


1. (d) 21Sc = 1s2 , 2s2 2p6, 3s2 3p63d1,4s2
	So,	Sc3+ = 1s2, 2s22p6,3s23p6
	It is colourless due to absence of unpaired electron in d-subshell
	26Fe = 1s2 , 2s2 2p6, 3s2 3p63d6,4s2
	So,	Fe2+ = 1s2, 2s22p6,3s23p6 3d6
	[image: ]	
	(It is coloured due to presence of four unpaired electrons in d-subshell)
	22Ti = 1s2, 2s22p6, 3s2 3p63d2, 4s2
	Ti3+ = 1s2, 2s22p6, 3s23p63d1
	[image: ]
	(It is coloured due to presence of an unpaired electron in d-subshell)
	25Mn = 1s2, 2s22p6, 3s23p63d5, 4s2
	Mn2+ = 1s2, 2s2 2p6, 3s23p63d5	
	[image: ]
	(It is coloured due to presence of five unpaired electrons in d-subshell) 

2. (c) 28Ni = 1s2, 2s22p6, 3s23p63d8, 4s2
	Ni2+ = 1s2, 2s22p6, 3s23p63d8
	3d8 [image: ]			[2 unpaired electrons]
	22Ti = 1s2, 2s22p6, 3s23p63d2, 4s2
	Ti3+ 1s2, 2s22p6, 3s23p63d1
						[1 unpaired electron]
	21Sc = 1s2, 2s22p6, 3s23p63d1, 4s2
	Sc3+ = 1s2, 2s22p6, 3s23p6
						[no unpaired electron]
	29Cu = 1s2, 2s22p6, 3s23p63d10, 4s1
	Cu+ = 1s2, 2s22p6, 3s23p63d10
						[no unpaired electron]
	Hence in the above ions, Ni2+ and Ti3+ are coloured in aqueous solution due to presence of unpaired electrons in d sub-shell.

3. (d)  The regular decrease in the radii of lanthanide ions from La3+ to Lu3+ is known as lathanides contraction.
	It is due to the greater effect of the increased nuclear charge than that of screening effect (sheilding effect).
	As a result of lathanide contraction, the atomic radii of element of 4d and 5d comes closer, so the properties  of 4d and 5d transition element shows the similarities.

4. (b)  Ti3+ (Z = 22)
	Ions which have unpaired electrons exhibit colour in solution. Ti3+ has an outer electronic configuration of 4s0 3d1, i.e., 1 unpaired electron. Thus its solution will be coloured.
	Sc3+  d0
	In case of La3+, 4ƒ0 configuration is present and in Lu3+, 4ƒ14 is present. So, there is no possibility of ƒ-ƒ transition, hence these ions do not appear coloured.

5. (d)  The electronic configuration of the given ions is :
	(a) Ni3+		: [Ar]3d74s0
	(b) Mn3+		: [Ar]3d44s0
	(c) Fe3+		: [Ar]3d54s0
	(d) Co3+		: [Ar]3d64s0
	Thus, Co3+ is the ion with the desired configuration.

6. (a)  The d-electron configurations of Cr2+, Mn2+, Fe2+ and Co2+ are d4, d5, d6 and d7 respectively. So stability order is Mn > Fe > Cr > Co

7. (c)  Cr2+  d4 		[image: ]			4
	Mn2+  d5 		[image: ]			5
	Fe2+  d6 		[image: ]			4
	Co2+  d7 		[image: ]			3
	Minimum Paramagnetic behaviour
8. (c)  Melting point of Mn and Zn has low M.P. than their adjacent element due to stable configuration.

9. (c) Has variable oxidation state 
	e.g. V2O5 catalyst in contact process.

10. (c)   Only Ac form Ac+3

11. (c)  Sm+2 (Z = 62)	[Xe] 4f6
	Eu+2 (Z = 63)	[Xe] 4f7
	Yb+2 (Z = 70)	[Xe] 4f14
	Ce+2 (Z = 58)	[Xe] 4f1, 5d'
	Only Yb+2 is diamagnetic.
12. (a)  Interstitial compounds are generally chemically inert.

13. (b)  = 2.83 , n = 2
	so  (blfy,) Ni2+   (3d84s0) 

14. (b)  There is no change in O.N. of Iron in Fe + 5CO  Fe (CO)5

15. (c)
16. (c)  Ce+4 is strong oxidising agent and easily convert into Ce+3 
	Eu+2 exist and behave as reducing agent lanthanons are much more reactive than aluminum. 
	Lanthanoids are basic in nature and their acidity is three.
17. (c)  Actinoids show greater number of oxidation sates because 5f, 6d and 7s levels having comparable energies (NCERT Page 231)

18. (b)  KMnO4 is an oxidising so it can oxidise SO2 readily. 
	KMnO4 + SO2  Mn2+ + SO3 
	NO2 is strong oxidizing agent, CO2 is neither oxidising agent nor reducing agent,
19. 
(a)  Co3+ = 3d6 	 n = 4	B.M.

	Cr3+ = 3d3 	 n = 3	B.M.

	Fe3+ = 3d5 	 n = 5	B.M.

