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Ql.

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 |I.

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.

Complete the balanced equation for the reaction and fill in the two missing state symbols.
(2)

— 2 Hi0)(aq) = 2H,0(..0.9,...) + Ouf.. Fo )

Results Plus: Examiner Comments

his was a common error.

Complete the balanced equation for the reaction and fill in the two missing state symbols.
(2)

o HiOaQ) = 2H;00. ) + O g )

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.

*  Two substances, A and B, each form a colourless solution.
If the solutions are mixed in a beaker, A and B react to form a coloured product.
The rate of the reaction between A and B can be investigated by placing the
beaker containing the mixture on a cross on a piece of paper and timing how

long it takes for enough coloured product to be producedrto make the cross
invisible when viewed from. above, through the solution.

concentration ofﬁ in 10 10 40
solution in g dm

temperature in °C 20 40 40

time for cross to

become invisible in s 320 80 20

Figure 13

Use the results of these experiments to explain, in terms of the behaviour of
particles, the effect of changing temperature and the effect of changing the
concentration of A in solution on the rate of this reaction.

(6)
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Results Plus: Examiner Comments
his response was awarded a Level 1, 2 marks.

he 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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*  Two substances, A and B, each form a colourless solution.
If the solutions are mixed in a beaker, A and B react to form a coloured product.
The rate of the reaction between A and B can be investigated by placing the
beaker containing the mixture on a cross on a piece of paper and timing how
long it takes for enough coloured product to be produced to make the cross
invisible when viewed from above, through the solution.

10 10 40

concentration of A in
solution in g dm™

temperature in °C 20 40 40

time for cross to
become invisible in s

320 80 20

Figure 13
Use the results of these experiments to explain, in terms of the behaviour of
particles, the effect of changing temperature and the effect of changing the
concentration of A in solution on the rate of this reaction.
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Results Plus: Examiner Comments
his 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.

*  Two substances, A and B, each form a colourless solution.
If the solutions are mixed in a beaker, A and B react to form a coloured product.
The rate of the reaction between A and B can be investigated by placing the
beaker containing the mixture on a cross on a piece of paper and timing how
long it takes for enough coloured product to be produced to make the cross
invisible when viewed from above, through the solution.

concentration of A in

solution in g dm™ 10 10 40 /F\
temperature in °C 20 40 40 /4' wie | \
time for cross to 320 80 20 (e @1 Hi:.
become invisible in s
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particles, the effect of changing temperature and the effect of changing the
concentration of A in solution on the rate of this reaction.
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Results Plus: Examiner Comments
his 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.
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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.

Describe what this shows about the effect of the surface area of calcium
carbonate on the rate of this reaction.
(2)

—ﬂ-\p_, :;mﬁﬂfﬂ the Slze 0{\ Ca{cium.. Corbonale.
fl'l»f,'l‘:- ;LQREL, +he *c--’ga}er the  volumg of

Corbon 3.1.01-3.‘- WL'-GMA W i‘?.u"*.— ; “ﬂﬁ“l‘?«f .

Results Plus: Examiner Comments

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

Describe what this shows about the effect of the surface area of calcium r
carbonate on the rate of this reaction,

(2]
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Results Plus: Examiner Comments

his 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.

Qe. 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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Q1l12.

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.
(1)

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.

(i)
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
cm?) by the time (30 s), scoring 1 mark for an incorrect fraction correctly evaluated.

(ii} A tangent has been drawn to the line on the graph in Figure 12,

Calculate the rate of reaction at this point.

(2)

rate ofreaction=___ 0" 7. em’s

Results Plus: Examiner Comments

his 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
3

cm’.

The graph in Figure 12 shows the results of this experiment.

volume of >0 TTH T ]
hydrogen 1 - 4 :
inecm’ 40 } ’,'- *J--! .3 ‘___‘f..?-
£0
30
¥y
F.F ded
20 444
10 SEESEmEN
0 —

0 20 40 60 80 100 120
timeins

Figure 12

(iii) On the graph in Figure 12, draw the line you would expect to obtain if the
magnesium ribbon in this experiment was replaced with an equal mass of
powdered magnesium. All other conditions are kept the same.

Results Plus: Examiner Comments

his 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 40cm?, so the mark is not scored.
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The graph in Figure 12 shows the results of this experiment.
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Figure 12

(iii) On the graph in Figure 12, draw the line you would expect to obtain if the
magnesium ribbon in this experiment was replaced with an equal mass of
powdered magnesium. All other conditions are kept the same.

(n

Results Plus: Examiner Comments

his response scored the 1 mark available.

he line drawn is a curve to the left of the printed curve and also reaches the same final volume,
40 cm?,

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.

(i) In a cracking reaction, reactants are heated to form products.
This reaction is endothermic.

On the axes provided, draw the reaction profile of this reaction.
Label the energy of the reactants, the energy of the products and the
activation energy of the reaction.

(3)

aph Vet

4
heat energy paspds

Piwtyi

f‘lﬂo{tmf

-
progress of reaction

Results Plus: Examiner Comments
his 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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(i) In a cracking reaction, reactants are heated to form products.
This reaction is endothermic.

On the axes provided, draw the reaction profile of this reaction,
Label the energy of the reactants, the energy of the products and the
activation energy of the reaction.
(3)

heat energy 4

T\ Erogy o cadlonts

progress of reaction

.
L

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 CgH;4,. A common incorrect response seen here
was to give 2CsH; 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.

(b) A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

ft cokalyst is o Subttonce  thok eithor slong
doun  ar Q{J@ds P He reackim..

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.

(b} A catalyst is added to some reactions.

Explain the meaning of catalyst.

(2)

This Speeds QP A Chomical reUtHon, $0
¥ &(iu reaet +0. Chamicals Qnal the eackan 1S
SIOW

You aod Q eagy 8 ¥peea ¢ o

Results Plus: Examiner Comments

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

I (b} A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

A CAtA(Rf i S0MUh:.N() Encts an
e QX reecton (0 Sppadt Lue
UL & e (e plad (N Hre ndarion

Results Plus: Examiner Comments

his 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.

Q1l6. 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.

Hydrogen reacts with oxygen to form steam.

2H;(g) + O,(g) — 2H,0(g)

Bond energies are shown in Figure 14,

H—H 435

0=0 500

O—H 460
Figure 14

Calculate the energy change for the reaction of 2 mol of hydrogen gas, H,, with
1 mol of oxygen gas, O, to give 2 mol of steam, H,0.
(4)

2. taeE (v>S) + 500 — 72 (U35 +460)

.................................................................... = - B & & < S
B2 - V790 = - 20
energy change=...... .4 230 kmol”

Results Plus: Examiner Comments

his response scored 3 of the 4 marks available.

he energy needed to break bonds (1370) is correctly evaluated, so the first marking point is

STEMUP.CO.UK


https://stemup.co.uk

scored. The energy released (1790) is incorrectly evaluated (one 0-H and one H-H), so the
second marking point is not scored.

he 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.

Hydrogen reacts with oxygen to for

2Halg) + Oslg) = 2H.0(g)

Bond energies are shown in Figure 14,

H—H 435
< _0=0p 500

-0—H 460

Figure 14
Calculate the energ hange he reaction of hydrogen gabwlth
@ul of oxygen g@m gi ol of stearn, H,0.
(4)
RHp k Oa 2 AM0

luzne (SO (ueoa>
&0 ¢ (000 — 930
&r0-920 450

eNergy Change = ... T kI MOI

Results Plus: Examiner Comments

his 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.

STEMUP.CO.UK
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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

his 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

his 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.

(2}

e e cohctpleie Mt 1S Ly it g botler

Results Plus: Examiner Comments

his 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.

Zn + Quso, —» ... ZA0C. Aok | Cofter

Results Plus: Examiner Comments

his 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

his 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

his 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

his 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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Mﬁiﬂ‘ﬁdﬁlﬂrnc Mol mz:rﬁ:% M ‘f‘lan

'I%( M MWM
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Results Plus: Examiner Comments
his candidate has confused rate and time so has not scored a mark.

