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INTRODUCTION
The following resource has been developed to support 
teachers in understanding how examiners apply 
the marking criteria and what they are looking for in 
candidate responses. There are sample responses for a 
selection of questions from the Sample assessments, with 
accompanying commentary. 

The sample responses and commentaries should be read 
alongside the Specification for GCSE Twenty First Century 
Suite - Chemistry B (9 -1) which is available from the 
website. 

OCR will update these materials as appropriate. 

Centres may wish to use these support materials in a 
number of ways:

teacher training in interpretation of the marking criteria 

departmental standardisation meetings 

exemplars for candidates to review. 

Please note that this resource is provided for advice and 
guidance only and does not in any way constitute an 
indication of grade boundaries or endorsed answers. 
Whilst a senior examiner has provided a possible mark/
level when marking these answers, in a live series the 
mark a response would get depends on the whole 
process of standardisation, which considers the big 
picture of the year’s scripts. Therefore the mark/level 
awarded here should be considered to be only an 
estimation of what would be awarded. How levels and 
marks correspond to grade boundaries depends on the 
Awarding process that happens after all/most of the 
scripts are marked and depends on a number of factors, 
including candidate performance across the board. 
Details of this process can be found here: http://www.ocr. 
org.uk/Images/142042-marking-and-grading-assuring-
ocr-s-accuracy.pdf

http://ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf


Candidate Style Answers

4

GCSE (9–1) Twenty First Century Science Chemistry B

  © OCR 2018

J258/01 Foundation paper – Tier 1  
– Question 7

7 100 years ago, Fritz Haber was the first scientist to successfully react nitrogen gas from the air with   
 hydrogen to make a compound.
 He used laboratory apparatus similar to this.

(a) Haber made sure his reaction was in a closed system, with no leaks.
 What would happen to the yield if there were leaks in the system?
 Explain your answer. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (a) yield would be lower 

because reactants/products would escape / 
reaction is reversible 

2 1.1

Question 7(a), sample answer 

2 marks

Commentary 
This is a high level answer as it talks about the escape of gas so 
the reduction of the yield. A lower level answer may only include 
one part of the answer, that is 1 mark for the gas escapes and 1 
mark for the explanation. 
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7(b)(i)A student repeats Haber’s experiment.
 He works out the theoretical yield for making some ammonia.
 14.0g of nitrogen was reacted with excess hydrogen to produce ammonia.
 Here is the equation for the reaction.

  N2  +  3H2         2NH3

 Calculate the theoretical yield of ammonia.
 Relative formula mass of N2 = 28.0
 Relative formula mass of NH3 = 17.0

theoretical yield = …………………………………g   [3]

Question 7(b)(i), sample answer 

3 marks

Commentary 
This again is a high level answer arriving at the answer of 17 g. This 
question uses ratios. A lower level answer may only work out that 
28 g of ammonia makes 34 g and not translate this information to 
how much is made from 14 g. 

Mark scheme

Question Answer Marks AO element Guidance

7 (b) (i) FIRST CHECK THE ANSWER ON THE ANSWER LINE
If answer = 17 (g) award 3 marks
ratio of N2 : NH3 = 1:2 

amount of ammonia

             17.0

amount of ammonia = 2 x 14/28 x 17 = 17 (g) 

3

2.2

1.2
2.2

= 2 x 14/28 
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7(b) He separates the ammonia he makes at the end of the reaction and measures its mass.
 The table shows his results.

Mass of container and ammonia at the end (g) 59.5

Mass of container (g) 51.0

Mass of ammonia (g) 8.5

(ii) Calculate the percentage yield of ammonia.

percentage yield = …………………………………%   [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (b) (ii) correct substitution. 8.5 ÷ 17.0 (ECF) x 100 

correct computation: 50 % 

2 2.2 ALLOW ECF from (b)(i)

Question 7(b) (ii), sample answer 

2 marks

Commentary 
This is another calculation where candidates have to work out a 
percentage. This is a skill they could be asked to use for Maths at 
Key Stage 3 level. Another high level answer.
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7(c) The reaction is very slow.
 Haber used a catalyst to speed up the rate of reaction.
(i) Which statements about catalysts are true?
 Put ticks () in the boxes next to the two correct answers.

 A catalyst lowers the activation energy.

 Catalysts are used up quickly.

 A catalyst changes the reaction temperature.

 A catalyst increases the time taken for the reaction.

 The same catalyst can be used in more than one reaction.  [2]

Question 7(c) (i), sample answer 

2 marks

Commentary 
The candidate has selected the correct options. Catalysts lower 
the activation energy for the reaction so increase the rate of the 
reaction. They do not affect the temperature. The same catalyst 
could catalyse several different reactions. Catalysts are not used 
up in the reaction.

Mark scheme

Question Answer Marks AO element Guidance

7 (c) (i) A catalyst lowers the activation energy. 

Catalysts are used up quickly.

A catalyst changes the reaction temperature.

A catalyst increases the time taken for the reaction.

The same catalyst can be used in more than one  
reaction.

2 1.1
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7(c)(ii) Haber changed other conditions to make the reaction faster.
 Suggest two other changes to conditions that would make the reaction happen faster. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (c) (ii) increase in pressure 

increase in temperature 

2 1.1

Question 7(c) (ii), sample answer 

2 marks

Commentary 
This as another high level answer. The candidate has not said 
increase in temperature but has eluded to this by saying ‘heat it 
up’ so has gained the mark. 



Candidate Style Answers

9

GCSE (9–1) Twenty First Century Science Chemistry B

  © OCR 2018

J258 Foundation paper – Tier 1  
– Question 12

12 Methane and hydrogen can both be used in fuel cells for cars.
 The table shows some information about the reactions that happens in a hydrogen/oxygen fuel cell   
 and in a methane/oxygen fuel cell.

Fuel Source of fuel Products of reaction in fuel cell Energy given out per 
mole of fuel in kJ

hydrogen
High temperature 
industrial process.

only water vapour 286

methane Fossil fuel. carbon dioxide and water vapour 890

(a) Use the information in the table to evaluate the advantages and disadvantages of using these fuels for  
 a car fuel cell. [3]

Mark scheme

Question Answer Marks AO element Guidance

12 (a) hydrogen needs a high temperature to 
produce/ uses energy in production / 
methane is a finite fossil fuel / will run out 
idea 

hydrogen only produces water which is not a 
pollutant / does not produce carbon dioxide 
/ methane produces carbon dioxide which is 
a pollutant 

methane gives out more energy (per mole) 

3 2.1

3.1b

3.1b

Question 12(a), sample answer 

3 marks

Commentary 
This is a high level answer and there are three clear points 
covering both advantages and disadvantages.
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12(b) The diagrams show the energy changes in the hydrogen and methane fuel cells.
 Explain the shapes of the two diagrams.

 Use the data in the table in your answer. [2]

Mark scheme

Question Answer Marks AO element Guidance

12 (b) both give out energy /exothermic 

890 ÷ 286 = approx. 3

therefore 3x more energy is given out by 
methane

therefore energy gap 3x larger 

2 2.2

Question 12(b), sample answer 

1 mark

Commentary 
In this answer the candidate has identified that both diagrams 
show an exothermic reaction but they do not describe in detail 
the difference in the amount of energy given out. i.e. the drop in 
energy is three times as great for methane, to score the second 
mark.
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J258/02 Foundation paper – Tier 1  
– Question 1

1 Extreme Weather Events
 Extreme weather events make big news all over the world. Floods and storms have killed and injured  
 many people around the world and caused massive damage to populated cities in recent years. 

