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A-LEVEL PAPER 3 PP5 MS
 
1.      (a)     Antacid
OR
to neutralise acidity
OR
eases indigestion
Credit suitable reference to indigestion or to laxative or to relief of constipation
1
(b)     M1 Decrease in T decreases the energy of the particles/ions/H+/molecules
M2 (also scores M1) Decrease in the number of/less particles/ions/
H+/molecules with E ≥ EAct or E ≥ minimum energy to react
In M1 and M2, credit “atoms” but ignore “calcium carbonate”, ignore “calcium”, ignore any ion formula except H+
M3 Few(er)/Less effective/productive/successful collisions
QoL
3
(c)     (i)      Strontium has a higher melting point than barium, because
Correct reference to size of cations/proximity of electrons
M1 (For Sr) delocalised electrons closer to cations/positive
ions/atoms/nucleus
OR
cations/positive ions/atoms are smaller
OR
cation/positive ion/atom or it has fewer (electron) shells/levels
Ignore general Group 2 statements
Penalise M1 if Sr or Ba is said to have more or less delocalised electrons
Ignore reference to shielding
CE = 0 for reference to molecules or intermolecular forces or covalent bonds
Relative strength of metallic bonding
M2 (Sr) has stronger attraction between the cations/positive ions/
atoms/nucleus and the delocalised electrons
OR
stronger metallic bonding
(assume argument refers to Sr but accept converse argument for Ba) 2
Ignore “Van der Waals forces (between atoms)” but penalise if “between molecules”
(ii)     Sr + 2H2O → Sr(OH)2 + H2
Or multiples
1
(d)     2Mg + TiCl4 → 2MgCl2 + Ti
Or multiples
1
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2.     (a)     (i)      Reducing agent
OR
Reduce(s) (WO3/tungsten oxide)
OR
electron donor
OR
to remove oxygen (from WO3/tungsten oxide or to form water);
1
(ii)     WO3 + 3H2 → W + 3H2O
Or multiples
1
(iii)     One from
H2 is
•    explosive
•    flammable or inflammable
•    easily ignited
Ignore reference to pressure or temperature
1
(b)     (i)      Addition
Ignore “electrophilic”
Penalise “nucleophilic addition”
OR
(catalytic) hydrogenation
OR
Reduction
1
(ii)     Geometric(al)
OR
cis/trans OR E Z OR E/Z
1
(c)     (i)      (If any factor is changed which affects an equilibrium), the
position of equilibrium will shift/move/change/respond/act
so as to oppose the change.
OR
(When a system/reaction in equilibrium is disturbed), the
equilibrium shifts/moves in a direction which tends to
reduce the disturbance
A variety of wording will be seen here and the key part is the last phrase and must refer to movement of the equilibrium.
QoL
1
(ii)     M1 – Statement of number of moles/molecules
There are more moles/molecules (of gas) on the left/of reactants
OR
fewer moles/molecules (of gas) on the right./products
OR
there are 4 moles/molecules (of gas) on the left and 2 moles/
molecules on the right.
Ignore “volumes” for M1
Mark independently
M2 – Explanation of response/movement in terms of pressure
Increase in pressure is opposed (or words to that effect)
OR
pressure is lowered by a shift in the equilibrium (from left) to
right/favours forward reaction.
2

(d)     ΣB(reactants) – ΣB(products) = ΔH (M1)
OR
Sum of bonds broken – Sum of bonds formed = ΔH (M1)
B(H–H) + ½B(O=O) – 2B(O–H) = – 242 (M1)
B(H–H) = – 242 – ½(+496) + 2(+463) (this scores M1 and M2)
B(H–H) = (+)436 (kJ mol–1) (M3)
Award 1 mark for – 436
Candidates may use a cycle and gain full marks.
M1 could stand alone
Award full marks for correct answer.
Ignore units.
Two marks can score with an arithmetic error in the working.
3
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3.     (a)    (i)      Displayed formula for CH3COOH
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All bonds must be drawn out, but ignore bond angles
1
(ii)     O2 + 4H+ + 4e− file_2.png
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 2H2O
Ignore state symbols
Negative charge on electron not essential
Accept multiples
Accept electrons subtracted from RHS
1
(iii)    CH3CH2OH + H2O  file_4.png
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 CH3COOH + 4H+ + 4e–
(C2H6O or C2H5OH)
Ignore state symbols
Negative charge on electron not essential
Accept multiples
Accept electrons subtracted from LHS
1
(b)            An activity which has no net / overall (annual) carbon emissions to the atmosphere / air
The idea that the carbon / CO2 given out equals the carbon / CO2 that was taken in from the atmosphere / air
OR
An activity which has no net / overall (annual) greenhouse gas emissions to the atmosphere / air.
Answer must refer to the atmosphere or air
OR
There is no change in the total amount of carbon dioxide / carbon /greenhouse gas present in the atmosphere / air
1
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4.     (a)     Concentration of acid:      m1v1 = m2v2 hence 25 × m1 = 18.2 × 0.150
OR
moles NaOH = 2.73 ×10–3;
1
m1 = 18.2 × 0.150/25= 0.109;
1



