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Q1.           

The first question on this paper was answered well with the vast majority able to write the steps
for the method of the experiment in the correct order to gain both marks.

 

 

Q2.           

It was pleasing to see that most were able to score 1 mark for balancing the equation.

Candidates found it much more difficult to add the state symbols to the equation with many
losing this mark. The most common error was to use aq for water rather than l.

Some wrote the complete word for the state of the substance rather than using the symbol. A
few seemed not to have encountered state symbols and added the names or symbols of other
elements into the brackets.

 

Results Plus: Examiner Comments

This was a common error.

 

 

Results Plus: Examiner Comments

Where dotted lines are given, it is very likely that a repsonse will be required.

 

 

 

Q3.           
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Looking at the overall marks awarded for all the candidates, the majority candidates scored at
least a Level 2 (3 or 4 marks). It is clear that many candidates have a good understanding of the
effect of temperature and concentration on the rate of reaction and a good number scored
highly on this item.

The typical Level 1 answer contained a simple application of the data such as increasing the
temperature increased the rate of reaction. To get to Level 2, it was necessary for candidates to
make direct reference to data given in the question and with some explanation in terms of
particles and both the effects of concentration and temperature. A Level 3 answer needed an
explanation of the connection between both temperature and concentration, shown by the data,
and reaction rate together with explanations in terms of particles and collisions.

Some candidates gave very good explanations but failed to link their explanations to the data
given in the table and were limited to Level 1. Also, candidates that talked about the effects of
temperature and concentration on rates but did not explain them at all in terms of particles or
collisions, were limited to Level 1. In general, many candidates have difficulty with giving
sufficient detail in their explanations for the effects of changing different variables, so a
reference to increased concentration was often characterised as just more particles rather than
more particles per unit volume, higher collision frequency as just more collisions.
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Results Plus: Examiner Comments

This response was awarded a Level 1, 2 marks.

The effects on the rate of reaction of changing temperature and concentration of A are
discussed and are explained in terms of particles and collisions. However, the stem of this
question very clearly instructs candidates to 'use the results of these experiments'. It is clear
from the response that data from the table has not been used to compare the different
conditions. Consequently, this response is limited to a Level 1.

 

 

Results Plus: Examiner Tip

Read the question carefully, especially when data is provided and the question instructs the
candidate to use the data. Failing to use this information, as in this particular example, is likely
to limit the Level that can be awarded.
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Results Plus: Examiner Comments

This response was awarded a Level 2, 4 marks.

Data from the table is used and both the effects of temperature and concentration are
discussed. Collisions are used in the explanations. However, particles or collisions are not used
correctly in the explanation of concentration, therefore a Level 3 cannot be reached. Hence a
Level 2 was awarded.
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Results Plus: Examiner Comments

This response was awarded a Level 3, 6 marks.

Data from the table is used and all three experiments in relation to the effects of both
temperature and concentration are discussed. Both temperature and concentration are
explained in terms of particles and collisions. There is a slip in experiment numbers on the first
page but it is clear what experiments are being considered. Hence a Level 3 is scored. There is
also a good conclusion at the end.

Even if the answer space had been blank, some credit could have been awarded for the
annotation or plan by the table.

 

 

S T E M U P . C O . U K

https://stemup.co.uk


Q4.          No Examiner's Report available for this question

 

Q5.          

There was much confusion over size of calcium carbonate pieces and its surface area; many
stated that large had a large surface area, small pieces a small surface area. The majority of the
candidates repeated the data in the question and consequently narrowed down their possible
score to one by stating that 'the smaller the pieces the faster the reaction'. There were some
really elegant one sentence responses scoring both marks, but they were sadly, few and far
between.

 

Results Plus: Examiner Comments

This answer merely summarised the table of information in the question and scored 0 marks.

 

Results Plus: Examiner Comments

This is where a candidate has confused particle size with its surface area. In addition, the second
half of this answer is the reverse argument of the first half. Many candidates fell into this
situation of incorrectly linking large particle size with large surface as well as repeated their
answer with the reverse argument as demonstrated here.

 

Results Plus: Examiner Tip
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If you take a large lump of solid and start to break it up into smaller pieces, the total surface of
the smaller pieces is greater than that of the large lump. This means there is more surface over
which reactions can occur and so the reaction is faster.

Remember: the smaller the pieces - the larger the surface area - the faster the reaction.

Q6.          No Examiner's Report available for this question

 

Q7.           

This question was well answered; most candidates calculated 300s, with only a few missing the
need to convert from minutes to seconds. It was widely known that to find the rate the volume is
divided by time.

 

Q8.          No Examiner's Report available for this question

 

Q9.           

This part was generally well done, and the examiners were pleased to see answers clearly laid
out with the energy to break bonds and the energy released making bonds evaluated with
working. The most common cause of loss of a mark being an answer of 730 instead of -730. A
few candidates showed that they had no understanding and simply juggled the figures they were
given. A similar minority seemed unable to transfer data from their calculator to the exam paper
(or vice versa) accurately and so lost marks.

 

 

Q10.           

This was found to be more difficult than expected. It was thought that the third line might be
more tricky but this did not prove to be so; errors were randomly scattered. Most candidates
scored 1 mark.

 

Q11.          No Examiner's Report available for this question
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Q12.           

Diagram drawing seems to be quite challenging for several candidates. Although there was some
degree of latitude shown for what could be described as a gas syringe, probably fewer than half
the candidates attempted to draw one as a means of collecting and measuring the volume of
gas. The use of a stopper and delivery tube was widespread but some candidates didn't see the
need to have a sealed system.

 

 

Q13.           

(i)

The majority of candidates gave an appropriate means of measuring the volume of gas more
accurately and of those the overwhelming majority gave 'gas syringe' as their answer.

The most common error gave an answer that involved measuring the mass rather than the
volume.

(ii)

The majority of responses scored both of the 2 marks available.

Most candidates made an attempt at calculating the gradient at the point shown by using the
tangent line. An answer of 0.5 was as common as the best answer of 0.47.

Some made errors in reading the graph to calculate the gradient. The most obvious error seen
was where candidates calculated the average gradient by dividing the volume at that point (29
cm3) by the time (30 s), scoring 1 mark for an incorrect fraction correctly evaluated.