 Fossil fuels are burned for energy in power stations and for transport. The graph shows how carbon   
 emissions for the whole world have changed since 1800.
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Mark scheme

Question Answer Marks AO element Guidance

1 (a) floods increase / storms increase (over time) 
/ correct use of figures from the graphs to 
illustrate a correlation for storms 

global carbon emissions increase (over time) 
/ correct use of figures from the graphs to 
illustrate a correlation for carbon emissions 

increases follow a similar pattern 

3 2.1 Correct use of figures from the graphs 
to illustrate a correlation for storms.

Question 1(a), sample answer 

3 marks

Commentary 
This is a good answer that uses data from the graph to evidence 
the correct correlation. Although, the figures are not totally 
actuate they have used them correctly to illustrate the increase in 
both carbon and storms and floods so full marks awarded. A more 
accurate use of the figures would be to compare the same time 
range, for example carbon emission from 1970 to 2000 increased 
from about 2000 tons to about 7000 tons and floods and storms 
also showed a similar pattern increasing in this time from about 
25/30 to about 150. 

Scientists believe that there is a correlation between the numbers of different types of extreme weather 
events and the levels of global carbon emissions from burning fossil fuels.

(a) Describe the correlation between the number of floods and storms and global carbon emissions.
 Use data from the graphs in your answer. [3]
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Mark scheme

Question Answer Marks AO element Guidance

1 (b) (i) data not available / no data collected / can’t 
go back 

data may be of lower quality / records not 
kept accurately / not systematic / different 
methods of collecting data / instrumentation 
make comparing data difficult 

2 2.2

Question 1(b)(i), sample answer 

1 mark

Commentary 
This medium level answer gains one mark for saying records were 
not kept but did not talk about if records were kept they would 
be inaccurate/of lower quality for the second mark.

(b) The graph for extreme weather events shows data from 1970 onwards. It is very difficult to gather data  
 about the numbers of floods and storms in the past.

 Since 1970, the number of floods and storms has increased by more than 100%, although the rise in   
 global temperature over the same time is relatively small.

(i) Give reasons why it is difficult to gather reliable data about the number of floods and storms that have  
 happened in the past. [2]
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Question 1(b)(ii), sample answer 

0 marks

Commentary 
The number of storms have increase four-fold (there are 4x as 
many storms) so the percentage increase is 400% not 300%.

(b)(ii) The table shows some data about the total number of floods and storms.

1971-1980 2001-2010

750 3000

 Use a calculation to show that the percentage increase in floods and storms is 400%. [2]

Mark scheme

Question Answer Marks AO element Guidance

1 (b) (ii) 3000 ÷ 750 x 100 

= 400 % 

2 2.1
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1(c) Scientists think that there is a correlation between carbon emissions and global temperatures.

 Floods and storms affect only some parts of the world and do not happen every day.

 Ray and Jean talk about extreme weather and global temperature data.

 Who do you think is right?

 Explain your answer. [4]
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Question 1(c), sample answer 

1 mark

Commentary 
This is a low level answer as it has not taken into account the 
effects on people i.e. Ray states that flooding causes a greater 
threat, why is this not so. Candidates need to analysis the risk to 
individuals and globally. The fact that global temperature increase 
is a wider threat is not completely explained in this answer.

Mark scheme

Question Answer Marks AO element Guidance

1 (c) <Jean because>

global temperatures pose threat to more 
people / worldwide idea 

gives examples of effects of increase in 
global temperatures: more flooding, ice 
caps melting, climate change, crops failure / 
desertification

floods give threat to local area idea / relatively 
few people 

number of floods and storms still (relatively) 
small / do not happen every day 

4

3.1a

3.1a

3.2a

3.2a

If decision is not given, then maximum 
(2) marks.
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J258/02 Foundation paper – Tier 1  
– Question 3

3 Kay is a geologist. She takes samples of minerals from a range of rocks and tests them.
 The table shows her results.

Mineral Melting point
Electrical 

conductivity of 
solid

Electrical 
conductivity when 

molten

Electrical 
conductivity when 
dissolved in water

A high good good
does not dissolve in 

water

B high does not conduct does not conduct
does not dissolve in 

water

C high does not conduct good good

(a) How does the data show that all of the minerals are solids at room temperature? [1]

Question 3(a), sample answer 

1 mark

Commentary 
Answer correct,1 mark scored.

Mark scheme

Question Answer Marks AO element Guidance

3 (a) they all have high melting points  1 2.2
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3(b) Kay thinks that the mineral samples contain a metal, an ionic compound and a covalent compound.

 Explain the conclusions you can draw from Kay’s results about the bonding in the minerals.

(i) Mineral A [2]

Question 3(b)(i), sample answer 

2 marks

Commentary 
Both marks scored.

Mark scheme

Question Answer Marks AO element Guidance

3 (b) (i) A is a metal/has metallic bonding 

because it conduct electricity when solid and 
molten 

2 2.1

3.2b

3(b)(ii) Mineral B [2]

Question 3(b)(ii), sample answer 

2 marks

Commentary 
Both marks scored.

Mark scheme

Question Answer Marks AO element Guidance

3 (b) (ii) B is a covalent compound 

because it does not conduct when solid or 
molten 

2 2.1

3.2b
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3(b)(iii) Mineral C [2]

Question 3(b)(iii), sample answer 

1 mark

Commentary 
This answer only gains one mark; to gain the second mark the 
answer needed to talk about the conduction of electricity when 
molten and solid.

Mark scheme

Question Answer Marks AO element Guidance

3 (b) (iii) C is an ionic compound 

because it does not conduct when solid but 
does conduct when molten 

2 2.1

3.2b
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J258/02 Foundation paper – Tier 1  
– Question 5

5 Sam works for a company that makes skateboards.

 Customers complain that their skateboards lose performance once they have got wet.
 Skateboards have bearings in each wheel to help the wheels rotate smoothly and freely.

 The bearings in the wheels contain smaller steel ball bearings. These rust if they get wet.
 The word equation for rusting is:

 iron  +  water  +  oxygen                                          rust (hydrated iron(III)oxide)

(a) Balance the symbol equation for the formation of rust.

 ……Fe(s)  +  6H2O(l)  +  ……  O2(g)                                           2 Fe2O3.3H2O(s)                          [2]

Mark scheme

Question Answer Marks AO element Guidance

5 (a) 4Fe(s)+6H2O(l) + 3O2(g)      2Fe2O3.3H2O(s) 2 1.1

Question 5(a), sample answer 

2 marks

Commentary 
Balancing correct here.
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5(b) Sam thinks that the mass increase caused by the ball bearings rusting will be very small and will not   
 affect the performance of the skateboard.

(i) Calculate the percentage by mass of iron in rust.

 Give your answer to 2 decimal places.

 Relative formula mass of rust = 213.6

……………………….%   [2]

Question 5(b)(i), sample answer 

2 marks

Commentary 
Percentage of iron in rust calculated in this part of the question 
correctly. 

Mark scheme

Question Answer Marks AO element Guidance

5 (b) (i) FIRST CHECK THE ANSWER ON THE 
ANSWER LINE 
If answer = 52.25 (%) award 2 marks

2 iron atoms in a rust atom

RAM iron = 55.8

therefore 2 x 55.8 x 100 

                    213.6

= 52.247 = 52.25 (%) to 2dp 

2 2.2
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5(b)(ii) Each bearing contains seven smaller ball bearings.

