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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
Planning 1612 6.7 1.9 10 67.3 99.4

Collecting 1604 8.3 1.6 10 82.7 99
Analysis 1593 6.5 2.3 10 64.6 98.3

Evaluation 1578 1.8 1.4 5 36.3 97.3
Analysis 1600 6.7 2.2 10 67 98.7

Evaluation 1561 1.6 1.2 5 31.1 96.3
Risk 1595 2.7 1.8 10 27.2 98.4
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Skill Area AO1 AO2 AO3 Maths Prac 


Activity 1: Planning 5 5 10 


Activity 1: Collecting and recording data 9 1 2 10 


Activity 1: Analysis 9 1 4 10 


Activity 1: Evaluation 5 5 


Activity 2: Analysis 9 1 4 10 


Activity 2: Evaluation 5 5 


Activity 3: Risk Assessment 10 10 


Total 24 24 12 10 60 


WJEC GCSE Applied Science DA Unit 4 Pack A FT NEW MS Summer 2018/JF 
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Sticky Note

The incorrect metal ion is given here so no credit awarded.



roberm

Sticky Note

The correct metal ion is given here but the reason is incorrect.  No credit awarded.



roberm

Sticky Note

Incorrect metal ion given so no credit awarded.



roberm

Sticky Note

A weak effort at an equation which is clearly not worthy of credit.












roberm

Sticky Note

The first mark is awarded for a table that includes the correct units.  The candidate appears to have mixed up the 'start' and  'finish' readings so the second mark was not awarded.



roberm

Sticky Note

Correctly recording burette readings and mass to 2 decimal places gains 2 marks.



roberm

Sticky Note

The second and third titres are concordant and were selected for the mean calculation.  This was done correctly therefore both available marks were awarded. 



roberm

Sticky Note

The mean titre was within 0.8cm3 of the teacher result meaning that 2 marks were awarded for accuracy.
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Task B: Evaluation 	 [5]


Evaluate the method used by the student to collect the data for the BBQ lighter gel. 


Comment on the suitability of the method to measure the burn time for different masses of BBQ 
lighter gel.


Suggest one way to improve the method. 


Use the results to conclude which mass of BBQ lighter gel would be best for lighting a BBQ. Explain 
your answer.


END OF PAPER


Examiner
only
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Background


The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the 
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can 
be collected from a stream and the carbon content of the shells assessed by adding acid to the dried 
shells.


What you need to do


In this activity you are going to complete a risk assessment for the collection of river snail shells from 
a stream and the measurement of their carbon content by reaction with hydrochloric acid.


You will need to include the following aspects in the risk assessment:


• Collection of river snail shells


• Measurement of the carbon content of dried shells


Apparatus list


• 1 × bucket to collect snails
• wellies or waders
• plastic sample bags
• 1 × waterproof marker pen
• 2 × 100 cm3 beaker
• 1 × dropping pipette
• 1 × spatula
• 1 × pestle and mortar
• 1 × electronic balance
• 1 × petri dish
• 1 × 100 cm3 measuring cylinder
• 1 × drying oven


Chemical list


• 2 mol/dm3 hydrochloric acid


Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)
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Instructions


Stage 1: Collection of river snail shells


1. Identify suitable sample points along a stream, and record the locations on a sketch map.


2. Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.


3. Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.


4. Exit the stream and empty all the snail shells into a labelled plastic sample bag.


5. Move to each of the remaining sample points and repeat steps 3-4.


Stage 2: Measurement of the carbon content of dried shells


1. Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.


2. Remove the snail shells from the oven and crush using a pestle and mortar.


3. Use a measuring cylinder to pour 50 cm3 of 2 mol/dm3 hydrochloric acid into a 100 cm3 beaker.


4. Measure and record the mass of the beaker and the acid.


5. Place a clean piece of paper onto the electronic balance and carefully scrape 10.0 g of crushed
snail shell onto the paper using a spatula.


6. Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.


7. Measure and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.
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STUDENT SAFETY SHEETS	 20


Hydrochloric acid
also applies to Hydrogen chloride gasCL


EA
PS
S


• Use the lowest concentration possible.
• Use the smallest volume possible.
• Wear eye protection for all but the most dilute solutions.
• Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.
• Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.


• What are the details of the activity to be undertaken? What are the hazards?
• What is the chance of something going wrong?


Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
produced if concentrated acid is over-heated.


• How serious would it be if something did go wrong?
NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.


• How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be
worn?


Substance Hazard Comment


Hydrogen chloride
Gas


TOXIC


CORROSIVE


It is toxic if breathed in. It causes severe burns and irritates 
the lungs. For a 15 minute exposure, the concentration in the 
atmosphere should not exceed 8 mg m-3.


Concentrated 
hydrochloric acid
[If 6.5 mol/dm3 or more]


CORROSIVE


It causes burns. The vapour irritates the lungs. 