 

Results Plus: Examiner Comments

This response scored the 2 marks available, for a calculated value for the rate of reaction within
the accepted range. Although the final answer alone scores full marks, from the working shown,
it is clear how the candidate has used the tangent to the graph to calculate the gradient.
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(iii)

This was not well answered on the whole, with less than half responses scoring the 1 mark
available for sketching an appropriate graph showing the behaviour of an equal mass of
powdered magnesium.

Many candidates omitted this question. Is it possible that they simply did not recognise that
there was a question there to be answered.

The most common error was where no line was shown, other errors included a straight line going
through the origin diagonally across the grid, where the line levelled off either above or below 40
cm3.

 

Results Plus: Examiner Comments

This response did not score the 1 mark available.

Although the curve is steeper and correctly drawn to the left of the printed curve, it is incorrectly
drawn above 40cm3, so the mark is not scored.
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Results Plus: Examiner Comments

This response scored the 1 mark available.

The line drawn is a curve to the left of the printed curve and also reaches the same final volume,
40 cm3.

 

 

 

Q14.           

(i)

Generally well answered on the whole, with the majority of the candidates identifying 'fuel oil' as
the fraction that was most likely to be cracked. Nearly all the incorrect responses, indicating a
misunderstanding of the question, referred to petrol.

(ii)

Most candidates were able to score 2 of the 3 marks available.

The endothermic reaction profile was known only to about half the candidates. Most candidates
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managed to label the positions of reactants and products correctly. Only a small number could
show the activation energy correctly on an endothermic reaction profile to score all the marks
available.

Consequential marking was in place for those who drew an exothermic reaction profile.

Incorrect diagrams included random straight lines starting from the origin, others drew a line
similar to that produced from a rates of reaction curve and a few candidates drew curves to
show what happened to the amount reactant and to the amount of product formed during a
reaction.

 

Results Plus: Examiner Comments

This response scored 2 of the 3 marks available.

A profile has been drawn for an endothermic reaction, with the relative positions of the reactants
and products labelled and shown correctly. However, the activation energy is not labelled
correctly, so limiting this response to 2 marks.

 

 

Results Plus: Examiner Tip

Make sure that not only can you draw the reaction profiles for both endothermic and exothermic
reactions that you can label the activation energy on the profiles for both these types of
reaction.
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Results Plus: Examiner Comments

An example of a fully correct response which scored 3 marks.

A profile has been drawn for an endothermic reaction, with the correct relative positions of the
reactants and products labelled, with the activation energy also labelled correctly.

 

(iii)

Most candidates were able to work out the formula of the single product needed to balance the
equation for the cracking of dodecane by writing C6H14. A common incorrect response seen here
was to give 2C3H7 as the answer, despite the question stating that the formula of a single
molecule was needed to balance the equation.

 

 

Q15.          

Of the candidates who scored a mark on this question, the overwhelming majority was for
stating that a catalyst speeds up a reaction. However the second point about it not being used
up or changed during the reaction was only scored by a minority of the candidates. Many
candidates made at an attempt at the second point but stated something similar to 'not
involved/does not take part' in the reaction, despite saying it speeded up the reaction. A few of
the most able on this paper did write about lowering activation energy, which gained credit, but
is not a requirement of this specification.

The weaker candidates where they did attempt this question were making reference to catalytic
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convertors on vehicles.

 

Results Plus: Examiner Comments

At this level we consider catalysts as increasing the speed of a reaction. This answer contradicts
itself, perhaps by the candidate not being completely sure, so does not score the mark.

 

Results Plus: Examiner Comments

The same point is being made twice here, so only 1 mark was awarded.

 

Results Plus: Examiner Comments

This was given 1 mark for the first sentence in the answer; however, the second sentence was
frequently seen and gained no credit.

 

Results Plus: Examiner Tip

Know the factors that can increase the rate of a chemical reaction and be able to explain how
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changing that factor causes the increase in the reaction rate.

Q16.          No Examiner's Report available for this question

 

Q17.           

Generally well answered on the whole with the majority of candidates able to score 3 or 4 of 4
marks available.

Most candidates understood the need to sum bond energies of reactants and products and
subtract the two results. Thus, they often scored some marks for correctly carrying forward
incorrect number(s). It was noted by examiners that it was sometimes difficult to establish from
a poorly laid out response what the candidate was doing.

 

Results Plus: Examiner Comments

This response scored 3 of the 4 marks available.

The energy needed to break bonds (1370) is correctly evaluated, so the first marking point is
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scored. The energy released (1790) is incorrectly evaluated (one 0-H and one H-H), so the
second marking point is not scored.
The difference between the two energies is correctly evaluated (1370 - 1790 = -420), so the
third marking point is scored by error carried forward. The energy change is correctly shown with
negative sign, so the fourth marking point is also scored.

 

 

Results Plus: Examiner Comments

This response scored 1 of the 4 marks available.

Both sets of bond calculations, namely to calculate the energies needed to break and make
bonds, are incorrect so neither of the first two marking points are scored. The difference
between the two energies is correctly calculated so the third marking point is scored by error
carried forward. As calculated from the incorrect answers to first two marking points, the energy
change should be positive showing energy absorbed. To score this mark by error carried forward,
the candidates must show a + sign or say 'energy absorbed', which is not shown in this
particular response, so the fourth marking point cannot be scored.
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Q18.           

(a)(i)

Many candidates stated that the temperature increased, although quite a few skipped that
statement and stated that heat is released. Some candidates did not then link that to an
exothermic reaction.

There was quite a lot of confusion between exothermic and endothermic reactions when the
temperature rises and many contradictory statements were seen, for example 'the temperature
increased so the reaction takes in heat'. Many candidates are unclear about the difference
between heat and temperature and it was not unusual to see statements such as 'the heat
increased by 26°C'.

 

Results Plus: Examiner Comments

This candidate knows the meaning of endothermic but unfortunately this is the wrong answer to
this question so no mark was scored.

 

Results Plus: Examiner Comments

This candidate has stated that the temperature has increased, so scores 1 mark. Unfortunately
they have mixed up the meaning of exothermic and endothermic.

 

 

Results Plus: Examiner Tip
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Learn the difference between exothermic and endothermic reactions.

