C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Tutorial 38b)
Name: _________________
Class: ________ (   )

Date: __________

1.
Give the IUPAC name of the following complexes:


(a)
[Ti(H2O)6]Cl3





(b)
[Co(NH3)6](NO3)3

(c)
K3Fe(CN)6






(d)
Na[CuCl2(CN)(NH3)]

2.
Explain why the melting point of transition metals are usually much higher than that of alkali metals and alkaline earth metals.

3.
Explain why [Fe(H2O)6]2+ is almost neutral but [Fe(H2O)6]3+ is very acidic.

4.
Using “electrons-in-boxes” diagrams, explain why [Zn(H2O)6]2+ is colourless whereas [Cu(H2O)6]2+ is blue in colour.

5.
Explain the following observations:


(a)
When concentrated hydrochloric acid is added slowly to a copper(II) chloride solution, the solution will gradually change from blue to yellow.


(b)
When concentrated ammonia is added to copper(II) solution, a blue precipitate appears which redissolves when excess ammonia solution is added.

6.
Iron forms a stable complex ion of formula [Fe(CN)6]4- with cyanide ions (CN-).


(a)
What do you understand by the term “complex ion”?


(b)
Deduce the oxidation number of iron in the complex ion.


(c)
Draw the shape of [Fe(CN)6]4- and state the coordination number of the central metal ion.


(d)
Aqueous iron(II) sulphate(VI) solution could be used as an antidote for cyanide poisoning. Explain how this antidote functions.

7.
Ammonium vanadate(V) dissolves in dilute sulphuric(VI) acid to produce a yellow solution containing the VO2+(aq) ion.  This ion is reduced through various stages by zinc powder to produce a solution containing VO2+(aq) ions, then a green solution containing V3+(aq) ions and finally a solution containing V2+(aq).


(a)
What are the colours of VO2+(aq) and V2+(aq) respectively?


(b)
Give two characteristic properties of a d-block element demonstrated by vanadium in this sequence of reactions.


(c)
Write an ionic equation for the conversion of VO3-(aq) into VO2+(aq) in acidic medium.


(d)
Write an ionic equation for the reduction of VO3-(aq) to V2+(aq) by zinc powder.

8.
Consider the following reaction scheme:



(a)
Identify the species A to G.



(b)
Write balanced equations for the all these reactions.

acidified BaCl2(aq)





white precipitate E





complex ion G





excess aqueous ammonia





aqueous ammonia





pale blue


precipitate F





blue solution contains cation C and anion D





colourless gas B


B turns limewater milky





dilute acid X





Green solid A
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