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

Te omout of  +rae  gets  Shote- a3
rﬂ‘-‘l L Gwowat @F (/uerCWOf“rﬁ GG wnlredd -
Mmt&mfreacﬁcmgeﬁ - Quusclir

Results Plus: Examiner Comments

his 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.

6]
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Results Plus: Examiner Comments

his 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.
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Results Plus: Examiner Comments

his 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.

ou will only achieve the highest level if you answer the question and include a description of
the experiments.
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Results Plus: Examiner Comments

his 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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(i} This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the

reactants and products in this reaction.
(2)

>

heat energy

Podwcs

[LeoXpnTs

-
>

progress of reaction

Results Plus: Examiner Comments

his 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.

(i) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.

(2)

heat energy &
L0l ond OPP0 ok
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.
-

progress of 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.


https://stemup.co.uk

An investigation was carried out into the rate of reaction of calcium carbonate
with dilute hydrochloric acid.

5.0g of small lumps of calcium carbonate were reacted with 50 cm® of

0.50 mol dm™ hydrochloric acid.

Another 5.0g of the same sized lumps of calcium carbonate were reacted with
50cm’ of 1.0moldm™ hydrochloric acid.

The volume of gas collected in two minutes was recorded for each experiment.

The two experlﬁenls were then repeated, each using 5.0g of large lumps of
calcium carbonate.

Figure 5 shows the results.

0.50 17.2 3.1
10 35.1 5.6
Figure 5

Explain, in terms of collision of particles, how these results show the effect of the
size of the lumps of calcium carbonate and the effect of the concentration of the
acid on the rate of this reaction.

(6)
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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.
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Results Plus: Examiner Comments

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

he 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.

The student’s results were

temperature of water at start =21°C
temperature of mixture after stirring =32°C

Explain, using these results, the type of heat energy change that occurs when
calcium chloride dissolves in water.

_lhen cadng Calcfom chlersoe
the.  {temp aéo(e_ NOELRES .
U@@g@ o erothérmc. f@(

(2)

Results Plus: Examiner Comments

his response scored on both marking points.

here are correct references made to both 'temperature increases' and 'exothermic'.

ohen Calceom  Chonde  dissolVes on woser
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Results Plus: Examiner Comments

his 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.

The reaction between calcium carbonate and dilute hydrochloric acid is exothermic.

Explain, in terms of bond breaking and bond making, why some reactions are exothermic.
(3)
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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) 1t 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
HCI, 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.

The graph shows that the rate of reaction slows as the reaction takes place.

Explain, in terms of particles, why the rate of reaction between magnesium ribbon

and dilute hydrochloric acid slows as the reaction takes place.
(3)

Results Plus: Examiner Comments

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

he 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.

Q209.

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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Explain why there is a loss in mass of the flask and contents,
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Results Plus: Examiner Comments
his response scored 1 mark only.

he 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.
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Results Plus: Examiner Comments

his 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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*(d) Hydrochloric acid reacts with magnesium metal to produce hydrogen gas.
magnesium + hydrochloric acid — magnesium chloride + hydrogen

Describe how you could use magnesium ribbon and a solution of hydrochloric

acid to show that decreasing the concentration of the hydrochloric acid changes
the rate of this reaction.
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Results Plus: Examiner Comments

his 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.
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Results Plus: Examiner Comments

his 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 'l don't know what magnesium ribbon is so | 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.

(i) Give a safety precaution that the student should take during the experiment.
{1

Results Plus: Examiner Comments

his response was typically seen and not credit worthy.

he 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.
()]

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.

6 (a) Astudent investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnS0,, and hydrogen.

(i) Write the balanced equation for this reaction.

1A +. 30u...= ZV\SOL{

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.

Evaluate these results, explaining the reasons why the rate of reaction in

experiment 2 is faster than the rate of reaction in experiment 1.

In your answer you should refer to the frequency and energy of collisions

between particles.

(6)
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Results Plus: Examiner Comments

his 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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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)
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Results Plus: Examiner Comments

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

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.
(6)
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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'.

Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid.

thermometer

bung

magnesium ribbon dilute

\(\5; j/ hydrochloric acid
=

The word equation for the reaction is

hydrochloric
acid

magnesium

aq) — chloride

magnesium(s) + (aq) + hydrogen{(g)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride{aq) and
magnesium chloride().
(2)

g4 solich ana._poopvasiun. chlaide (1) i e \fequid

Results Plus: Examiner Comments

his type of response was surprisingly common.
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Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid.

thermometer

bung

magnesium ribbon dilute
\bﬂ j/ hydrochloric acid
=

The word equation for the reaction is

magnesium(s) + hydg:;:jﬂoric(aq) — maﬁlnesium(aq] + hydrogenig)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride(aq) and

magnesium chioride(), N
Magposum  chlovde /aﬁ) 59 ges pad

Results Plus: Examiner Comments

Another common incorrect explanation of (aq)

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.

{b) Describe what you would see when magnesium ribbon reacts with dilute

hydrochloric acid.
(1)

RBuowolwy ,&%mwwwxww

Results Plus: Examiner Comments

he 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.

(b) Describe what you would see when magnesium ribbon reacts with dilute
hydrochloric acid.

T Setf snfie with qbghf Lok, °

Results Plus: Examiner Comments

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

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.

(c) Every 20 seconds, the student recorded the total volume of hydrogen produced in
the reaction.

(i) Name a piece of apparatus the student should use to measure the volume of
hydrogen produced.

(1)

Results Plus: Examiner Comments

his was the most common correct answer.

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

(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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The results are shown on the graph.

total volume 100 —prerrrrm - ; ann
of hydrogen | - T
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20 ,' '
10- HEEE : - I—n— --—‘-i'-" i
1 HEEEY I " 1". {
o S feasasansesese s el AN |

0O 20 40 60 80 100 120 140 160 180 200
time in seconds

(ii) After how many seconds had all the magnesium reacted?

(1)
................... ! . SECONAS
(iii) The experiment is repeated using the same volume of a more concentrated

hydrochloric acid solution.
All other conditions were kept the same.
On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.

(2)

Results Plus: Examiner Comments

his is an example of a response worth all 3 marks.
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The results are shown on the graph.

total volume 100 | S m

ofhydrogen  [HET AR
in cm? 90 - T ! T

H-HHH - A

100 120 140 160 180 200
time in seconds

{ii) After how many seconds had all the magnesium reacted?
(1)

. \ESO . SECONdS

(iii) The experiment is repeated using the same volume of a more concentrated
hydrochloric acid solution,
All other conditions were kept the same.

On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.
(2)

Results Plus: Examiner Comments

180 is incorrect and does not score a mark.

he 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.

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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(d) A student repeated the original experiment using the same mass of magnesium
as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.
(2)

B VLN \ N VA S WQLAC Kev e
_be CAND. G Heve 1S wore e Swigecd

Results Plus: Examiner Comments

A response worth two marks.

(d) A student repeated the original experiment using the same mass of magnesium
as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.

(2)

Results Plus: Examiner Comments

his 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.

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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(e) When magnesium reacts with dilute hydrochloric acid there is a change in
temperature,

In an experiment the results were
temperature at start = 21°C
temperature at end = 62°C

Explain what conclusion can be made about the type of reaction, from these
results.

Thee oS an @r\cicrlfﬂem@ u-e&d:\m

(Total for Question 4 = 11 marks)

Results Plus: Examiner Comments

his 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.

{b) Explain why Increasing the temperature of a reaction increases the rate of the
reaction.

@)
_— Sw-sc 443 gw-ﬁcb’és e endgy. As A Al &y
Mlﬁg@ Mﬁa%mw uﬁ«f@ wﬂﬁ@,@*exﬁm .......... :

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.

