14.5 HW MS


14.5 Reactions of Inorganic Compounds HW MS

1. D
2. B

3. B

4. B

5. A

6. C

7. C

8. A

9. D

10.
 (a)
(i)
Formula of precipitate
[Co(OH)2(H2O)4] or Co(OH)2
(1)
Equations


[Co(H2O)6]2+ + 2NH3  [Co(OH)2(H2O)4] + 2NH[image: image1.wmf]+

4


(2)
or [Co(H2O)6]2+ + 2OH– (2H2O)  [Co(OH)2(H2O)4] + 2H2O (2H3O+) (1),
H2O (H3O+) + NH3  NH[image: image2.wmf]+

4

 + OH– (H2O) (1)
(ii)
[Co(NH3)6]2+ (1)

[Co(OH)2(H2O)4] + 6NH3  [Co(NH3)6]2+ + 4H2O + 2OH–
(2)
(iii)
darkness or goes brown
(1)
[Co(NH3)6]3+
(1)
8

11.
(a)
(i)
coordinate / dative / dative covalent  (1)
1

(ii)
octahedral  (1)
tetrahedral / square planar  (1)
2

(iii)
any blue not blue-green or green  (1)
to yellow / green  (1)
2

(b)
(i)
any blue precipitate

royal / darker / deep blue solution not just blue  (1)
if solution said to form before precipitate then 0 marks
2

(ii)
[Cu(NH3)4(H2O)2]2+ only  (1)
1

[8]

12.
(a)
Electrons excited / transition from ground state to excited state (1)
Energy absorbed from visible / light (spectrum) (1)
2

(b)
(i)
Cobalt-containing species: [Co(H2O)6]2+ (1)
Precipitate M: Co(H2O)4(OH)2 or Co(OH)2 (1)
(ii)
[Co(NH3)6]2+ (1)
(iii)
Type of reaction: Co2+ oxidised to Co3+ (1)
Reactant responsible: Oxygen (1)
(iv)
Identity of R: Iodine (1)
Explanation: I– oxidised (by CO3+ which is reduced to Co2+) (1)
7

[9]

13.
(a)
(i)
An atom, ion or molecule which can donate a lone electron pair
1

(ii)
A central metal ion/species surrounded by co-ordinately bonded ligands
1
or ion in which co-ordination number exceeds oxidation state

(iii)
The number of co-ordinate bonds formed to a central metal ion
1
or number of electron pairs donated or donor atoms

(b)
(i)
Allow the reverse of each substitution
[Co(H2O)6]2+ + 6NH3  [Co(NH3)6]2+ + 6H2O
Complex ions
1
Balanced
1

Allow partial substitution

(ii)
[Co(H2O)6]2+ + 4Cl–  CoCl[image: image3.wmf]–

2

4

 + 6H2O
Complex ions
1
Balanced
1

or H2O or NH3 or C2O[image: image4.wmf]–

2

4

 by Cl–
eg.
(iii)
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Complex ions
1
Balanced
1

Allow all substitution except

(i) NH3 by H2O

(ii)
more than 2Cl– substituted for NH3 or H2O

eg.
(iv)
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Complex ions
1
Balanced
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or H2O orNH3 by [image: image7.wmf]-
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(c)
(i)
[Fe(H2O)6]2+
1

(ii)
Fe(OH)2 or Fe(OH)2(H2O)x where x = 0 to 4
1

(iii)
Fe2+ is oxidised to Fe3+ or Fe(OH)3
1
By oxygen in the air
1

[15]

14.
(a)
Formula of solid A 
AgNO3  (1)
Formula of precipitate B 
AgCl  (1)
Formula of complex ion C 
[Ag(NH3)2]+  (1)
Formula of complex ion D 
[Ag(S2O3)2]3–  (1)
4

(b)
Formula of hydroxide E 
[Cr(OH)3(H2O)3]  or  Cr(OH)3  (1)
Formula of complex ion F 
[Cr(OH)6]3–  or  [Cr(OH)4(H2O)2]–  (1)
Formula of ion G 
CrO42–  (1)
Formula of complex ion H 
[Cr(H2O)6]2+  (1)
4

[8]

15.
(a)
(i)
any green
(1)

chromium(III) hydroxide (must have (III))
(1)

Cr3+ + 3OH–  Cr(OH)3  / 
[Cr(H2O)6]3+ + 3OH–  Cr(H2O)3 (OH)3 + 3H2O or
Cr(OH)3 + 6H2O
(1)
3


must be ionic; must have brackets

(ii)
precipitate dissolves / forms solution
(1)

green (solution)
(1)
2

(b)
(i)
+6 or 6 or 6+ not Cr6+
(1)
1

(ii)
[image: image11.wmf]1
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allow multiples
(1)
1

(c)
(i)
2CrO42–  +  2H+    Cr2O72–  +  H2O 
allow multiples
(1)
1

(ii)
yellow 
(1)

orange
(1)
2


mark these colours independently

[10]
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