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1.     (a)     (i)      file_0.png
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 × 100;
Whole expression
Ignore >3 sig figs
1
         = 35.37(%) allow 35.0 – 35.4%;
Allow 35%
Allow 2 marks if correct %
1
(ii)     Sell the HCl or sell the other product or sell the acid (formed
in the reaction);
Need a financial gain
1
(b)     (i)      file_2.png
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 = 0.869;
One mark for Mr = 189.9
         allow 0.86 – 0.87;;
Ignore units
2
(ii)     0.869
Accept same value as in (i)
1
(iii)     0.869 × 79.9 = 69.4;
         Allow 68.7 – 70;
Accept answer to (ii) × 79.9
1
(iv)    file_4.png
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 × 100;
Accept 63 × 100 /answer to (iii)
         = 90.75%;
If > 100% lose this mark
         Accept 90.6 to 92%
1
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2.      (a)     Iodine has more electrons / iodine is bigger (atom or
molecule) / iodine has bigger Mr / bigger surface area
1
Stronger / more van der Waals forces / vdw / London /
temporarily induced dipole / dispersion forces between
molecules
1
Stronger VdW intermolecular forces = M2
If stated VdW between atoms lose M2

(b)     (i)      
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Mark is for 3 bp and 1 lp attached to N (irrespective of shape)
1
			file_8.png
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Mark is for 3 bp and 0 lp attached to B (irrespective of shape)
1
NHF2 shape - pyramidal / trigonal pyramid
Accept tetrahedral / triangular pyramid
1
BF3 shape - trigonal planar
Not triangular or triangular planar
1
(ii)     107°
Allow 106-108°
1
(c)     Hydrogen bonds
Allow H-Bonds
Not just Hydrogen
Apply list principle eg Hydrogen bonding and dipole-dipole = 0
1
(d)     Coordinate / dative covalent / dative
If covalent mark on
If ionic / metallic CE = 0
1
Lone pair / both electrons/ 2 electrons on N(HF2) donated (to BF3)
Direction of donation needed here
1
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3.   (a)     (i)      The power of an atom or nucleus to withdraw or attract electrons OR electron density OR a pair of electrons (towards itself)
Ignore retain
1
In a covalent bond
1
(ii)     More protons / bigger nuclear charge
1
Same or similar shielding / electrons in the same shell or principal energy level / atoms get smaller
Not same sub–shell
Ignore more electrons
1
(b)     Ionic
If not ionic then CE = 0 / 3
If blank lose M1 and mark on
1
Strong or many or lots of (electrostatic) attractions (between ions)
If molecules / IMF / metallic / atoms lose M2 + M3, penalise incorrect ions by 1 mark
1
Between + and − ions / between Li+ and F− ions / oppositely charged ions
Allow strong (ionic) bonds for max 1 out of M2 and M3
1
(c)     Small electronegativity difference / difference = 0.5
Must be comparative
Allow 2 non-metals
1
(d)     (i)      (simple) molecular
Ignore simple covalent
1
(ii)     OF2 + H2O  file_10.png
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 O2 + 2HF
Ignore state symbols
Allow multiples
Allow OF2written as F2O
1
(iii)    45.7% O
1
( O         F )
( 45.7    54.3 )
( 16      19 )
If students get M2 upside down lose M2 + M3
Check that students who get correct answer divide by 16 and
19 (not 8 and 9). If dividing by 8 and 9 lose M2 and M3 but could allocate M4 ie max 2
1
(2.85    2.85)
( 1        1 )
EF = OF or FO
Calculation of OF by other correct method = 3 marks
Penalise Fl by 1 mark
1
MF (= 70.0 / 35) = O2F2 or F2O2
1