(b) Explain why increasing the temperature of a reaction increases the rate of the
reaction.
(2)

Incezasing. cha kemperakinre of o rLachon.  increases.
L Yoke of  the YeOCHON  beCotASe ik akes the
LPArfeles an. . EWs . X AACKN  Qve LS

Results Plus: Examiner Comments

he 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.

{b) Explain why increasing the temperature of a reaction increases the rate of the
reaction.

{2)

Lnereosng  the LEMPRIOGIIE. 0. 0L ROCKON......
LACIROCS.. . Che. youse  Cf. PRCICKON. e COULLEE LA,
MQUCo. the (LIS ITOUR. Grteret- COSIEN,.

Y Oke. o re o Cxtm

———————————————————————1
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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 O,. Even more disappointingly, the formula for water was sometimes incorrect as
was the formula of hydrogen peroxide despite it being given in the question.

e —,

(ii) The decomposition of hydrogen peroxide, H,0., produces oxygen and water.

Give the balanced equation for this reaction.,

{2)

Results Plus: Examiner Comments

his 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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(d) Explain, in terms of the energy involved in the breaking_rof bonds and in th.é
making of bonds, why some reactions are exothermic.
(2)

Mliagn. bondsare beung  made Anoa
ceachon and  lheat i 31u€M%MNm£lf

cmexoﬂamfmmcm—amun e

[Total for Question 2 = B marks)

Results Plus: Examiner Comments

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

(d) Explain, in terms of thﬂeqenergy involved in ﬁ'breakingka bonds and in the
making of bonds, why some reactions are exothermic.

(2)
Snm fedckions..  put.... Lxodhedhic . fi;hfj give_op heat).
thee... iS5 mae. e0e49y... Geleaded. .. whea. new  ronds
am‘;lomm-&hm the.. enefgy.. Yeken in. Yo lrrﬁwk
the old  bod SO mor encfy 5. gaen ok aw:raﬂ,_

(Total for Question 2 = 8 marks)

Results Plus: Examiner Comments

his answer was worth both marks.
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(d) Explain, in terms of the energy Involved In the breaking of bonds and in the
making of bonds, why some reactions are exathermic.

8 bonds. ose,. endoberic
Thn 57 pe@usse Ok ofneak.€n un@:mc{

(Total for Question 2 = 8 marks)

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....".

Reactions

6 (a) Atechnician made some dilute sodium hydroxide selution by carefully adding
some solid sodium hydroxide to pure water.

This is the hazard symbol on a bottle of solid sodium hydroxide.

(i) State what this symbol shows about sodium hydroxide.
(n

boxue — at. con bwn_ imough wWWmicwﬂ\

STEMUP.CO.UK


https://stemup.co.uk

Results Plus: Examiner Comments

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

(i)} State what this symbol shows about sodium hydroxide.

(1)
fé 19 bemdui / Cextauve »‘T;H.L] ,L-(fd&C

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.

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.

(b) A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

f c.o.k:a.ldg'\' is o Sublfonce thok either g
daun. ar ‘;’IP&QC}«'S wp He reackim.

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.

(b) A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

This Speeds P A chemical reAion, $0
U (oo reagt HO0 Chamicals Qnal the. eackion 1S

SIGWw Yyov aad Q W@)&Gﬂ G .

Results Plus: Examiner Comments

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

(b) A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

A CAtA(RE e [0Meth.ng) Bncts A
(0 @ chameal reacton @SQ’QZ‘( tue
Ut e Qesn (el Pl (N 80 rdocrtion

Results Plus: Examiner Comments

his 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.

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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Describe what this shows about the effect of the surface area of calcium
carbonate on the rate of this reaction.
(2)

ch{cium ; __f&d’f_\.n na f‘e_

o
_%

—T}-\,j., ‘50"‘&:\,&&4’* “Lifl"u- Gl=
R T T

blaaer the  volumg  of
Corbon, Bi_cm.ﬁ_ﬂ- Ftho\s{}x W E;:ua_, . m'.,nmlv,_i .

Results Plus: Examiner Comments

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

Describe what this shows about the effect of the surface area of calcium r
carbonate on the rate of this reaction.
(2)

e, lovger Mo guppuece  ue  Ha \esy
Coantoiin  Ohiox ot palefes, Mo A YTOTYY | P

Cede o~
=2 Q::.n.«r{.‘q.;;: Q,{r r_m-tpmq_l._.g LS e k"t\g '(f-\_l

bigtae Pl volewa of Cuben oliex gy
WL Leas o reh .

Results Plus: Examiner Comments

his 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.

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.

*d) Hydrochloric acid reacts with magnesium metal to produce hydrogen gas.
magnesium + hydrochloric acid — magnesium chloride + hydrogen

Describe how you could use magnesium ribbon and a solution of hydrochloric

acid to show that decreasing the concentration of the hydrochloric acid changes

the rate of this reaction.

(6)

The . highel.. the  QOACUTAKON. . G Q.. the QUUCKE. . L. (O G
L. reOCon,  beild  be., Yoo Yo hawve .. LELE.. Loy AL
with A pLece P MAGNCILLtrrs... LIBDOO. 4. GO Pl ene
Sl el r,/ hgdbnchionc aceel i eactr. Tesd . e,
YT 0 = Ty = Y Vo O = 2 X o Yt Aol .tk @;m QA it =
concenirateon. .. (Or. exarple M;;t;:i ¥, 0.40m,. 0. 5r,
0. 3Fm . ond . Jal.. 18 ... you foudel . witriesd .o Saeea’ 1
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Results Plus: Examiner Comments

his 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.

@mﬁ% __________ thk... mm3n€5+um fbbon. unto
B - soluhon . of " hﬁdrochtorm
o800 o MPRER oo | SO | o) PO OO YA 6 /o B o {0 A
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‘Results Plus: Examiner Comments \
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his answer was judged to be level 2. However it lacked the detail needed for level 3 and was
awarded 4 marks.

N\-&ﬁbxm Mbxo. . ok pd wﬂ oS o) r’u&h;&a\
s ool coude . Ye  tmachon e Slewa docone. The il
Qe WSS Rcass bre  coocsntedion ko Whe o)
030k Yo cmyedn. T  aie d sucun ol wpdly
d‘mff econfe N WS The oot ol Skl e the
e s E:f tﬁ)) Lhnee. L.)huf‘xj Oeinned Mﬁ\lﬁii&ﬂ bok
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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 'l don't know what magnesium ribbon is so | 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.

6 (a) A student investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnS0,, and hydrogen.

(i) Write the balanced equation for this reaction.
(2)

1w + 30w = 2‘4"\-50:...

—
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Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

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.

Evaluate these results, explaining the reasons why the rate of reaction in

experiment 2 is faster than the rate of reaction in experiment 1.

In your answer you should refer to the frequency and energy of collisions

between particles.

(6)

The rute 8% resghion i H'.\Oer () Rkpep, menf
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Results Plus: Examiner Comments

his 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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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)
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Results Plus: Examiner Comments

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

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.
(6)
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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.

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.

(Il) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the

reactants and products in this reaction.
(2)

heat energy 4
Poduss
Leorxpns
progress of reaction

Results Plus: Examiner Comments

his 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.

(iiy This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.

(2]

heat energy &
Lq\ﬂ llf\d [Le o Miﬂ"(f—

ZAPE daaTohe el oLy

.

-

progress of 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.

Calcium carbonate reacts with dilute hydrochloric acid to produce calcium chloride,
water and carbon dioxide.

CaCO; + 2HCL = CaCI: + Hzo + CO;

A student wanted to measure the amount of gas produced in two minutes.

The student suggested that this could be done by counting the number of
bubbles formed.

However, the bubbles are produced too quickly to count them.

Figure 4 shows a conical flask in which the calcium carbonate and
dilute hydrochloric acid are reacting.

Complete Figure 4 to show the apparatus that could be used to measure accurately
the volume of gas given off in two minutes.
(2)

Les < r‘u [
¢ 270

dilute hydrochloric acid

calcium carbonate

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

STEMUP.CO.UK
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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.