 Calculate the increase in mass of the skate board if 2 g of the iron in each ball bearing turns to rust.

 Give your answer to the nearest gram.

……………………….g   [3]

Question 5(b)(ii), sample answer 

0 marks

Commentary 
This is low level answer. Here only one wheel is considered 
but the question asks for the increase in mass for the whole 
skateboard so the answer needs to be multiplied by 4. Candidates 
need consider what the question is asking. This question is 
looking for the increase in mass of the whole skateboard due to 
the rusting bearings. The maths is incorrect. Also the answer is not 
given to the nearest gram.

Mark scheme

Question Answer Marks AO element Guidance

5 (b) (ii) FIRST CHECK THE ANSWER ON THE ANSWER LINE

If answer = 51 (g) award 3 marks

mass of iron turned to rust = 2 x 7 x 4 = 56 g

mass of rust = mass of iron =    56    = 107.177

                             0.5225           0.5225

increase in mass of skate board = 107.177 – 56 = 51.177

= 51 (g) to 
the nearest gram 

3 2.2 ALLOW ECF from (b)(i)
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5(c) Sam thinks that the rust itself is the problem.

 Suggest, with an explanation, how Sam could solve the problem of the rusting ball bearings. [2]

Question 5(c), sample answer 

2 marks

Commentary 
This is a concise high level answer the candidate suggests 
another metal, aluminium, and why it would solve the problem, it 
does not rust.

Mark scheme

Question Answer Marks AO element Guidance

5 (c) coat/galvanise/grease ball bearings 

to form barrier to keep the water and oxygen from the steel 


or

use another material 

with the same desirable properties but that does not rust 

or

suggestion of an alternative material such as ceramic and 
why 

2 1.1 Any two linked answers
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J258/02 Foundation paper – Tier 1  
– Question 6

6 Eve works in a laboratory where food dyes are tested.

 Some dyes are banned because they are known to be harmful.

 Eve is going to test a jelly that will be exported to the USA.

(a) Eve prepares a chromatogram of the jelly.

 The diagrams show some apparatus she uses.

(i) Calculate how much sodium chloride she needs to use to make 250 cm3 of the solvent.

 0.2 % of the mass of the solvent is sodium chloride.

 Assume 1 cm3 of solvent has a mass of 1 g.

amount of sodium chloride ……………………….g   [2]

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (i) FIRST CHECK THE ANSWER ON THE ANSWER LINE 
If answer = 0.5 (g) award 2 marks

mass of solvent = 1 x 250 =250 

mass of NaCl = 250 x 0.2 ÷ 100 = 0.5 (g) 

2 2.2
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Question 6(a)(i), sample answer 

2 marks

Commentary 
This is good answer with calculation correctly worked through.

6(a)(ii) Describe how Eve should set up her chromatogram of the jelly. You may use a diagram in your   
 answer. [4]

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (ii) draw start line with pencil 

put a dot of dye on start line 

add sodium chloride/solvent to beaker / put paper 
into solvent 

make sure solvent is below level of dot 

4 1.2 all points may be scored from a 
clearly labelled diagram
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Question 6(a)(ii), sample answer 

3 marks

Commentary 
The answer here has detailed 3 out of the 4 points in the answer 
so has scored 3 marks.

Although the diagram shows the pencil line above the solvent 
the 4th mark cannot be credited because the diagram is not 
labelled. 
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6(b)* Below is a table of the Rf values of dyes banned in the USA. 

Food dye Rf value in 0.2% sodium 
chloride solution

Yellow 5 0.71

Blue 2 0.37

Yellow 6 0.52

Red 3 0.10

 Eve’s finished chromatogram is shown below.

Explain the conclusions Eve can make about the jelly. Include what she could do to increase the confidence 
in her conclusions. [6]
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Mark scheme

Question Answer Marks AO element Guidance

6 (b)* Please refer to the marking instructions on 
page 4 of this mark scheme for guidance on 
how to mark this question.

Level 3 (5–6 marks)

Shows correct understanding of output of the 
chromatogram and calculates correctly the Rf 
of some of the spots, including linking the Rf 
values to the table of food dyes.

And

makes correct conclusions about the jelly

And

Suggests improvements to increase confidence 
in the result.

There is a well-developed line of reasoning 
which is clear and logically structured. 
The information presented is relevant and 
substantiated

Level 2 (3–4 marks)

Shows correct understanding of output of 
the chromatogram and calculates correctly 
the Rf of some of the spots, including linking 
the Rf values to the table of food dyes.

And

makes some conclusions about the jelly or 
suggests improvements.

There is a line of reasoning presented with 
some structure. The information presented is 
relevant and supported by some evidence.

Level 1 (1–2 marks)

Shows correct understanding of output of the 
chromatogram and attempts to calculate the 
Rf of a spot but incorrectly (shows knowledge 
of the formula)

The information is basic and communicated 
in an unstructured way. The information 
is supported by limited evidence and the 
relationship to the evidence may not be clear.

0 marks

No response or no response worthy of 
credit.

6 2 x 1.2

2 x 2.2

3.2b

3.3b

Indicative scientific points may 
include
AO3.2b: making conclusions about the 
dye dyes by comparing results with 
table of Rf values
For example

• one spot possibly a safe dye
• one spot banned dye
• cannot be exported to USA

AO2.2: directly linking spots Rf values
For example

• calculates the Rf of dyes: 0.37 / 0.92
• compares spots with table

AO1.2: understanding of the output 
from a chromatogram
For example

• jelly contains 2 dyes
• shows how to calculate RF value

AO3.3b: making improvement to 
increase confidence
For example

• use a different solvent
• suggest a different method
• look at a more extensive Rf table 

to identify other dye and check for 
safety
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Question 6(b), sample answer 

4 marks

Commentary 
This is a good level 2 answer as it shows correct calculation of Rf 
values and comparison with the table. Correct conclusions are 
reached. The reason why this is not a level 3 answer is because the 
suggestion of improvements to increase the confidence of the 
conclusion is too vague.
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J258/02 Foundation paper – Tier 1  
– Question 7

7 Fertilisers are used to help to grow food.
 The first stage of making fertilisers uses hydrogen to make ammonia. Very large amounts of hydrogen  
 are needed.
 The table shows some information about one large scale process for making hydrogen.

Raw materials • methane gas from refining crude oil
• steam

Temperature of process (oC) 700 – 1100

Waste gases
• carbon dioxide,
• carbon monoxide,
• unreacted methane

Atom economy (%) < 20

(a) The waste gases are collected to make sure that they do not harm the workers.
 Which waste gas is directly harmful to people? What are its effects?

 Gas……………………………………………………

 Effect on people……………………………………………………………………………………………

 …………………………………………………………………………………………………………...   [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (a) carbon monoxide 

toxic / reduces oxygen content of blood 

2 2.1

1.1

Question 7(a), sample answer 

1 mark

Commentary 
The gas is correctly identified as carbon monoxide but the effect 
on people is too general . The answer needs to say that carbon 

monoxide is toxic to the body and reduces the oxygen content of 
the blood.
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7(b) Jack says that this process is not sustainable in the long term.

 Explain why Jack thinks this.

