
Mark schemes

(a)     M1   550 ×  = 579 g would be 100% mass

Allow alternative methods.

There are 4 process marks:
1

1

M2   So  = 8.91 moles NaN3

or

M1     = 8.46 moles NaN3 (this is 95%)

M2   So 100% would be 8.46 ×  = 8.91 moles NaN3

1: mass ÷ 65

2: mass or moles × 100 / 95 or × 1.05

3: moles NaN3 × 2

4: moles NaNH2 × 39
1

Then M3 Moles NaNH2 = 8.91 × 2 = ( 17.8(2) moles)
1

M4   mass NaNH2 = 17.8(2) × 39
1

M5   693 or 694 or 695 (g)

If 693, 694 or 695 seen to 3 sig figs award 5 marks
1

(b)     M1   308 K and 150 000 Pa
1

M2   n =  or 
1

M3   = 4.4(0) or 4.395   moles N2

Allow only this answer but allow to more than 3 sig figs
1
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M4   Moles NaN3 = 4.395 ×  (= 2.93)

M4 is for M3 × 
1

M5   Mass NaN3 = (2.93) × 65

M5 is for moles M4 × 65
1

M6 = 191 g

Allow 190 to 191 g allow answers to 2 sig figs or more
1

(c)     (i)      150 / 65 = 2.31 moles NaN3 or 2.31 moles nitrous acid
1

Conc = 2.31 × 

 

M2 is for M1 × 1000 / 500
1

4.6(1) or 4.6(2) (mol dm−3)

Only this answer
1

(ii)     3HNO2  HNO3 + 2NO + H2O

Can allow multiples
1

(d)     Ionic

If not ionic then CE = 0 / 3
1

Oppositely charged ions / Na+ and N3
− ions

Penalise incorrect ions here but can allow M3
1

Strong attraction between (oppositely charged) ions / lots of energy needed to
overcome (strong) attractions (between ions)

M3 dependent on M2
1
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(e)     (i)      N ≡ N  N−

Only
1

(ii)     CO2 / N2O / BeF2 / HN3

Allow other correct molecules
1

(iii)    MgN6

Only
1

[21]

ZnCO3 → ZnO + CO2

Ignore state symbols.

If equation incorrect, allow one mark only for correct atom economy
method.

1

2

Percentage atom economy =

Mark consequentially for incorrect formula mass(es)
1

 × 100 = 64.9

Accept answer to at least 2 significant figures
1

[3]

(a)     (i)      Uses sensible scales.

Lose this mark if the plotted points do not cover half of the paper.

Lose this mark if the graph plot goes off the squared paper

Lose this mark if volume is plotted on the x-axis
1

All points plotted correctly

Allow ± one small square.
1

Smooth curve from 0 seconds to at least 135 seconds − the line must pass
through or close to all points (± one small square).

Make some allowance for the difficulties of drawing a curve but do
not allow very thick or doubled lines.

1

(ii)     Any value in the range 91 to 105 s

Allow a range of times within this but not if 90 quoted.
1

3
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(b)     (i)      Using pV = nRT

This mark can be gained in a correctly substituted equation.
1

100 000 × 570 × 10−6 = n × 8.31 × 293

Correct answer with no working scores one mark only.
1

n = 0.0234 mol

Do not penalise precision of answer but must have a minimum of 2
significant figures.

1

(ii)     Mol of ZnCO3 = 0.0234

Mark consequentially on Q6

M1
1

Mass of ZnCO3 = M1 × 125.4 = 2.9(3) or 2.9(4) g

If 0.0225 used then mass = 2.8(2) g

M2
1

(iii)    Difference = (15.00 / 5) − Ans to b
If 2.87 g used then percentage is 4.3

M1
1

Percentage = (M1 / 3.00) × 100

Ignore precision beyond 2 significant figures in the final answer

If 2.82 g used from (ii) then percentage = 6.0

M2
1

(c)     A reaction vessel which is clearly airtight round the bung
1

Gas collection over water or in a syringe

Collection vessel must be graduated by label or markings

Ignore any numbered volume markings.
1

[13]
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(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]

4

(a)     The value of the titre would be higher (than the true value.)
1

(b)     It should have no effect.
1

The first titration can be ignored / subsequent titrations would be accurate

Allow references to the first titration being a ‘rough’ or ‘trial’ value.
1

[3]

5

Mass of crucible and boric acid on the y−axis
Axes must be labelled but do not penalise lack of units (unless
incorrect).

1

6

Suitable scale used

Plotted points must cover at least half the printed grid.(both
directions).

1

All points plotted correctly

Allow + / − one small square.
1

Suitable line drawn

Good best−fit line based on their points (+ / − one small square).
Do not award if kinked, doubled or very thick line.

1
[4]

(a)     As a droplet from the funnel could enter the burette / affect volume / readings / titre
17

(b)     Air bubble in jet or wtte

Do not allow misreading burette or overshooting end point.
1
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(c)     Ensures all reagents are able to react / mix / come into contact

Accept no reagent is left unreacted on sides of flask

Do not allow any reference to ‘removal’ of the solution unless it is
clear that it is added to the flask.

1

(d)     The added water does not affect the mols / amount of reagents / reactants / solution
Z

Do not allow mols of solution or mols in the flask.

Allow water does not react with the reagents / water is not one of
the reactants

Do not allow ‘water is not involved’
1

[4]

Pipette = 0.05 × 100 / 25.0 = 0.2%

Ignore precision
1

8

Burette = 0.15 × 100 / 24.25 cm3

Must show working

Allow one mark for two correct answers with no working
1

[2]
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