STEMUP.CO.UK
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The original experiment was repeated using the same mass of magnesium powder
instead of the magnesium ribbon.
All other conditions were kept the same.

Sketch, on the graph in Figure 12, the line you would expect for this experiment.
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Results Plus: Examiner Comments

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

he 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....".

STEMUP.CO.UK
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Reactions

6 (a) Atechnician made some dilute sodium hydroxide solution by carefully adding
some solid sodium hydroxide to pure water.

This is the hazard symbal on a bottle of solid sodium hydroxide.

() State what this symbol shows about sodium hydroxide.
m

boxae. — k. con buwn nrough %Mﬁanwmmduﬂ\

Results Plus: Examiner Comments

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

(i) State what this symbeol shows about sodium hydroxide.

(1
o 8 lﬂwmdvi /Cma&..‘u’ﬂ. R &’Hﬁlﬂjt) .;j.a{n‘di'ﬁ

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.

(1)

STEMUP.CO.UK
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Figure 2 shows a cold pack.

solid

inner bag

of water

Figure 2

When the pack is squeezed hard the inner bag bursts.
Then the pack goes cold.

(i) Explain why the pack goes cold.
{2)

B (TP Yo | o baé PRP} . h.'.’iﬂml‘ ........ pmrﬂu.ed S — Pﬂkm .
—endoferimic. . .. coachan. bntwean. e . SN ancl  ioaler

A endoermic  ceadton s Hoak b tedees

Results Plus: Examiner Comments

A well explained answer.

Figure 2 shows a cold pack.

solid

inner bag
of water

Figure 2

When the pack is squeezed hard the inner bag bursts.
Then the pack goes cold.

(i) Explain why the pack goes cold.
(2)

gade trome L orsiin i 2eking  plms bt S

Results Plus: Examiner Comments

his answer states that there is an endothermic reaction, but does not relate this to the context

STEMUP.CO.UK
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and talk about the water/solid.

(i1)

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

Ql.
Question | Answer Mark
Number
RPSQT (2)
RPSas first 3 (1) AOD 3 2a
QTaslast 2 (1) AD 3 2b
Q2.
Question | Answer Additional guidance Mark
Number
2H.0:(aqg) - 2H0(1) + 02(qg)
(2) (2)
OR AD11
AD 21
2H,0: (1) do not allow first marking point if

equation unbalanced

allow capital or small letters for
state symbols

state symbols |, g (1) do not allow words for state
symbols
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Q3.

Question | Indicative content Mark
Number
* Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the qualities :g g S
a

and skills outlines in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material which is indicated as relevant.
Additional content included in the response must be scientific and
relevant.

reactions occur when particle collisions have sufficient energy
(activation energy)

reaction rates are increased when the energy collisions is
increased

and / or the frequency of collisions is increased

two factors in the reaction have been changed (temperature and
concentration of one of the reactants)

experiment 2 was carried out at a higher temperature than
experiment 1

concentrations of reactant are the same in experiment 1 and 2
particles have more (kinetic energy), so move faster

so there are more frequent collisions between particles in solution
A solution and solution B

collisions will also occur with greater energy

so more collisions will have the minimum activation energy to
react when they collide

so greater frequency of successful collisions (so decreased
reaction time/increased rate in experiment 2 compared to
experiment 1)

experiment 3 was carried out at a higher concentration than
experiment 2/ a fourfold increase

temperatures of the reactants are the same in experiment 2 and 3
there are more reacting particles in the same volume of reaction
mixture

50 there are more frequent collisions between particles in solution
A and solution B

s0 greater frequency of successful collisions (50 decreased
reaction time/increased rate in experiment 3 compared to
experiment 2)

reaction rate in experiment 3 is greatest due to combined effects
of increased temperature and increased concentration
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Level

Mark

Descriptor

No rewardable matenal.

Level 1

Interpretation and evaluation of the information attempted but will
be limited with a focus on mainly just one variable. Demonstrates
limited synthesis of understanding. (AOQ3)

The explanation attempts to link and apply knowledge and

understanding of scientific ideas, flawed or simplistic connections
made between elements in the context of the question. (A02)

Level 2

3-4

Interpretation and evaluation of the information on both variables,
synthesising mostly relevant understanding. (AO3)

The explanation is mostly supported through linkage and application
of knowledge and understanding of scientific ideas, some logical
connections made between elements in the context of the
question. (AD2)

Level 3

5-6

Interpretation and evaluation of the information, demonstrating
throughout the skills of synthesising relevant understanding. (AO3)
The explanation is supported throughout by linkage and application
of knowledge and understanding of scientific ideas, logical
connections made between elements in the context of the
guestion. (AO2)

Q4.
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Question
number

Indicative content

Mark

4

Answers will be credited according to candidate’s deployment of
knowledge and understanding of the material in relation to the
qualities and skills outlines in the generic mark scheme.

The indicative content below is not prescriptive and candidates are
not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.

method
* measure volume of acid
measure mass of marble chips
nnix
in a suitable container e.g. flask / boiling tube / test tube
collect the gas
in a {gas syringe/measuring cylinder over water/ burette over

(6)

water / graduated tube over water}

measure volume of carbon dioxide

measure time

repeat experiment with different size marble chips

same mass of marble chips

same volume of acid

same concentration of acid

same temperature

accept alternative method involving measurements of mass loss

results
smaller chips (of marble) have a more vigorous

reaction ORA

smaller chips take less time to {react/produce a certain
volume of gas fhave a certain mass loss} ORA

shorter time means faster reaction ORA

Level Mark Descriptor
0 Mo rewardable material.

Level 1 1-2 Demonstrates elements of chemical understanding, some of which
is inaccurate. Understanding of scientific, enquiry, techniques and
procedures lacks detail. (AO1)

Presents a description which is not logically ordered and with
significant gaps. (AO1)

Level 2 3-4 Demonstrates chemical understanding, which is mostly relevant
but may include some inaccuracies. Understanding of scientific
ideas, enquiry, techniques and procedures is not fully detailed
and/or developed. (AO1)

Presents a description of the procedure that has a structure which
is mostly clear, coherent and logical with minor steps missing.
(AO1)

Level 3 5-6 Demonstrates accurate and relevant chemical understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed. (AQ1)
Presents a description that has a well-developed structure which
is clear, coherent and logical. (AO1)
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Q5.

Answer

Acceptable answers Mark

A description to include

e smaller pieces have larger
surface area / ORA (1)

e larger surface area, {higher/
faster} rate (1)

ORA

(2)
smallerpieces give fasterrate (1) ORA
allow 'bigger surface area produces

more carbon dioxide' (or similarly
phrased) for one mark

Q6.

Q7.

Question | Answer Additional Mark
number guidance
15.0 (1) 60 =4 (1) (2)
60.0 15
AO2
= 0.25 (1) (cm? s1)
Question | Answer Additional guidance Mark
number
final answer of 0.3 with or without working scores 3 (3)

5 x 60 = 300 (seconds) (1)

MP2 : rate = volume / time
rate= 90 (1)

300
MP3 : evaluation of the fraction

= 0.3 (em*s) (1)

MP1 : conversion of time from minutes into seconds

allow
90/5 (1)
90/5 =18 (2)

300/90 = 3.33 (2)

5/90 = 0.0556 (1)
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Q8.

QO.

Q1l0.