Moderately-concentrated 
hydrochloric acid
[If less than 6.5 mol/dm3 but 
2 mol/dm3 or more] IRRITANT


It may irritate the eyes and skin. 


Dilute hydrochloric acid
[If less than 2 mol/dm3] LOW HAZARD


This includes stomach acid. Dilute acid may still cause harm in the 
eyes or in a cut. 


  Typical control measures to reduce risk 


  Emergency action


  Assessing the risks  


• In the eye
• Vapour breathed in
• Swallowed


• Spilt on the skin or
clothing


• Spilt on the floor,
bench, etc


Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Remove to fresh air. Call a doctor if breathing is difficult.
Do no more than wash out the mouth with water. Do not induce vomiting. Sips of 
water may help cool the throat and help keep the airway open. See a doctor. 
Remove contaminated clothing. Then drench the skin with plenty of water. If a large 
area is affected or blistering occurs, see a doctor.
For release of gas, consider the need to evacuate the laboratory and open all 
windows.
For large spills, and especially for (moderately) concentrated acid, cover with mineral 
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate. 
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it 
well.
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Complete the risk assessment.	 [10]


Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells












Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.





















Sticky Note

The answers in this section only contain a valid inaccuracy.  The other responses do not address the questions. Level 1, 1 mark.





















Sticky Note

No reason given for suitability of method,
Comment does not address the suitability to answer the question and there is no statement about the quality of the data (e.g. repeatability).
Level 1: 2 marks






















Gerard Griffiths

Sticky Note

This set of inferences are weak answers, with the Dichromate and Silver Nitrate tests incorrect. The student gets the benefit of the doubt for the iodoform test result, as they are clearly aware of the idea of "methyl alcohol", even though their formula aren't all correct.
Total - 1 mark.



Gerard Griffiths

Sticky Note

Although the structure is correct - 1 mark - the student has not utilised the correct reason from the inferences in the previous question, discussing the the alcohol rather than methyl alcohol aspect - 0 mark for the second point.
Total - 1 mark. 
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ACTIVITY 1 TASK D: EVALUATION 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


E
v
a
lu


a
ti


n
g


 


The candidate gives a simple evaluation of 
the data or procedure. 


1 


The candidate gives a clear evaluation of 
their investigation/ procedure.  


The candidate makes an assessment of the 
validity and quality of evidence. 


2-3 


The candidate gives a detailed evaluation of 
their investigation/procedure. They suggest 
suitable/relevant improvements to their 
method. 


The candidate makes a detailed assessment 
of the validity and quality of data. 


4-5 


Total Available Marks:  5 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 1. Task D Evaluation 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Comment on the suitability of your method to compare the volume of carbon dioxide produced in 5 minutes at each temperature. – Comment 
about whether (or not) the method actually measures the volume (as opposed to froth); comment about the ability of the method to measure 
differences between the volume of carbon dioxide produced in 5 minutes at each temperature; no repeats; temperature changes during the 
experiments as the water cools. 


Suggest any sources of inaccuracy in your method. - Inaccuracies may include: accurately deciding the level of the froth; some carbon dioxide 
not trapped in the froth; changing temperature. 


Suggest ways to improve your method. – any sensible suggestions to the method or equipment.  These may include repeating, use of gas 
syringe or measuring cylinder to collect gas, using a narrower measuring cylinder 


Comment on the suitability of the experiment to answer the question ‘Which temperature would be the best for Brewerz to use with the yeast?’ 
– Candidates should make a comment on whether the experiment is able to answer the question or not; explanation of the comment.


Level 3 – Candidates address the majority of the points in the generic mark scheme in detail. 
Level 2 – Candidates address the majority of the points in the generic mark scheme. 
Level 1 – Candidates briefly address some of the points in the generic mark scheme. 





		Mark
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		Comments ( Page 1)
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		Mark

		Comments ( Page 2)
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		B1

		B1
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		Mark

		Comments ( Page 3)

		Mark
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		Comments ( Page 4)
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Background


Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such 
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the 
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.


The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have 
5 different temperature settings on their fermentation machine: 20 °C, 30 °C, 40 °C, 50 °C and 60 °C. 


In this assessment you need to compare the 5 different fermentation temperatures and suggest 
which one would be the best temperature for Brewerz Ltd to use with the new yeast.  


Assessment summary


You will need to:


4. Task D: Evaluation


Evaluate (comment on):


(i) 	 the method you used. Include the changes you could make to the method to improve 


your investigation.


(ii) 	 the quality of your data.


© WJEC CBAC Ltd.
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Task D: Evaluation [5]


Evaluate the method that you have used. 


Comment on the suitability of your method to compare the volume of carbon dioxide froth produced 
in 5 minutes at each temperature.


Suggest one source of inaccuracy in your method.


Suggest one way to improve your method. 


