


1. The aqueous solution containing which one of the following ions will be colourless ?   	
(a) Fe2+ 			(b) Mn2+ 		
(c) Ti3+			(d) Sc3+
2. In which of the following pairs are both the ions coloured in aqueous solution?  		  
	(At. No. Sc= 21, Ti = 22, Ni = 28, Cu = 29, Co = 27)
(a) Sc3+, Co2+		(b) Ni2+, Cu+		
(c) Ni2+, Ti3+ 		(d) Sc3+, Ti3+ 

3. Identify the incorrect statement among the following. 					  
(a) Shielding power of 4f electrons is quite weak 		
	(b) There is a decrease in the radii of the atoms or ions as one proceeds from La to Lu 		
(c) Lanthanoid contraction is the accumulation of successive shrinkages.			
	(d) As a result of lanthanoid contraction, the properties of 4d series of the transition elements have no similarities with the 5d series of elements.

4. Which of the following ions will exhibit colour in aqueous solutions ?	
(a) La3+ (Z = 57)		(b) Ti3+ (Z = 22)		
(c) Lu3+ (Z = 71)		(d) Sc3+ (Z = 21)

5. Which of the following ions has electronic configuration [Ar]3d6 ?				
(a) Ni3+			(b) Mn3+			
(c) Fe3+			(d) Co3+

6. For the four successive transion elements (Cr, Mn, Fe and Co), the stability of +2 oxidation state will be there in which of the following order ?							  
	(a) Mn > Fe > Cr > Co				(b) Fe > Mn > Co > Cr
	(c) Co > Mn > Fe > Cr				(d) Cr > Mn > Co > Fe
	(At. nos. Cr = 24, Mn = 25, Fe = 26, Co = 27)

7. The d-electron configurations of Cr2+, Mn2+, Fe2+ and Co2+ are d4, d5, d6 and d7 respectively. Which one of the following will exhibit minimum paramagnetic behaviour ?	
(a) [Mn(H2O)6]2+		(b) [Fe(H2O)6]2+		
(c) [Co(H2O)6]2+		(d) [Cr(H2O)6]2+

8. Which one of the following does not correctly represent the correct order of the property indicated against it?
	(a) Ti < V < Cr < Mn : increasing number of oxidation states				  
	(b) Ti3+ < V3+ < Cr3+ < Mn3+ : increasing magnetic moment
	(c) Ti  < V  < Cr  < Mn  : increasing melting points
	(d) Ti < V < Mn < Cr : increasing 2nd ionization enthalpy

9. The catalytic activity of transition metals and their compounds is ascribed mainly to :	  
(a) their magnetic behaviour			(b) their unfilled d-orbitals
	(c) their ability to adopt variable oxidation state	(d) their chemical reactivity
10. Which of the following exhibit only + 3 oxidation state ?		
(a) U			(b) Th			
(c) Ac			(d) Pa

11. Which of the following lanthanoid ions is diamagnetic ?					
	(At nos. Ce = 58, Sm = 62, Eu = 63, Yb = 70)
(a) Sm2+		(b) Eu2+			
(c) Yb2+		(d) Ce2+


12. Which of the following statements about the interstitial compounds is incorrect ?	
(a) They are chemically reactive.
	(b) They are much harder than the pure metal.
	(c) They have higher melting points than the pure metal.
	(d) They retain metallic conductivity.

13. Magnetic moment 2.83 BM is given by which of the following ions?			
	(At.nos.Ti=22,Cr=24, Mn=25, Ni=28)
(a) Ti3+			(b)Ni2+			
(c) Cr3+			(d) Mn2+

14. Which of the following processes does not involve oxidation of iron ?			
	(a) Decolourization of blue CuSO4 solution by iron
	(b) Formation of Fe (CO)5 from Fe 
	(c) Liberation of H2 from steam by iron at high temperature
 	(d) Rusting of iron sheets

15. Gadolinium belongs to 4f series. It's atomic number is 64. Which of the following is the correct electronic configuration of gadolinium ?			
(a) [Xe]4f86d2		(b) [Xe]4f 95s1 		
(c) [Xe] 4f75d16s2	(d) [Xe] 4f65d26s2

16.  Which one of the following statements related to lanthanons is incorrect ? 		 
	(a) Ce (+4) solutions are widely used as oxidizing agent in volumetric analysis.
	(b) Europium shows +2 oxidation state. 
	(c) The acidic nature decreases as the ionic radius decreases from Pr to Lu
	(d) All the lanthanous are much more reactive than aluminium

17. The reason for greater range of oxidation states in actinoids is attributed to :		
(a) The radioactive nature of actinoids 	
(b) Actinoid contraction
	(c) 5f, 6d and 7s levels having comparable energies 
	(d) 4f and 5d levels being close in energies
18. Name the gas that can readily decolourise acidified KMnO4 solution:	
(a) CO2			(b) SO2			
(c) NO2			(d) P2O5

19. Match the might ions given in Column I with the spin magnetic moments of the ions given in Column II and assign the correct code :								[NEET 2018]
		Column I			Column II

		(a)	Co3+			(i)  B.M.