 

Results Plus: Examiner Comments

This is a very good answer that scored 2 marks. The candidate has written about the
temperature change and linked this to an exothermic reaction.

 

(a)(ii)

Many candidates were able to complete the equation for the reaction with the correct formulae.
Some candidates completed the equation as a word equation and received no credit.

Some candidates would benefit from more practice in writing balanced equations.

 

Results Plus: Examiner Comments

This candidate has written the names of the substances formed and scored no marks. If a
question asks for formulae, you will not receive any marks for a word equation.

 

 

Results Plus: Examiner Tip

Practise writing balanced equations.

 

Results Plus: Examiner Comments

This candidate has scored 1 mark for the correct formula for zinc sulfate. ZnCu is incorrect. Look
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at the information given in the question. The start of this question states that zinc sulfate and
copper are formed.

 

Results Plus: Examiner Comments

This is an example of a correct equation that scored 2 marks.

 

(b)

There were some excellent answers to this question. However, some candidates are confused
between rate and time and wrote about time getting quicker rather than shorter. Some
candidates just described the pattern in the graph and they scored 1 mark. Other candidates
knew that the rate increases as the concentration increases and they also scored a mark. A
common incorrect answer was that the rate decreases as the concentration increases as they
had not realised that the graph was a plot of time against concentration.

 

Results Plus: Examiner Comments

This answer scored 1 mark as it gives a clear description of the pattern shown in the graph.

 

 

Results Plus: Examiner Tip

Use the labels on the axes of the graph to help you to describe the pattern shown.
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Results Plus: Examiner Comments

This candidate has confused rate and time so has not scored a mark.

Try to understand the difference between rate and time. As the time taken for a reaction to take
place decreases, the rate of reaction increases.

 

Results Plus: Examiner Comments

This is a correct answer and scored 2 marks.

 

(c)

Some candidates gave excellent experimental details of how to investigate the effect of using
different size marble chips on the rate of reaction, showing that they had carried out these
experiments. Some candidates tried to describe an experiment of adding the marble chips to a
beaker of hydrochloric acid but they gave no indication of how they could measure the volume of
gas produced, the mass loss or time for limewater to go milky. Some candidates seemed
unfamiliar with this type of experiment but they gave good descriptions of the results they would
expect and they received some credit for this. Some candidates were unfamiliar with the idea of
a fair test and thought that they could investigate the rate by comparing one large chip and one
small chip or use different masses of marble chips. A common misunderstanding was that
smaller marble chips have a smaller surface area so they react faster. A few candidates thought
that the marble chips were acting as a catalyst. Some candidates spent time writing about other
factors that affect the rate of reaction but that was not needed in this question.
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Results Plus: Examiner Comments

This is an example of a level 1 answer that scored 2 marks. The candidate has not described the
experiments but does know that smaller marble chips will increase the rate of reaction.

 

 

Results Plus: Examiner Tip

Revise the experiments that you have carried out or seen demonstrated to you so that you can
describe them.

 

Results Plus: Examiner Comments

This is an example of a level 2 answer that scored 4 marks. The candidate has explained that the
smaller marble chips have a larger surface area so the reaction will be faster. However, they
have not described an experiment so they cannot achieve level 3.

You will only achieve the highest level if you answer the question and include a description of
the experiments.

S T E M U P . C O . U K

https://stemup.co.uk


 

Results Plus: Examiner Comments

This is an example of a level 3 answer that scored 6 marks. The answer gives a description of
two experiments and the results that would be expected.

 

Q19.          No Examiner's Report available for this question

 

Q20.          

(ii)

Many candidates scored both marks but some lost a mark by either labelling the lines incorrectly
or not labelling them at all. Many candidates drew a reaction profile diagram and put in the
activation energy "hump" which was obviously acceptable. Some thought the products would be
at a higher level than the reactants but others did not draw any horizontal lines and seemingly
tried to plot some sort of graph.
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Results Plus: Examiner Comments

This is worth one mark as the products line is to the right of the reactants but does not gain the
second mark as it shows an endothermic reaction.

 

Results Plus: Examiner Comments

A good answer giving the names of the reactants and products (although just "reactants" and
"products" was also acceptable) in their correct relative positions.

Q21.          No Examiner's Report available for this question

 

Q22.           
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(i)  Candidates should read the question carefully before they start on their answer. Several
candidates wrote about bond breaking and bond making which did not score as the question was
about how the energy level diagram showed that dissolving ammonium chloride in water was
endothermic. However, many candidates produced a well-constructed answer worthy of both
marks.

(ii)  Although the majority could draw the correct curve with the peak above the energy level of
ammonium chloride solution, many candidates showed the activation energy as the difference
between the ammonium chloride solution energy level and the peak of the curve. A few
candidates drew a straight line from reactants to products which left them with an impossible
task of scoring a mark for the activation energy.

 

 

Q23.           

There were several good answers that scored both marks with the idea of the increased surface
area and a greater rate of reaction, but there were those who limited their answers to the
nanoparticles being very small without further development and again these did not score.

 

 

Q24.           

This question was the first of the two 6 mark levelled response questions based on the effect of
changing the concentration of hydrochloric acid and changing the size of lumps of calcium
carbonate on the rate of a reaction.

It was pleasing to see that candidates found this question accessible with very few blank
responses seen. A good range of marks were seen with the majority scoring marks in level 3. In
general, the best answers were often concise with excellent, succinct explanations, using the
correct scientific terminology. It was clear that teachers have focused on teaching candidates to
use clear terminology with many using the correct scientific terms throughout their answers with
many candidates answering using the idea of frequency of collisions to explain their answer.
Weaker candidates were confused between the increased frequency of collisions and increased
energy of collisions, in these cases the lower mark in the level was awarded.

Those that scored a mark in level 2 rather than level 3, often did so as they only explained one
of the factors, albeit it in good detail or if they did not relate their answer to the context of the
question and referred to the amount of gas produced in the reactions. In other examples,
candidates were able to give a weak explanation of both the effect of the size of the lumps and
the concentration of the acid but not in detail which scored them a mark in level 2.
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Results Plus: Examiner Comments

In this example, the candidate has fully explained the results in the table explaining the effect of
increasing concentration and changing the size of the lumps of calcium carbonate on the amount
of gas produced and rate of reaction, giving more than necessary to gain the full 6 marks
available in level 3.
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Results Plus: Examiner Comments

In this example, the candidate has discussed the concentration of the hydrochloric acid and the
size of the lumps of calcium carbonate but they have not related this to the results in the table
and the amount of gas produced and a mark of 4 in level 2 was awarded.

