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1.            4.20 g Ca(NO3)2
1
Ca(NO3)2 H2O
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Mark is for dividing by the correct Mr values
M2 and M3 dependent on correct M1
0.0256           0.102
M2 can be awarded here instead
1         :        3.98
x = 4
If Ca(NO3)2.4H2O seen with working then award 3 marks
Credit alternative method which gives x = 4
1
[2]
 
2.	(a)     0.155 g per 100 cm3
M1
Allow 0.153 − 0.157
1
(0.155 / 74.1) × 10 = 0.0209 mol dm−3
M2
Allow 0.0206 − 0.0212
1
Answer to 3 significant figures
M3
The correct answer only loses M1
1
(b)     Take a known volume of the saturated solution
1
Evaporate the filtrate to dryness
Allow titrate with dilute HCl or HNO3 .....
1
Weigh the residue
.....of known / specified concentration
Ignore any references to indicators
1
[6]


3.   (a)     (i)      Volume of crater-lake solution on x-axis
Do not penalise missing axes labels.
If axes unlabelled use data to decide.
Lose this mark if axes mis-labelled.
1
Sensible scales
Lose this mark if plotted points do not cover at least half the paper or plot goes off the squared paper.
1
All points plotted correctly +/– one square
1
(ii)     Draws appropriate line of best fit, omitting point at 20 cm3 / 15 cm3
Lose this mark if the line deviated towards the anomalous result.
Lose this mark if the candidate’s line is doubled or kinked.
Candidate does not have to extrapolate to the origin.
1
(iii)    16.5 cm3 +/– 0.5 cm3
Accept this answer only.
Do not mark consequentially on candidate’s graph.
1
(iv)    Value corresponding to 10 cm3 crater-lake solution / 6.00 cm3
Must have correct identity for explanation mark.
Accept results aren’t concordant.
1
Greatest % error from use of burette
Accept difficult to be accurate with small volumes (owtte).
1

(b)     (i)      pV = nRT
Accept any correct rearrangement.
Ignore case.
1
(ii)     V = 81.0 × 10–6 or 8.1 × 10–5
1
n = (1 × 105 × 81.0 × 10–6) / (8.31 × 298)
Mark consequentially on candidate’s volume.
1
n = 3.27 × 10–3 (mol)
Correct answer without working scores one mark only.
Allow consequential mark using incorrect conversion.
Incorrect units lose this mark.
1
(iii)    Mr CaCO3 = 100.1 (M1)
Accept 100 (can score this mark in calculation for M2 and M3).
1
Moles CaCO3 = (3.27 × 10–3 × 10) = 3.27 ×10–2 (M2)
Do not penalise lack of units.
Allow b(ii) × 10
Allow 1.25 × 10–3 × 10
1
Mass CaCO3 = M1 × M2 (= 3.27 g)
Correct mass without working scores one mark only.
Allow 1.25 × 10–2 × 10 × 100.1= 12.5 g
1
(iv)    (3.27 / 95) × 100
Accept (b(iii) / 95) × 100.
Do not penalise precision.
1
3.44 g
Do not penalise lack of units.
Using 12.5 g gives 13.2 g
Correct answer without working scores 2 marks.
1
(v)     Abundant / readily available
Accept not caustic or alkaline.
Non-corrosive
Accept insoluble so safe to add in excess (owtte).
1
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4.	(a)     (i)      2.16 ÷ 241.8 = 0.00893 or 8.93 × 10−3 (mol)
Penalise if not 3 significant figures.
1
(ii)     n(O2) = 0.00893 × 0.75 (= 0.00670 mol)
Allow part(i) × 0.75 .
1
(iii)    M1 = T = 566 K and P = 100 000 Pa
If M1 incorrect can only score M2 and M3.
1
M2 = Moles NO2 = 0.0268 (mol)
If M2 incorrect can only score M1 and M3.
Allow moles of NO2 = student’s answer to part (i) × 3.
OR part (ii) × 4 and consequential M4.
Minimum of 2 significant figures.
1
M3 = V = file_2.png
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If M3 incorrect can only score M1 and M2.
1
M4 = 0.00126 (m3) or 1.26 × 10−3 (m3)
Allow minimum of 2 significant figures.
Allow no units but incorrect units loses M4.
If 0.00642 moles used:
M2 = Moles NO2 = 0.0193 mol.
M3 = V = file_6.png
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.
 
M4 = 9.06 × 10−4 (m3)    allow 9.06 to 9.08 × 10−4.
1
(b)     (Thermal) decomposition
Do not allow catalytic decomposition.
1
(c)     Other products are gases / other products escape easily
Allow no other solid (or liquid) product.
1
[8]

5.          (penalty for sig fig error =1 mark per question)
(a)     neutron:          relative mass = 1          relative charge = 0
(not ‘neutral’)
1
electron:          relative mass = 1/1800 → 0/negligible or
5.56 × 10–4 → 0 relative charge = –1
1
(b)     17O/O17                           mass number               (Do not accept 17.0)
1
          oxygen symbol ‘O’
(if ‘oxygen’ + — ‘mass number = 17’(1))
(if ‘oxygen’+ — ‘mass number = 17’(0))
(if at N 0 given but ≠ 8, treat as ‘con’ for M2)
(if lp on Be, diagram = 0)
(ignore bond angles)
(not dot and cross diagrams)
1

