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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
Planning 43 11.2 1.7 17 65.7 100

Collecting 43 11.3 1.4 13 87.1 100
Analysis 43 4.8 2.1 10 48.4 100

Evaluation 41 2 1.3 5 39.5 95.3
Analysis 42 6.2 2.1 10 61.7 97.7

Evaluation 41 2.1 1.4 5 42.4 95.3
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Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note

Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Task A: Planning [flJ! 
0111 


Write your plan in the space below, making sure that you identify all the possible variables. 


Include a list of equipment with your method, 
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Carry out a risk assessment for this method. 
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Carry out a risk assessment for this method. 
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ACTIVITY 1 TASK A: PLANNING - Generic Mark Scheme 


Level 1 Level 2 Level 3 
Pl


an
ni


ng
 


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. 


1-4


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.  


5-8


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. 


9-11


The candidate identifies some hazards and risks 
associated with the activity. 


Not all significant hazards or risks are identified. 


1-2


The candidate identifies most of the significant 
hazards and risks associated with the activity. 
They identify some suitable control measures. 


3-4


The candidate accurately describes the 
significant hazards and risks associated with 
the activity. 
Where necessary, they identify suitable and 
sensible control measures for the hazards/risks 
listed. 


5-6


Total Available Marks:  17 
Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 


Indicative Content 


1. Identifies the independent variable 5. Identifies 1 controlled variables 9. No unnecessary equipment
2. Identifies the dependent variable 6. Produces a method that would work. 10. Identifies 2 or more controlled variables
3. Produces a method 7. Uses accurate spelling of scientific words (2


mistakes or less)
11. Uses appropriate scientific language (at least 2
scientific terms)


4. Produces an equipment list 8. Uses capital letters and full stops consistently (1
mistake allowed)
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Activity 1. Task A Planning  
Further Marking Guidance – Expected responses – please refer to generic marking scheme and indicative content; candidates may give 
other acceptable (correct) answers that fulfil the criteria.  The responses below are for guidance only. 


Independent Variable – The type of catalyst. 


Controlled Variables – The same apparatus; same volume of hydrogen peroxide; same mass of catalyst; same volume of washing-up liquid; 
same temperature; keep eye in line with measurement of volume of froth. 


Dependent Variables – The time to produce 100 cm3 of froth bubbles. 


Equipment – Candidates may use equipment from the list or other suitable equipment; candidates may use annotated diagrams rather than a 
list. 


Method (exemplification) 
Step 1: Measure out 50 cm3 of hydrogen peroxide. 
Step 2: Pour 2 drops of washing-up liquid into a 250 cm3 measuring cylinder using a plastic pipette. 
Step 3: measure the first catalyst and add to the washing-up liquid. 
Step 4: Pour the hydrogen peroxide into the measuring cylinder and start a stopwatch. 
Step 5: Measure and record the time taken to produce 100 cm3 of froth bubbles. 
Step 6: Wash the measuring cylinder thoroughly with water and repeat Steps 1 to 5 twice more. 
Step 7: Repeat Steps 1 to 6 for the other two catalysts. 


Level 3 – Candidate produces independent, viable method (similar to above); important controlled 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 
controlled 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 controlled 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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Risk Assessment 
Hazard (any 3) Risk (any 3 Risks and corresponding CM) Control Measure 


oxygen gas supports combustion may cause fire resulting in burns to skin 
whilst carrying out the experiment           AND Well ventilated work space 


Yeast suspension is an irritant May cause irritation to {skin/eyes} whilst 
{pouring/handing the solution}                 AND 


Wear safety goggles / wash off skin 
immediately using water 


Manganese(IV) oxide is harmful Harmful if inhaled or swallowed whilst {carrying 
out experiment / handling}        AND Keep face away from powder/  Keep in 


covered petri dish/rinse mouth out with water 
if swallowed 


Dilute hydrogen peroxide solution is an 
irritant 


May cause irritation to the {skin/eyes} whilst 
{pouring/handling}         AND Wear safety goggles / wash off skin


immediately using water  


Nature of the hazard should be stated.  Action should be linked to risk. 


Level 3 – Candidates address all the above points 


Level 2 – Candidates address some hazards and risks and identify corresponding control measures 


Level 1 – Candidates address some hazards/risks and may identify corresponding control measures 
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Task A: Planning [flJ! 
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Write your plan in the space below, making sure that you identify all the possible variables. 