	Ni2+ = 3d8 	 n = 2	B.M.

20. (b)
[image: ]

21. (c)  H2O2 reduces acidified KMnO4 to colourless MnSO4.
	2KMnO4 + 3H2SO4  K2SO4 + 2MnSO4 + 3H2O4 + 3H2O + 5[O]
		[H2O2 + O   H2O + O2] × 5
	————————————————————————————————
	2KMnO4 + 5H2O2 + 3H2SO4  K2SO4 + 2MnSO4 + 8H2O + 5O2
	      Pink					 colourless
	2 mol of KMnO4 oxidise 5 mol of H2O2

	 1 mole of KMnO4 will oxidise  mole of H2O2.	

22. (a)  As we move down in 13, 14 and 15 groups the interness of s2 electrons of valence shell increases and therefore, metals in the lower portion of the group show lower oxidation state e.g. lead show + 2 inspite of +4. Similarly + 3 oxidation state of bismuth is more stable than + 5 oxidation state. Thus, due to inert pair effect , titanium shows + 1 oxidation state rather than + 3.	

23. (b)  Cu+ has 3d10 outer electronic configuration (completely filled d-orbital) with zero unpaired electrons, as a result d-d- transitions (responsible for absorption of light radiation and hence imparting colour) are not possible. Thus compounds of Cu+ are colourless.
24. (b)  MnO4– + 2H2O + 3e– —MnO2 + 4OH–


	Equivalent mass =  =  = 52.66.
25. (b)  (a) Cr2O3 is an amphoteric oxide.	;	(b) CrO3 is an acidic oxide.
	(c) V2O3 is basic oxide.			;	(d) TiO is basic oxide.
	V2O5 is amphoteric oxide
26. (b)  4f-orbital is nearer to nucleus as compared to 5f-orbital.
	Therefore , shielding of 4f is more than 5f-orbital.

27. (c)
28. (a)
29. (a)  Cr3+  gives violet colour
30. (a)  Fe2+ quickly oxidizes to Fe3+ in aqueous medium.

31.  (a) Valence shell electron configuration of  Mn2+ is 3d5, therefore, has the maximum number of unpaired electrons equal to 5 and, therefore, has maximum magnetic moment.
	(b) Valence shell electron configuration of  Fe2+ is 3d6, therefore, has the maximum number of unpaired electrons equal to 4.
	(c) Valence shell electron configuration of  Ti2+ is 3d2, therefore, has the maximum number of unpaired electrons equal to 2.
	(d) Valence shell electron configuration of  Cr2+ is 3d4, therefore, has the maximum number of unpaired electrons equal to 4. 

32. (a)  Cr+ has stable half filled electronic configuration, [Ar]18 3d5 4s0. the removal of one more electron from this stable half filled configuration will require higher energy. 

33. (a)   Cu, Ag, Au group of elements are called coinage metals as these are used in minting coins.
34. 
(d)  Due to lanthanide contraction there occurs net decrease in size. Only one 0.85Å is smaller one. So radius of  will be closest to 0.85Å.

35. (d)  Lanthanide contraction is due to poor shielding of one of 4ƒ electron by another in the sub-shell.

36. (a)  Valence shell electron configuration of 28Ni2+ is 3d8 4s0.	or	[image: ]
	So, number of unpaired electrons (n)  = 2 

		 =  
37. (d)  Lanthanoid contraction is due to ineffective shielding produced by larger f-subshell.

38. (b)  The distance between the nucleus and 5 orbitals (actinides) is more than the distance between the nucleus and 4 orbitals (lanthanides). Hence the hold of nucleus on valence electron decreases in actinides. For this Statement-2 the actinoids exhibit more number of oxidation states in general. 

39. (a)  There is very small energy difference between 5f and 6d orbitals in actinoids than those of between 4f and 5d orbitals. Hence, electrons present in 5f and 6d orbitals can take part in bonding. 

40. (a)  The basic character of any element changes with the oxidation state, low oxidation states are more basic and high oxidation state are more acidic. For example, MnO and Mn2O3 are basic while Mn2O7 is acidic in nature.
41. (d)  Availability of 4f electrons donot results in the formation of compounds in +4 state for all the members of the series.

42. (a)
43. (c)  Colour of KMnO4 is due to charge transfer from O2– (ligand) to Mn(VII) (Central metal ion). 

44. (d)  Maximum number of unpaired electrons possible = 5  

	Spin only magnetic moment = 
45. (c)  Due to weak metallic bonding. 

46. (c)  Sc shows only +3 oxidation state. 

47. (b)  According  to CFT, H2O is weak field ligand  
	Fe2+ = t2g211eg11
	Co2+ = t2g221 eg11
	V2+   = t2g111 eg00  
	M2+ is V2+, Co2+

48. (A) = CrO2Cl2 
	(B) = Na2CrO4 
	(C) = CrO5 

49. (b)  Eu2+ : [Xe]4f7 
	Ce3+ : [Xe]4f1 

50. (d)  Zn + 2NaOH  Na2ZnO2 + H2 
	Zn + 2HCl  ZnCl2 + H2 
	According to stoichiometry in both the reactions, equal number of moles of H2 are evolved. 
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