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4.      (a)     Forward and backward reactions proceeding at equal rate
1
Amount (Conc or moles or proportion) of reactants and
products remain constant
Not “reactants and products have equal conc”
1
(b)     M1 file_12.png
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Allow ( ) but must have all brackets
If Kc wrong can only score M3 (process mark)
for dividing both R and P by volume)
1
(c)     M2 [Q]2 = file_14.png
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Rearrangement of correct Kc expression
If wrong Kc used can only score M3 for correct use of vol
If wrong rearrangement can only score max 2 for M3 and M5 for correct √
1
M3 [Q]2 = file_16.png
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Process mark for dividing both R and P by volume even in incorrect expression
If vol missed can only score max 2 for M2 and M5 for correct √
If vol used but then wrong maths can score M2 M3 and M5 for correct √
If moles used wrongly, eg (2 × 5.24) or (5.24 × 10/103)
can only score M2 and M5
1
M4 [Q]2 = 0.0106
Correct calculation of Q2
1
M5 [Q] = 0.10(3)
Correct taking of √
1
(c)     cont.
Wrong rearrangement and no use of volume
0
Wrong rearrangement
For Correct use of volume M3 and Correct taking of square root M5
2 max
No use of volume
2 max
answer = 0.325
Ignore subsequent multiplying or dividing by 10.
0.0325 or 3.25 still score max 2
For Correct rearrangement M2 and
Correct taking of square root M5
2 max
Use of volume but maths error e.g. using (5.24)2/10
when should be (5.24/10)2
Scores 3
also giving answer 0.325
for M2, M3 and M5
3
Use of volume but Q/10 also used
or Q multiplied by 10 at end
(i.e.muddling moles with concentration)
Gives answer 1.03
For Correct rearrangement M2 and
Correct taking of square root M5
2 max
Wrong use of moles, e.g (5.24 × 2) or (5.24 × 10/103)
For Correct rearrangement M2 and
Correct taking of square root M5
2 max
Wrong Kc used, e.g. missing powers
For Correct use of volume M3
1 max
(d)     Increase or more or larger
Allow moves to left
1
(e)     Increase or more or larger
Allow moves to left
1
(f)      Decrease or less or smaller
NOT allow moves left
1
(g)     No effect or unchanged or none
1
(h)     0.0147 or 0.0148 or 1.47 × 10-2 or 1.48 × 10-2
Allow 0.015 or 1.5 × 10-2
If not 0.0147, look at (c) for conseq correct use
of their [Q] in new Kc = 1.39 × [Q]2
Not allow just 1/68.0
ignore units
1
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5.	(a)     (i)      M1  (+) 4 OR  IV
M2  (+) 6 OR  VI
2
(ii)     It / Chlorine has gained / accepted electron(s)
OR
Correctly balanced half-equation eg Cl2 + 2e− file_18.png
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 2Cl−
Credit 1 or 2 electrons but not lone pair.
The idea of ‘reduction’ alone is not enough.
1
 (b)    (i)      6KI    +    7H2SO4    file_20.png
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    6KHSO4    +    3I2    +    S    +    4H2O
1
(ii)     2I−    file_22.png
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    I2    +    2e−
OR
8I−    file_24.png
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    4I2    +    8e−
Ignore charge on the electron unless incorrect.
Or multiples.
Credit the electrons being subtracted on the LHS.
Ignore state symbols.
1
(iii)    H2SO4    +    8H+    +    8e−    file_26.png
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    H2S    +    4H2O
OR
SO42−    +    10H+    +    8e–    file_28.png

file_29.wmf

    H2S    +    4H2O
Ignore charge on the electron unless incorrect.
Or multiples.
Credit the electrons being subtracted on the RHS.
Ignore state symbols.
1