Include a list of equipment with your method, 
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Sticky Note

Independent variable identified.
Two controlled variables identified.
Dependent variable identified.
No equipment list and some unnecessary equipment stated.
Method produced.
Method will work.
Accurate spelling of scientific words.
Capital letters and full stops used consistently.
Appropriate scientific terms used.
Higher Band 9/11








Carry out a risk assessment for this method. 
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Sticky Note

Incorrect hazards and dangers.
Risks do not have actions.
Inappropriate control measures.
Missing a third hazard.
0/6
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Sticky Note

Independent variable identified.
Two controlled variables identified.
Dependent variable identified.
Equipment list and no unnecessary equipment stated.
Method produced.
Method will work.
Accurate spelling of scientific words.
Capital letters and full stops not used consistently.
Appropriate scientific terms used.
Higher Band 10/11









Carry out a risk assessment for this method. 
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Sticky Note

Hazards do not have dangers.
Risks do not have actions.
Inappropriate control measures.
Missing a third hazard.
0/6














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


Subsonyx Ltd is a company involved with developing the propulsion system for a small underwater 
drone. This drone will be propelled by a gas such as hydrogen or oxygen.


Hydrogen peroxide decomposes to form water and oxygen. When hydrogen peroxide decomposes 
this gas forms a foam when mixed with washing-up liquid. Decomposition of hydrogen peroxide can 
be measured by timing how long it takes for a volume of froth to be produced. The time taken to form 
this volume of froth is altered by the use of catalysts.


© WJEC CBAC Ltd.


In this assessment you need to perform an experiment to measure the decomposition time of 
hydrogen peroxide using three different catalysts. You should suggest which catalyst would be the 
best choice to propel the small underwater drone.


Assessment summary


1. Task A: Planning


Plan a method that will allow you to measure the time taken for 100 cm3 of froth to be produced 


as hydrogen peroxide decomposes, when three different catalysts are used.


Include a risk assessment in your plan.


 


height of foam


measuring cylinder


washing-up liquid, 
catalyst and 
hydrogen peroxide 
solution
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Task A: Planning


Plan a suitable method that will allow you to measure the time taken for 100 cm3 of froth to be 
produced as hydrogen peroxide decomposes, when three different catalysts are used.


The catalysts available to you are manganese(IV) dioxide powder, shredded potato and yeast 
suspension.


Two drops of washing up liquid can be added to the measuring cylinder to stabilise the froth, making 
it easier to measure.


You should test each of the three catalysts three times.


What equipment/materials will be available to you?


• Safety goggles
• dilute hydrogen peroxide solution (20 volume concentration), 50 cm3 required for each test
• manganese(IV) dioxide powder, 0.5 g required for each test
• shredded potato, 5 g required for each test
• yeast suspension (12 g / dm3), 5 cm3 required for each test
• 1 × 250 cm3 measuring cylinder
• 1 × stopwatch
• 1 × 100 cm3 measuring cylinder
• 3 × spatulas
• washing-up liquid, 2 drops required for each test
• 1 × dropping pipette
• 1 × stirring rod
• CLEAPSS student safety sheet 48 – Manganese and its compounds (page 4)
• CLEAPSS student safety sheet 57 – hydrogen peroxide (page 5)


Turn over.
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STUDENT SAFETY SHEETS 48
Manganese & its compounds


including Manganese(IV) oxide (dioxide) & Potassium manganate(VII) (permanganate)


• Wear eye protection.
• Avoid inhaling dusts.
• Avoid skin contact, especially with manganate(VII).
• Avoid contact between manganate(VII) or manganese(IV) oxide and concentrated acids or reducing agents.


Substance Hazard Comment


Manganese (metal)
Solid


HARMFUL


It is harmful by inhalation, hence exposure to dust or fumes 
would present a risk but not bulk metal.


Manganese(II) salts
Solid and concentrated 
solutions
(If about 1 mol / dm3 or more)


HARMFUL


These include manganese(II) chloride and sulfate(VI).
Manganese(II) carbonate is considered LOW HAZARD. 


Manganese(II) salts
Dilute solutions 
(If less than about 1 mol / dm3)


LOW HAZARD
These include manganese(II) chloride and sulfate(VI).


Manganese(IV) oxide 
(Manganese dioxide)
Solid


HARMFUL


It is harmful by inhalation or if swallowed. It is often used as a 
fine powder. Many hazardous reactions occur with reducing 
agents or concentrated acids. It is used in dry cells (batteries).


Potassium 
manganate(VII) 
(permanganate)
Solid


HARMFUL / OXIDISING


It is harmful if swallowed and stains the hands and clothing. 
Many hazardous reactions occur with reducing agents or 
concentrated acids. On heating, it liberates oxygen gas and 
releases a fine dust of potassium manganate(VI).


All manganates(VII)
(permanganates)
Solutions


LOW HAZARD
They stain hands and clothing.


  Typical control measures to reduce risk 


  Emergency action


  Assessing the risks  


• In the eye
• Swallowed


• Spilt on the skin or clothing


• Spilt on the floor, bench, etc


Flood the eye with gently-running tap water for at least 10 minutes. See a doctor.
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 and rinse it. Wash off the skin with plenty of water. 
[Manganate(VII) will give permanent stains to clothing and the skin.] If skin contamination 
is more than small, see a doctor.
Wear eye protection and gloves. Scoop up the solid. Rinse the area with water and 
wipe up, rinsing repeatedly. [Manganate(VII) will give permanent stains.] Rinse the 
mop or cloth thoroughly. 


