl.doubtnut.com/l/_NJHw8RhttWJy
https://dl.doubtnut.com/l/_AwOcgWiy8olK
https://dl.doubtnut.com/l/_3ivT1ab4MffM


8. (a) Complete the following equations : 

(i)  


(ii)  


(b) Account for the following: 

(i) Zn is not considered a transition element. 

(ii) Transition metals form a large number of complexes. 

(iii) The  value for the  couple is much more positive

than that for  couple.

View Text Solution

Cr2O
2 −
7 + 2OH − →

MnO
−
4 + 14H + + 3e− →

E ∘ Mn3 + /Mn2 +

Cr3 + /Cr2 +

9. (i) Name the element of 3d transition series which shows maximum

number of oxidation states. Why does it show so? 

(ii) Which transition metal of 3d series has positive  value

and why? 

(iii) Out of  and , which is a stronger oxidising agent and

why? 

(iv) Name a member of the lanthanoid series which is well known to

exhibit +2 oxidation state. 

E ∘ (M 2 + /M)

Cr3 + Mn3 +

https://dl.doubtnut.com/l/_3ivT1ab4MffM
https://dl.doubtnut.com/l/_AlKEm9JWxmvx


(v) Complete the following equation : 

View Text Solution

MnO
−
4 + 8H + + 5e− →

10. (a) Give reasons for the following: 

(i)  is a good oxidising agent. 


(ii)  values are not regular for first row transition

metals (3d series). 

(iii) Although 'F' is more electronegative than 'O', the highest Mn fluoride

is , whereas the highest oxide is . 


(b) Complete the following equations : 

(i)  

(ii) 

View Text Solution

Mn3 +

E ∘ _ (M 2 + /M)

MnF4 Mn2O7

2CrO2 −
4 2H + →

KMnO4

heat
−−→

11. (a) Complete the following chemical equations : 

(i)  
MnO
−
4 (aq) + S2O

2 −
3 (aq) + H2O(l) →

https://dl.doubtnut.com/l/_AlKEm9JWxmvx
https://dl.doubtnut.com/l/_bzRu3s9mJ5v3
https://dl.doubtnut.com/l/_GIuB6FrwAvwE


(ii)  


(b) Explain the following observations: 

(i)  (Z = 57) and  (Z = 71) do not show any colour in solutions. 


(ii) Among the divalent cations in the first series of transition elements,

manganese exhibits the maximum paramagnetism. 

(iii)  ion is not known in aqueous solutions.

View Text Solution

Cr2O
2 −
7 (aq) + Fe2 + (aq) + H + (aq) →

La3 + Lu3 +

Cu+

12. (a) Complete the following chemical equations : 

(i)  


(ii)  


(b) How would you account for the following: 

(i) The oxidising power of oxoanions are in the order 

. 


(ii) The third ionisation enthalpy of manganese (Z = 25) is exceptionally

high. 

(iii)  is a stronger reducing agent than .

View Text Solution

Cr2O
2 −
7 (aq) + H2S(g) + H + (aq) →

Cu2 + (aq) + I − (aq) →

VO+
2 < Cr2O

2 −
7 < MnO

−
4

Cr2 + Fe2 +

https://dl.doubtnut.com/l/_GIuB6FrwAvwE
https://dl.doubtnut.com/l/_xGLKz79cbXcS


13. (a) (i) Which is stronger reducing agent  or  and why? 


(ii) Explain why  ion is not stable in aqueous solutions. 


(iii) Explain why  is a strong oxidising agent. 


(b) Describe the oxidising property of  in neutral or faintly

alkaline medium for its reaction with iodide ions and thiosulphate ions.

View Text Solution

Cr2 + Fe2 +

Cu+

Ce4 +

KMnO4

14. Explain the following: 

(a) Actinoids show large number of oxidation states. 

(b) The transition metals form a large number of complex compounds. 

(c) Chromium is a typical hard metal while mercury is a liquid. 

(d) MnO is basic while  is acidic in nature. 


(e) Silver is a transition metal but zinc is not.

View Text Solution

Mn2O7

https://dl.doubtnut.com/l/_xGLKz79cbXcS
https://dl.doubtnut.com/l/_pxfBw8SuTjv9
https://dl.doubtnut.com/l/_NvBAVdFbBZhQ
https://dl.doubtnut.com/l/_XkI4V3Fo8Whi


15. (a) Account for the following : 

(i) Oxidising power in the series . 


(ii) Actinoid contraction is greater from element to element than

lanthanoid contraction. 

(iii) Oxoanions of a metal show higher oxidation state. 

(b) What is Misch metal ? Give its one use.

View Text Solution

VO2 + < Cr2O
2 −
7 < MnO

−
4

16. (a) Out of  and CuCl, which compound will be

coloured and why ? 

(b) Explain : 

(i)  is a strong oxidising agent while  is not 


(ii) Zr and Hr have identical sizes. 

(iii) The lowest oxidation state of manganese is basic while the highest is

acidic. 

(iv) Mn (II) shows maximum paramagnetic character amongst the divalent

ions of the first transition series.

View Text Solution

Ag2SO4, CuF2, MgF2

CrO
2 −
4 MnO

2 −
4

https://dl.doubtnut.com/l/_XkI4V3Fo8Whi
https://dl.doubtnut.com/l/_y7XNMOTl4O1C


17. Give reasons for the following: 

(a) Transition metals have high enthalpies of atomisation, 

(b) Among the lanthanoids, Ce (III) is easily oxidised to Ce (IV). 