 

 

Results Plus: Examiner Comments

In this example, the candidate has only focused on the size of the lumps of calcium carbonate.
The explanation is simple and sufficient for level 1–2 marks only.

The candidate has given the explanation for the small lumps of calcium carbonate followed by
the reverse argument for large lumps. The explanation for the small lumps only was sufficient for
the 2 marks and the reverse argument adds no more to the answer.
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Q25.           

This question was not answered well on the whole, with only half of responses scoring typically 1
out of the 2 marks available.

Most responses scored 1 mark for recognising that there is a rise in temperature or equivalent.
Fewer candidates were able to score on the second marking point for recognising this an
exothermic process.

It was noted by examiners that candidates used the terms endothermic and exothermic but
often confused these processes. In some responses, candidates thought that stirring was the
cause of the temperature rise.

The main misconception was that many candidates thought that energy was being taken in to
result in a temperature rise and said this was exothermic. Some candidates clearly had not read
the question since they decided that the temperature had decreased.

 

Results Plus: Examiner Comments

This response scored on both marking points.

There are correct references made to both 'temperature increases' and 'exothermic'.
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Results Plus: Examiner Comments

This response scored 1 mark only.

While the rise in temperature has been stated, there is no reference made to this being an
exothermic process.

 

 

 

Q26.           

Candidates still find the concept of bond making or bond breaking very challenging and bringing
the two together to explain an overall change could only be achieved by the best candidates.
Marking point 3 was often not attempted or contradicted what has been written elsewhere.
Some candidates talked more about the number of bonds breaking rather than comparing the
amount of energy taken in or given out. Lack of the correct terminology often let candidates
down in this question.

 

Results Plus: Examiner Comments

A common incorrect answer that gained no credit.

 

 

 

Q27.           

(i)  Most candidates linked the cloudiness to a precipitate, slightly fewer to sulfur (even though
the equation gave it as a solid product). Others identified NaCl as a solid precipitate (even
though the equation gave it as aqueous), whilst others thought that the cloudiness was caused
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by effervescence.

(ii)  It was clear that the majority of candidates had either carried out this investigation or seen it
done. A pleasing majority were able to locate a black cross correctly and knew that it would
disappear. However, some were confused into discussing the effect of different concentrations of
HCl, but omitted to discuss the process for measuring the rate.

 

 

Q28.           

This question was poorly answered, with only around a third of the responses scoring any of 3
marks available.

In the responses that scored, mostly for 1 mark only, candidates correctly identified that there
was less magnesium or reactant as the reaction takes place. Very few responses scored all three
marking points.

Examiners noted that very few candidates actually referred specifically to 'particles' in their
responses and rarely referred to the 'frequency of particle collisions'.

In many incorrect responses, candidates misinterpreted what was required and simply listed
factors affecting the rate of a reaction.

 

Results Plus: Examiner Comments

This response scored 1 mark.

Although the first part of response is incorrect and was ignored, the correct idea of fewer
collisions was credit worthy.
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Results Plus: Examiner Comments

This is a very good example of a fully correct response.

The correct ideas of fewer reaction particles and less frequent collisions scored all the available
marks.

 

 

Results Plus: Examiner Tip

Remember when explaining the rate of a chemical reaction, always refer to collision frequency
of particles.

 

 

 

Q29.           

This question was poorly answered with only a third of responses scoring 1 or 2 of the 2 marks
available.

Few candidates were able to explain mass loss in terms of a gas being formed and escaping
from the flask via the loose plug to gain full credit.

Most responses scored by reference to a gas escaping. However, many did not specify that the
gas had been formed or incorrectly discussed air escaping or incorrectly discussed the solution
evaporating.

Common misconceptions included: dissolving magnesium means loss of mass; cotton wool soaks
up the acid; energy being lost which means mass is lost; or in some cases, that gaseous
magnesium escaped.
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Results Plus: Examiner Comments

This response scored 1 mark only.

The formation of a gas, namely hydrogen, has been correctly mentioned. However, there is no
mention of the gas escaping from the flask causing the mass loss.

 

 

Results Plus: Examiner Tip

Always check the number of marks available for a question since this will indicate the number of
points needed in your answer.

 

 

Results Plus: Examiner Comments

This response scored the 2 marks available. The fact that hydrogen is a product and also that
this escapes are both credited.

 

 

 

Q30.           

It is pleasing to note that a good number of candidates were able to discuss their response in
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terms of kinetic energy, some even mentioning the change from thermal to kinetic energy. This
was often linked to a higher frequency of collision (although some candidates failed to score by
referring to 'more collisions', not 'more frequent collisions'). The frequency of collision and
success rate of collision were confused by some candidates who are advised to refer to these
aspects separately.

 

Q31.          No Examiner's Report available for this question

 

Q32.           

This question was well answered with most candidates gaining the 1 mark available.

The majority of responses correctly referred to 'balance' or 'scales' as the correct piece of
apparatus needed to measure the mass of the solid. The inclusion of the term 'scale' alone in the
mark scheme allowed many candidates to score.

Commonly seen errors in incorrect responses included the use of a: measuring cylinder; burette;
pipette.

 

Q33.          No Examiner's Report available for this question

 

Q34.          

As with the other 6-mark question, the response to this was equally disappointing. The weakest
candidates largely left this unanswered. About a quarter of the candidates achieved a level 1
answer by a very simple description of adding pieces of magnesium to different concentrations
of hydrochloric acid in a suitable container. Some candidates developed this idea to describe
how to make or record observations or what conclusions could be drawn. However, few
candidates secured level 3, due to the absence of a solid description of a workable method.