(b)     (i)      Ka=[H+][A–]/[HA]          not     Ka = [H+]2 / [HA];
1
(ii)     pKa = –logKa;
1
(iii)     [A–] = [HA];
1
         hence Ka = [H+] [A–] / [HA] = [H+]
         and –logKa  = –log[H+];
1
(c)     ratio [A–] :         [HA] remains constant;
1
hence as [H+] = Ka [HA] / [A–];              [H+] remains constant;
1
(d)     (i)      pH of 0.250 mol dm-3 HCl              = 0.60
and pH of 0.150 mol dm-3 HCl       = 0.82;
1
pH change = 0.22;
1
(ii)     moles HCl = 30 × 0.250 × 10–3 = v × 0.150 × 10–3 = 7.50 × 10–3
OR
v = 30 × 0.250 × 10–3/ 0.150 × 10–3 =50;
1
water added = 50 – 30 = 20 cm3;
1
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5.      (a)     oxidation state of N in Cu(NO3)2:   +5;
1
oxidation state of N in NO2:           +4;
1
oxidation product: oxygen;
1
(b)     copper-containing species:        [Cu(H2O)6]2+;
1
shape:  octahedral;
1
(c)     (i)      precipitate B:   Cu(H2O)4(OH)2 or Cu(OH)2 or name;
1
equation:         [Cu(H2O)6]2+ + 2NH3 → Cu(H2O)4(OH)2 + 2NH4+
OR
                        NH3 + H2O → NH4+ + OH–
and
          [Cu(H2O)6]2+ + 2OH– → Cu(H2O)4(OH)2 + 2H2O;
1
(ii)     NH3 accepts a proton;
1
(d)           identity: [Cu(NH3)4(H2O)2]2+;
1
colour: deep blue;
1
equation:
Cu(H2O)4(OH)2 + 4NH3 → [Cu(NH3)4(H2O)2]2+ + 2H2O + 2OH–;
1
(e)     identity:    [CuCl4]2–;
1
colour:      yellow-green;
1
shape:      tetrahedral;
1

(f)      (i)      Is2 2s2 2p6 3s2 3p6 3d10 ;
1
(ii)     role of Cu:    a reducing agent;
1
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6.      (a)             Ammonia
If reagent is missing or incorrect cannot score M3
1
Starts as a pink (solution)
1
Changes to a yellow/straw (solution)
Allow pale brown
Do not allow reference to a precipitate
1
(b)     2MnO4– + 6H+ + 5H2O2 → 2Mn2+ + 8H2O + 5O2
if no equation and uses given ratio can score M2, M3, M4 & M5
1
Moles MnO4– = (24.35/1000) × 0.0187 = 4.55 × 10–4
Note value must be quoted to at least 3 sig. figs.
M2 is for 4.55 × 10–4
1
Moles H2O2 = (4.55 × 10–4) × 5/2 = 1.138 × 10–3
M3 is for × 5/2 (or 7/3)
Mark consequential on molar ratio from candidate's equation
1
Moles H2O2 in 5 cm3 original
M4 is for × 10
1
= (1.138 × 10–3) × 10 = 0.01138
Original [H2O2] = 0.01138 × (1000/5) = 2.28 mol dm–3
(allow 2.25-2.30)
M5 is for consequentially correct answer from (answer to mark 4) × (1000/5)
Note an answer of between 2.25 and 2.30 is worth 4 marks)
If candidate uses given ratio 3/7 max 4 marks:
M1: Moles of MnO4– = 4.55 × 10–4
M2: Moles H2O2 = (4.55 × 10–4) × 7/3 = 1.0617 × 10–3
M3: Moles H2O2 in 5 cm3 original
= (1.0617 × 10–3) × 10 = 0.01062
M4: Original [H2O2] = 0.01062 × (1000/5) = 2.12 mol dm–3
(allow 2.10 to 2.15)
1
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