Question | Answer Additional Mark
number guidance
heat energy change vwhen bonds broken allow full marks for | (4)
= 413 + 243 (1) correct numerical
answer without

heat energy change vhen bonds formed working
= 346 + 432 (1)
overall heat energy change
= (346 + 432) - (413 + 243) or vice versa (1)

= 122 (or -122) (kJ mol)
more heat released than required therefore
reaction exothermic (1)
OR
heat energy change vwhen bonds broken
= {dx413)+ 243 (1)
heat energy change vshen bonds formed
= (3 x413) + 346 + 432 (1)
overall heat energy change
= ((3x413) + 346 + 432) - ({4 x 413) + 243) (1)
= 122 (or -122) (kJ mol™)
more heat released than required therefore
reaction exothermic (1)

Question| Answer Additional Mark
b guidance
-730 as final answer with or without working scores 4 (4)

+730 as final answer with or without working scores 3

bonds broken = (4 x 435) + (2 x 496) = 2732 (1)
bonds made = (2 x 805) + (4 x 463) = 3462 (1)
energy change = broken — made (1) [2732 - 3462]

= -730 (kJ mol™) (1)

allow ECF
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Question | Answer Additional guidance Mark
Number
« slower may indicate correct answer in any | (2)
« slower way
+ unchanged e.g. by underlining AD11
all 3 rows correct — 2 marks do not credit a row if more than one
one or two rows correct - 1 answer is indicated in a row
mark
Ql1.
Question | Answer Mark
number
B measuring cylinder (1)
A, C and D do not measure volumes AO2
Ql2.
Question | Answer Mark
number
diagram of (2)
« delivery tube with bung in flask connected to (1)
« gas syringe / gas syringe labelled (1) AO1

or

« delivery tube with bung in flask leading into water trough (below

upturned measuring cylinder) (1)

« upturned measuring cylinder containing water / measuring cylinder

labelled (1)

allow

« connected delivery tube from flask to upturned test tube in water

trough (1)

Q13.
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Question | Answer Additional guidance | Mark
Number
(i) (gas) syringe / graduated tube / burette (instead of (1)
measuring cylinder) AO 3 3b
Question | Answer Additional guidance Mark
Number
(ii) final answer in range 0.44 - 0.52 (2)
AD 21

Q14.

inclusive with or without working (2)

If answer not in range:
difference in volume = (43 — 15)
difference in time (60 - 0)

allow ecf throughout where
values are less than 1 (1 max)

(1)

= 0.47 / 0.467 (1) | use of inverted gradient

expression

giving 2.27 - 1.92

scores 1 mark

(evidence of working required)

Question | Answer Additional guidance Mark
Number
(iii) | steeper curve to the left of line must not go above 40 cm? (1)
printed curve and same and curve back down AD 22
final volume
Question | Answer Mark
Number
(i) fuel oil (1)
AD 3 2a
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Question | Answer Additional guidance Mark
Number
(ii) |+ reactant(s) and product(s) (3)
labelled in their example of diagram AD11
correct positions (1) heat energy 4
progress of reaction
» activation energy labelled | ignore arrow heads
(1)
« energy of reactants lower | allow unlabelled diagram of an endothermic
than energy of reaction showing the basic outline shape
roducts (1
P (1) if exothermic reaction profile shown, allow (1)
for reactants and products in correct
position and (1) for correct labelling
of activation energy
Question | Answer Additional guidance Mark
Number
(iii) | CeHia (1)
AD 21
Q15.
Answer Acceptable answers Mark
An explanation to include ignore slows down a reaction (2)

¢ (substance that) increases rate
/ speeds up reaction (1)
e without being {used up /

changed} itself (1)

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

Qle6.



https://stemup.co.uk

Question
number

Indicative content

Mark

Ansvrers will be credited according to candidate's
deployment of knowledge and understanding of the material
in relation to the qualities and skills outlined in the generic
mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material that
is indicated as relevant.

Additional content included in the response must be
scientific and relevant.

A plan to include some of the following points

s measure equal masses of zinc using balance

o measure equal volumes of acid using measuring
cylinder/pipette/suitable named piece of apparatus

s pour acid in suitable container

s record initial temperature
* use of thermometer

* add zinc to acid

o place bung with delivery tube in container / reaction
vessel immediately after the zinc is added

s use of timer

e start timer on addition of zinc

s  measure volume of gas evolved using a delivery tube and
inverted measuring cylinder/burette over water OR
delivery tube and (gas) syringe

s record time to collect fixed volume of gas

* record final/highest temperature

s calculate the temperature increase

s repeat for procedure

s same initial temperature
* same size pieces of zinc
* same volume of acid

credit use a suitable labelled diagram of apparatus for rate
measurement/ temperature of acid

(6)

STEMUP.CO.UK
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Level Mark | Additional General additional guidance — the decision within levels
Guidance Eg - At each level, as well as content, the scientific coherency
of what is stated backed up by planning detail will help place
the answer at the top, or the bottom, of that level.
0 Mo rewardable
matenal.
levell| 1-2 |Additional guidance Possible candidate responses
Identifies relevant practical |« put zinc in test tube and add some acid
operations such as « find the mass of zinc
e carries out basic reaction [« measure volume of the acid
- add zinc to acid s carries out basic reaction or measures at least one factor
e measures at least one with details scores upper part of level
of mass, time, volume,
temperature
| evel 2| 3-4 | Additional guidance Possible candidate responses
Some correct s put zinc in test tube, add acid and time the reaction
sequencing of # put zinc in test tube, add dilute acid, then repeat
correct operations experiment and add more concentrated acid
e carries out basic # measures mass of zinc and measures volume of acid before
reaction with adding together
dilute acid and * measures temperature of acid before adding to zinc and
repeat with the more measures temperature at end of reaction
concentrated acid and + 3 similar description, but with detail of apparatus scores the
« carries out reaction upper part of the level
makes some relevant
observation or obtains
a result or
+ measures at least two
of mass, time, volume,
tempearature
| evel 3| 5-6 | Additional gquidance Possible candidate responses
Sequence of operations s record temperature of 25 cm? dilute acid, add to known
of an experiment mass of zinc, record temperature after reaction
to include two from s using suitable apparatus measure volume of gas every
* measures temperature minute
and volume » repeat experiment using same conditions but using the
of acid, and more concentrated acid
mass of zinc » work out temperature rises for both reactions
+ repeats expt but + descriptions with detail or workable method scores upper
with more part of level
concentrated acid
« measure temperature
of reaction
mixture at end
and finds
temperature rise

Q17.
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Question | Answer Additional guidance Mark
Number
award full marks for correct numerical (4)
answer without working ADZ21
energy needed to break bonds
= (2 x 435) + (1 x 500)
= 1370 (kJ molt) (1)
energy released when bonds are formed
=4 x 460
= 1840 (1)
energy change = 1370 - 1840 allow 1840 - 1370 = 470 (1)
= (-} 470 (k1 mol?) (1) ignore sign
) . . ) , allow exothermic (reaction)
negative sign or "energy released’ (1)
final answer 450 award 2 marks
-450 award 2 marks
final answer +450 award 3 marks
Q1s.
Question | Answer Acceptable answers Mark
Number
(a)(i) | An explanation linking
{the temperature/it} {increased | it got hotter/it gets hot
/ went up (by 26°C)} (1) heat (energy){released /given
out}
ignore incorrect temperature rise
do not allow just *heat increases’
(so the reaction is) exothermic (2)
(1)
Question | Answer Acceptable answers Mark
Number
(a)(ii) | ZnS0s (1) allow formulae in either order
Cu (1) maximum if additional formulae
are included
maximum if balancing numbers
added
do not allow upper case N
J/superscript 4 (2)

STEM
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Question | Answer Acceptable answers Mark
Number
(b) An explanation linking Reverse arguments if candidate
has related time and rate to
decreasing concentration of acid
First mark — relating
concentration to time
(as the concentration/amount of
acid increases) the time (taken 1less/shorter} time
for the magnesium to react)
decreases (1)
Ignore any reference to negative
correlation
Ignore time gets faster/quicker
Second mark - effect on rate
(s0){ the rate/it}
increases/reaction becomes
{faster/quicker} (1)
Ignore any reference to positive (2)
correlation
Question Indicative Content Mark
Number
QwcC *#(c) A description including some of the following points
Experiment 1
» measure volume of acid/stated volume
+ measure mass of marble chips/stated mass
+ add acid to marble or marble to acid in a suitable container eg
flask, beaker, boiling tube, test tube
+ collect the gas in a {gas syringe/measuring cylinder over
water/ tube over water}/bubble gas through limewater/bubble
gas through water
+ measure {amount/volume]} of carbon dioxide/count the
bubbles/fixed volume of carbon dioxide
* measure mass/mass loss (on a balance)
+ time/measure how long the reaction takes
Experiment 2
+ do another experiment with different size marble chips
+ use the same mass of marble chips
» use the same {volume/concentration/mass} of acid/same acid
+ crush the marble/use powdered marble
Results
+ smaller chips (of marble) have a more vigorous
reaction/produce more {fizzing/bubbles} ORA
« smaller chips take less time to {react/produce a certain
volume of gas /have a certain mass loss} ORA
smaller chips have a larger surface area ORA
« smaller chips react faster ORA (6)

larger surface gives a faster reaction

STEMUP.CO.UK
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Level

0

Mo rewardable content

« a limited description e.g. crush the marble chips/smaller marble chips
give more fizzing

« the answer communicates ideas using simple language and uses limited
scientific terminology

+ spelling, punctuation and grammar are used with limited accuracy

+ a simple description e.g. put marble chips and acid in a flask and
repeat with the same mass of small marble chips / collect the gas in a
syringe, smaller pieces of marble react faster

+ 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

Q19.