 Use the information in the table to help you to explain your reasoning. [3]

Mark scheme

Question Answer Marks AO element Guidance

7 (b) (links judgment to main reasons why non-
sustainable)

methane is non-renewable/finite/will run out/
comes from fossil fuels 

carbon dioxide is a waste product which causes 
climate change 

makes another point ‘against’ the process:

high temperature uses energy / large energy input 
/ atom economy is low / large amount of waste 
products idea 

3

3.2a

3.2a

3.1a

Question 7(b), sample answer 

3 marks

Commentary 
The benefit of doubt has been applied to this question for the 
second marking point as although the answer talks about the 
waste gases being harmful to the environment a more solid 
answer would have named the gas/gases and their effect on the 
environment.
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Mark scheme

Question Answer Marks AO element Guidance

7 (c) (i) reversible reaction / explanation of reversible 
reaction 

idea that reaction never reaches 100% yield / all 
reactants do not react / reaction does not go to 
completion 

2 2.1

Question 7(c)(i), sample answer 

1 mark

7(c) The equation for the process is:

 methane  +  steam            hydrogen  +  carbon dioxide

               CH4  +  2H2O            4H2  +  CO2

 All of the methane is never used up in this reaction, there is always some left over.

(i) How does the equation show that the methane can never be all used up? [2]

Commentary 
The answer correctly states that the reaction is reversible. For the 
second mark  it would need to say that a reversible reaction does 
not go to completion or 100% yield.

7(c)(ii) The left over methane is recycled back into the start of the process.

 Explain why this makes the process more sustainable. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (c) (ii) does not waste raw materials / use less methane / 
methane is non-renewable

less waste given out / less waste to dispose of 

2 2.1
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Commentary 
This answer correct states that to recycle the methane saves 
waste. It does not talk out this meaning - they use less methane 
or that methane is non-renewable. So they have missed one of 
the marks.

Question 7(c)(ii), sample answer 

1 mark
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Mark scheme

Question Answer Marks AO 
element

Guidance

7 (d) (i) FIRST CHECK THE ANSWER ON THE ANSWER LINE

If answer = 15.38 (%) award 3 marks

Total mass of H2 molecules = 4 x 2 = 8 

Total mass of molecules used = (2 x 18) + (1 x 16)
                                                      = 52 

atom economy = 8 ÷ 52 x 100 = 15.38 (%)

3

2.1

2.1

2.2

ALLOW total mass of molecules 
used = (4 x 2) + 44
          = 52
ALLOW 2 or more sig figs, 
correctly rounded.

7(d)(i) Jack uses this equation to calculate the atom economy of the process.

 Atom economy =                                                                                                x 100 %

 Equation:                  CH4  +  2H2O         4H2  +  CO2

 Calculate the atom economy for this process. 

atom economy = ………………………%   [3]

Total mass of molecules used
Total mass of hydrogen molecules made

Question 7(d)(i), sample answer 

3 marks

Commentary 
This is a high level answer with the masses of molecules and 
hydrogen produced being correctly calculated and then the 
equation being used correctly and the correct answer produced.
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7(d)(ii) The information says that the atom economy is < 20 %.

 Does the value you have calculated agree with this?

 Explain your reasoning. [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (d) (ii) idea that < means ‘less than’ 

(yes because) 15.38 is less than 20 

2 2.1

2.2

ALLOW ECF on incorrect value 
from (d)(i)

Question 7(d)(ii), sample answer 

2 marks

Commentary 
The answer has recognised that < means less than and correctly 
identified that 15.4 is less than 20.
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J258/02 Foundation paper – Tier 1  
– Question 8

8 Joe investigates the rate of reaction between a metal and an acid.
 He uses this apparatus.

(a) Joe investigates how changing the concentration of the acid affects the volume of gas collected in 10 s.
 What factors should Joe control to make sure that his results are repeatable?
 Justify your answer.   [5]

Mark scheme

Question Answer Marks AO element Guidance

8 (a) volume of acid 

temperature of acid 

mass of magnesium 

surface area of magnesium 

Correct link between increase in rate of reaction and factor 
(e.g. if surface area is greater, rate increase) 

5 1.2
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Question 8(a), sample answer 

4 marks

Commentary 
The answer has missed the necessity to keep the same surface 
area of the magnesium the same.
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8(b) Joe repeats his experiment three times for four different concentrations of acid.
 The table shows his results.

Concentration of 
acid (mol/dm3)

Volume of gas collected after 10 seconds (cm3) Mean volume of gas 
(cm3)

Repeat 1 Repeat 2 Repeat 3

0.50 3 2 4 3

1.00 4 5 4 4

1.50 5 6 6

2.00 6 7 6

 Joe makes this comment on his results.  

(i) Use calculations to show that Joe is right.   [3]

Question 8(b)(i), sample answer 

3 marks

Commentary 
This is a high level answer with clear calculations so the marks are 
easy to award.

Mark scheme

Question Answer Marks AO element Guidance

8 (b) (i) (1.50) 5+6+6 /3=5.7(to two sig figs) 

(2.00) 6+7+6 /3 =6.3 (to two sig figs) 

both values round to 6 (to one sig fig) 

3 2.2 ALLOW 5.67 etc if 
correctly rounded (last 
number must be 7)
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8(b)(ii)*Evaluate Joe’s results and explain how he could change his method to improve the quality of his data.   
  [6]

Mark scheme

Question Answer Marks AO element Guidance

8 (b) (ii)* Please refer to the marking instructions on page 
4 of this mark scheme for guidance on how to 
mark this question.

Level 3 (5–6 marks)

Correctly evaluates the quality of the data as being 
poor with valid reasons.

And

Makes several correct suggestions for the 
development of the method with correct 
explanation of how the data will be improved.

There is a well-developed line of reasoning which 
is clear and logically structured. The information 
presented is relevant and substantiated

Level 2 (3–4 marks)

Correctly evaluates the quality of the data as being 
poor with valid reasons.

And

Makes several correct suggestions for the 
development of the method or makes one 
suggestion with a correct explanation of how the 
data will be improved.

There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.

Level 1 (1–2 marks)

Correctly evaluates the quality of the data as being 
poor with a valid reason.

And

makes one suggestion for the development of the 
method with no explanation.

The information is basic and communicated in an 
unstructured way. The information is supported 
by limited evidence and the relationship to the 
evidence may not be clear.

0 marks

No response or no response worthy of credit.

6 2 x 3.1b

2 x 3.3a

2 x 3.3b

Indicative scientific points may 
include AO3.1b evaluation of the 
quality of Joe’s results.
For example

• no spread of data
• results too close together
• volumes measured very small

AO3.3a suggestions for the 
development of Joe’s method
For example

• Increase time before volume 
measured

• Increased volume of acid
• Increased surface area of 

magnesium
• more magnesium

AO3.3b explanation of how the 
data will be improved
For example

• Volume of gas will be greater
• more precise measurement of 

volume
• Larger spread of data
• Less overlap of ranges
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Question 8(b)(ii), sample answer 

2 marks

Commentary 
This is a level of response marked question. This is at Level 1. The 
answer is not a full answer but it correctly evaluates that the data 
is poor and Joe needs more results and it makes one suggestion 
for improvement with some explanation so 2 marks awarded.

For a level 2, more reasons are needed as to why the results are 
poor. For example, the volumes of gas are low and the results are 
too close together.