(c)  redox couple has less positive electrode potential than 

 couple. 


(d) Copper (I) has  configuration, while copper (II) has 

configuration, still copper (II) is more stable in aqueous solution than

copper (I). 

(e) The second and third transition series elements have almost similar

atomic radii.

View Text Solution

Fe3 + ∣ Fe2 +

Mn3 + ∣ Mn2 +

d10 d9

18. (a) In the titration of  with  in the acidic medium, why

is dil.  used instead of dil. HCI ? 


(b) Give reasons : 

(i) Among transition metals, the highest oxidation state is exhibited in

FeSO4 KMnO4

H2SO4

https://dl.doubtnut.com/l/_y7XNMOTl4O1C
https://dl.doubtnut.com/l/_HqqF2K9SsFpl
https://dl.doubtnut.com/l/_YuZGUMc2gwHI


oxoanions of a metal. 

(ii)  is used as an oxidising agent in volumetric analysis. 


(iii) Transition metals form a number of interstitial compounds. 

(iv)  salts are white while  salts are blue.

View Text Solution

Ce4 +

Zn2 + Cu2 +

19. (a) Write balanced equations to represent what happens when 

(i)  is treated with KI. 


(ii) Acidified potassium dichromate solution is reacted with iron (II)

solution (ionic equation). 

(b) (i) The figure given below illustrates the first ionisation enthalpies of

first, second and third series of transition elements. Answer the questions

that follow : 

Cu2 +

https://dl.doubtnut.com/l/_YuZGUMc2gwHI
https://dl.doubtnut.com/l/_ldNuSevhBmZa


 


Which series amongst the first, second and third series of transition

elements have the highest first ionisation enthalpy and why ? 

(ii) Separation of lanthanoid elements is difficult. Explain. 

(iii)  and  ions in solution are good reducing agents

but an aqueous solution of  is a good oxidising agent. Why?

View Text Solution

Sm2 + , Eu2 + Y b2 +

Ce4 +

20. (a) Transition metals can act as catalysts because these can change

their oxidation state. How does Fe(III) catalyse the reaction between

iodide and persulphate ions ? 

(b) Mention any three processes where transition metals act as catalysts.

View Text Solution

https://dl.doubtnut.com/l/_ldNuSevhBmZa
https://dl.doubtnut.com/l/_GEaGdIJBD7Da


Self Assessment Test Section A Multiple Choice Questions Choose The

Correct Option

View Text Solution

21. Consider the standard electrode potential values (M2+/M) of the

elements of the first transition series. 

Explain : 

(i)  value for copper is positive. 


(ii)  value of Mn is more negative as expected from the trend. 


(iii)  is a stronger reducing agent than .

View Text Solution

Ti V Cr Mn Fe CO Ni Cu

−1.63 −1.18 −0.90 −1.18 −0.44 −0.28 −0.25 +0.

E ∘

E ∘

Cr2 + Fe2 +

1. Which of the following is not a transition element ?

A. Chromium

B. Copper

https://dl.doubtnut.com/l/_GEaGdIJBD7Da
https://dl.doubtnut.com/l/_AQ0zowvq2KuK
https://dl.doubtnut.com/l/_vieT2Po3Slu4


C. Manganese

D. Indium

Answer: D

View Text Solution

2. General electronic configuration of transition elements is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

(n − 1)d1 − 10ns1 − 2

(n − 2)1 − 10
ns1 − 2

(n − 1)d1 − 8ns2

(n − 2)1 − 10
ns2

https://dl.doubtnut.com/l/_vieT2Po3Slu4
https://dl.doubtnut.com/l/_BnsDu2R8QZe6


3. Properties like variety of oxidation states, formation of coloured ions

and complex compound formation are due to

A. partly filled s-orbitals.

B. partly filled p-orbitals.

C. partly filled d-orbitals.

D. completely filled d-orbitals.

Answer: C

View Text Solution

4. n being the number of unpaired electrons, the magnetic moment  of

a molecule is given by

A. 

B. 

C. 

μ

√n(n − 2)

μ = √n(n + 2)

√n(n − 1)

https://dl.doubtnut.com/l/_VoEI0ZriRMiL
https://dl.doubtnut.com/l/_pdNLvZeLsLVI


D. 

Answer: B

View Text Solution

μ = √n(n + 1)

5. The energy used in the excitation of an electron from a lower energy d-

orbital to a higher energy d-orbital lies in

A. UV range.

B. IR range.

C. X-ray range.

D. Visible range.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_pdNLvZeLsLVI
https://dl.doubtnut.com/l/_oUku74Hw7Elx


6. Assertion (A) : A variety of steel and stainless steel can be prepared by

using Cr, V, W, Mo and Mn. 

Reason (R) : As the oxidation number of a metal increases, ionic character

decreases.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, luut Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_1BKx1lV5bSzt


7. Assertion (A) : Whenever half-filled or fully filled configuration of the

metal is disturbed after removing the electrons, a high value of I.E. is

observed. 

Reason (R) : Paramagnetic substances are repelled by the magnetic field

where as diamagnetic substances are attracted by the magnetic field.

A. Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

C. Assertion (A) is correct, luut Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_4ZRgCaguYfXV