Q20.

+ a detailed description e.g. put marble chips and acid in a flask, repeat
the experiment with the same mass of crushed marble, crushed marble
takes less time to react

« the answer communicates ideas clearly and coherently uses a range of
scientific terminology accurately

« spelling, punctuation and grammar are used with few errors

(Total for Question = 12 marks)

Question
Number

Answer

Mark

A always higher

The only correct answer is A

B is not correct because temperature rise

C is not correct because temperature always rises

D is not correct because temperature rises

(1)
AD 22

Answer

Acceptable answers

Mark

(i)

B displacement

(1)

(if)

Shown on diagram

e horizontal reactant line above
product line (1)

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

lines must be correctly labelled

eg reactants/Zn + CuSO, and
products/ CuSO, 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)
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but no labels max 1

Q21.

Q22.

Question | Answer Additional guidance Mark
number
(i) an explanation linking two of: (2)
« {ammonium chloride ignore arguments about bond AOD3
solution/product} has more making / bond breaking
energy than {ammonium
chloride solid and
water/reactant} / ORA (1)
+ heat (energy) has increased /
energy change is positive (1)
s (therefore) heat energy has
been {absorbed/taken in} (1)
Question | Answer Additional guidance Mark
number
(ii) heat energy & curve from reactants to (2)
products with peak higher
than product energy (1) AOD2

(2)

progress of reaction

arrow labelled activation
energy on correct curve (1)

-
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Question | Answer Additional guidance Mark
number
(i) an explanation linking two of: (2)
AO3
« {ammonium chloride ighore arguments about bond
solution/product} has more making / bond breaking
energy than {ammonium
chloride solid and
water/reactant} / ora (1)
+« heat (energy) has increased /
energy change is positive (1)
+ (therefore) heat energy has
been {absorbed/taken in} (1)
Question| Answer Additional |Mark
number guidance
(ii) | heatenergy 4 curve (2)
E from AOQ2
reactants
ammaraurm oo ide sclutcn to
products
with peak
higher
ammi o chlonde sold + wate than
- product
energy
(1)
arrow
* | labelled
progress of reaction | activation
energy on
2 correct
curve (1)
Q23.
Question | Answer Mark
number
An explanation linking two from (2)
AO1

« catalyst particles have much
larger surface area (when

made from nanoparticles) (1)

* |eads to increased reaction
rate (1)



https://stemup.co.uk

Q24.

Question
number

Indicative content

Mark

*

Answers will be credited according to candidate’s deployment of knowledge and
understanding of the material in relation to the gualities and skills cutlined in the
generic mark scheme.

The indicative content below is not prescriptive and candidates are not required to
include all the material that is indicated as relevant.

Additional content included in the response must be scientific and relevant.

AOL (3 marks) AO2 (3 marks)

less gas produced with large lumps in same amount of time
therefore, reaction slower ORA

larger lumps have smaller surface area ORA

fewer particles available for reaction

fewer collisions in given time

more gas produced at higher concentration in all experiments
higher concentration there are more particles in same volume
maore particles available to react

more frequent collisions

most gas produced in same time with small lumps and highest
concentration ORA

therefore, fastest reaction is with small lumps and highest concentration
ORA

(6)

STEMUP.CO.UK
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Level | Mark | Additional General additional gquidance — the decision within levels
Guidance Eg - At each level, as well as content, the scientific coherency of
what is stated will help place the answer at the top, or the bottom,
of that level.
0 Mo rewardable
material.
Level | 1-2 Additional Possible candidate responses
1 guidance less gas produced with large lumps (1)
One statement more gas produced with higher concentration of acid (1)
(1) smaller lumps have larger surface area (1)
large lumps produced less gas and higher concentration produced
more gas (2)
Two unlinked
statements (2) the rate of reaction is higher with smaller lumps because they have
a larger surface area (2)
more gas at a higher concentration because there are more acid
One simple particles (2)
explanation (2)
Level | 3-4 Additional Possible candidate responses
2 guidance less gas with large lumps, reaction is slower due to smaller surface
Two simple area. more gas at higher concentrations due to more particles (4)
explanations (4)
more gas at higher concentrations due to more particles having
more frequent collisions (4)
One full
explanation more gas at higher concentrations due to more particles having
including more collisions (3)
reference to
particles and Less gas with large lumps, reaction is slower due to smaller surface
frequency of area as fewer particles fewer collisions in given time (4)
collisions for
either surface with large lumps, reaction is slower as lower surface area fewer
area OR collisions in a given time (4)
concentration (4)
Level | 5-6 Additional Possible candidate responses
3 guidance Less gas with large lumps, the reaction is slower due to smaller
One full surface area. Fewer particles are available for reaction and fewer
explanation collisions in a given time. Whereas more gas is produced with a
including higher concentration as there are more particles (&)
reference to
particles There is more gas produced at higher concentration because at a
frequency of higher concentration there are more particles, this means that
collisions AND maore particles available to react so there are more frequent
one simple collisions. Whereas less gas is produced with large lumps because
explanation. The | they have a smaller surface area. (6)
volume of gas
must be referred | with large lumps the reaction is slower so less gas is produced
to in at least one | because they have a smaller surface area so there are fewer
part of the particles available for reaction and fewer collisions. Whereas there
answer. (6) is higher rate with a higher concentration as there are more
particles in the same volume of solution (5)
Q25.
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Question | Answer Additional guidance Mark
number
An explanation linking (2)
« temperature rises / increases (by 11 allow gets hotter / water heats up
*C) (1) {temperature / it} goes up
Ignore heat increasing for MP1
allow heat / energy {given out /
« exothermic process (1) released to surroundings}
reject endothermic for MP2
Q26.
Question | Answer Additional guidance Mark
number
an explanation linking allow heat for energy (3)
breaking bonds {needs energy/ Ignore refs to energy level diagrams
endothermic} (1)
making bonds {releases energy/
exothermic} (1) ignore refs to number of bonds
made/broken
more energy is given out than is taken in
(1)
Q27.
Question | Answer Additional Guidance Mark
number
(i) An explanation to include (2)
+ a solid/ precipitate (1)
« of sulfur (1)
Question | Answer Additional Guidance Mark
number
(ii) A description to include MPZ dependent on MP1 (3)

cross (1)
+ measure time (1)

+ flask placed {over/in front of}

+ when cross is obscured (1)

allow measure how long
reaction takes for MP2
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Question | Answer Mark
number
(iii) B 150 cm? is the only correct answer. (1)
A is incorrect because this makes 16.7 g dm™3 HCl
C is incorrect because this makes 25.0 g dm™ HCl
D is incorrect because this makes 33.3 g dm™® HC
Q28.
Question | Answer Additional guidance Mark
number
An explanation linking for full marks, reference needs to (3)
be made to particles in answer
* MP1 : fewer reacting particles left / allow more particles at the start
some particles reacted (1) (than at the end)
allow less magnesium / less
reactants (1)
* MP2: fewer collisions (1)
allow 'less’
ignore particle speed
*» MP3: (fewer) frequent (collisions) (1)
allow (fewer collisions) per {second
/ unit time}
(less/fewer) frequent collisions
scores MP2 and MP3
Q209.
Question | Answer Additional guidance Mark
number
An explanation linking (2)

{hydrogen / gas} formed / OWTTE (1)

escapes (from the flask) (1)

allow released (from the flask)

ignore references fo magnesium
reacting

Q30.
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Q31.