(c)     (i)      Ag+    +    I−    file_30.png
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    AgI        ONLY
Ignore state symbols.
Not multiples.
1
(ii)     The precipitate / solid / it does not dissolve / is insoluble / remains
OR a white / cream / yellow solid / precipitate
OR stays the same
OR no (visible / observable) change
OR no effect / no reaction
Ignore ‘nothing (happens)’.
Ignore ‘no observation’.
1
(iii)    The silver nitrate is acidified to
•        react with / remove (an)ions that would interfere with the test
Credit a correct reference to ions that give a ‘false positive’.
•        prevent the formation of other silver precipitates / insoluble silver compounds that would interfere with the test
Do not penalise an incorrect formula for an ion that is written in addition to the name.
•        remove (other) ions that react with the silver nitrate
If only the formula of the ion is given, it must be correct.
•        react with / remove carbonate / hydroxide / sulfite (ions)
Ignore ‘sulfate’.
1
(iv)    HCl would form a (white) precipitate / (white) solid (with silver nitrate and this would interfere with the test)
It is not sufficient simply to state either that it will interfere or simply that the ions / compounds react to form AgCl
1
(d)    (i)      Any one from
Ignore ‘to clean water’.
•        to sterilise / disinfect water
Ignore ‘water purification’ and ‘germs’.
•        to destroy / kill microorganisms / bacteria / microbes / pathogens
Credit ‘remove bacteria etc’ / prevent algae.
1
(ii)     The (health) benefit outweighs the risk
OR
a clear statement that once it has done its job, little of it remains
OR
used in (very) dilute concentrations / small amounts / low doses
1
(iii)    Cl2    +    H2O    file_32.png
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    HClO    +    HCl
OR
Cl2    +    H2O    file_34.png
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    2H+ + ClO− + Cl−
OR
2Cl2    +    2H2O    file_36.png
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    4HCl +    O2
Credit HOCl or ClOH
Or multiples.
Credit other ionic or mixed representations.
Ignore state symbols.
1
(e)     In either order - Both required for one mark only
Credit correct ionic formulae.
NaClO (OR NaOCl) and NaCl
Give credit for answers in equations unless contradicted.
1
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6.   (a)     percentage of oxygen is 58.33
1
correct calculation of ratios (C 3.125, H 4.17, O 3.645)
1
clearly relates ratios to formula eg
simplifies ratios (C 1, H 1.29, O 1.17) or for H then 3.125 × 8 / 6 = 4.17% etc
1
Notes 
* correct percentage of oxygen can be stated or shown clearly in a calculation 
* to score final mark must clearly show how ratios relate to C6H8O7 
* allow full credit to candidate who correctly finds 
      percentage of oxygen 
      calculates Mr 
      shows percentage of H is 8 divided by Mr
(b)     carbon dioxide / CO2
1
(c)      (i)      suitable reaction vessel
eg sealed flask or test-tube with side arm or
eg tube in bung
1
suitable collection method
eg gas syringe / over water in measuring
eg cylinder
1
Notes 
* collection vessel must allow measurement of gas 
* if apparatus would leak lose second mark 
* ignore heating 
* can draw tubing as single line 
* accept 2D or 3D diagrams 
* do not need labels, and ignore mis-labelling
(ii)     (1)    mass on x-axis
1
        Notes 
        * If axes unlabelled use data to decide that mass
        is on the x-axis
         sensible scales
1
        Notes 
        * lose this mark if the plotted points do not cover at
        least half of the paper 
        * lose this mark if the graph plot goes off
        the squared paper
         plots points correctly ± one square
1
(2)    draws appropriate straight line of best fit, omitting point at 1.17g / 86 cm3
        Notes 
        * lose this mark if the line deviates towards the 
        point at 1.17g / 86 cm3 
        * candidates does not have to extrapolate the line to the 
        origin to score this mark 
        * when checking for best fit, candidate’s line must go 
        through the origin ± one square. Extend candidate’s 
        line if necessary
1

(3)    129 ± 1 cm3
        Notes 
        * accept this answer only
1
(d)     CO2 / gas formed distends stomach / produces wind / increases pressure in stomach
1
(e)     molecular formula has to be a simple multiple of the empirical formula
1
so approximate Mr value will distinguish between the options or equivalent wording
1
(f)      gas escapes before bung inserted        any 2 × 1 for
syringe sticks
carbon dioxide soluble in water
Notes 
* do not accept ‘operator error’ / ‘inaccurate equipment’ / ‘equipment leaks’
2
(g)     volume depends on pressure and temperature
Notes 
* do not accept ‘to get a more accurate result’ or equivalent wording without qualification
1
(h)     Tablets could vary between samples or equivalent wording
Notes 
* do not accept ‘to get a more accurate / reliable result’ or ‘to make a fair test’ without qualification
1
(i)      (i)     NaHCO3 least soluble
1
(ii)     exhaust gases passed into mixture of NaCl and NH3
1
(j)      2NaHCO3 → Na2CO3 + CO2 + H2O
Notes 
* accept multiples
1
(k)     106.0 divided by 217.1 × 100 = 48.8%
Notes 
* ignore precision of answer
1
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