(c)     
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2
 
          QoL Linear (1)                        bent / V-shaped / angular (1)
(mark name and shape independently)
(accept (distorted) tetrahedral)
(if balls instead of symbols, lose M1 – can award M2)
(penalise missing ‘Cl’ once only)
(not ‘non-linear’)
2
(d)     Mr (Mg(NO3)2 = 58(.3) (if At N 0 used, lose M1 and M2)
1
          moles Mg(OH)2 = 0.0172 (conseq on wrong M2) (answer to 3+ s.f.)
1
          moles HCl = 2 × 0.0172 = 0.0344 or 0.0343 (mol) (process mark) 
1
          vol HCl = file_12.png
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= 34.3 – 34.5 (cm3) (unless wrong unit)
(if candidate used 0.017 or 0.0171 lose M2)
(just answer with no working, if in range = (4).
if, say, 34 then =(2))
(if not 2:1 ratio, lose M3 and M4)
(if work on HCl, CE = 0/4)
1
[12]
 
6.    (a)    3N2H4 file_14.png
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 4NH3 + N2
Or multiples
Ignore state symbols
1
(b)     M1 enthalpy / heat (energy) change / required / needed to break / dissociate a covalent bond (or a specified covalent bond)
Ignore bond making
Ignore standard conditions
M2 requires an attempt at M1
M2 average / mean over different molecules / compounds / substances
2

(c)     M1
⅀ (bonds broken) − ⅀ (bonds formed) = ΔH
M1 could stand alone
OR
Sum of bonds broken − Sum of bonds formed = ΔH
Award full marks for correct answer
M2 (also scores M1)
Ignore units
4(+388) + 163 + 2(146) + 4(463) − 944 − 8(463) = ΔH
OR broken +3859 (2007) formed − 4648 (2796)
M3
ΔH =  − 789 (kJ mol−1)
Two marks can score with an arithmetic error in the working
Award 1 mark for + 789
Credit one mark only for calculating either the sum of the bonds broken or the sum of the bonds formed provided this is the only mark that is to be awarded
Students may use a cycle and gain full marks
3
[6]

7.    (a)    Enthalpy change when 1 mol of compound (1)
Is formed from it’s elements (1)
All substances in their standard state (1)
3
(b)     ΔH = ΣΔHοc (reactants) – ΣΔHοc (products)  (1)
= (7x – 394) + (4 x – 286) – (– 3909)  (1)
= + 7 kJmol–1 (1)
3
(c)     Heat change = m c ΔT (1)
                               = 250 × 4.18 × 60 = 62700J = 62.7kJ (1)
Moles C7H8 = 2.5 /92 = 0.0272 (1)
ΔH = 62.7 / 0.0272 = – 2307 kJ mol–1 (1)
(allow –2300 to –2323)
4
(d)     Mass of water heated = 25 + 50 = 75g 
Temp rise = 26.5 – 18 = 8.5 °C
both for (1) mark
Heat change = 75 × 4.18 × 8.5 = 2665 J = 2.665 kJ (1)
Moles HCl = 0.05 (1)
ΔH = – 2.665 / 0.05 = –53.3 kJmol–1 (1)
(allow –53 to –54)
4
(e)     Less heat loss (1)
1
[15]

8.      (a)     ΔH = Σ(bonds broken) – Σ(bonds formed) (or cycle)
1
      = +146 – 496/2 (or 2 × 463 + 146 –(2 × 463 + 496/2)
1
      = – 102 (kJ mol–1) (1)
(accept no units, wrong units loses a mark; +102 scores (1) only)
1
(b)     C(s) + 2H2(g) → CH4(g) equation (1) Correct state symbols (1)
2


(c)     (i)      Macromolecular
(accept giant molecule or carbon has many (4) bonds)
1
(ii)     ΔH = ΣΔHf(products) – ΣΔHf (reactants) (or cycle)
1
      = 715 + 4 × 218 – (–74.9)
1
      = 1662 (kJ mol–1)
(accept no units, wrong units loses one mark, 
allow 1660 to 1663, –1662 scores one mark only)
1
(iii)     1662/4 = 415.5
(mark is for divide by four, allow if answer to (c)(ii) is wrong)
1
[10]
 
9.      (a)     (i)     By definition
OR
Because they are elements
1
(ii)     M1    ΔHf = ΣΔHf (products) – ΣΔHf(reactants)
1
M2    = –1669 – 3(–558)
(This also scores M1)
1
M3    = (+) 5 (kJ mol–1)
Correct answer gains full marks.
Assume the value is positive unless specifically stated as negative.
Credit 1 mark if – 5 (kJ mol–1).
For other incorrect or incomplete answers, proceed as follows:
•    check for an arithmetic error (AE), which is either a
     transposition error or an incorrect multiplication; this
     would score 2 marks (M1 and M2)
•    If no AE, check for a correct method; this requires either
     a correct cycle with 3BaO OR a clear statement of M1
     which could be in words and scores only M1
1
        (iii)      One from
•        Aluminium is expensive (to extract OR due to electrolysis)
•        High energy cost
•        The cost of heating strongly
This requires a clear statement about cost
1
 [5]
 
10.	C
[1]
11.	C
[1]
12.	A
[1]