Q32.

Q33.

Question
number | Answer Additional guidance Mark
An explanation linking three of the
following (3)
* particles have more energy (1) | Allow more kinetic energy for MP1 and MP2|
* so (particles) move faster (1) needs to be comparative
* (s0) there are more frequent allow greater chance of collision
collisions between particles (1)
s higher proportion of collisions allow higher {proportion / chance} of
have at least collisions are successful / productive
the activation energy to react
when particles collide (1) allow more particles have activation
energy
Question | Answer Additional Mark
number guidance
(particles) have more energy / (particles) allow particles (1)
collide more frequently / more successful move faster
collisions AO1
Question | Answer Additional guidance Mark
number

(top pan) balance (1)

allow (weighing) scale(s)

(1)
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Question
number

Answer

Additional guidance Mark

An answer that combines the following points
of application of knowledge and
understanding to provide a logical
description:

* use a thermometer (1)
* to measure initial and final temperature (1)

(2)

Q34.

Indicative Content

QWC

ok A description / comparison/ explanation / etc incl
following points

method - what needs to be carried out

observations - to make

conclusion - evidence gathered or seen
e formed bubbles faster

e gas produced faster

dilute the acid
(to make) different concentrations / statdg
values

add magnesium to acid

in suitable container

equal volumes of the acids
equal lengths of magnesium

observe/ count bubbles

highest concentration magnesium reacts
concentration magnesium does not react
observe/ time magnesium disappearing
use of timer

measure volume gas produced
measure decrease in mass

magnesium disappears faster

mass lost faster

udin

d co

low

Level

0

No rewardable content

¢ a limited description e.g. add magnesium to acid and time the

reaction

e the answer communicates ideas using simple language and uses

limited scientific terminology

¢ spelling, punctuation and grammar are used with limited accuracy

¢ a simple description e.qg. dilute the acid, add magnesium to both acid
solutions and more concentrated one bubbles faster or magnesium
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reacts quicker

e 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.
Question | Answer Additional guidance Mark
number
(i) measuring cylinder / (volumetric) ignore dropping pipette / (1)
pipette / burette beaker
Question | Answer Additional Guidance Mark
number
(ii) measure the initial temperature {of | allows subtract initial (1)
the water) temperature from final
temperature
OR vice versa
allovs temperature before
mixing
Question | Answer Additional Guidance Mark
number
(iif) insulator / reduces heat transfer / | ignore references to heat (1)

poor conductor of heat loss



https://stemup.co.uk

Question | Answer Mark
number
(iv) (2)
¢« any one label correct (1)
e all three labels correct (1)
heat energy
e products.....
reactants \_".iﬁ_@yiﬁfﬁ_igr_‘{_?_ﬁ?rﬁy’
progress of reaction
Q36.
Question | Answer Mark
number
B endothermic (1)
Q37.
Question | Answer Mark
number
(i) (1)
C is the only correct answer
A is the hazard symbol for corrosive substances
B is the hazard symbol for substances that are harmful to the environment
D is the hazard symbol for flammable substances
Question | Answer Additional guidance Mark
number
(ii) wear {goggles / safety glasses} | wear allow eye protection (1)
gloves ignore tie long hair back
ignore safety clothing / ppe
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Q38.

Q39.

Question | Answer Mark
number
B dissolving (1)
Question | Answer Additional guidance Mark
number
conical flask in water bath Reject heat with a Bunsen burner | (1)
[could be shown on diagram] warm water alone is not enough. | AO3
Question | Answer Mark
number
(ii) Using tangent drawn on graph eg vertical difference (100 — 52) (2)
(1)
horizontal difference 180 AO3
(1)
(= 0.267) (cm?® 5-
1)
calculation will depend on final graph
2 marks for rate being within a range eg 0.250 - 0.290
1 mark for rate being in range 0.230 - 0.249 or 0.291 - 0.310
Question | Answer Additional guidance Mark
number
(iii) | particle size / concentration of acid | allow marble chips for calcium (1)
/ volume of acid / mass of calcium carbonate
carbonate allow amount of calcium AO1
carbonate
ighore size of container
Question | Answer Mark
number
(iv) | An explanation linking (3)
« fewer successful collisions (between acid and calcium carbonate AO1
particles) / fewer collisions with activation energy (1)
and any two from
+« (because) decreasing temperature (of the acid) particles have lower
energy (1)
+ (because) the particles move slower (1)
+ (so) rate of reaction decreases (1)
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Q40.

Q41.

Question | Answer Mark
number

(i) value in the range 64 - 66 (s) (1)
Question | Answer Mark
number

(ii) all magnesium is used up (1)
Question | Answer Additional guidance Mark
number

(iii) | volume of hydrogen = 48 (1) 2.4 only (2) (2)

rate =48 (1) = 2.4 (cm?s) incorrect volume/20 1
20 mark only

Question | Answer Mark
number

(iv) curved line to the left of curve (1) (2)

same final volume (vwhich is the maximum volume) (1)

Question | Answer Mark
number

(v) C no change, no change (1)
Question | Answer Mark
number

(i) value in the range 60 - 64 (s) (1)
Question | Answer Mark
number

(ii) all magnesium is used up (1)
Question | Answer Additional guidance Mark
number

(iii) volume of hydrogen = 48 (1) 2.4 only (2) (2)

rate = 48 (1) =or 2.4 (cm®s™)

20

incorrect volume/20 1
mark only
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Question | Answer Mark
number
curved line to the left of curve (1) (2)
same final volume (which is the maximum volume) (1)
Question | Answer Mark
number
(v) € no change, no change (1)
Q42.
Question | Answer Additional Mark
number guidance
. . . allow seconds/ (1)
(i) Time in {s/min} minutes
AO3
Question | Answer Additional Mark
number guidance
(ii) | A description to include (2)
reaction is faster with liver (1)
AO3
more {gas/oxygen} produced with allow ORA
liver (1)
Question | Answer Mark
number
(iii) | A description to include (2)
bung and delivery tube (1) AO3
connected to {a gas syringe / upturned burette / upturned
measuring cylinder} (1)
Q43.
Question | Answer Mark
Number
(gas) syringe (1)
AD12
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Q44.

Q45.

Q46.

Q47.

Question | Answer Mark
number
Mg + 2ZHCl — MgClz + Hz
(2)
LHS (1)
RHS (1)
Question | Answer Additional guidance Mark
Number
use a measuring cylinder allow pipette/ burette (1)
AO 3 3a
ignore syringe , measuring
jug/tube etc.
Question | Answer Additional guidance Mark
number
Any suitable container for measuring allow burette / pipette (1)
volume of 100 cm? eg measuring cylinder | ignore beaker, conical flask,
measuring jug
Question | Answer Additional guidance Mark
number
Any two suggestions from the follovsing: (2)

¢ (same) volume of water (1)
* (same)} mass of solid (1)
* (same rate of) stirring (1)
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Q48.