		(b)	Cr3+			(ii)  B.M.

		(c)	Fe3+			(iii)  B.M.

		(d)	Ni2+			(iv) B.M.

						(v)  B.M.
		a	b	c	d
	(a) 	iv	v	ii	i
	(b) 	iii	v	I	ii
	(c) 	iv	I	ii	iii
	(d) 	I	ii	iii	iv

20. The manganate and permanganate ions are tetrahedral, due to:	XII_PI_Page 233, para-4, Q. 233 [M]
	(a) The –bonding involves overlap of d-orbitals of oxygen with d-orbitals of manganese.
	(b) The –bonding involves overlap of p-orbitals of oxygen with d-orbitals of manganese.
	(c) There is no –bonding.						
	(d) The –bonding involves overlap of p-orbitals of oxygen with p-orbitals of manganese.

21. For decolorization of 1 mole of KMnO4, the moles of H2O2 required is : 			
	(a) 1/2 			(b) 3/2 			
	(c) 5/2 			(d) 7/2 

22. Among the following pairs of ions, the lower oxidation state in aqueous solution is more stable than the other, in : 	  									    
	(a) T+, T 3+		(b) Cu+ , Cu2+		
	(c) Cr2+ , Cr3+		(d) V2+, VO2+

23. Which one of the following is not coloured ?			
(a) Cu2+			(b) Cu+			
(c) Ni2+			(d) Fe3+

24. KMnO4 acts as an oxidising agent in the neutral medium and gets reduced to MnO2. The equivalent weight of KMnO4 in neutral medium will be :						   
 (a) mol. wt. / 2		(b) mol. wt. / 3		
(c) mol. wt. / 4		(d) mol. wt. / 7

25. Which of the following is an amphoteric oxide ?	
(a) CrO3		(b) Cr2O3		
(c) V2O3		(d) TiO

26. Choose the incorrect statement among the following –					    
(a) The chemistry of different lanthanoids is very similar 
	(b) 4 f and 5 f-orbitals are equally shielded 
	(c) d-block element show irregular and erratic chemical properties among themselves
	(d) La and Lu have partially filled d-orbitals and no other partially filled orbitals


27. 
For the reaction,										 pH values 'x' and 'y' can be 
(a) 4 and 5		(b) 4 and 8		
(c) 8 and 4		(d) 8 and 9 

28. Which of the following has maximum number of unpaired d-electrons ? 	
(a) Fe2+			(b) Cu+			
(c) Zn			(d) Ni3+ 

29. Violet colour appear in glass when we add–			
(a) Cr3+		(b) Mn4+		
(c) I2		(d) K+

30. Which is least stable in aqueous medium 		
(a) Fe+2			(b) Co+2			
(c) Ni+2			(d) Mn+2 

31. Which of the following ions has the maximum magnetic moment? 	
(a) Mn2+			(b) Fe2+			
(c) Ti2+			(d) Cr2+.

32. The atomic numbers of V,Cr,Mn and Fe are respectively 23,24,25 and 26. Which one of these may be expected to have the highest second ionization enthalpy ?	
(a) Cr			(b) Mn			
(c) Fe			(d) V

33. Which of the following group of transition metals is called coinage metals ?
(a) Cu, Ag, Au		(b) Ru, Rh, Pb		
(c) Fe, Co, Ni		(d) Os. Ir, Pt

34. The radius of La3+ (Atomic number of La = 57) is 1.06Å. Which one of the following given values will be closest to the radius of Lu3+ (Atomic number of Lu = 71) ?
(a) 1.60Å		(b) 1.40Å		
(c) 1.06Å		(d) 0.85Å

35. Which of the following factors may be regarded as the main cause of lanthanide contraction ?	
	(a) Greater shielding of 5d electrons by 4f electrons					
	(b) Poorer shielding of 5d electron by 4f electrons
	(c) Effective shielding of one of 4f electrons by another in the sub-shell
	(d) Poor shielding of one of 4f electron by another in the sub-shell.