For level 3, more reasons as to why the results are poor and 
several suggestions of how to develop the method to improve 
the quality the results. For example, to increase the volume of 
gas by using a greater volume of acid or finer magnesium (larger 
surface area) and measuring over a longer time.
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J258/03 Higher paper – Tier 2  
– Question 2

2 Metal extraction produces a lot of waste. The zinc ions from this waste could leak into watercourses and  
 contaminate soil. This plant, Alpine Penny-cress, grows on waste heaps that contain toxic zinc ions.

 The cress plants take up the zinc ions and store them in their leaves.

(a) Explain how the planting of Alpine Penny-cress could be used to recycle zinc. [1]

Mark scheme

Question Answer Marks AO element Guidance

2 (a) zinc is recovered at the end of the process/ a way of 
making zinc from waste 

1 3.2a

Question 2(a), sample answer 

0 marks

Commentary 
The answer recognises that the zinc is removed from the waste 
by the plants but the question asks how the Alpine Penny-cress 
can be used to recycle zinc so the answer needs to talk about 
recovering the zinc from the plants. 



Candidate Style Answers

42

GCSE (9–1) Twenty First Century Science Chemistry B

  © OCR 2018

2(b) Explain how growing these plants could reduce risk. [2]

Mark scheme

Question Answer Marks AO element Guidance

2 (b) zinc ions are toxic if they enter drinking water/water 
supplies • risk is reduced if zinc ions are stored in plants 

2 3.2a

Question 2(b), sample answer 

2 marks

Commentary 
The risk and the reduction of risk is correctly explained.
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2(c) Alpine cress takes up zinc ions from contaminated soil very well.
 Oilseed rape cannot take up zinc. The table shows data on Alpine Penny-cress and oilseed rape. 

Plant Height (cm) Dry mass 
perplant (g)

Plants per
m 2

Time to fully 
grown
(days)

Alpine Penny-
cress

25 1 20 100

Oilseed rape 125 2 50 85

 Scientists have put genes from Alpine Penny-cress into the oilseed rape plant.
 Explain what effect this modified plant could have on the uptake of zinc ions in contaminated soil. [2]

Mark scheme

Question Answer Marks AO element Guidance

2 (c) any two from: 

larger plants therefore take up more zinc ions 

more plants grow per m² therefore absorb more zinc ions 
per m² 

plants grow more quickly therefore more zinc ions can be 
removed in a shorter time 

2 3.1b

Question 2(c), sample answer 

1 mark

Commentary 
The mark is awarded for the uptake of more zinc ions as the plants 
are bigger. For the second mark the answer needs to link ‘faster 
growth’ with the time taken to remove the zinc from the soil and 
this is not evident in the answer.
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2(d) The Alpine Penny-cress contains toxic zinc ions.

 Abi decides to do some experimental research to find out whether the Alpine Penny-cress can be used  
 as grazing for sheep.

 What research would she need to do to find out if the Alpine Penny-cress is safe for sheep to eat?   [2]

Mark scheme

Question Answer Marks AO element Guidance

2 (d) find out amount/ concentration of zinc ions in cress 

find out tolerance of sheep for zinc ions / whether zinc 
ions get into wool/meat 

2 3.3a

Question 2(d), sample answer 

1 mark

Commentary 
This answer scores 1 mark as it talks about finding the tolerance of 
sheep to zinc. To gain both marks the question asks what research 
would Abi do; find out the concentration of the zinc in the cress 
and then compare this with reported tolerance levels for sheep 
and see if the concentration is acceptable to the sheep without 
damaging their health.
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2(e) Abi does some tests to find out which metal ions are in some other samples of mining waste, samples  
 A, B and C.

 She adds dilute sodium hydroxide, NaOH, to a solution of the metal ions.

 These are her results.  

Mining waste sample After adding a few drops of NaOH After adding excess NaOH

A white precipitate precipitate dissolves

B blue precipitate no further change.

C no precipitate

 What conclusions can Abi make about the metal ions in the mining waste?   [3]

Mark scheme

Question Answer Marks AO element Guidance

2 (e) A contains zinc (ions) 

B contains copper (ions) 

C does not contain any (identifyable) metal ions 

3 3.2b

Question 2(e), sample answer 

3 marks

Commentary 
The metal ions in A. B, and C are correctly identified so 3 marks 
awarded
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J258/03 Higher paper – Tier 2  
– Question 3

3(b) A solar still can be used to make sea water safe to drink.

 The diagram shows a cross-section of a solar still. Describe how a solar still produces drinking water   
 from sea water.  [2]

Mark scheme

Question Answer Marks AO element Guidance

3 (b) water evaporates (from sea water) by the heat of the sun  
water condenses (on the sides of the dome) and collects in 
the trough 

2 1.1

Question 3(b), sample answer 

2 marks

Commentary 
The answer describes the water evaporating and condensing 
into a separate container so applying what they know to the 
apparatus. Hence 2 marks awarded.
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J258/03 Higher paper – Tier 2  
– Question 13

Mark scheme

Question Answer Marks AO element Guidance

13 (a) increasing the pressure increases the yield 

increasing the temperature decreases the yield 

using a catalyst has no effect on yield 

3 1.1

13 100 years ago, Fritz Haber was the first scientist to successfully react nitrogen gas from the airto make a  
 compound.
 He used laboratory apparatus similar to this.

(a) Haber reacted small amounts of nitrogen and hydrogen in a closed system to make ammonia.
 The reaction is exothermic.

N2(g) + 3H2(g)          2NH3(g)

 He investigated how changing the conditions affected the yield.
 What effect does increasing the pressure, temperature and using a catalyst have on the yield? [3]
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Question 13(a), sample answer 

2 marks

Commentary 
The answer correct identifies what effect pressure and 
temperature have on yield but although the comment about the 
effect of a catalyst is correct it is not a comment about the effect 
catalysts have on yield so only two marks can be awarded.
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13(b) Haber’s reaction vessels were too small scale to make large amounts of ammonia.
 Karl Bosch scaled up Haber’s laboratory reaction to an industrial scale process.
 Compare Karl Bosch’s industrial scale process with Haber’s laboratory reaction. [3]

Mark scheme

Question Answer Marks AO element Guidance

13 (b) larger scale/ larger vessels

reactant / products continuously added/ removed/ 
continuous process 

conditions used to compromise between rate and yield/ high 
temperature to increase rate but reduces yield 

3 1.1

Question 13(b), sample answer 

2 marks

Commentary 
The answer correctly identifies that the industrial apparatus is 
‘bigger’ and that the process is run continuously but the final 
statement about conditions is too vague. For the third mark the 
answer should provide more detail about conditions, so only 2 
marks awarded.
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13(c) Ammonia is used to make fertilisers for agriculture.
 Ammonia provides nitrogen compounds to make crops grow faster.
 Give the names of the two other important elements that fertilisers provide.

 ……….…………………………………………and……………………………………………….. [2]

Mark scheme

Question Answer Marks AO element Guidance

13 (c) phosphorous 

potassium 

2 1.1

Question 13(c), sample answer 

2 marks

Commentary 
Elements correctly identified.
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J258/03 Higher paper – Tier 2  
– Question 15

15 Sam works in a lab that tests samples of vinegar to check their quality.

 Vinegar is mainly a mixture of ethanoic acid and water. Vinegar needs to have a minimum of 5% acidity  
 to be used to preserve food.

 He uses a titration to find out how much 1 mol/dm3 sodium hydroxide he needs to add to exactly react  
 with 25.0 cm3 of vinegar.

(a) Calculate how much ethanoic acid needs to be in 25 cm3 of vinegar.