Evaluate the quality of your data/evidence: 


Comment on the suitability of the experiment to answer the question ‘Which temperature would be 
the best to use with the yeast?’


END OF PAPER
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Sticky Note

Anomaly not identified. 73.3 s mean time incorrect.
200 s identified incorrectly from graph.
Mainly appropriate processing, interpretation and analysis.  Level 2, 7 marks.





















Sticky Note

Maximum burn time incorrect from Graph 1.
Level 3; 9 marks





















Gerard Griffiths

Sticky Note

The hydrogen regions are correctly linked to the structure from the previous question - 1 mark.
The student has also linked the splitting to adjacent hydrogens for the second mark.
Total - 2 marks.





















Sticky Note

Good answers to all questions. Detailed and correct.  Level 3, 5 marks.
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Task B: Evaluation . [5]·


Evaluate the method used by the student to collect the data for the BBQ lighter gel. 


Comment on the suitability of the method to measure the burn time for different masses of BBQ 
lighter gel. 
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Suggest one way to improve the method. 
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Use the results to conclude which mass of BBQ lighter gel would be best for lighting a BBQ. Explain 
your answer . 
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END OF PAPER 
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Sticky Note

No creditworthy answers.
Insufficient evidence to achieve Level 1; 0 marks.
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Task 8: Evaluation 


---· . . 


Evaluate the method used by the student to collect the data for the BBQ lighter gel. 


.• :


[5] 


Comment on the suitability of the method to measure the burn time for different masses of BBQ. 
lighter gel. 
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Suggest one way to improve the method . 
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Use the results to conclude which mass of BBQ lighter gel would be best for lighting a BBQ. Explain .  ,,. 
your answer. 
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Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that the 16.0 g taken > 12.6g of sodium hydrogencarbonate required.



roberm

Sticky Note

1 mark for this calculation:

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 within the enthalpy expression.

n in the enthalpy expression is the number of reacting moles, which in this experiment corresponds to 0.05 mol of the aqueous citric acid. In this calculation , n is incorrectly given as 0.15 moles.

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = (-)56.56 oC, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 oC.
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The combustion properties of barbeque fire lighters


Background


Ignitz Ltd is a company that manufactures charcoal barbeque (BBQ) briquettes. They are looking to 
develop a new range of BBQ lighter which produces a flame that lasts for enough time to set fire to 
the surrounding briquettes.  


Figure 1: Barbeque briquettes


In this assessment, you will be given some information about BBQ lighters. You have to decide which 
is most suitable to light the surrounding briquettes.


A student tested BBQ lighter gel. She put different numbers of level spatulas of the gel onto a metal 
dish and timed how long the gel burned for. This is called the burn time. 


The following apparatus was used to collect this data:
	 •	 metal dish
	 •	 spatula
	 •	 BBQ lighter gel
	 •	 stopwatch
	 •	 splint
	 •	 Bunsen burner
	 •	 heat proof mat


Method 


1.	 Set up the experiment as shown in the diagram below:


BBQ lighter gel


metal dish


heat proof mat


2.	 Place one level spatula of BBQ lighter gel into a metal dish.
3.	 Ignite the gel with a lighted splint and start the stopwatch.
4.	 Measure and record the burn time of the gel.
5.	 Repeat three times.
6.	 Repeat for 2, 3 and 4 level spatulas of BBQ lighter gel.
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The student’s results showing the burn time for different level spatulas of BBQ lighter gel are shown 
in Table 1.


Table 1


Number of spatulas of 
BBQ lighter gel


Burn time (s)


Test 1 Test 2 Test 3


1 21 25 23


2 86 68 66


3 93 96 99


4 96 100 101


The data sheet from the BBQ lighter manufacturer gives burn time data for three different fuels: BBQ 
lighter gel, wooden splints and paper lighters. This is shown in Graph 1.


Graph 1
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The burn times of a range of tablet masses are shown in Graph 2.


Graph 2
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Ignitz Ltd have obtained data from the manufacturers of BBQ lighter tablets. 
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Background


The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the 
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can 
be collected from a stream and the carbon content of the shells assessed by adding acid to the dried 
shells.


What you need to do


In this activity you are going to complete a risk assessment for the collection of river snail shells from 
a stream and the measurement of their carbon content by reaction with hydrochloric acid.


You will need to include the following aspects in the risk assessment:


• Collection of river snail shells


• Measurement of the carbon content of dried shells


Apparatus list


• 1 × bucket to collect snails
• wellies or waders
• plastic sample bags
• 1 × waterproof marker pen
• 2 × 100 cm3 beaker
• 1 × dropping pipette
• 1 × spatula
• 1 × pestle and mortar
• 1 × electronic balance
• 1 × petri dish
• 1 × 100 cm3 measuring cylinder
• 1 × drying oven


Chemical list


• 2 mol/dm3 hydrochloric acid


Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)
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Instructions


Stage 1: Collection of river snail shells


1. Identify suitable sample points along a stream, and record the locations on a sketch map.


2. Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.


3. Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.


4. Exit the stream and empty all the snail shells into a labelled plastic sample bag.


5. Move to each of the remaining sample points and repeat steps 3-4.


Stage 2: Measurement of the carbon content of dried shells


1. Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.


2. Remove the snail shells from the oven and crush using a pestle and mortar.


3. Use a measuring cylinder to pour 50 cm3 of 2 mol/dm3 hydrochloric acid into a 100 cm3 beaker.


4. Measure and record the mass of the beaker and the acid.


5. Place a clean piece of paper onto the electronic balance and carefully scrape 10.0 g of crushed
snail shell onto the paper using a spatula.


6. Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.


7. Measure and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.
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STUDENT SAFETY SHEETS	 20


Hydrochloric acid
also applies to Hydrogen chloride gasCL


EA
PS
S


• Use the lowest concentration possible.
• Use the smallest volume possible.
• Wear eye protection for all but the most dilute solutions.
• Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.
• Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.


• What are the details of the activity to be undertaken? What are the hazards?
• What is the chance of something going wrong?


Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
produced if concentrated acid is over-heated.


• How serious would it be if something did go wrong?
NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.


• How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be
worn?


Substance Hazard Comment


Hydrogen chloride
Gas


TOXIC


CORROSIVE


It is toxic if breathed in. It causes severe burns and irritates 
the lungs. For a 15 minute exposure, the concentration in the 
atmosphere should not exceed 8 mg m-3.


Concentrated 
hydrochloric acid
[If 6.5 mol/dm3 or more]


CORROSIVE


It causes burns. The vapour irritates the lungs. 


Moderately-concentrated 
hydrochloric acid
[If less than 6.5 mol/dm3 but 
2 mol/dm3 or more] IRRITANT


It may irritate the eyes and skin. 


Dilute hydrochloric acid
[If less than 2 mol/dm3] LOW HAZARD


This includes stomach acid. Dilute acid may still cause harm in the 
eyes or in a cut. 


  Typical control measures to reduce risk 


  Emergency action


  Assessing the risks  


• In the eye
• Vapour breathed in
• Swallowed


• Spilt on the skin or
clothing


• Spilt on the floor,
bench, etc


Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Remove to fresh air. Call a doctor if breathing is difficult.
Do no more than wash out the mouth with water. Do not induce vomiting. Sips of 
water may help cool the throat and help keep the airway open. See a doctor. 
Remove contaminated clothing. Then drench the skin with plenty of water. If a large 
area is affected or blistering occurs, see a doctor.
For release of gas, consider the need to evacuate the laboratory and open all 
windows.
For large spills, and especially for (moderately) concentrated acid, cover with mineral 
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate. 
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it 
well.
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Complete the risk assessment.	 [10]


Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells
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ACTIVITY 2 TASK A: ANALYSIS 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


A
n


a
ly


s
is


 o
f 


 D
a
ta


 


The candidate carries out very simple and 
limited processing of data.  


The candidate makes a very limited attempt 
to analyse and interpret data.  


The candidate gives a simple statement of 
findings. 


The candidate demonstrates a limited ability 
to structure the work in an appropriate way. 


1-3 


The candidate carries out mainly suitable and 
appropriate processing of data.  


The candidate makes an appropriate 
interpretation of the data using mainly 
appropriate methods of analysis. 


The candidate gives detailed conclusions 
largely consistent with the evidence. 


The work is well structured and logically 
argued with relatively minor errors. 


4-7 


The candidate carries out suitable and 
appropriate processing of data, transforming 
data into useful information.  
The candidate makes a detailed 
interpretation of data using suitable methods 
of data analysis. All their work can be easily 
followed.  
The candidate makes detailed conclusions 
consistent with the evidence. 
They identify and explain all the patterns 
within the data. 


The work is logically argued and is well 
structured.  


8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 2 Task A Analysis  


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


(a) (i) 2 spatulas, 86 (first value) 


(ii) 67 (allow 73.3 for partial credit) 
96 


(b) 96 s 


(c) (i) 7.0  - 7.5 g (allow6.9-7.1) 


(ii) 5.26 cm3  (ecf) 
ensure rounding correct 


Level 3 – Candidates address the majority of the points in the generic mark scheme in detail. 


Level 2 – Candidates address the majority of the points in the generic mark scheme. 


Level 1 – Candidates briefly address some of the points in the generic mark scheme. 
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ACTIVITY 2 TASK B: EVALUATION 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


E
v
a
lu


a
ti


n
g


 


The candidate gives a simple evaluation of 
the data or procedure. 


1 


The candidate gives a clear evaluation of 
their investigation/ procedure.  


The candidate makes an assessment of the 
validity and quality of evidence. 


