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1.     (a)     (i)      4.86 × 10–3
1
(ii)     2.43 × 10–3
(mark conseq on (a)(i))
1
(iii)     2.43 × 10–2
(mark conseq on (a)(ii))
1
(iv)    3.01/2.43 × 10–2
(mark conseq on (a)(iii))
1
         124
(Do not allow 124 without evidence of appropriate calculation in (a)(iii))
1
(b)     Mr(Na2CO3) = 106
Mr (xH2O) = 250 –106 = 144        (mark conseq on M1)
x = 8                                            (mark conseq on M2)
(Penalise sf errors once only)
3
(c)     (i)      PV = nRT
1
(ii)     Moles A r = 325/39.9 = 8.15
(accept Mr = 40)
1
         P = nRT/V = (8.15 × 8.31 × 298)/5.00 × 10–3
    = 4.03 × 106 Pa   or   = 4.03 × 103 kPa
Range = 4.02 × 106 Pa to 4.04 × 106 Pa
(If equation incorrectly rearranged, M3 & M4 = 0 If n =325, 
lose M2)
(Allow M1 if gas law in (ii) if not given in (i))
2
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2.      (a)file_0.png

file_1.wmf


Need to see 3 P–H bonds and one lone pair (ignore shape).
1
(b)     Coordinate / dative
If not coordinate / dative then chemical error CE=0 unless blank or covalent then M1 = 0 and mark on.
1
Pair of electrons on P(H3) donated (to H+)
Do not allow a generic description of a coordinate bond.
1
(c)     109.5° / 109½ / 109° 28ߣ
Allow answers in range between 109° to 109.5°
1
(d)     Difference in electronegativity between P and H is too small
Allow P not very electronegative / P not as electronegative as N, O and F / P not electronegative enough / P not one of the 3 most electronegative elements.
Do not allow phosphine is not very electronegative.
1
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3.     (a)     NaCl is ionic
1
cubic lattice
1
ions placed correctly
1
electrostatic attraction between ions
1
Covalent bonds between atoms in water
1
Hydrogen bonding between water molecules
1
Tetrahedral representation showing two covalent
and two hydrogen bonds
1
2 hydrogen bonds per molecule
1
Attraction between ions in sodium chloride is very strong
1
Covalent bonds in ice are very strong
1
Hydrogen bonds between water molecules in ice are much weaker
1
Consequently, less energy is required to break the hydrogen
bonds in ice to form separate water molecules than to
break the ionic bonds in sodium chloride and make separate ions
1
(b)

Mark
Range
The marking scheme for this part of the question includes an overall assessment for the Quality of Written Communication (QWC). There are no discrete marks for the assessment of QWC but the candidates’ QWC in this answer will be one of the criteria used to assign a level and award the marks for this part of the question
Descriptor
an answer will be expected to meet most of the criteria in the level descriptor
3
–    claims supported by an appropriate range of evidence
–    good use of information or ideas about chemistry, going beyond those given in the question
–    argument well structured with minimal repetition or irrelevant points
–    accurate and clear expression of ideas with only minor errors of grammar, punctuation and spelling 
2
–    claims partially supported by evidence
–    good use of information or ideas about chemistry given in the question but limited beyond this
–    the argument shows some attempt at structure
–    the ideas are expressed with reasonable clarity but with a few errors of grammar, punctuation and spelling 
0-1
–    valid points but not clearly linked to an argument structure
–    limited use of information or ideas about chemistry
–    unstructured
–    errors in spelling, punctuation and grammar or lack of fluency

         
	


	4 bonding electron pairs
1
and one lone pair
1
repel as far apart as possible QWC
1
lone pair - bond pair repulsion > bp—bp QWC
1
pushes S-F bonds closer together
1
shape is trigonal bipyramidal with lone pair either
axial or equatorial QWC
1
angles <90
1
and < 120
1
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4.    	(a)     Mol of E        1.6(00)
Ignore extra zeros.
1
Mol of F        0.2(00)
1
(b)     Kc = file_2.png

file_3.wmf


Penalise expression containing V.
Penalise missing brackets or ( ).
1
mol−1 dm3
If Kc wrong, allow units consequential to their Kc, but no marks in (c) unless correct Kc used in (c).
1
(c)     Kc = file_4.png

file_5.wmf


Vol missed or used wrongly – no marks.
If Kc correct in (b) but squared term missed here, no further marks.
1
= 0.3(01)        Allow 0.299−0.304
Ignore units.
1
(d)     M1        Decrease
If M1 is incorrect CE=0 for the clip.
If M1 is blank, mark on and seek to credit the correct information in the explanation.
1
M2        More moles on LHS / reactants or fewer / less moles on RHS / products              (allow correct ratio 3:2)
M2 not just a generic statement ‘shifts to more moles’.
1
M3        (Equilibrium) shifts / moves either to oppose reduction in pressure / or to              increase the pressure
M3 depends on a correct statement for M2.
Not ‘favours’.
Allow ‘to oppose change’ only if reduction in pressure noted.
1