 Use the equation:

 % acidity =                                                                                           

 1 cm3 of vinegar = 1.01 g  

amount of ethanoic acid………………..g   [2]

Question 15(a), sample answer 

2 marks

Commentary 
Correct calculation.

mass of vinegar(g)
mass of ethanoic acid (g) x 100

Mark scheme

Question Answer Marks AO element Guidance

15 (a) FIRST CHECK ANSWER ON ANSWER LINE 
if answer = 1.2625 g award 2 marks

mass of vinegar in 25 cm³  
              = 25 × 1.01 g = 25.25 

mass of ethanoic acid = 5 × 25.25
                                                 100 

                                        = 1.2625 (g)

2 2.2 ALLOW answer of 1.26 to 1.3 (g)
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Question 15(b), sample answer 

3 marks

Commentary 
Correct calculation.

15(b) The equation below shows ethanoic acid behaving as an acid.

 CH3COOH          CH3COO - + H +

 Calculate the minimum volume of sodium hydroxide Sam uses in his titration.
 Relative formula mass of CH3COOH  =  60.0

volume of sodium hydroxide……………………….cm3  [3]

Mark scheme

Question Answer Marks AO element Guidance

15 (b) FIRST CHECK ANSWER ON ANSWER LINE 
if answer = 21 cm³ award 3 marks 

number of moles of ethanoic acid in 25.0 cm³ = 
1.2625 = 0.021 
   60 

ratio 1:1 

0.021 moles of Na0H required 

1 (conc of Na0H) = 0.021 
                                  volume 

volume of Na0H = 0.021 dm³ 

                                = 21 (cm³) 

3 2.2 ALLOW ECF from 15(a)
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J258/04 Higher paper – Tier 2  
– Question 2

Mark scheme

Question Answer Marks AO element Guidance

2 (a) volume of acid 

temperature of acid 

mass of magnesium 

surface area of magnesium 

correct link between increase in rate of reaction 
and factor (e.g. if surface area is greater, rate 
increase) 

5 1.2

2 Joe investigates the rate of reaction between a metal and an acid.
 He uses this apparatus.

(a) Joe investigates how changing the concentration of the acid affects the volume of gas collected in 10s.

 What factors should Joe control to make sure that his results are repeatable?

 Justify your answer.   [5]
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Question 2(a), sample answer 

2 marks

Commentary 
To gain marks for the first sentence, the answer should talk about 
the mass of the metal and the volume of the acid. 2 marks were 
awarded for consideration of the surface area and temperature of 
the acid. To gain the last mark the answer needs to comment on 
the effect of surface area and temperature but here the answer 
only comments on one factor, temperature.
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2(b) Joe repeats his experiment three times for four different concentrations of acid.

 The table shows his results.

Concentration of 
acid (mol/dm3)

Volume of gas collected after 10 seconds (cm3) Mean volume of 
gas (cm3)

Repeat 1 Repeat 2 Repeat 3

0.50 3 2 4 3

1.00 4 5 4 4

1.50 5 6 6

2.00 6 7 6

 Joe makes this comment on his results.  

(i) Use calculations to show that Joe is right.   [3]

Mark scheme

Question Answer Marks AO element Guidance

2 (b) (i) (1.50) 5+6+6 /3=5.7(to two sig figs) 

(2.00) 6+7+6 /3 =6.3 (to two sig figs) 

Both values round to 6 (to one sig fig) 

3 2.2 ALLOW 5.67 etc if correctly 
rounded (last number must be 7)

Question 2(b)(i), sample answer 

3 marks

Commentary 
Calculations correct showing Joe is right.
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2(b)(ii) Evaluate Joe’s results and explain how he could change his method to improve the quality of his data.    
  [6]

Mark scheme

Question Answer Marks AO element Guidance

2 (b) (ii) Please refer to the marking instructions on 
page 4 of this mark scheme for guidance on 
how to mark this question.

Level 3 (5–6 marks)

Correctly evaluates the quality of the data as 
being poor with valid reasons.

And

Makes several correct suggestions for the 
development of the method with correct 
explanation of how the data will be improved.

There is a well-developed line of reasoning which 
is clear and logically structured. The information 
presented is relevant and substantiated

Level 2 (3–4 marks)

Correctly evaluates the quality of the data as 
being poor with valid reasons.
And
Makes several correct suggestions for the 
development of the method or makes one 
suggestion with a correct explanation of how the 
data will be improved.

There is a line of reasoning presented with some 
structure. The information presented is relevant 
and supported by some evidence.

Level 1 (1–2 marks)

Correctly evaluates the quality of the data as 
being poor with a valid reason.
And
Makes one suggestion for the development of the 
method with no explanation.

The information is basic and communicated in an 
unstructured way. The information is supported 
by limited evidence and the relationship to the 
evidence may not be clear.

0 marks

No response or no response worthy of credit.

6 2 x 3.1b
2 x 3.3a
2 x 3.3b

Indicative scientific points may 
include
AO3.1b evaluation of the quality 
of Joe’s results.
For example

• no spread of data
• results too close together
• volumes measured very small

AO3.3a suggestions for the 
development of Joe’s method
For example

• increase time before volume 
measured

• increase volume of acid
• increase surface area of 

magnesium
• more magnesium

AO3.3b explanation of how the 
data will be improved
For example

• volume of gas will be greater
• more precise measurement of 

volume
• larger spread of data
• less overlap of ranges
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Question 2(b)(ii), sample answer 

3 marks

Commentary 
Level 2 - 3 marks

The answer does allude to the fact the results are too close 
together and suggests two improvements but only explains 
vaguely why one is an improvement (amounts of reactants). Only 
3 marks award because of weak explanations and the vagueness 
of the improvements.

For 6 marks, the answer would need to talk detail about  
improvements, that is the volume of acid, surface area of the 
metal and increase in mass of metal and running the experiment 
for a longer time with explanations of how the changes will 
improve the results. 
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J258/04 Higher paper – Tier 2  
– Question 3

3 Extreme Weather Events

 Extreme weather events make big news all over the world. Floods and storms have killed and injured  
 many people around the world and caused massive damage to poplulated cities in recent years.   
 People are looking to try to explain these events and to predict what will happen in the future. 

 Scientists have collected data about changes to our climate and our weather and about global carbon  
 emissions. They use data such as this to identify correlations about factors that may affect our climate  
 and to predict likely changes in the future.
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 Computer simulations have been developed to predict how our weather and climate may change   
 in the future. These simulations give very accurate predictions about temperature, but they rely   
 on using known values of global carbon emissions. However, scientists say that it is very difficult   
 to make reliable long term predictions for the future.

(a) Scientists have identified correlations about factors which may affect our climate.

 Describe the correlations that the graphs show. [3]

Mark scheme

Question Answer Marks AO element Guidance

3 (a) floods, storms, global temperatures or carbon 
emissions show an increase 

idea of similar or same pattern in increase in 
storms and carbon emissions 

identifies similarity in rate of changes / since 
1950 far greater increase in carbon emission 
and global temperature 

3 2.1 ALLOW 5.67 etc if correctly 
rounded (last number must be 7)
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Question 3(a), sample answer 

2 marks

Commentary 
The answer identifies that all three graphs show an increase 
and that the disasters are increasing in the same way as carbon 
emissions but the answer does not identify that the rate of 
change is similar, so only 2 marks awarded.
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3(b) Explain why it is difficult to make reliable predictions about changes to global temperatures in the   
 future. [2]

Mark scheme

Question Answer Marks AO element Guidance

3 (b) future global carbon emissions are not definite 
/ not known 

idea that predictions are uncertain from 
extrapolated data / cannot be certain about 
factors in the future / cannot be certain about 
a named factor e.g. atmospheric composition / 
effect of increased water vapour or other 

2 2.1

2.2

Question 3(b), sample answer 

1 mark

Commentary 
The answer correctly identifies that we do not know what 
changes will take place in the future so gains the second mark on 
the mark scheme but does not talk about future carbon emission 
being unknown, so only 1 mark awarded.
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3(c) Ray looks at the graphs and makes this comment:

 ‘There is a much greater percentage increase in the number of floods than in the global   
 temperatures.

