14.5 Test MS


14.2 and 14.5 TEST MARK SCHEME

1.
D

2.
D

3.
A

4.
B

5.
C

6.
A

7.
A

8.
(a)
AlCl3 / Al2Cl6 (1)

for SiCl4

liquid (1)

boils / evaporate / vaporise (1)

(simple) molecular (1)

for PCl5

sublimes / dissociates / evaporate / vaporise / decompose  (1)

ionic (lattice) or PCl[image: image1.wmf]+

4

 PCl[image: image2.wmf]–

6

 (1)
6

(b)
(i)
white / cloudy / misty / steamy fumes seen or heat evolved / white solid / white  
ppt / pungent smell (1)
1

(ii)
SiCl4
+
2H2O

SiO2 + 4HCl
SiCl4
+
4H2O

Si(OH)4 + 4HCl
(H4SiO4 acceptable)
SiCl4
+
3H2O

H2SiO3 + 4HCl
SiCl4
+
H2O

SiCl3(OH) + HCl
SiCl4
+
H2O

H3SiOCl3 + HCl
SiCl4
+
H2O

SiCl2O + 2HCl
correct products



correct products (1)

fully correct (1)
accept partial hydrolysis; accept hydrated SiO2 versions
2

[9]

9.
(a)
(i)
Equation
Na2O + H2O  2NaOH (1)
pH
11–14 (1)
(ii)
Equation
SO2 + H2O  H2SO3 (1)
pH
2–5 (1)
4

(b)
Covalent oxides  acidic solutions (1)
ionic oxides  alkaline solutions (1)
2

(c)
(i)
Equation
MgCl2  Mg2+(aq) + 2Cl–(aq) (1)
pH
6–7 (1)
(ii)
Equation
SiCl4 + 4H2O  Si(OH)4 + 4HCl (1)
pH
0–3 (1)
4

[10]

10.
(a)
Electron pair acceptor(1)
1
(b)
Observation(s) 
effervescence  (1)

precipitate  (1)
Equation(s)  
formula  (1) even in incorrect eqn

2[Zr(H2O)6]3+  +  3CO32–  2[Zr(OH)3(H2O)3]

+3CO2 + 3H2O

balance  (1)
or two separate equations each balanced but not necessarily combined.
4

(c)
NaOH
(1)
filter off Fe(OH)3
(1)
add acid to filtrate
(1)
until Al(OH)3 ppts
(1)
4

[9]

11.
(a)
replacement of H2O  (1)  by another ligand  (1)
or  M–O bond breaks  (1)  another ligand replaces  (1)

	equation  (1)
	shape  (1)
	colour  (1)

	[Cu(H2O)6]2+ + 4NH3  [Cu(NH3)4(H2O)2]2+ +

4H2O

or  from [Cu(OH)2(H2O)4]
	octl
	deep blue

	[Co(H2O)6]2+ + 6NH3  [Co(NH3)6]2+ + 6H2O

or  from [Co(OH)2(H2O)4]
	octl
	pale brown
(straw)

	[Cu(H2O)6]2+ + 4Cl–  [CuCl4]2–+6H2O
	tetl
	yellow–green
(inclusive)

	[Co(H2O)6]2+ + 4Cl–  [CoCl4]2–+6H2O
	tetl
	blue



shape difference:   Cl– larger  (1)
15
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