2-3 


The candidate gives a detailed evaluation of 
their investigation/procedure. They suggest 
suitable/relevant improvements to their 
method. 


The candidate makes a detailed assessment 
of the validity and quality of data. 


4-5 


Total Available Marks:  5 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 2. Task B Evaluation 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Comment on the suitability of the method to measure the burn time for different masses of BBQ gel. – method is valid; the mean burn time 
increases for increasing spatulas of gel; the repeats for each number of spatulas are close together (repeatable); you can see a pattern. 


Suggest ways to improve the method. – vary the mass of the gel not the number of spatulas; more repeats; extend the range. 


Comment on the suitability of the method to determine which mass of BBQ gel would be best for lighting a BBQ.  – the pattern seems to show 
that the burn time increases rapidly for low masses of gel (number of spatulas of gel), but then starts to level off; 4 spatulas only burns for a few 
seconds more than 3 spatulas, suggesting 3 spatulas is best; need to test 5 / 6 / 7 spatulas (or more higher masses). 


Level 3 – Candidates address the majority of the points in the generic mark scheme in detail. 
Level 2 – Candidates address the majority of the points in the generic mark scheme. 
Level 1 – Candidates briefly address some of the points in the generic mark scheme. 




























Sticky Note

Hazard not identified with reason (irritant). Risks generally not given with actions. Only 3 correct responses. Limited. Level 1, 3 marks.




























Sticky Note

Main hazard not identified.
Risks missing actions.
Only three correct Control measures.




















Sticky Note

Controlled variables and dependent variable not identified correctly.
Method does not contain a suitable way to measure the dependent variable and will not actually work.
Level 2: 5 marks












Sticky Note

Units in main body of the table.
Inconsistent use of significant figures.
Level 3: 8 marks
















Sticky Note

Extended prose answer is one long sentence and not structured.
Level 3: 9 marks












Sticky Note

Most questions answered incorrectly.
A valid comment is made about the suitability of the method to answer the question i.e. the method clearly identifies which one is 'best'.
Level 1: 1 mark












Sticky Note

Volume of tablet calculated incorrectly and no working.
Level 2: 7 marks












Sticky Note

No creditworthy answers.
Insufficient evidence to achieve a mark at Level 1: 0 marks.




























Sticky Note

Main hazard not identified.
Risks do not contain actions. 
Only two Control measures correct.
Level 1: 2 marks
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ACTIVITY 1 TASK A: PLANNING 
Generic Mark Scheme 


Level 1 Level 2 Level 3 


P
la


n
n


in
g


 


The candidate outlines a brief method to 
solve a practical problem. The candidate 
makes a plan to collect some relevant data 
without necessarily controlling variables. 


There is a basic line of reasoning which is 
not coherent, largely irrelevant, supported 
by limited evidence and with very little 
structure. The candidate uses limited 
scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 


Some equipment is identified for the task. 
Guidance may be required. 


1-3 


The candidate independently devises a 
method to solve a practical problem which, 
with some changes or elaboration, could be 
followed by another person. Most variables 
are controlled. 


There is a line of reasoning which is 
partially coherent, largely relevant, 
supported by some evidence and with 
some structure. The candidate uses mainly 
appropriate scientific terminology and some 
accurate spelling, punctuation and 
grammar. 


The candidate identifies the equipment 
needed for the task.  


4-7 


The candidate independently devises a 
method to solve a practical problem, which 
would enable the investigation to be carried 
out successfully by another person. All 
variables are controlled. 


There is a sustained line of reasoning 
which is coherent, relevant, substantiated 
and logically structured. The candidate 
uses appropriate scientific terminology and 
accurate spelling, punctuation and 
grammar. 


The candidate identifies the equipment 
needed for the task, without the inclusion of 
unnecessary apparatus. 


8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 1. Task A Planning  


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) answers 
that fulfil the criteria.  The responses below are for guidance only. 


Independent variable – (fermentation) temperature 


Controlled variables – The same (diameter of) measuring cylinder; same concentration yeast suspension and 5% glucose solution; same 
volume of yeast suspension and 5% glucose solution, same time. 


Dependent variable – the volume of the froth produced in 5 minutes. 


What equipment will you use? – candidates may use equipment from the list or other suitable equipment; candidates may use annotated 
diagrams rather than a list. 


How will you carry out your experiment? – (example, for guidance only) 


Step 1. Set up water at 20 
oC 


Step 2. Place a measuring cylinder containing 30 cm3 of yeast suspension in the beaker and allow time for temperature to equalise 
Step 3. Allow to respire for 5 mins 
Step 4. Record the new 'height' of the suspension ‘froth’ (yeast and bubbles) 
Step 5. Repeat steps 1 to 4 for temperatures of 30 


oC, 40 


oC, 50 oC and 60 


oC. 


