MISCELLANEOUS SYNOPTIC QUESTIONS – MS
1.
No mark scheme available

2.
Bonding structure
N 1s22s22p3
} (1)
H 1s1 
}

3 covalent bonds (1)
1 lone pair
or in diagram (1)
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Preparation


N2 + 3H2 [image: image4.wmf] 2NH3 (1) Fe catalyst (1)
equilibm yield favoured by high P (1) low T (1)
rate favoured by high T (1) compromise condns used (1)
max 4

Reactions


Lowry-Bronsted basicity NH3 + H2O [image: image5.wmf] NH4+ + OH– (1)
Salts with inorganic acids eg. NH3 + HCl  NH4Cl (1)

 organic acids eg. NH3 + CH3COOH  CH3COONH4 (1)
Liberates metal hydroxides from aqua ions (1)
e.g. Cu(H2O)[image: image6.wmf]+
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 + 2H2O [image: image7.wmf] Cu(OH)2(H2O)4 + 2H3O+
2H3O+ + 2NH3  2NH[image: image8.wmf]+
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 + 2H2O (1)

Lewis acidity = electron pair donor (1)

  = ligand = nucleophile (1)
co-ordinate bond formation e.g. H3N: H+(BF3 etc) (1)

Nucleophilic substitution

inorganic example Co(H2O)[image: image9.wmf]+
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  Co(NH3)[image: image10.wmf]+
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organic example RCl  RNH2 (1)

mechanism (max 2)

Nucleophilic additions (not in syllabus)

e.g. NH3 + BF3 (1), R2CO + NH3 (1)
max 7

[15]

3.
No mark scheme available

4.
(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

5.
No marking scheme available
