14.2 extra questions ms

1.
D

2.
A

3.
(a)
Equation
Na + H2O  Na+ + OH– (or NaOH) + ½ H2 (1)
pH

13–15 (1)
2

(b)
Equation 
NaCl  Na+(aq) + Cl– (aq) (1)
pH 

7 (1)
2

(c)
Equation 
SO2 + H2O  H2SO3 (1)
pH 

3–5 (1)
2

(d)
Equation 
SiCl4 + 4H2O  Si(OH)4 + 4HCl (1)


or SiCl4 + 2H2O  SiO2 + 4HCl

pH

–1 to +1 (1)
2

[8]

4.
Phosphorus (V) oxide
P4 O10 + 6 H2O  4H3 PO4 (1)

Approximate pH
O (1)


allow –1 to 0.5


Sulphur dioxide
SO2 + H2O  H2SO3 (1)

Approximate pH
3 (1)
allow 1 to 4

[4]

5.

SiCl4 + 4H2O    Si(OH)4  + 4 HCl  (1)    or 4H+ + 4Cl–
or SiCl4 + 2H2O    SiO2 + 4 HCl

•
1 to +1  (1)
2

[2]

6.

(i)
SiO2  – macromolecular / giant covalent / giant molecular (1)

SiCl4 - simple molecular / small molecular / discrete molecules (1)
not tetrahedral, not just molecular, not simple covalent
2

(ii)
in SiO2, the covalent bonds between Si and O must be broken 
(lose if refer to molecules in SiO2) (1)
requires large amount of energy / these are very strong (1)
in SiCl4, intermolecular / van der Waals’ forces must be overcome (1)
much weaker / require little energy (1)
4

MAX 3 if no reference to breaking bonds

[6]

7.
(a)
(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

(b)
(i)
enthalpy / energy change (absorbed or evolved) under standard
conditions when 1 mole (1)
gaseous atoms (1)
form uninegative ions / gain one electron each / gain 1 mol of electrons  (1)
3

(ii)
electron affinity decreases from Cl to I / less negative / less exothermic  (1)
larger atoms / more shells (not orbitals) / electron further from nucleus /
more shielding (1)
less attraction for an electron  (1)
ignore reference to decreasing effective nuclear charge
3

[9]

8.
(a)     ionic (1)
         O2– ion reacts with water (1)
         forming OH– (or NaOH) (1)
3

(b)
General type
covalent (1) (or non–metal or molecular)
Formula 
SO2 (1) etc
2

[5]

9.
(a)
outer electrons are in third shell  (1) (allow 3s, 3p etc NOT 3d)

electronegativity is the power to attract electrons in a covalent bond (or shared pair)  (1)
electronegativity increases from Na to S  (1)
because number of protons in the nucleus (or nuclear charge) increases (1)
and the electrons are in the same shell (or experience the same shielding)  (1)
atomic radius decreases from Na to S  (1)
because number of protons in the nucleus (or nuclear charge) increases  (1)
and the electrons are in the same shell (or experience the same shielding)  (1)
(for 'the same reasons as electronegativity increases' scores one only)
max 7

(b)
the trend is a decrease in pH (or from alkaline to acid)  (1)(can be implied from separate values)
Na2O + H2O- 2NaOH product  (1) equation  (1)
(allow Na+ OH–, ignore state symbols)

Na2O is ionic lattice  (1)
(if lattice is not mentioned lose mark only once ie allow ionic for MgO, A12O3)

MgO + H2O  Mg(OH)2 product  (1) equation  (1) 
(allow Mg2++ 2OH–)

MgO is ionic lattice  (1)
MgO sparingly soluble  (1)

A12O3 is ionic lattice or covalent macromolecular  (1)(if covalent not mentioned lose mark only once)
insoluble in water or no reaction  (1)(if formula wrong lose one mark)


SiO2 is covalent macromolecular  (1)(if covalent not mentioned lose mark only once) insoluble in water or no reaction  (1)(formula wrong lose 1 mark)


P4O10 + 6H2O  4H3PO4 product  (1) equation  (1)(allow P2O5, P4O6, P2O3)
H3PO4 is a strong acid or very acidic  (1)

P4O10 is covalent molecular  (1)(if covalent or molecular not mentioned lose mark once only)


SO2 + H2O  H2SO3  Product (1) equation  (1) or SO3 + H2O  H2SO4 Product  (1) equation  (1)
H2SO3 is a weak acid  (1)
H2SO4 is a strong acid or very acidic  (1)
SO2 is covalent molecular  (1)
SO3 is covalent molecular  (1)
(Choose the best of the above two answers if both given)
max 19

 [26]

10.
(a)
(i)
Deductions:


Ionic (1)
Ions not free to move in the solid state (1)
Ions free to move when molten or in aqueous solution (1)
Identity of P: Na2O or sodium oxide (1)
N.B. If a formula given this must be correct


Equation: Na2O + H2O  2 NaOH (1)
5

(ii)
Deductions:


Covalent
Intermolecular forces are weak or van der Waals forces, or dipole-dipole