Level 3 – Candidate produces independent, viable method (similar to above); important control variables (above) addressed; coherent, relevant 
and logical plan; appropriate scientific terminology and accurate spelling, punctuation and grammar with few mistakes; all relevant equipment 
identified (via list or annotated diagram), without unnecessary apparatus. 
Level 2 - Candidate produces independent method, that with some changes, could be followed by another person; most of the important control 
variables addressed; partially coherent, relevant and logical plan; mainly appropriate scientific terminology and some accurate spelling, 
punctuation and grammar; all equipment needed for the task identified, may have some unnecessary apparatus. 
Level 1 - Candidate produces brief method that will allow some relevant data to be collected; may not address the control variables; basic line 
of reasoning, not coherent, largely irrelevant with very little structure; limited scientific terminology and inaccurate spelling, punctuation and 
grammar; some equipment needed for the task identified, may need guidance. 
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Sticky Note

Independent variable is identified.
There is an equipment list.
There is a method and at least 2 scientific terms have been used. There is some accurate spelling punctuation and grammar.  As the method would not really answer the problem without changes, this means Level 2, 5 marks.




















Sticky Note

No variables identified correctly, but there is an equipment list. There is a method that measures the dependent variable and the scientific terms are appropriate as is the spelling, punctuation and the grammar.  Level 2, 5 marks.












Gerard Griffiths

Sticky Note

Correct units of cm3 and appropriate titles - 1 mark for Table.



Gerard Griffiths

Sticky Note

All titres to 2 decimal places and all subtractions of initial from final volumes correct - 2 marks for Data.



Gerard Griffiths

Sticky Note

Concordant titres selected and means accurately calculated - 2 marks for Mean.
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Background


Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such 
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the 
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.


The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have 
5 different temperature settings on their fermentation machine: 20 °C, 30 °C, 40 °C, 50 °C and 60 °C. 


In this assessment you need to compare the 5 different fermentation temperatures and suggest 
which one would be the best temperature for Brewerz Ltd to use with the new yeast.  


Assessment summary


You will need to:


1. Task A: Planning


Plan a method that will allow you to measure the fermentation rate of yeast and glucose
by measuring the volume of carbon dioxide froth produced in 5 minutes at the 5 different
temperatures.


© WJEC CBAC Ltd.
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Task A: Planning


Plan a suitable method that will allow you to compare the fermentation rate of yeast and glucose at 
5 different temperatures: 20 °C, 30 °C, 40 °C, 50 °C and 60 °C by measuring the volume of carbon 
dioxide froth. 


What equipment/materials will be available to you?


• water
• 1 × stopwatch (± 0.01 s)
• 1 × thermometer (± 1 °C)
• 1 × 600 cm3 beaker
• 1 × 100 cm3 measuring cylinder
• 1 × 50 cm3 measuring cylinder
• 1 × 100 cm3 beaker
• access to yeast suspension in a water bath at 30 °C – (30 cm3 required for each test).
• access to a kettle


© WJEC CBAC Ltd.
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Task A: Planning	 [10]


State the independent variable in your experiment.


State the controlled variables in your experiment.


State the dependent variable in your experiment.


State the equipment you will use. 
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State how you will carry out your experiment.


You must include a way to measure the volume of carbon dioxide froth produced in a 5 minute period.


You should measure the fermentation rate at 5 different temperatures: 20 °C, 30 °C, 40 °C, 50 °C and 
60 °C.


In the space below write a step-by step plan. You should start each step on a new line and call them 
step 1, step 2 etc.
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Task B: Evaluation 


. Examiner 
only 


[5]


Evaluate the method used by the student to collect the data for the BBQ lighter gel.


Comment on the suitability of the method to measure the burn time for different masses of ssa·
lighter gel. 
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Suggest one way to improve the method .


..... 1 ............ v.v.o.LA..Ld_ ........ .i:m.pro.v.,&.,. ......... .-±.h.i..$... ........ tY.\Q.;;t::1:.1..0..d-......... b..::j ... ............. · ............... . 


... � . .i.o__g ....... jj\SL, ...... ::tex.n.p.1:?.£:Q...P.0.:-:-:r..R. ....... ±l� ........ .,..�xY.\�-· .. ···�9.-,,m ...... .


·.n" .. � ......... � ......... ,.sr-.e...p. ......... i.$. .. .' ....... r.�.�.9:-d:� ... : .............................................................. . 


• •, o •• • ••O o o o o o, o o ,  • • o • • • •• o♦ • •• o o • •••••••I••,••• o •• • o • • • • • • • • •• 0 • • •O o > o Io o•• ••I••• 00 oo "'' oo, o, o o • •o o ••,.••••Io o Oo o o ,o o o •• • o o I••• o o o • • o • o o, 0 • o• o • o o "••IO••• Io•" o o o o •• o •• • 0 ••I•••••••"'•• I•••• I••• Ho• o o o,o • • o o • •� • • t 


····································· ... ····· ......................................................... ; ..................... , ............................ , .... , .............................................. ; ....... . 