 The future risks from floods will get bigger and bigger. In the future, people will be at much   
 greater risks from floods than the risks from rising temperatures.’ 

(i) Ray says there is a much greater percentage increase in the number of floods than in the global   
 temperature.

 Explain why Ray thinks this.

 Use values from the graphs to support your answer. [3]

Mark scheme

Question Answer Marks AO element Guidance

3 (c) (i) gives an approximation of increase in floods /
quotes numbers from graph of floods / less 
than 50 to almost 200 / about 400% 

during same period (since 1970) only about 
1oC temperature increase / about 3.5% 

(conclusion ) Idea that floods percentage 
increase is in multiples / much greater 
than 100% and that percentage increase in 
temperature is small 

3 3.1a

3.1a

3.2a

Question 3(c)(i), sample answer 

3 marks

Commentary 
This answer correctly looks at the change in temperature 
compared to the rise in temperature and uses calculations to 
illustrate the point that the increase in floods is greater than the 
increase in temperature, so 3 marks awarded.
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3(c)(ii) Ray thinks that in the future, people will be at much greater risks from floods than the risks from rising  
 temperatures.

 Explain why Ray may not be right. [3]

Mark scheme

Question Answer Marks AO element Guidance

3 (c) (ii) risk from floods is increasing more/faster than 
global temperature 

(don’t agree because) overall risk of harm from 
floods is still small 

(don’t agree because) idea that risk of increased 
temperature is far greater/ names issue such as 
crop failure/weather pattern changes 

3 3.1a

3.2b

3.2b

Question 3(c)(ii), sample answer 

1 mark

Commentary 
This answer picks up the third point on the mark scheme that 
rising temperatures may have a greater effect than floods but the 
answer does not mention that although floods are increasing the 
risk of harm from them is still small for the other two marks, so 1 
mark awarded.
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3(d) Read the information about a new way to reduce the problems caused by fossil fuels.

 Scientists in Poland have developed a new method of making old  
 CDs into a material that can absorb carbon dioxide. Carbon dioxide  
 can be ‘captured’ from the air and stored in the material. Now that  
 consumers download music and store it electronically, more and  
 more CDs will be thrown away and can be recycled to make this new 
 material.

 Toxic gases from industrial processes can also be stored in the   
 material.

 Scientists hope to be able to make the same material from other waste plastics. However, further   
 development of these ideas will have a high cost. To raise the necessary funding, scientists will need to  
 show that this new idea will have a significant impact on the problems caused by fossil fuels.

 Do you think benefits of this process are likely to outweigh the costs in the long term?

 Explain your reasoning. [4]

Mark scheme

Question Answer Marks AO element Guidance

3 (d) explains positive benefits: Any two points from

uses waste CDs 

carbon dioxide from burning fossil fuels can be 
stored 

also can be used to absorb toxic gases 

in the future other plastic waste may be used 

saves space in landfills 

idea of recycling / saves using crude oil to make 
material 

explains costs /drawbacks: Any two points from

cost of development is high 

may be other developments which would have a 
bigger effect 

not enough CDs/ idea that this is a small scale 
process / will run out 

judges overall outcome:

makes a decision (yes/no) and justifies it in terms 
of relative size of benefit and cost 

acknowledges uncertainty at judging future 
benefits and costs / cannot be sure of future 
outcomes 

4

3.1b

3.1b

3.2a

3.2a

must be clearly linked to idea of 
benefit or cost.
copied statements from question 
alone do not score.

for two benefits award one mark

for two drawbacks award one mark
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Question 3(d), sample answer 

3 marks

Commentary 
The answer gains both marks from the first section; ‘get rid of a lot 
of waste CDs’  and ‘removes carbon dioxide and toxic gases’. The 
third mark is gained for recognising that there is a ‘high cost’. The 
answer does attempt an overall judgement but it is too vague for 
the 4th mark, so 3 marks awarded.
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J258/04 Higher paper – Tier 2  
– Question 5

5 Kay is a geologist. She takes samples of minerals from a range of rocks.
 She tests their melting points and electrical conductivity so that she can work out the bonding and   
 structure of each mineral.
 The table shows her results.

Mineral Melting point in °C
Electrical 

conductivity of 
solid

Electrical 
conductivity when 

molten

Electrical 
conductivity when 
dissolved in water

A 1083 good good insoluble

B 1600 does not conduct does not conduct insoluble

C 801 does not conduct good good

D 373 does not conduct good insoluble

(a) Kay thinks minerals C and D are both ionic compounds with a giant structure.
 Explain why Kay thinks this. [2]

Mark scheme

Question Answer Marks AO element Guidance

5 (a) do not conduct when solid but do when molten 
so ionic 

have a high melting point so giant structure 

4 1.1

2.1

Question 5(a), sample answer 

1 mark

Commentary 
This answer explains why C and D are ionic but misses the 
explanation of why they have a giant structure, so only 1 mark 
awarded.
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5(b) Compare minerals A and B. What type of structure and bonding do minerals A and B have?
 Explain your answer. [4]

Mark scheme

Question Answer Marks AO element Guidance

5 (b) both have giant structures as both have high 
melting points 

A conducts electricity when solid or molten, B 
does not conduct electricity 

therefore

A is a metal with a giant structure 

B is a covalent compound with a giant structure 

4 1.1

2.1

3.2b

3.2b

Question 5(b), sample answer 

4 marks

Commentary 
This is a high level answer that correctly identifies with reasons 
the giant structures of both substances and that A conducts 
electricity as a solid so is a metal and that B does not conduct 
electricity at all so is a covalent compound.
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7 Sam works for a company that makes skateboards.

 Customers complain that their skateboards lose performance once they have got wet.
 Skateboards have bearings in each wheel to help the wheels rotate smoothly and freely.

 The bearings in the wheels contain smaller steel ball bearings. These rust if they get wet.
 The word equation for rusting is:

 iron  +  water  +  oxygen                                    rust (hydrated iron(III)oxide)

(a) Balance the symbol equation for the formation of rust.

 …….. Fe(s)  + ….… H2O(l)  + ….… O2(g)                                  …….. Fe2O3.3H2O(s)                                          [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (a) 4Fe(s)  +  6 H2O(l)  +  3O2(g)                   2Fe2O3.3H2O(s) 2 1.1 One mark for 2 or 3 right

Two marks for all 4 right

Question 7(a), sample answer 

2 marks

Commentary 
Although the mark scheme uses whole number to balance the 
equation it is acceptable to use fractions, hence this answer is 
correct, so 2 marks awarded.

J258/04 Higher paper – Tier 2  
– Question 7
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7(b)(i) Sam tests the skateboard after it has been in wet conditions.