(e)     M1        T1
If M1 is incorrect, CE=0 for the clip.
If M1 is blank, mark on and seek to credit the correct information in the explanation.
1
M2        (Forward*) reaction is exothermic
            OR Backward reaction is endothermic
*Assume answer refers to forward reaction unless otherwise stated.
1
M3        (at T2 or lower temperature)
    (Equilibrium) shifted / moved to oppose reduction in temp
    OR
    at T1 or higher temp, (Equilibrium) shifted / moved to oppose (increase in     temp)
M3 depends on a correct statement for M2
Allow “to oppose change” only if change in temperature is stated.
Not ‘favours’.
1
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5.     (a)     Trend: decrease (1) C.E if wrong
Explanation: number of shells increases (or atomic radius increases) (1)
increased nuclear shielding (1)
or less attraction for bond (pair electrons)
3
(b)     (i)      Observation: brown solution or black solid (1)
purple wrong
         Equation: Br2 + 2I– → I2 + 2Br– (1)
Allow NaI, KI
(ii)     Br2 is a weaker oxidising agent than Cl2 (1) (or converse)
3
OR Br2 is less reactive than Cl2
penalise Cl, Br, Cl–, Br– etc
(c)     Observation with KF (aq): no change (1) (or colourless)
Observation with KBr(aq): cream/off white ppt (or solid) (1)
2
(d)     KF + H2SO4 → KHSO4 + HF (1)
or 2 KF + H2SO4 → K2HSO4 + 2 HF 
Allow ions
1
(e)     2 H2SO4 + 2 Br– → SO2 + Br2 + 2 H2O + SO42–(1)
Balanced equation (1)
Allow 2 H2SO4 + 2 NaBr → SO2 + Br2 + 2 H2O + Na2SO4
H2SO4 + 2 HBr → 2 H2O + Br2 + SO2 etc
2
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6.  (a)      Mass of mineral on x-axis;
If axes unlabelled use data to decide if mass of mineral is on the x-axis.
1
Sensible continuous scales;
Lose this mark if the plotted points do not cover at least 9 squares by 7.
Lose this mark if the graph plot goes off the squared paper.
The graph does not have to start at the origin.
1
Plots points correctly ± one square;
Award this mark if the line is close to your line.
1
Draws a best fit straight line
Award this mark if best fit line is consistent with candidate’s plotted points.
Lose this mark if line is kinked or doubled.
1
(b)     1.48 or 1.49 or 1.50 or 1.5 (g);
Accept these answers only
Ignore precision of answer.
Allow range 1.48 – 1.5
1
(c)     0.0124 (mol);
Accept 0.012, 0.0125.
Allow answer without working.
1
(d)     (1.49 / 0.0124) = 119.4 – 125.0;
Must divide answer to part (b) by answer to part (c) to score first mark.
Allow consequential answer from part (b).
Allow answer without working.
Ignore precision of answer.
1
(e)     Answer to part (e) close to 120.3;
Allow consequential answer from part (d).
Allow correct calculation of x
1
(f)     x must be a whole number;
1
(g)     Good / straight line so results good / reliable;
Allow consequential answers from candidate’s graph
Do not allow ‘so results are accurate’.
1
Anomaly at 1.34 g;
Allow anomaly clearly indicated on the graph.
1
(h)     Ensure reaction / decomposition goes to completion;
Do not allow ‘to make fair test’ or ‘improve reliability’
Accept to ‘remove all carbon dioxide and water’.
1

(i)    (i)      Percentage errors too high / errors in weighing too high;
Do not allow ‘to make fair test’ or ‘improve reliability’
Do not allow ‘errors’ on its own.
1
(ii)     Incomplete decomposition or words to that effect;
Do not allow ‘to make fair test’ or ‘improve reliability’
Do not allow ‘takes too long’ or ‘wastes chemicals’
Do not allow ‘not all of the water removed’.
1
(j)     39.05 / 18 = 2.170 and 60.95 / 84.3 = 0.723;
Allow Mr of MgCO3.H2O = 138.3
1
MgCO3.3H2O;
54 / 138.3 + 39.05%
MgCO3.3H2O without working scores 1 mark.
1
(k)     Atom economy for Reaction 1 is (40.3 / 84.3) x 100 = 47.8%
Maximum 1 mark if no working.
Ignore precision of answers.
1
Atom economy for Reaction 2 is (40.3 / 58.3) x 100 = 69.1%
1
(l)     No gas produced in stomach / won’t cause wind;
Do not allow ‘gas produced’ on its own.
1
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7.	Divides percentage by price
Ratios are 1.668, 1.701 and 1.437
Dub-Lit Brick Cleaner is the best value
Allow if divides price by percentage (ratios are 0.600, 0.588 and 0.696).
Lose mark if no working shown or contains an arithmetic error.
[1]