Use the results to conclude which mass of BBQ lighter gel would be best for lighting a BBQ. Explain 
your answer . 
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ACTIVITY 1 TASK B: COLLECTING AND RECORDING 


Generic Mark Scheme 


Level 1 Level 2 Level 3 


C
o


ll
e


c
ti


n
g


 a
n


d
 R


e
c
o


rd
in


g
 D


a
ta


 


The candidate uses procedures to collect 
data of low quality or of limited value or 
relevance. The quantity of data may be 
limited 


1 


The candidate uses procedures to collect 
mainly appropriate data of reasonable 
quality.  The quantity of data is adequate for 
purposes of investigation.  


2-3 


The candidate uses procedures to collect 
data of high quality. The data is suitable and 
relevant to their investigation. The candidate 
collects a wide range of data for the 
investigation.  


4-5 


The candidate partially records data or 
observations into a given template. 


1 


The candidate independently devises 
methods to record data. Their records of data 
are clear and largely error free. 


2-3 


The candidate independently devises their 
own format for recording results and 
accurately records data or observations to 
an appropriate degree of precision. Their 
data is recorded to a high standard and is 
easy to follow. All units correctly recorded. 


4-5 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 1. Task B Collecting and recording 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Collecting –  
Level 3 – 5 different temperatures used; volume of froth recorded (including subtracting the initial volume of the yeast/glucose mixture) 
Level 2 –5 different temperatures used; volume of froth recorded, may not subtract the initial volume of the yeast/glucose. 
Level 1 – May not test 5 different temperatures 


Recording –  
Level 3 – Candidate devises own table; temperatures and volume of froth in 5 minutes clearly recorded for each test, for each temperature; all units 
recorded clearly and correctly. 
Level 2 – Candidate devises own table; initial volume of yeast/glucose mixture not taken into account; not all units recorded correctly. 


Level 1 – Candidate uses a template; not all measurements recorded. 
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Sticky Note

The headings for the table are not clear and one of the units has been included in the body of the table. Data is good quality and suitable; and table is devised independently and recorded well. Level 3, 8 marks.












Sticky Note

'Amount' used as a table heading.
Units included in body of the table.
Inconsistent use of significant figures when recording the numbers.
Collecting: Level 3, 5 marks
Recording: Level 2, 2 marks












Gerard Griffiths

Sticky Note

Student has correctly worked out the moles of both NaOH & HCl, and used this to correctly state the concentration of the NaOH used - 2 marks.
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Background


Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such 
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the 
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.


The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have 
5 different temperature settings on their fermentation machine: 20 °C, 30 °C, 40 °C, 50 °C and 60 °C. 


In this assessment you need to compare the 5 different fermentation temperatures and suggest 
which one would be the best temperature for Brewerz Ltd to use with the new yeast.  


Assessment summary


You will need to:


2. Task B: Collect and record data


Use your method to collect and record data to measure the volume of carbon dioxide froth
produced in 5 minutes at the 5 different temperatures.


© WJEC CBAC Ltd.
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Task B: Carry out your method to collect data	 [10]


Use your method to collect and record data to compare the volume of carbon dioxide froth produced 
in 5 minutes at 5 different temperatures.  


You may record the raw results in the space below.


Present your results in a table. Include all of your results.
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ACTIVITY 1 TASK C: ANALYSIS 


Generic mark scheme 


Level 1 Level 2 Level 3 


A
n


a
ly


s
is


 o
f 


 D
a
ta


 


The candidate carries out very simple and 
limited processing of data.  


The candidate makes a very limited attempt 
to analyse and interpret data.  


The candidate gives a simple statement of 
findings. 


The candidate demonstrates a limited ability 
to structure the work in an appropriate way. 


1-3 


The candidate carries out mainly suitable and 
appropriate processing of data.  


The candidate makes an appropriate 
interpretation of the data using mainly 
appropriate methods of analysis. 


The candidate gives detailed conclusions 
largely consistent with the evidence. 


The work is well structured and logically 
argued with relatively minor errors. 


4-7 


The candidate carries out suitable and 
appropriate processing of data, transforming 
data into useful information.  


The candidate makes a detailed 
interpretation of data using suitable methods 
of data analysis. All their work can be easily 
followed.  


The candidate makes detailed conclusions 
consistent with the evidence. 
They identify and explain all the patterns 
within the data. 


The work is logically argued and is well 
structured.  


8-10 


Total Available Marks:  10 


Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Activity 1. Task C Analysis 


Marking Guidance – Expected responses – please refer to generic marking scheme; candidates may give other acceptable (correct) 
answers that fulfil the criteria.  The responses below are for guidance only. 