 Each ball bearing has a mass of 5 g. There are seven ball bearings in each bearing. The steel is an alloy  
 of iron and carbon. It contains 0.5% carbon. Half of the iron in each ball bearing rusts away.

 Calculate the mass of rust (hydrated iron(III) oxide) produced per bearing.

 Give your answer to the nearest gram (g).

mass of rust = ………………………g   [5]

Mark scheme

Question Answer Marks AO element Guidance

7 (b) (i) FIRST CHECK THE ANSWER ON THE ANSWER LINE

If answer = 33 (g) award 5 marks.

7x5 = 35 = mass of steel in ball bearings

35x 0.995 = 34.825g of Fe

34.825 ÷ 2 = 17.4125 amount of iron turned to rust 

RAM Fe = 55.8 RMM rust = 213.6 

therefore number of moles of Fe = 17.4125 ÷ 55.8 

ratio of Fe: Rust is 2:1

therefore number of grams of rust = 17.4125 x 213.6 
                                                                         55.8 x 2

= 33.327 = 33 (g) 

5

2.2

1.2

2.2

2.2

1.2

Question 7(b)(i), sample answer 

1 mark

Commentary 
This is a high level calculation question. The 1 mark is awarded 
for the calculation of the relative atomic masses. The rest of the 
answer fails to take into account that only half the iron rusts and 
that ratio of iron to rust is 2:1.
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7(b)(ii) The mass of the skateboard when new is 3 kg.

 By what percentage has the rust caused the mass of the skateboard to increase?

 Give your answer to two significant figures.

percentage mass increase…………………………….%   [3]

Question 7(b)(ii), sample answer 

0 marks

Commentary 
Again this is a high level question. An error carried forward 
could have been allowed here but the answer has failed to 
recognise that the question is asking about the mass of the whole 
skateboard (there are four bearings one in each wheel) and that 
only half the iron rusts in each bearing.

Mark scheme

Question Answer Marks AO element Guidance

7 (b) (ii) FIRST CHECK THE ANSWER ON THE ANSWER LINE

If answer = 2.1 (%) award 3 marks

mass of rust = 4 x 33 = 132 g

mass of iron converted to rust = 4 x 17.4125 = 69.65

increase in mass = 132 – 69.65 = 62.35g 

% increase = 62.35 x 100 = 2.078333… 
                        3000

                                             = 2.1(%) to 2 sig figs 

3 2.2 ALLOW ECF from (b)(i)
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7(c) Sam notices that this skateboard does not perform as well.
 Suggest, with explanation, a reason for this and how the problem could be solved. [2]

Question 7(c), sample answer 

1 mark

Commentary 
The second mark here could have been gained by explaining 
why greasing the ball bearings would solve the problem, that is, 
by making the surface smoother and preventing further rusting 
by forming a barrier between the air and the steel. Again another 
high level question.

Mark scheme

Question Answer Marks AO element Guidance

7 (c) rust is loose so stops the bearings turning the wheels / 
jams the bearings 

one solution from:

coat/galvanise/grease ball bearings to form barrier to 
keep the water and oxygen from the steel 

use another material with the same desirable 
properties but that does not rust/suggestion of an 
alternative material such as ceramic 

2 2.1

1.1
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8 Eve works in a laboratory where food dyes are tested.
 Some dyes are banned because they are known to be harmful.
 Eve is going to test a jelly that will be exported to the USA.
 Below is a table of the Rf values of dyes. The first four are banned in the USA.

Food dye Rf value in 1.755 g/dm3 
sodium chloride solution

Yellow 5 0.71

Blue 2 0.22

Yellow 6 0.52

Red 3 0.10

Red 40 0.25

Blue 1 0.88

(a) Eve prepares a chromatogram of the jelly.
(i) Calculate what concentration of sodium chloride in mol/dm3 she needs to use.

concentration of sodium chloride……………………….mol/dm3 [2]

Commentary 
Calculation here correct.

J258/04 Higher paper – Tier 2  
– Question 8

Mark scheme

Question Answer Marks AO element Guidance

8 (a) FIRST CHECK THE ANSWER ON THE ANSWER LINE

If answer = 0.03 (mol/dm2) award 2 marks

RFM of NaCl = 23.0 + 35.5 = 58.5 

therefore 1.755 = 0.03 (mol/dm2) 
                    58.5 

2 2.2

Question 8(a), sample answer 

2 marks
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8(a)(ii) Describe how Eve should set up her chromatography experiment of the jelly.
 You may use a diagram in your answer. [4]

Question 8(a)(ii), sample answer 

3 marks

Commentary 
This is a good answer but the 4th mark was missed because the 
diagram was not fully labelled. The answer fails to say that the 
pencil start line must be above the solvent level and the pencil 
start line is not labelled on the diagram.

Mark scheme

Question Answer Marks AO element Guidance

8 (a) (ii) draw start line with pencil 

put a dot of dye on start line 

add sodium chloride/solvent to beaker / put paper 
into solvent 

make sure solvent is below level of dot 

4 1.2 all points may be scored 
from a clearly labelled 
diagram
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8(b)* Eve’s finished chromatogram is shown below. 

 Explain the conclusions Eve can make about the jelly. Include what she could do to increase the   
 confidence in her conclusions. [6]

Mark scheme

Question Answer Marks AO element Guidance

8 (b)* Please refer to the marking instructions on page 
4 of this mark scheme for guidance on how to 
mark this question.

Level 3 (5–6 marks)

Shows correct understanding of output of the 
chromatogram and calculates correctly the Rf of 
each spot, including linking the Rf values to the 
table of food dyes, leading to identification of issues.

And
makes correct conclusions about the jelly

And
Suggests improvements to increase confidence in 
the result.

There is a well-developed line of reasoning which 
is clear and logically structured. The information 
presented is relevant and substantiated.

Level 2 (3–4 marks)

Shows correct understanding of output of the 
chromatogram and calculates correctly the Rf of 
some of the spots, including linking the Rf values 
to the table of food dyes.

And

makes some conclusions about the jelly or suggests 
improvements.

There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence. 

Level 1 (1–2 marks)

Shows correct understanding of output of the 
chromatogram and calculates correctly the Rf of 
some of the spots.

The information is basic and communicated in an 
unstructured way. The information is supported 
by limited evidence and the relationship to the 
evidence may not be clear.

0 marks

No response or no response worthy of credit.

6 2 x 1.2

2 x 2.2

3.2b

3.3b

Indicative scientific points may 
include
AO3.2b: making conclusions about 
the dye dyes by comparing results 
with table of Rf values
For example
• not clear result
• one spot possibly a safe dye
• possibly two banned dyes
• cannot be exported to USA

AO2.2: directly linking spots Rf 
values
For example
• calculates the Rf of dyes: 0.22/ 

0.25/ 0.88
• noticed two spots that have 

very close Rf values and have 
merged into one spot

• comments on difficulty of 
calculating the Rf of the all spots

• compares spots with table

AO1.2: understanding of the 
output from a chromatogram
For example
• jelly contains 3 dyes
• shows how to calculate RF value

AO3.3b: making improvement to 
increase confidence
For example
• use a different solvent
• suggest a different method
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Commentary 
This is a high level answer. The calculations of Rf are correct 
showing an understanding of the output of the chromatogram; 
the Rfs are compared with the reference table and the dyes 
identified; a comment is made that two of the spots were difficult 
to measure as they overlapped and improvements are suggested. 
The answer is clear and logical so 6 marks awarded.

Question 8(b), sample answer 

6 marks
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