C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Tutorial 38b)
~ Suggested Solution ~

1.
(a)
hexaaquatitanium(III) chloride

(b)
hexaamminecobalt(III) nitrate


(c)
Potassium hexacyanoferrate(III)


(d)
Sodium dichlorocyanoamminecuprate(II)

2.
Alkali metals and alkaline earth metals use only one or two valence electrons to form the 
electron sea in the metallic bonding, thus the strength of metallic bond is not very high. 
Therefore their melting point is not very high.

Transition metals have their 3d and 4s electrons participating in forming the electron sea 
of metallic bonding, therefore the strength of metallic bond in these metals is very high 
and hence they have high melting points.

3.
The effective nuclear charge of Fe3+ is much greater than that of Fe2+, thus the H2O 
ligand in [Fe(H2O)6]3+ is greatly polarized,



[Fe(H2O)6]3+  +  H2O  (  [Fe(OH)(H2O)6]2+  +  H3O+

Therefore [Fe(H2O)6]3+ is strongly acidic.

4.
Electronic configuration of Zn2+ ion is 

	
	3d

	[Ar]
	
	
	
	
	



Zn2+(aq) ion does not have incompletely filled d-orbital available for d-d electronic 
transition and therefore it is colourless.


Electronic configuration of Cu2+ ion is 

	
	3d

	[Ar]
	
	
	
	
	



Due to the influence of H2O ligands, the five degenerate 3d-orbitals split into two sets 
with a small energy gap.

	
	


	
	
	
	
	


	
	
	


As incompletely filled d-orbital is available, d-d electronic transition occurs upon absorption of a certain frequency of visible light.  Therefore, the reminder of the visible light absorbed is observed.

5.
(a)
Copper(II) chloride solution is blue in colour due to the presence of [Cu(H2O)6]2+ 


complex.  Upon the addition of excess Cl-, H2O ligand is replaced by Cl- and


[CuCl4]2- is formed, which is yellow in colour.


(b)
Ammonia is a weak base, it generates OH- ions in aqueous solution.  Cu2+ ions 


react with OH- ions to form Cu(OH)2 which is a blue precipitate:





Cu2+(aq)  +  2OH-(aq)  (  Cu(OH)2(s)


When excess ammonia is added, NH3 itself acts as a strong ligand which displaces 

the OH- ion from Cu(OH)2 and then a soluble complex ion is formed.




Cu(OH)2(s)  +  4NH3(aq)  (  [Cu(NH3)4]2+(aq)  +  2OH-(aq)


Therefore, the blue precipitate redissolves and a blue solution is formed.

6.
(a)
The d-block metal ions use their vacant, low lying orbitals to form dative covalent bonds with the lone pair electrons of ligands. The product is a complex ion.


(b)
+2


(c)













coordination number = 6


(d)
Fe2+(aq) can form stable complex [Fe(CN)6]4-(aq) with CN-(aq), therefore the concentration of CN-(aq) is reduced to a safe level.

7.
(a)
VO2+(aq) is blue, while V2+(aq) is purple.


(b)
Vanadium forms coloured ions and forms compounds with variable oxidation states.


(c)
VO3-(aq)  +  2H+(aq)  (  VO2+(aq)  +  H2O(l)

(d)
3Zn(s)  +  2VO3-(aq)  +  12H+(aq)  (  3Zn2+(aq)  +  2V2+(aq)  +  6H2O(l)
8.
(a)
(A) CuCO3     (B) CO2     (C) Cu2+     (D) SO42-  




(E) BaSO4      (F) Cu(OH)2     (G) [Cu(NH3)4]2+

(b)
CuCO3(s)  +  H2SO4(aq)  (  CuSO4(aq)  +  H2O(l)  +  CO2(g)



Cu2+(aq)  +  2OH-(aq)  (  Cu(OH)2(S)


Cu(OH)2(s)  +  4NH3(aq)  (  [Cu(NH3)4]2+(aq)  +  2OH-(aq)


Ba2+(aq)  +  SO42-(aq)  (  BaSO4(S)
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