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1.      (a)     Cross between the Na cross and the Mg cross
1
(b)     Al(g) → Al+(g) + e–
Al(g) – e– → Al+(g)
Al(g) + e– → Al+(g) + 2e–
One mark for state symbols consequential on getting equation correct.
Electron does not have to have the – sign on it
Ignore (g) if put as state symbol with e– but penalise state symbol mark if other state symbols on e–
2
(c)     2nd/second/2/II
Only
1
(d)     Paired electrons in (3)p orbital
Penalise wrong number
If paired electrons repel allow M2
1
repel
1
(e)     Neon/Ne
No consequential marking from wrong element
1
1s22s22p6/[He}2s22p6
Allow capital s and p
Allow subscript numbers
1
(f)      Decreases
CE if wrong
1
Atomic radius increases/electron removed further from nucleus
or nuclear charge/electron in higher energy level/Atoms
get larger/more shells
Accept more repulsion between more electrons for M2
Mark is for distance from nucleus
Must be comparative answers from M2 and M3
CE M2 and M3 if mention molecules
Not more sub-shells
1
As group is descended more shielding
1
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2.	(a)     (i)      2Cl−   file_0.png
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   Cl2 + 2e−
Ignore state symbols
Credit loss of electrons from LHS
Credit multiples
Do not penalise absence of charge on electron
1
(ii)     +7 OR 7 OR VII OR +VII
Allow Mn+7 and 7+
1
(iii)    MnO4−   +   8H+   +   5e−   file_2.png
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   Mn2+   +   4H2O
Ignore state symbols
Credit loss of electrons from RHS
Credit multiples
Do not penalise absence of charge on electron
1
(b)     (i)      Cl2   +   2Br−   file_4.png
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   2Cl−   +   Br2
OR
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Cl2  +  Br−   file_8.png
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   Cl−   +   file_10.png
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Br2
One of these two equations only
Ignore state symbols
1
(ii)     (Turns to) yellow / orange / brown (solution)
Penalise “red / reddish” as the only colour
Accept “red-brown” and “red-orange”
Ignore “liquid”
Penalise reference to a product that is a gas or a precipitate
1
(iii)    (Chlorine) gains electron(s) / takes electron(s) / accepts electron(s) (from the bromide ions)
OR
(Chlorine) causes another species (Br−) to lose electron(s)
Penalise “electron pair acceptor”
Not simply “causes loss of electrons”
1
(c)     M1     2Cl2   +   2H2O     file_12.png
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     4HCl   +   O2
                                                (4H+ + 4Cl−)
M2     Oxidation state −1
Ignore state symbols
Credit multiples
M2 consequential on HCl or Cl− which must be the only chlorine-containing product in the (un)balanced equation.
For M2 allow Cl−1 or Cl1− but not Cl−
2
(d)     M1 The relative size (of the molecules / atoms)
Chlorine is smaller than bromine OR has fewer electrons / electron shells
For M1 ignore whether it refers to molecules or atoms.
OR It is smaller / It has a smaller atomic radius / it is a smaller molecule / atom (or converse)
CE=0 for the clip for reference to (halide) ions or incorrect statements about relative size
Ignore molecular mass and Mr
M2 How size of the intermolecular force affects energy needed
Ignore shielding
The forces between chlorine / Cl2 molecules are weaker (than the forces between bromine / Br2 molecules)
(or converse for bromine)
OR chlorine / Cl2 has weaker / fewer / less (VdW) intermolecular forces / forces between molecules
(or converse for bromine)
QoL in M2 for clear reference to the difference in size of the force between molecules. Reference to Van der Waals forces alone is not enough.
Penalise M2 if (covalent) bonds are broken
2
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3.    (a)     (i)      Loss (of electrons) (1)
(ii)     Oxidation state of nitrogen in NO: (+) 2 (1)
         Oxidation state of nitrogen in NH+: –3 (1)
(iii)     I2 (1)
4

(b)     (i)      Cl2 + 2e– → 2Cl– (1)
(ii)     SO2 + 2H2O → SO42– + 4H+ + 2e– (1)
(iii)     SO2 + 2H2O + Cl2 → SO42– + 2Cl– + 4H+ (1)
                                 or H2SO4 + 2HCl etc
Ignore state symbols in equation
Allow multiples of all equations
3
[7]

4.      (a)     moles HNO3 = 175 × 10–3 × 1.5 = (0.2625 mol);
1
moles Pb(NO3 )2 = ½ × 0.2625 = (0.131 mol);
1
Mr Pb(NO3 )2 = 331(.2);
1
mass Pb(NO3 )2 = 331.2 x 0.131=43.5 g;
(accept 43.2 - 43.8)
(M1 & M2 are process marks. If error in M1, or in M2, do not mark M4 consequentially, i.e. do not award M4)
(if atomic numbers used in M3, do not award M4)
1
(b)     (i)      pV = nRT;
1
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;
1
=       3.61 X 10–3;
(If pressure not converted to Pa, max 2)
(If n = file_16.png
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 used = CE; M2 = M3 = 0)
1
(ii)     moles NO2 = 4/5 × 3.61 × 10–3;
[mark is for use of 4/5]
1
          = 2.89 × 10–3 OR 1.78×10–3;
1
Mr NO2         =       46;
1
massNO2    =       46 × 2.89 × l0–3 = 0.1.33(g)
OR  0.0821 (g);
(if atomic numbers used, M3 = M4 = 0)
1
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5.     (a)     tendency / strength / ability / power of an atom / element / nucleus
to attract / pull / withdraw electrons / e - density / bonding
pair / shared pair
1
in a covalent bond
1