Graph: 


 Correct scale


 Plotting (less than 1 square tolerance)


 Suitable line (point to point or smooth curve)


From the data, suggest which temperature would be the best for Brewerz to use? – one of the temperatures is stated, or an attempt at 
interpolation. 


Explain your answer. – explanation could include: largest volume of froth produced in 5 minutes; largest volume of carbon dioxide produced in 
5 minutes.  Higher level answers will include some form of qualification relating reasons to the intended use including economic reasons. 


Level 3 – mean volume of froth produced in 5 minutes calculated; ‘best’ temperature is suggested; ‘best’ temperature is consistent with 
candidate’s data; reasons given for choice of ‘best’; qualifications given relating reasons to intended use; other considerations such as taste; 
cost may be included; logical arguments and well structured. 


Level 2 – mean volume of froth produced in 5 minutes calculated; ‘best’ temperature is suggested; ‘best’ temperature is consistent with 
candidate’s data; reasons given for choice of ‘best’; may not include any qualifications of ‘best’ or qualifications invalid; logical arguments and 
well structured, with relatively minor errors. 


Level 1 – limited analysis of data, may include individual volumes of froth produced in 5 minutes (not mean); ‘best’ temperature suggested 
without any reasons OR invalid/trivial reasons given; no qualifications OR invalid/trivial qualifications given; limited structure to answers. 





		Q17 MS.pdf

		Mark

		(

		Comments ( Page 1)

		(

		Mark

		Comments ( Page 2)

		  M1

		M1

		B1

		B1

		B1

		(

		Mark

		Comments ( Page 3)

		Mark

		(

		Comments ( Page 4)
















Sticky Note

Poor plotting accuracy on graph. There is no link between why the best temperature has been chosen and the intended use (in brewing).  Level 2, 7 marks.
















Sticky Note

Non linear x-axis scale.
Unsuitable best-fit line (point-to-point or suitable best-fit accepted).
Extended prose answers not logical (one long sentence).
Level 2: 7 marks












Gerard Griffiths

Sticky Note

Moles of acid in 25cm3 - 1 mark.
Mass of acid in 25cm3 - 1 mark.
Molar mass calculated using moles and mass - 1 mark.
Correct acid structure from molar mass value drawn - 1 mark.
Total - 4 marks.
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Background


Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such 
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the 
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.


The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have 
5 different temperature settings on their fermentation machine: 20 °C, 30 °C, 40 °C, 50 °C and 60 °C. 


In this assessment you need to compare the 5 different fermentation temperatures and suggest 
which one would be the best temperature for Brewerz Ltd to use with the new yeast.  


Assessment summary


You will need to:


3. Task C: Analysis


Use your data to compare the fermentation rate of this yeast at the 5 different temperatures and
suggest which temperature would be best for Brewerz Ltd to use.
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Task C: Analysis	 [10]


Use your results to plot a graph on the grid below.


© WJEC CBAC Ltd.


Vo
lu


m
e 


of
 c


ar
bo


n 
di


ox
id


e 
fro


th
 (c


m
3 )


Temperature (°C)







9


(3445U40-1A)


Examiner
only


© WJEC CBAC Ltd.


From the data, suggest which temperature would be the best for Brewerz Ltd to use.


Give reasons for your answer.


Turn over.
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Task A: Analysis 	 [10]


	 (a)	 Analyse the data given in the burn time against spatulas of BBQ lighter gel experiment 
shown in Table 1.


(i)	 Circle the anomalous value in the table below.


(ii)	 Complete the table below. Ignore the anomalous value in your calculations.
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Number of spatulas
of BBQ gel


Burn time(s)


Test 1 Test 2 Test 3 Mean


1 21 25 23 23


2 86 68 66
. . . . . . . . . . . . . . . . . . .


3 93 96 99
. . . . . . . . . . . . . . . . . . .


4 96 100 101 99


	 (b)	 Use Graph 1 from the Resource Folder to determine the maximum burn time of BBQ 
lighter gel.


Maximum burn time of BBQ lighter gel = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   seconds


	 (c)	 Graph 2 in the Resource Folder shows the burn time against mass of BBQ lighter tablets. 
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light 
all the BBQ briquettes.


		 (i)	 Use the graph to determine the minimum mass of tablet required to produce this 
burn time.


Minimum mass of tablet = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g


		 (ii)	 Use your answer to (i) and the equation:


volume of tablet = 
mass of tablet


density of tablet


to calculate the volume of this tablet. The density of the tablet is 1.33 g/cm3.


Volume of tablet = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3


Examiner
only
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Skill Area AO1 AO2 AO3 Maths Prac 


Activity 1: Planning 11 6 17 


Activity 1: Collecting and recording data 13 2 13 


Activity 1: Analysis 9 1 4 10 


Activity 1: Evaluation 5 5 


Activity 2: Analysis 9 1 4 10 


Activity 2: Evaluation 5 5 


Total 24 24 12 10 60 
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