Often where no marks were scored the response was couched in general terms and collision
theory, not addressing the point of 'tell me how you would do it'. Many candidates wasted lots of
lines by repeating the question. Where candidates were more successful, many different
methods used to collect the hydrogen gas were seen – some mentioned filling inverted test
tubes in water, others mentioned collecting it in a balloon.
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Results Plus: Examiner Comments

This was judged to be a level 3 answer. This answer could be read and understood as to how to
go about finding out how decreasing the concentration of hydrochloric acid changes the rate of
reaction. However, there were several spelling and grammar errors which meant that this
answer scored 5 marks.
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Results Plus: Examiner Comments

Many candidates did not answer the question of how this reaction could be carried out to show
that decreasing the concentration changed the rate of reaction. This candidate did give a valid
conclusion which was judged to be a level 1 answer with a mark of 1.

 

Results Plus: Examiner Comments

This answer was judged to be level 2. However it lacked the detail needed for level 3 and was
awarded 4 marks.
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Results Plus: Examiner Comments

Several candidates were well off the mark when it came to answering this question. This was an
example of where a candidate was probably unsure as to what magnesium ribbon was. Another
candidate could only give the response 'I don't know what magnesium ribbon is so I can't answer
the question.' This answer really did not answer the question at all and was given 0 marks.

 

Results Plus: Examiner Tip

Practice answering the 6-mark questions. Read the question carefully and use the information to
help you put together your ideas and then write out your answer.

Q35.          No Examiner's Report available for this question

Q36.          No Examiner's Report available for this question

 

Q37.           

This question was very well answered with a significant majority of responses scoring the 1 mark
available.

Most correct responses referred to the use of goggles or gloves. In many responses where
glasses were referred to, candidates specified 'safety' glasses to score the mark. Reference to
'glasses' alone did not score.

Commonly seen incorrect answers included: wear an apron, tie long hair back, washing hands,
use a blast shield, being careful or wearing a mask.

 

Results Plus: Examiner Comments

This response was typically seen and not credit worthy.

The use of glasses alone in insufficient and to score would need to be qualified, i.e. safety
glasses.
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Q38.          No Examiner's Report available for this question

 

Q39.           

(i)  Most candidates gave the answer of using a water bath to control the temperature. Incorrect
suggestions included using a Bunsen burner or even a thermometer.

(ii)  Many could draw a correct tangent and a calculated gradient that fell within an acceptable
range. Although some did have a correct tangent, errors were when calculating the gradient
such as diving the horizontal difference by the vertical difference or miscalculating one of those
differences. Most of those scoring 0 marks were where the volume of gas produced at 100
seconds was divided by the time.

(iii)  Most candidates could correctly identify another variable that needed to be controlled.

(iv)  Most candidates scored at least two marks here for making the points that with a
decreasing temperature the particles would have lower energy which results in a lower rate of
reaction. Only the most able candidates correctly made the important point about fewer
successful collisions on decreasing the temperature.

 

Q40.          No Examiner's Report available for this question

Q41.          No Examiner's Report available for this question

Q42.          No Examiner's Report available for this question

 

Q43.           

Stating 'gas syringe' as the piece of apparatus shown in the diagram proved quite difficult for
candidates with many giving unsuitable alternatives or leaving a blank.

 

Q44.          No Examiner's Report available for this question

 

Q45.           
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Most candidates identified a measuring cylinder as a more suitable measuring instrument.Some
suggested pipette or burette, which wereallowed.

Answers that did not score included measuring jug, measuring cup, repeating the experiment or
'weigh the water'.

 

 

Q46.           

This response was well answered on the whole with most responses scoring the 1 mark
available.

The majority of responses correctly referred either to 'measuring cylinder' or occasionally a
'burette' or 'pipette' as the correct piece of apparatus needed to measure the dilute hydrochloric
acid.

Commonly seen errors in incorrect responses included the use of a: measuring tube; measuring
jug; beaker.

 

Q47.          No Examiner's Report available for this question

 

Q48.          

(i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.

 

Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.
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(ii)

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.

 

Results Plus: Examiner Comments

This answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.
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Results Plus: Examiner Comments

This answer just gives a limited description and so is a level 1 response.

 

Results Plus: Examiner Comments
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A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

 

Q49.           

(a)

There were many misconceptions and misunderstanding of the meanings of the state symbols.
There were many who did not understand the meaning of (aq) and several different alternatives
were suggested. Surprisingly, some who gave correct meanings of (aq) then proceeded to say (l)
meant either a solid or a gas. It was not unusual to see statements such as 'aq is more reactive'.

 

Results Plus: Examiner Comments

This type of response was surprisingly common.
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Results Plus: Examiner Comments

Another common incorrect explanation of (aq)

(b)

Many candidates correctly suggested fizzing or bubbling. Temperature rise was common too.
This was an acceptable answer as a thermometer was shown in the diagram.
However, many candidates then lost the mark by also giving an incorrect observation such as a
white flame or suggesting would be seen.

 

Results Plus: Examiner Comments

The mark was awarded for reference to bubbles but other candidates simply gave the second
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part of the response - "a gas/hydrogen being produced/released" which was not sufficient to gain
a mark.

 

Results Plus: Examiner Comments

This candidate, like many others, incorrectly thought the magnesium would set alight.

(c) (i)

The mark was most frequently awarded for a gas syringe but a measuring cylinder was also
commonly seen. A variety of incorrect responses were given, some quite surprising such as
thermometer, stop watch and ruler.

 

Results Plus: Examiner Comments

This was the most common correct answer.

(c) (ii)-(iii)

(ii) The majority of candidates did not appreciate when the reaction ended and gave an incorrect
answer of 180cm3.

(iii) Many candidates scored 1 mark for drawing a line above the original, but many fewer
realised the curve should end at the same volume as the original.
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Results Plus: Examiner Comments

This is an example of a response worth all 3 marks.
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Results Plus: Examiner Comments

180 is incorrect and does not score a mark.

The curve is below the original one and so did not score the first mark but it finishes at the
correct volume and so was awarded 1 mark.

(d)

The majority of candidates correctly stated that the rate of reaction increased or that the
reaction was quicker, and many also gave a correct explanation. However it was common for
candidates to mistakenly suggest that the reason for the increased rate was that the powder had
a smaller surface area. A small but significant number gave an incorrect relationship stating that
the reaction would be slower.
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Results Plus: Examiner Comments

A response worth two marks.

 

Results Plus: Examiner Comments

This scored a mark for stating the rate of reaction will increase but has stated the surface area
changes not increases so was not worth the second mark.