Answer Acceptable answers Mark

Zn +H,S0, -ZnS0, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant

Indicative Content

QwcC

*(i) A description including some of the following poi

general points

reactions occur when particles collide

nts

more frequent collisions cause higher rate of

mass and size of zinc pieces same so no
reaction
because same surface area

effec

two factors have been altered in the samle ex

cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration
so more particles (in same volume)

of ac

so more frequent collisions between partjcles

more successful collisions

temperature

experiment 2 higher temperature
particles move faster

particles have more energy

so more frequent collisions between part
rate)

more successful collisions

cles

so more energetic collisions between particle

more particles have enough energy to re
energy) when they collide

act (

Level

0

No rewardable content

¢ 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

e the answer communicates ideas using simple language and uses

limited scientific terminology

¢ spelling, punctuation and grammar are used with limited accuracy

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
Q49.
Question Answer Acceptable answers Mark
Number
(a) An explanation linking (2)
(aq) (means) aqueous/dissolved | ignore diluted
in water (1) ignore can be dissolved in water/
magnesium chloride is soluble in
water
do not allow mixed with a
solution/a liquid solution
(1) (means) liquid (1)
Question Answer Acceptable answers Mark
Number
(b) effervescence/bubbles/ fizzing ignore hydrogen/gas released/ (1)
formed fgiven off
OR
magnesium/solid/it disappears dissolves / gets smaller
ignore reacts
OR
temperature rise ignore heat given out
but any incorrect observation
scores 0
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increase in temperature (1)

(so) exothermic (reaction) (1)

temperature went up (by 412C)

it got hot(ter)
ignore just ‘heat increases’

heat (energy) produced/released
Jgiven out/lost

Question Answer Acceptable answers Mark
Number
(c) (i) (gas) syringe (upturned) burette/measuring (1)
cylinder/graduated flask (filled
with water)
Question Answer Acceptable answers Mark
Number
(c)(ii) 140 range 136-144 (1)
Clip (iii)
+ graph
Question Answer Acceptable answers Mark
Number
(c)(iii) curve above original(1) curve must start at origin (2)
Clip (ii)
+ graph levels at same volume (1) does not need to finish at same
time as original curve
no marks for over-writing original
curve (after 10 cm?® volume)
Question Answer Acceptable answers Mark
Number
(d) Explanation linking (2)
(rate of reaction/it) increases (1) speed (of reaction) increases
reaction/it is faster/quicker
ignore takes less time
larger surface area (1) more frequent collisions
more collisions per second
ignore just more collisions
ignore greater chance of
collisions
Question Answer Acceptable answers Mark
Number
(e) An explanation linking: (2)

Q50.
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Question Answer Acceptable answers Mark
Number
(a) A use hydrochloric acid which is (1)
more dilute
Question | Answer Acceptable answers Mark
Number
(b) An explanation linking two of
M1 {particles/reactants/collisions} atoms/ions/molecules as
have more energy (1) alternatives to particles
reject electrons
particles move faster
M2 more frequent collisions (1) more collisions per unit time
ignore collisions are more
likely/greater
chance/probability of
collisions/faster collisions
M3 more more particles have required
{productive/successful/effective} activation energy (2)

collisions (1)
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Question
Number

Answer

Acceptable answers

Mark

(<) (i)

C

||||||

......

......

e

e

(1)
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Question Answer

Number

Acceptable answers

Mark

(c)(ii) 2H;0:— 2H,0 + O; (2)
all formulae correct (1)

balancing correct formulae (1)

multiples or halves
reject other reactants or products

ignore heat on arrow or
elsewhere

ignore state symbols

ignore use of lower case h, lower
case o, or use of superscripts or

large numbers inside the (2)
formulae
Question Answer Acceptable answers Mark
Number
(d) An explanation linking
M1 energy needed to break bond breaking is endothermic /
bonds / bond making is exothermic
energy released when bonds
formed (1) if any contradictory statements
made in M1, the mark cannot be
awarded (and so M2 cannot be
awarded either)
ignore numbers of bonds eg
M2 more heat / energy is more bonds formed than broken
released than needed (1)
“more energy is released forming
M2 dependent on scoring M1 bonds than needed to break
bonds” (2)
(2)
Q51.
Answer Acceptable answers Mark
(a)(i) corrosive (1)
damages skin / clothes causes
burns
(a)(ii) C neutralisation (1)
(b) An explanation to include ignore slows down a reaction (2)
¢ (substance that) increases|owers activation energy reject
rate / speeds up reaction [provides energy / heat (for 2"
(1) mark)
e without being {used up /
changed} itself (1)
(c) A description to include (2)
e smaller pieces have largersmallerpieces give fasterrate (1)
surface area / ORA (1) ORA
e larger surface area,
{higher / faster} rate (1) f[allow 'bigger surface area
produces more carbon dioxide'
ORA (or similarly phrased) for one
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Imark

Indicative Content

QwWC

*(d) A description / comparison/ explanation / etc incl

following points
method - what needs to be carried out

e dilute the acid

e (to make) different concentrations / statd
values

e add magnesium to acid

e in suitable container

e equal volumes of the acids

e equal lengths of magnesium

observations - to make

e observe/ count bubbles

e highest concentration magnesium reacts
concentration magnesium does not react

e observe/ time magnesium disappearing

e use of timer

e measure volume gas produced

e measure decrease in mass

conclusion - evidence gathered or seen

formed bubbles faster
magnesium disappears faster
e gas produced faster

mass lost faster

udin

d co

low

Level

0

No rewardable content

¢ 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

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

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 +H,S0, -ZnS0, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant

Indicative Content

QwcC

*(a)(ii) A description including some of the following poi

general points

reactions occur when particles collide

nts

more frequent collisions cause higher rate of

mass and size of zinc pieces same so no
reaction
because same surface area

effec

two factors have been altered in the samle ex

cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration
so more particles (in same volume)

of ac

so more frequent collisions between partjcles

more successful collisions

temperature

experiment 2 higher temperature
particles move faster

particles have more energy

so more frequent collisions between part
rate)

more successful collisions

cles

so more energetic collisions between particle

more particles have enough energy to re
energy) when they collide

act (

Level

0

No rewardable content

¢ 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

e the answer communicates ideas using simple language and uses

limited scientific terminology

¢ spelling, punctuation and grammar are used with limited accuracy

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

e 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

¢ horizontal reactant line
above product line (1)

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

lines must be correctly labelled
eg reactants/Zn + CuSO, and
products/ CuSO, 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

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 (2)

Q53.
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Question | Answer Additional guidance Mark
number
delivery tube, not in liguid, connected to | do not allow a single line for a delivery | (2)
flask sealed with a bung/cork (1) tube
allow sealed cross sections (e.g. delivery
tube going through solid bung)
gas syringe / measuring cylinder or
burette inverted over water (1) labels and graduations not required
mark independently
Q54.

Q55.

Question | Answer Additional Mark
number guidance
0.010 line drawn with (2)
e : steeper gradient
in g to left of line (1)
0005 levelling off at the
same height as
0006 the existing line
(1)
0004
0.002
0.ooo0 T T
0 1 2 4 5 [ T
time in minutes
(2)
Question | Answer Mark
number
(i) An explanation that combines identification via a judament (1 mark) to | (2)

reach a conclusion via justification/reasoning (1 mark):

+ temperature increases (1)
¢ heat energy is released (1)
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Question | Answer Mark
number
(ii) | Diagram showing (2)
* reactants line above products line (1)
* products line drawn to right of reactants line (1)
Question | Answer Mark
number
(iii) | Any one from (1)
use a lid / polystyrene beaker / insulated container / insulation /
draught shield
Question | Answer Mark
number
(iv) C heat energy is required heat energy is released (1)
Q56.
Answer Acceptable answers Mark
(i) [corrosive (1)
damages skin / clothes causes burns
(ii) |C neutralisation (1)

Q57.

Question | Answer Additional guidance Mark
Number
(i) An explanation including
(2)
» the solid {dissolves/ Ignore just ‘a (chemical) reaction
reacts with the water} | occurs’ etc AD21
(1)
allow energy for heat
+ J{takes in fabsorbs}
heat / is endothermic ignore reference to temperature
(1) change
Question | Answer Additional guidance Mark
Number
(ii) (reaction) irreversible allow reaction can only occur once (1)
allows reactants are used up / reaction | AO 3 1a

is complete /the reaction has happened

allow bag can only burst once/ cannot

get water back into bag
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