
Mark schemes

(a)     sulfur / sulphur / S / S(s)
1

(b)     as the temperature increases, the rate of reaction increases

allow two correct values for rate quoted (from graph) at different
temperatures

1

the rate of increase increases or there is an exponential relationship

accept the rate of reaction increases slowly (from 20 °C to 50 °C)
then increases more rapidly for 2 marks

answer MUST be based on rate / speed of reaction
1

1

(c)     (i)      any two from:
•        temperature (of the reactants)
•        concentration of hydrochloric acid
•        volume of hydrochloric acid
•        volume of sodium thiosulfate
•        the (size / darkness / thickness of the) cross
•        total volume of solution.

if no other marks gained, allow 1 mark for:

rate of stirring

OR

amount of hydrochloric acid / sodium thiosulfate

OR

volume of solution
2
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(ii)     (because as the concentration increases) the number of particles per unit
volume increases or particles are closer together.

idea of more particles in a given space is required for the first mark.

ignore references to area.
1

(therefore) the frequency of (successful) collisions increases

allow increased chance / probability of collisions

number of collisions increases is insufficient here.

must mention per unit time or frequency.

ignore speed of collisions.

if reference to space and time missing from M1 and M2 but they are
otherwise correct, then award 1 mark.

1

so the number of particles (per unit volume) doubles or (the frequency of)
collisions doubles.

students can score 2 marks for a qualitative explanation; the third
mark is for a quantitative explanation.

1
[8]

(a)     (i)      25 °C
1

(ii)     (fractional) distillation
1

2

(b)     (i)      (fertile) land is used to grow fuel crops or crops are grown for fuel or farmers
get a better price for crops for fuel or crops for biofuels take up space

ignore biofuels are made from food or plants
1

less food grown or food prices rise or less (fertile) land to grow food
1

(ii)     (crops / plants) take in carbon dioxide (while growing / during photosynthesis)
1

so the CO2 given out was previously taken in

do not accept burning biofuels does not release CO2 or releases
less CO2 unqualified

if no other mark awarded, a statement of “carbon neutral” scores 1
mark

1
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(c)     Marks awarded for this answer will be determined by the Quality of Communication
(QC) as well as the standard of the scientific response. Examiners should also refer
to the information in the Marking Guidance and apply a ‘best–fit’ approach to the
marking.

0 marks
No relevant content

Level 1 (1−2 marks)
At least one statement about the effect of a condition on either rate or yield.

Level 2 (3−4 marks)
Correct statements about the effect of at least one condition on rate and yield.

Level 3 (5−6 marks)
Correct statements about the effect of at least one condition on rate and yield and at
least one correct statement about compromise conditions.

Examples of the points made in the response

Temperature
•        a higher temperature gives a lower yield
•        a higher temperature gives a faster rate

Pressure
•        a higher pressure gives a higher yield
•        increase in yield gets less as pressure increases
•        a higher pressure gives a faster rate
•        increase in rate increases as pressure increases

Catalyst
•        using a catalyst speeds up reaction
•        catalysts allow a lower temperature to be used and so save energy / reduce

energy costs

Compromise
•        a higher pressure gives a greater yield but increases costs / (safety) risks
•        a high pressure gives a faster rate but increases costs / risks
•        a high temperature makes reaction faster but reduces yield
•        a catalyst makes reaction faster so a lower temperature can be used which will

increase the yield
6

[12]
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(a)     (i)      the higher the temperature, the greater the rate
or
at 40 °C rate is faster than at 20 °C

accept the higher the temperature, the faster the reaction
1

(ii)     40 °C curve is steeper

accept the 40 °C line becomes horizontal sooner

accept at higher temperatures the reaction finishes sooner

accept reaction finishes sooner at 40 °C

accept at higher temperatures the gas is produced faster
or
correct comparison of data from the graph

1

(iii)    2
1

3

(b)     (i)      Concentration of acid
Mass of marble chips

2

(ii)     increases rate

incorrect reference to energy = max 1
1

(because of) more frequent collisions (between particles)

accept particles are more likely to collide

ignore more collisions

ignore more successful collisions
1

(c)     any one from:
•        increases rate of reaction
•        reduces energy required
•        lower temperature can be used
•        catalyst is not used up.

1
[8]

(a)     (i)      nothing can enter and nothing can leave the reaction

allow sealed reaction vessel
1

4

(ii)     forward and backward reactions have same rate
1

so there is no (overall) change in quantities of reactants and products

allow concentrations of reactants and products
1
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(b)     (i)      natural gas

allow methane / CH4

allow fossil fuels / hydrocarbons

allow water
1

(ii)     provides an alternative reaction pathway
1

which has a lower activation energy

ignore references to collisions
1

(iii)    the amount (of ammonia) increases

allow yield increases
1

the equilibrium moves to the side (of the equation) with fewer (gaseous)
molecules / moles

allow it favours the forward reaction
1

(c)     (i)      vertical arrow from reactants to maximum
1

(ii)     (energy of) products higher than (energy of) reactants

allow converse
1

(iii)    amount of hydrogen iodide decreases
1

equilibrium moves in the direction of the endothermic reaction

allow it favours the forward reaction
1

[12]

(a)     (i)      covalent
15

(ii)     increases the rate of reaction
1

(b)     (i)      the reaction is reversible
1

(ii)     at lower pressure the molecules will be further apart
1

so there will be fewer collisions per unit time

accept frequency of collisions lower
1

(iii)    as the temperature increases, the yield of the reaction increases
1
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(iv)    2 molecules / volumes become 4 or more molecules / volumes of product than
reactant

1

(c)     Marks awarded for this answer will be determined by the Quality of Communication
(QoC) as well as the standard of the scientific response. Examiners should also refer
to the information on page 5, and apply a ‘best-fit’ approach to the marking.