(e)

Most candidates indicated the increase in temperature. However it then proved more difficult to
gain the second mark with many suggesting the reaction was endothermic or contradicting
themselves by saying it was an exothermic reaction as heat was taken in. Some candidates
thought the temperature had risen due to various external factors and then explained the effect
of raising the temperature on the rate of reaction.
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Results Plus: Examiner Comments

This was a common occurrence as the candidate scores a mark for stating the temperature had
increased but then incorrectly states this meant it was an endothermic reaction.

 

 

Q50.           

(b)

The majority of candidates gained a mark for stating that at a higher temperature the particles
will have more energy or alternatively move faster. However, only about a third then gained a
second mark by mentioning more frequent collisions or more successful collisions. Usually they
did not gain the second mark because they simply mentioned more collisions without the key
reference to a time factor. Another acceptable idea was a correct reference to activation energy
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but these types of answers were not often seen.

 

Results Plus: Examiner Comments

A good response which refers to both the idea of the particles having more energy and colliding
more frequently, and so was awarded two marks.

 

Results Plus: Examiner Comments

The candidate was awarded one mark for stating that the particles would move faster but there
is no reference to more frequent or more successful collisions.
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Results Plus: Examiner Comments

One mark was awarded for the particles moving faster but "more collisions" was not sufficient for
a second mark which required a reference to "more frequent" or "more successful" collisions.

 

(c)(ii)

Almost half the candidates gave a fully correct answer and others gained a mark for giving three
correct formulae. However it was disappointing to see oxygen gas often being shown as O,
rather than O2. Even more disappointingly, the formula for water was sometimes incorrect as
was the formula of hydrogen peroxide despite it being given in the question.

 

Results Plus: Examiner Comments

This response gained one mark for all the correct formulae, but not the second mark, as it was
not correctly balanced.

 

(d)

This question proved very challenging with only just over a third of candidates gaining any credit
for their answers. Most either simply did not appreciate that bond breaking requires energy and
bond formation releases energy or, as was often the case, they made contradictory statements
such as "the energy needed to break the bonds is less than the energy needed to make the
bonds".

Some students failed to make the link between bond making and bond breaking in their answers,
and just gave simple statements such as "in exothermic reactions heat is given out".
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Results Plus: Examiner Comments

This response gained one mark for a correct reference to bond making involving heat being
given off.

 

Results Plus: Examiner Comments

This answer was worth both marks.
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Results Plus: Examiner Comments

Unfortunately incorrect responses similar to this, in which the ideas were completely mixed up,
were quite common.

 

 

Q51.          

(a) (i)

This question was generally answered well and scoring the mark. Unfortunately, several
candidates were giving two or sometimes three HAZCHEM descriptors or contradictions that
meant the mark could not be awarded. More worrying were answers of the type 'Sodium
hydroxide is an acid….'.
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Results Plus: Examiner Comments

Many candidates were mixing the descriptions for the hazard symbols. 0 mark was given for the
answer 'toxic'.

 

Results Plus: Examiner Comments

Several candidates were hedging their bets by giving alternative answers. Candidates should be
deterred from this as an incorrect alternative will negate the mark as in this case. 0 mark given.

 

Results Plus: Examiner Tip

Know the meanings of the hazard symbols.

Avoid giving alternative answers as in this example as an incorrect answer will negate the mark.

(b)

Of the candidates who scored a mark on this question, the overwhelming majority was for
stating that a catalyst speeds up a reaction. However the second point about it not being used
up or changed during the reaction was only scored by a minority of the candidates. Many
candidates made at an attempt at the second point but stated something similar to 'not
involved/does not take part' in the reaction, despite saying it speeded up the reaction. A few of
the most able on this paper did write about lowering activation energy, which gained credit, but
is not a requirement of this specification.

The weaker candidates where they did attempt this question were making reference to catalytic
convertors on vehicles.

 

Results Plus: Examiner Comments

At this level we consider catalysts as increasing the speed of a reaction. This answer contradicts
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itself, perhaps by the candidate not being completely sure, so does not score the mark.

 

Results Plus: Examiner Comments

The same point is being made twice here, so only 1 mark was awarded.

 

Results Plus: Examiner Comments

This was given 1 mark for the first sentence in the answer; however, the second sentence was
frequently seen and gained no credit.

 

Results Plus: Examiner Tip

Know the factors that can increase the rate of a chemical reaction and be able to explain how
changing that factor causes the increase in the reaction rate.

(c)

There was much confusion over size of calcium carbonate pieces and its surface area; many
stated that large had a large surface area, small pieces a small surface area. The majority of the
candidates repeated the data in the question and consequently narrowed down their possible
score to one by stating that 'the smaller the pieces the faster the reaction'. There were some
really elegant one sentence responses scoring both marks, but they were sadly, few and far
between.
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Results Plus: Examiner Comments

This answer merely summarised the table of information in the question and scored 0 marks.

 

Results Plus: Examiner Comments

This is where a candidate has confused particle size with its surface area. In addition, the second
half of this answer is the reverse argument of the first half. Many candidates fell into this
situation of incorrectly linking large particle size with large surface as well as repeated their
answer with the reverse argument as demonstrated here.

 

Results Plus: Examiner Tip

If you take a large lump of solid and start to break it up into smaller pieces, the total surface of
the smaller pieces is greater than that of the large lump. This means there is more surface over
which reactions can occur and so the reaction is faster.

Remember: the smaller the pieces - the larger the surface area - the faster the reaction.

(d)

As with the other 6-mark question, the response to this was equally disappointing. The weakest
candidates largely left this unanswered. About a quarter of the candidates achieved a level 1
answer by a very simple description of adding pieces of magnesium to different concentrations
of hydrochloric acid in a suitable container. Some candidates developed this idea to describe
how to make or record observations or what conclusions could be drawn. However, few
candidates secured level 3, due to the absence of a solid description of a workable method.
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Often where no marks were scored the response was couched in general terms and collision
theory, not addressing the point of 'tell me how you would do it'. Many candidates wasted lots of
lines by repeating the question. Where candidates were more successful, many different
methods used to collect the hydrogen gas were seen – some mentioned filling inverted test
tubes in water, others mentioned collecting it in a balloon.