36. The ‘‘spin-only’’ magnetic moment [in units of Bohr magneton, (B) of Ni2+ in aqueous solution would be (atomic number of Ni = 28)								
(a) 2.84 		(b) 4.90			
(c) 0			(d) 1.73


37. Lanthanoid contraction is caused due to : 						
(a) the appreciable shielding on outer electrons by 4ƒ electrons from the nuclear charge
	(b) the appreciable shielding on outer electrons by 5ƒ electrons from the nuclear charge
	(c) the same effective nuclear charge from Ce to Lu
	(d) the imperfect shielding on outer electrons by 4f electrons from the nuclear charge
38. The actinoids exhibit more number of oxidation states in general than the lanthanoids. This is because
	(a) The actinoids are more reactive than the lanthanoids.				
	(b) The 5f orbitals extend farther from the nucleus than the 4f orbitals.
	(c) The 5f orbitals are more buried than the 4f orbitals
	(d) There is a similarity between 4f and 5f orbitals in their angular part of the wave function

39. Larger number of oxidation states are exhibited by the actinoids than those by the lanthanoids, the main reason being.									
(a) lesser energy difference between 5f and 6d than between 4f and 5d orbitals
	(b) more energy difference between 5f and 6d than between 4f and 5d orbitals
	(c) more reactive nature of the actinoids than the lanthanoids
	(d) 4f orbitals more diffused than the 5f orbitals

40. In context with the transition elements, which of the following statements is incorrect ?
(a) In the highest oxidation states, the transition metal show basic character and form cationic complexes.
	(b) In the highest oxidation states of the first five transition elements (Sc to Mn), all the 4s and 3d electrons are used for bonding.
	(c) Once the d5 configuration is exceeded, the tendency to involve all the 3d electrons in bonding decreases.
	(d) In addition to the normal oxidation states, the zero oxidation state is also shown by these elements in complexes.

41. In context of the lanthanoids, which of the following statement is not correct ? 	
(a) There is a gradual decrease in the radii of the members with increasing atomic number in the series.
	(b) All the member exhibit +3 oxidation state.
	(c) Because of similar properties the separation of lanthanoids is not easy.
	(d) Availability of 4f electrons results in the formation of compounds in +4 state for all the members of the series.

42. Which of the following arrangements does not represent the correct order of the property stated against it ?
	(a) V2+ < Cr2+ < Mn2+ < Fe2+ : paramagnetic behaviour			       
	(b) Ni2+ < Co2+ < Fe2+ < Mn2+ : ionic size
	(c) Co3+ < Fe3+ < Cr3+ < Sc3+ : stability in aqueous solution
	(d) Sc < Ti < Cr < Mn : number of oxidation states
43. The colour of KMnO4 is due to :						
(a) M  L charge transfer transition 		(b) d – d transition
 	(c) L  M charge transfer transition 		(d)  – * transition 

44. The highest value of the calculated spin–only magnetic moment (in BM) among all the transition metal complexes is :								
(a) 4.90			(b) 6.93 		
(c) 3.87 			(d) 5.92 

45. The transition element that has lowest enthalpy of atomisation, is :	  
(a) V			(b) Fe			
(c) Zn			(d) Cu

46. The element that usually does NOT show variable oxidation states is : 	
(a) Cu	  		(b) Ti	 		
(c) Sc 			(d) V   

47. The pair of metal ions that can give a spin-only magnetic moment of 3.9 BM for the complex
(a) Cr2+ and Mn2+	(b) V2+ and Co2+		
(c) V2+ and Fe2+		(d) Co2+ and Fe2+

48. Consider the following reactions: 	
	NaCl + K2Cr2O7 + H2SO4 (A) + side products 
			    (conc.) 
	(A) + NaOH (B) + Side products 
	(B) + H2SO4 + H2O2 (C) + Side products 
	          (dilute) 
	The sum of the total number of atoms in one molecule each of (A), (B) and (C) is______ 

	fuEufyf[kr vfHkfØ;kvksa ij fopkj dhft,%
		NaCl + K2Cr2O7 + H2SO4 (A) + vfrfjDr mRikn
(a) 18			(b) 32
(c) 36			(d) 12

49. The electronic configurations of bivalent europium and trivalent cerium are respectively : 
	(atomic number : Xe = 54, Ce = 58, Eu = 63)
	(a) [Xe] 4f4 and [Xe] 4f9				(b) [Xe] 4f7 and [Xe] 4f1
	(c) [Xe] 4f7 6s2 and [Xe] 4f2 6s2			(d) [Xe] 4f2 and [Xe] 4f7

50. 5 gm of zinc is treated separately with an excess of 			
 (a) dilute hydrochloric acid and 	
(b) aqueous sodium hydroxide.
The ratio of the volumes of H2 evolved in these two reactions is:
(a) 1 : 2			(b) 2 : 1			
(c) 1 : 4			(d) 1 : 1	
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