0 marks
No relevant content

Level 1 (1 – 2 marks)
Candidate has written about some basic points from the table but has not added any
extra knowledge. Candidate may have included advantages or disadvantages.

Level 2 (3 – 4 marks)
Candidate has attempted an evaluation using points from the table and their own
knowledge. Candidate has included advantages and disadvantages.

Level 3 (5 – 6 marks)
Candidate has given an evaluation that includes both advantages and
disadvantages. Candidate has clearly linked points from the table with their own
knowledge and uses appropriate scientific terminology.

examples of the points made in the response

Advantages of using hydrogen:

•        its combustion only produces water
•        combustion of hydrogen does not produce carbon dioxide or does not contribute to

climate change
•        petrol requires much more oxygen to burn so partial combustion is possible

producing carbon monoxide
•        combustion of hydrogen does not produce any particulates or does not contribute to

global dimming
•        petrol comes from a non-renewable source or there are renewable ways of producing

hydrogen, eg electrolysis of water.

Disadvantages of using hydrogen:

•        hydrogen has to be stored at high pressure or risk of explosion or larger volume
needed for storage.

•        much less energy produced from the combustion of hydrogen or need to refuel more
often

•        most methods of producing hydrogen need fossil fuels.
6

[13]
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(a)     any two from:

•        temperature (of the HCl)
•        mass or length of the magnesium
•        surface area of the magnesium
•        volume of HCl

2

6

(b)     (i)      (a greater concentration has) more particles per unit volume

allow particles are closer together
1

therefore more collisions per unit time or more frequent collisions.
1

(ii)     particles move faster

allow particles have more (kinetic) energy
1

therefore more collisions per unit time or more frequent collisions
1

collisions more energetic (therefore more collisions have energy greater than
the activation energy) or more productive collisions

1

(c)     (i)       add (a few drops) of indicator to the acid in the conical flask

allow any named indicator
1

add NaOH (from the burette) until the indicator changes colour or add the
NaOH dropwise

candidate does not have to state a colour change but penalise an
incorrect colour change.

1

repeat the titration
1

calculate the average volume of NaOH or repeat until concordant results are
obtained

1

(ii)     moles of NaOH

0.10 × 0.0272 = 0.00272 moles

correct answer with or without working gains 3 marks
1

Concentration of HCl

0.00272 / 0.005 = 0.544

allow ecf from mp1 to mp2
1
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correct number of significant figures
1

[14]

(a)     left hand: (conical) flask

do not accept round bottomed
flask or container which is not a flask

1

7

right hand: beaker / trough

accept plastic box
1

(b)     (i)      157
1

(ii)     all calcium carbonate used up or reaction stopped

do not accept all acid used up
1

(c)     (i)      0.007(272727…)

correct answer with or without working gains 2 marks

if answer incorrect, allow (0.32 / 44) for 1 mark
2

(ii)     0.007(272727…)

allow ecf from (c)(i)
1

(iii)    (Mr = mass / moles = 1 / 0.00727…) = 137.5 or 138

allow ecf from (c)(ii)

if use 0.00943 moles then = 106

if use 0.007 allow 143 (142.857)
1

(iv)    (138) – 60 (= 78)

23 / 85
1

(78 / 2) = 39
1

potassium

sodium / rubidium

identity of metal ecf on Ar, but must be Group 1

If no working max 1 mark
1

(d)     (i)      (relative atomic mass) would decrease
1

because the mass lost greater
1

Page 34 of 35
www.examqa.com



so moles carbon dioxide larger or moles metal carbonate greater
1

(ii)     no change
1

because the acid (already) in excess
1

so the amount carbon dioxide lost is the same
1

[17]

(a)     (i)      precipitation
18

(ii)     (aq) on left hand side
1

(s) on right hand side
1

(iii)    potassium iodide
1

potassium nitrate
1

(iv)    filtration
1

(b)     (i)      diffusion
1

(ii)     iodide ions move / diffuse faster than lead ions or travel further in the same time

Must be a comparison

Accept converse
1

because the lead iodide forms much closer to the lead nitrate (or X) than the
potassium iodide (or Y).

allow because iodide ions are smaller than lead ions

allow references to potassium iodide and lead nitrate
1

(iii)    the particles / ions move / diffuse faster

ignore which particles / ions the student refers to
1

because they have more energy or will collide / meet sooner

ignore reference to frequency of collisions
1

[11]
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