N.B. Any answer including a reference to hydrogen bonding is incorrect


Identity of Q: SO2 or sulphur dioxide (1)


Equation: SO2 + H2O  H2 SO3(1)

NB Allow max one for SO3


4

(b)
(i)
Amphoteric (1)
(ii)
Equation with NaOH


Al(OH)3 + NaOH  NaAl(OH)4
OR Al(OH)3(H2O)3 + OH–  [Al(OH)4(H2O)2]– + H2O
OR Al(OH)3 + OH–  [Al(OH)4]–


R identified as Al(OH)3 or Al(OH)3(H2O)3 (1)
A balanced equation (1)
N.B. Allow equation with six co-ordinate Aluminium and up to six OH– ligands
N.B. Allow equation mark if M(OH)3 given in a balanced equation


Equation with H2SO4

2Al(OH)3 + 3H2SO4  Al2(SO4)3 + 6H2O
OR Al(OH)3(H2O)3 + H+  [Al(OH)2(H2O)4+ + H2O

NB Allow equations with six co-ordinate Aluminium and up to six H2O ligands
NB Allow equation mark if H(OH)3 given in a balanced equation


Correct Al species as product (1)
A balanced equation (1)

(iii)
Large lattice energy
or strong covalent bonds
or Hsoln is very positive
or G is very positive
or sum of hydration energies less than covalent bond energies (1)
6

[15]

11.
(a)
Weigh out sample (Must be stated) (1)
Add hydrochloric acid to the sample (1)
Until fizzing stops or excess acid added (1)
Filter off SiO2 (Allow sand) (1)
Add barium chloride (solution) (1)
Until no more percipitation occurs or excess added (1)
Na2CO3 + 2HCl  2NaCl + CO2 + H2O (1)
or ionic


MgSO4 + BaCl2  MgCl2 + BaSO4 (1)
8

or ionic

NB
Max 4 if H2SO4 added rather than HCl
i.e.   Weigh sample (1), Filter SiO2 (1) Two equations (2)
(b)
Filter off the barium sulphate (1)
Wash to remove other reagents (1)
Dry (1)
Weigh (1)
Moles BaSO4 = Mass BaSO4/Mr BaSO4 (1)
or 233.4


Mass SO42– = Mole BaSO4 × MrSO42– (1)
or 96.1


Percentage SO42– = Mass SO42– / Mass sample × 100 (1)
7

[15]

12.
(a)
(i)
NaOH may be shown as ions.  Balanced using H2 or ½ H2

2Na + 2H2O [image: image1.wmf]®

 2NaOH + H2
1

(ii)
HCl may be shown as ions, reversible arrow not essential

[image: image2.wmf]Cl

2

 + H

2

O

HCl + HOCl


1

not as ions, allow HClO

also acceptable is:

[image: image3.wmf]2
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2


(iii)
silicon forms a giant covalent / atomic lattice / has a macromolecular structure / has diamond structure (1)

contains many covalent bonds / forms 4 bonds per atom / lattice is strong /
the bonding is strong / bonds are strong / silicon is non-polar (1)
2

condone ‘bond is strong’
(b)
(i)
SiO2 / P2O5 / P4O10 / P2O3 / P4O6 / SO2 / SO3 / Cl2O / ClO2 / Cl2O6 / Cl2O7
1

(ii)
Na2O / Na2O2 / MgO
1

(iii)
Al2O3         must give formulae
1

[7]

13.
(a)
ionic  (1)
strong forces between ions  (1)
this also scores ‘ionic’ mark

or much energy required to break bonds
2

(b)
molecular  (1)

{vdW or dipole–dipole
{weak forces between molecules  (1)
this also scores ‘molecular’ mark

or not much energy required to {separate molecules
                                        {break forces
2

(c)
Al + [image: image4.wmf]2

3

 Cl2    AlCl3  (1)
allow × 2 and Al2C6
1

(d)
AlCl3    Al3+(aq)  + 3Cl–  (1)
allow Al(H2O)63+ etc

2 – 5  (1)
2

(e)
molecular  (1)
non–polar  (1)
{v.d.W
{weak forces between molecules  (1)
or not much energy needed to overcome forces
3

[10]

14.
(a)
(i)
11 protons and 10 electrons  (1)
1

(ii)
the value for Si is for a positive ion / that for P is for a negative ion  (1)
P has an extra shell of electrons  (1)
2

(b)
(i)
4Al + 3O2  2Al2O3  (1)
1

(ii)
aluminium is protected by an oxide layer  (1)
1

(iii)
[image: image5.wmf]P
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must give ionic/covalent but ignore additional information about structure


if 8 correct, give 4 marks
if 6 or 7, give 3
if 4 or 5, give 2
if 2 or 3, give 1
4

(iv)
Na2O + H2O  2NaOH  (1)
accept ionic charges (if correct) for Na compounds
1

(v)
SO2 + H2O  H2SO3  (1)
do not accept SH2O3
accept ions on RHS
1

(vi)
silicon dioxide
7  (1)
phosphorus(v) oxide
0 – 3  (1)
(must give values)
2

[13]

Mill Hill High School
5