 

Results Plus: Examiner Comments

This was judged to be a level 3 answer. This answer could be read and understood as to how to
go about finding out how decreasing the concentration of hydrochloric acid changes the rate of
reaction. However, there were several spelling and grammar errors which meant that this
answer scored 5 marks.
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Results Plus: Examiner Comments

Many candidates did not answer the question of how this reaction could be carried out to show
that decreasing the concentration changed the rate of reaction. This candidate did give a valid
conclusion which was judged to be a level 1 answer with a mark of 1.

 

Results Plus: Examiner Comments
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This answer was judged to be level 2. However it lacked the detail needed for level 3 and was
awarded 4 marks.

 

Results Plus: Examiner Comments

Several candidates were well off the mark when it came to answering this question. This was an
example of where a candidate was probably unsure as to what magnesium ribbon was. Another
candidate could only give the response 'I don't know what magnesium ribbon is so I can't answer
the question.' This answer really did not answer the question at all and was given 0 marks.

 

Results Plus: Examiner Tip

Practice answering the 6-mark questions. Read the question carefully and use the information to
help you put together your ideas and then write out your answer.

 

Q52.          

(a) (i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.
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Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

(a) (ii)

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.

 

Results Plus: Examiner Comments

This answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.
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Results Plus: Examiner Comments

This answer just gives a limited description and so is a level 1 response.

 

Results Plus: Examiner Comments
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A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

(b) (ii)

Many candidates scored both marks but some lost a mark by either labelling the lines incorrectly
or not labelling them at all. Many candidates drew a reaction profile diagram and put in the
activation energy "hump" which was obviously acceptable. Some thought the products would be
at a higher level than the reactants but others did not draw any horizontal lines and seemingly
tried to plot some sort of graph.

 

Results Plus: Examiner Comments

This is worth one mark as the products line is to the right of the reactants but does not gain the
second mark as it shows an endothermic reaction.

 

Results Plus: Examiner Comments
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A good answer giving the names of the reactants and products (although just "reactants" and
"products" was also acceptable) in their correct relative positions.

 

Q53.           

It was pleasing to see that the majority of candidates were familiar with this experiment and
therefore the apparatus that should be required. However, the skill of drawing apparatus was
weak. For the first marking point, where candidates lost marks, it was often as they missed key
pieces of apparatus for the apparatus to work such as the bung or drawing a bung that clearly
left a big gap, meaning that the gas would not have been collected in the rest of the apparatus.
Another common error was where candidates drew a delivery tube that extended down into the
dilute hydrochloric acid. For the second mark, the majority keyed into the question and
attempted to draw a gas syringe for accuracy rather than an inverted measuring cylinder over
water, however both received credit for this part.

 

Results Plus: Examiner Comments

Where candidates lost marks, it was often as they missed key pieces of apparatus for the
apparatus to work such as the bung, meaning that the gas would not have been collected in the
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rest of the apparatus.

 

 

Results Plus: Examiner Tip

Marks were awarded for reasonably drawn apparatus, more time should be spent on drawing
correct and scientifically accurate drawings of apparatus.

 

 

 

Q54.           

This question was not well answered, with approximately only half of the responses scoring a
least 1 of the 2 marks available.

In those responses that scored 1 mark only, candidates correctly showed a steeper curve to the
left of the existing curve on the graph, scoring on the first marking point. However, many of
these graphs failed to score on the second marking point since either they did not level out at
the same place or simply did not level out or levelled out at higher mass loss than original
existing curve.

Examiners noted that there were many blank responses to this question and that often curves
were very poorly drawn.
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Results Plus: Examiner Comments

An example of a fully correct response, scoring both marks.

The curve has been drawn to the left and steeper than the original curve and also correctly
levels off at the same height as the existing line.

 

 

Q55.          No Examiner's Report available for this question

 

Q56.          

(i)

This question was generally answered well and scoring the mark. Unfortunately, several
candidates were giving two or sometimes three HAZCHEM descriptors or contradictions that
meant the mark could not be awarded. More worrying were answers of the type 'Sodium
hydroxide is an acid….'.
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Results Plus: Examiner Comments

Many candidates were mixing the descriptions for the hazard symbols. 0 mark was given for the
answer 'toxic'.

 

Results Plus: Examiner Comments

Several candidates were hedging their bets by giving alternative answers. Candidates should be
deterred from this as an incorrect alternative will negate the mark as in this case. 0 mark given.

 

Results Plus: Examiner Tip

Know the meanings of the hazard symbols.

Avoid giving alternative answers as in this example as an incorrect answer will negate the mark.

 

Q57.           

(i)
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Results Plus: Examiner Comments

A well explained answer.

 

 

Results Plus: Examiner Comments

This answer states that there is an endothermic reaction, but does not relate this to the context
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and talk about the water/solid.

 

(ii)

Most candidates made a good response to this part, although their language was sometimes
unclear.The use of the key term 'irreversible' was not common but aided the examiner in easily
awarding the mark. It was common to use an alternative and state that once the bag had been
burst it could not be burst again.

Some simply restated that question, stating that the pack could only be used once.

 

Mark Scheme
 

Q1.           

 

 

Q2.           

 

S T E M U P . C O . U K

https://stemup.co.uk


 

Q3.           
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Q4.           
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Q5.          

 Answer Acceptable answers Mark
A description to include

smaller pieces have larger
surface area / ORA (1)
larger surface area, {higher /
faster} rate (1)

ORA

 

smallerpieces give fasterrate (1) ORA

allow 'bigger surface area produces
more carbon dioxide' (or similarly
phrased) for one mark

(2)

 

 

Q6.           

 

 

Q7.           
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Q8.           

 

 

Q9.           

 

 

Q10.           
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Q11.           

 

 

Q12.           

 

 

Q13.           
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Q14.           
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Q15.          

 Answer Acceptable answers Mark
An explanation to include

(substance that) increases rate
/ speeds up reaction (1)
without being {used up /
changed} itself (1)

ignore slows down a reaction

lowers activation energy reject
provides energy / heat (for 2nd mark)

(2)

 

 

Q16.           
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Q17.           
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Q18.          
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Q19.           

 

 

Q20.          