(b)     (i)      F2       =       van der Waals’ / induced/temporary dipole-dipole /
                   dispersion / London forces
1
CH3F           dipole-dipole
(not just ‘dipole’)
1
HF     =       hydrogen bonding
(not just ‘H’ / ‘hydrogen’)
1
(ii)     large difference in electronegativity between H and F / F
most/very/much more electronegative / values ‘4’ & ‘2.1’ quoted
(not just ‘higher’)
1
δ+H-Fδ- dipole created or dipole clearly implied
(accept arguments such as ‘uneven charge in bond’/
’polar bond’ file_18.png
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F slightly negative / H slightly positive)
1
attraction/bond formed between δ+H and lone pair on F
(M2 / M3 may be scored from a diagram)
(CE if full charges shown - lose M2 and M3)
1
(c)     (i)      van der Waals’ / induced/temporary dipole-dipole / dispersion /
London forces / attractions
(ignore references to dipole-dipole)
1
increase with the increasing Mr / size / mass / N 0 of e- / size 
of e- cloud (in the hydrogen halides)
(if ionic, or if ‘covalent bonds broken’ = CE = 0)
(mark M1 and M2 separately)
1
(ii)     hydrogen bonding stronger than van der Waals’ attraction/forces
(accept hydrogen bonding is very strong / strongest)
(accept arguments such as ‘HF has H-bonds, others only have van der Waals’)
(not just ‘HF has H-bonding’)
1
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6.     (a)      (i)     Ba + 2H2O  file_20.png
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 Ba(OH)2 + H2
Ignore state symbols
Credit multiples and correct ionic equations
1
(ii)     (Reactivity with water) increase(s) / increasing / increased (down the Group /
from Mg to Ba)
Accept “greater” or “gets more” or similar words to that effect.
Ignore reference to “increase in solubility / gets more soluble”
1
(b)     Mg(OH)2
Accept Mg2+(OH–)2 / Mg(HO)2
Insist on brackets and correct case
1




(c)     M1    Barium meal / barium swallow / barium enema or (internal) X-ray or to
          block X-rays
M2    BaSO4 / barium sulfate is insoluble (and therefore not toxic)
Accept a correct reference to M1 written in the explanation in M2, unless contradictory
For M2 NOT barium ions
            NOT barium
            NOT barium meal and NOT “It”
Ignore radio-tracing
2
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7.    (a)     (i)      1.08 × 10–2
Do not penalise precision but must be to at least 2 significant figures.
Do not accept 1 × 10–2
1
(ii)     5.4(0) × 10–3
Allow (i) / 2
Do not penalise precision but must be to at least 2 significant figures.
1
(iii)    266.6
Lose this mark if answer not given to 1 decimal place.
1
(iv)    mass = 5.4(0) × 10–3 × 266.6 = 1.44 g M1
Allow (ii) × (iii).
1
percentage = 1.44 × 100 / 2.25 = 64.0 M2
Allow consequential answer from M1
Lose this mark if answer not given to 3 significant figures.
Correct answer with no working scores M2 only.
1
(v)    1       Would give an incorrect / too large mass (of silver chloride)
Do not allow ‘to get an accurate result’ without qualification.
1
2       To remove soluble impurities / excess silver nitrate (solution) / strontium nitrate (solution)
Do not allow ‘to remove impurities’.
Do not allow ‘to remove excess strontium chloride solution’.
1
(b)     (i)      Mg2+(aq)  +  2OH-(aq)  →  Mg(OH)2(s)
Allow Mg2+(aq)  +  2OH-(aq)  →  Mg2+(OH-)2(s)
Allow multiples, including fractions.
Lose mark if state symbols are missing or incorrect.
Lose mark if incorrect charge on an ion.
1
(ii)     Does not produce CO2 / gas which distends stomach / does not produce wind / does not increase pressure in stomach
Allow ‘prevents flatulence’ and ‘prevents burping’.
Do not allow ‘gas’ without qualification.
1
(c)     (CH3COO)2Ca  →   CH3COCH3  +  CaCO3
Allow multiples.
Allow propanone as C3H6O
Allow (CH3COO-)2Ca2+  →  CH3COCH3  +  Ca2+CO32-
1



(d)     Ca (salt) - no visible change with sodium chromate(VI) M1
Allow ‘yellow solution formed’ or ‘no ppt. forms’.
Allow M1 and M2 in any order.
1
Sr and Ba (salts) give (yellow) precipitate with sodium chromate(VI) M2
Lose this mark if precipitate has an incorrect colour.
1
Sr precipitate (chromate(VI)) dissolves in ethanoic acid / Ba precipitate (chromate(VI)) does not dissolve in ethanoic acid M3
If ethanoic acid is added first, allow access to M1 and M3.
1
(e)     C 42.09 / 12, H 2.92 / 1, N 8.18 / 14, O 37.42 / 16 and S 9.39 / 32.1
Accept any other correct method of working.
If relative atomic mass has been divided by the percentage composition is used then CE = 0 / 2
1
C12H10N2O8S
Correct answer with no working scores 1 mark only.
1
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8.         (a)     (To make chewing the tablets) more palatable
Tastes better / sweet taste / mask the taste of the Mg(OH)2
Do not allow ‘to aid digestion’.
1
(b)     The indicator is acidic
1
(c)     They produce CO2 gas that may produce ‘wind’ / a bloated feeling.
1
[3]

9.    (a)     Kc / Ka / equilibrium constant / constant is temperature dependent
Do not allow ‘affects or shifts equilibrium’.
1
(b)     Thermostat / water bath
1
[2]

10.	C

11.	D

12.	A

13.	D

14.	B