 Answer Acceptable answers Mark
(i) B displacement  (1)
(ii) Shown on diagram

horizontal reactant line above
product line (1)
horizontal product line to right
of reactant line (1)

 

lines must be correctly labelled
eg reactants/Zn + CuSO4 and
products/ CuSO4 and Cu

ignore any extra lines/curves/labels

if not drawn lines but just labels in
correct relative positions max 1

If two lines drawn in correct positions

(2)

S T E M U P . C O . U K

https://stemup.co.uk


but no labels max 1
 

 

 

Q21.           

 

 

Q22.           
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Q23.           
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Q24.           
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Q25.           
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Q26.           

 

 

Q27.           
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Q28.           

 

 

Q29.           

 

 

Q30.           
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Q31.           

 

 

Q32.           

 

 

Q33.           
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Q34.          

 Indicative Content Mark
QWC * A description / comparison/ explanation / etc including some of the

following points

method – what needs to be carried out

dilute the acid
(to make) different concentrations / stated concentration
values
add magnesium to acid
in suitable container
equal volumes of the acids
equal lengths of magnesium

observations – to make

observe/ count bubbles
highest concentration magnesium reacts, lowest
concentration magnesium does not react
observe/ time magnesium disappearing
use of timer
measure volume gas produced
measure decrease in mass

conclusion – evidence gathered or seen

formed bubbles faster
magnesium disappears faster
gas produced faster
mass lost faster

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description e.g. add magnesium to acid and time the

reaction
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description e.g. dilute the acid, add magnesium to both acid
solutions and more concentrated one bubbles faster or magnesium
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reacts quicker
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. add magnesium to different concentrations
of acids in beakers: lower concentration longer time therefore slower
reaction
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q35.           
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Q36.           

 

 

Q37.           
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Q38.           

 

 

Q39.           

S T E M U P . C O . U K

https://stemup.co.uk


 

 

Q40.           

 

 

Q41.           
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Q42.           

 

 

Q43.           
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Q44.           

 

 

Q45.           

 

 

Q46.           

 

 

Q47.           

 

S T E M U P . C O . U K

https://stemup.co.uk


 

Q48.          

 Answer Acceptable answers Mark
(i) Zn +H2SO4 →ZnSO4 + H2

reactants (1)
products (1)

Accept multiples
If not correctly balanced max 1
Must be subscripts where
relevant

(2)

 

 Indicative Content Mark
QWC *(ii) A description including some of the following points

general points

reactions occur when particles collide
more frequent collisions cause higher rate of reaction
mass and size of zinc pieces same so no effect on rate of
reaction
because same surface area
two factors have been altered in the same experiment
cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration of acid
so more particles (in same volume)
so more frequent collisions between particles
more successful collisions

temperature

experiment 2 higher temperature
particles move faster
particles have more energy
so more frequent collisions between particles (so increased
rate)
more successful collisions
so more energetic collisions between particles
more particles have enough energy to react (activation
energy) when they collide

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description e.g. temperature is higher and concentration is

higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4

a simple description
e.g. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster
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eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors
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Q51.          

 Answer Acceptable answers Mark
(a)(i) corrosive  

damages skin / clothes causes
burns

(1)

(a)(ii) C  neutralisation  (1)
(b) An explanation to include

(substance that) increases
rate / speeds up reaction
(1)
without being {used up /
changed} itself (1)

ignore slows down a reaction

lowers activation energy reject
provides energy / heat (for 2nd

mark)

(2)

(c) A description to include

smaller pieces have larger
surface area / ORA (1)
larger surface area,
{higher / faster} rate (1)

ORA

 

smallerpieces give fasterrate (1)
ORA

allow 'bigger surface area
produces more carbon dioxide'
(or similarly phrased) for one

(2)
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mark
 

 Indicative Content Mark
QWC *(d) A description / comparison/ explanation / etc including some of the

following points

method – what needs to be carried out

dilute the acid
(to make) different concentrations / stated concentration
values
add magnesium to acid
in suitable container
equal volumes of the acids
equal lengths of magnesium

observations – to make

observe/ count bubbles
highest concentration magnesium reacts, lowest
concentration magnesium does not react
observe/ time magnesium disappearing
use of timer
measure volume gas produced
measure decrease in mass

conclusion – evidence gathered or seen

formed bubbles faster
magnesium disappears faster
gas produced faster
mass lost faster

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description e.g. add magnesium to acid and time the

reaction
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description e.g. dilute the acid, add magnesium to both acid
solutions and more concentrated one bubbles faster or magnesium
reacts quicker
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. add magnesium to different concentrations
of acids in beakers: lower concentration longer time therefore slower
reaction
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors
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Q52.          

 Answer Acceptable answers Mark
(a)(i) Zn +H2SO4 →ZnSO4 + H2

reactants (1)
products (1)

Accept multiples
If not correctly balanced max 1
Must be subscripts where
relevant

(2)

 

 Indicative Content Mark
QWC *(a)(ii) A description including some of the following points

general points

reactions occur when particles collide
more frequent collisions cause higher rate of reaction
mass and size of zinc pieces same so no effect on rate of
reaction
because same surface area
two factors have been altered in the same experiment
cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration of acid
so more particles (in same volume)
so more frequent collisions between particles
more successful collisions

temperature

experiment 2 higher temperature
particles move faster
particles have more energy
so more frequent collisions between particles (so increased
rate)
more successful collisions
so more energetic collisions between particles
more particles have enough energy to react (activation
energy) when they collide

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description e.g. temperature is higher and concentration is

higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4

a simple description
e.g. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster
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eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 Answer Acceptable answers Mark
(b)(i) B displacement  (1)
(b)(ii) Shown on diagram

horizontal reactant line
above product line (1)
horizontal product line to
right of reactant line (1)

 

lines must be correctly labelled
eg reactants/Zn + CuSO4 and
products/ CuSO4 and Cu

ignore any extra
lines/curves/labels

if not drawn lines but just labels
in correct relative positions max 1

If two lines drawn in correct
positions but no labels max 1

(2)
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Q56.          

 Answer Acceptable answers Mark
(i) corrosive  

damages skin / clothes causes burns

(1)

(ii) C  neutralisation  (1)
 

 

Q57.           
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