CL
EA
PS
S


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


Eg, Dust is accidentally inhaled.
• How serious would it be if something did go wrong?


Eg, Are there hazardous reactions, eg, violent oxidations or decompositions?
• 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? Are
gloves needed?
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STUDENT SAFETY SHEETS 57
Hydrogen peroxide


• Use the lowest concentration and smallest volume possible.
• Wear eye protection for all but the most-dilute solutions.
• Store concentrated solutions away from heat and light, in bottles with special vented caps. Beware of a rapid


release of pressure when opening a bottle.
• Avoid accidental contamination of solutions which may speed up the formation of oxygen and pressure build-up.


Substance Hazard Comment


Concentrated hydrogen 
peroxide solution 
[If less than 13.6 mol / dm3, 
ie, ‘170 volume strength’ 
(50%) but 2.3 mol / dm3 or 
more, ie, over ‘28 volume 
strength’ (8%)]


HARMFUL


It is harmful if swallowed. There is a risk of serious damage to 
the eyes. The most-concentrated solution found in schools is 
normally in this category.
It decomposes slowly to produce oxygen gas; pressure may build 
up and care needs to be taken when opening a bottle. It should 
be stored in the dark. Decomposition is speeded up by catalysts 
such as some metal oxides and some enzymes. The oxygen 
formed will assist fires.


Dilute hydrogen 
peroxide solution 
[If less than 2.3 mol / dm3 
but 1.5 mol / dm3 or more, 
ie, less than ‘28 volume 
strength’ (8%) but ‘18 volume 
strength’ (5%) or more]


IRRITANT


It irritates the eyes and skin.
The typical concentration used in school science practical work.
It decomposes slowly to produce oxygen gas; pressure may build 
up and care needs to be taken when opening a bottle. It should 
be stored in the dark. Decomposition is speeded up by catalysts 
such as some metal oxides and some enzymes.


Very dilute hydrogen 
peroxide solution 
[If less than 1.5 mol / dm3, 
ie, less than ‘18 volume 
strength’ (5%)]


LOW HAZARD


It is used for bleaching hair.
It decomposes slowly to produce oxygen gas; pressure may build 
up and care needs to be taken when opening a bottle. It should be 
stored in the dark. Decomposition is speeded up by catalysts such 
as some metal oxides and some enzymes. Old stock may have 
insufficient peroxide molecules for the intended activity.


  Typical control measures to reduce risk 


  Emergency action


  Assessing the risks  


• In the eye
• 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.
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. 
Flood the area with plenty of water. Remove contaminated clothing and soak it. If a large 
area is affected or blistering occurs, see a doctor. 
For large spills, and especially for (moderately) concentrated solutions, cover with 
mineral absorbent (eg, cat litter) and scoop into a bucket. Dilute with at least ten 
times its own volume of water. Rinse the floor etc with plenty of water. 
Wipe up small amounts with a damp cloth and rinse it well.


CL
EA
PS
S


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


Eg, Could an impurity / catalyst cause rapid decomposition and frothing?
• How serious would it be if something did go wrong?


Eg, If the solution splashes onto the skin, is it sufficiently concentrated to cause burns?
• 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?
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Task A: Planning [17]


Write your plan in the space below, making sure that you identify all the possible variables.


Include a list of equipment with your method. 


© WJEC CBAC Ltd.
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only
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Carry out a risk assessment for this method.
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Task B: Collect and record data 


IEx<i r n 1 
0111, 


[13] i 


Use your method to collect and record data to measure the mean time taken for 100 cm3 of froth ro I 
be produced as hydrogen peroxide decomposes when three different catalysts are used. 


You may record the raw results in the space below. 


·{). I O () 


Present your results in a table. Include all of your results. 
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Task B: Collect and record data 
70 [13] 


Use your method to collect and record data to measure the mean time taken for .:!00cm3 of froth to
be produced as hydrogen peroxide decomposes when three different catalysts are used. 


I 
I 


I 
Present your results in a table. Include all of your results. 
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Activity 1 Task B: Collecting and recording - Generic Mark Scheme for Activity 1 


Level 1 Level 2 Level 3 
C


ol
le


ct
in


g 
an


d 
R


ec
or


di
ng


 D
at


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


1-2 


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


3-4 


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.  


5-6 


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


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


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. 


1-2 3-5 6-7


Total Available Marks:  13 


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


Indicative content 


Measuring 
1. 1 Catalyst tested 3. 2 Catalysts tested 5. All 3 catalysts tested
2. Measurements repeated once 4. Measurements repeated three times. 6. Repeats similar in magnitude
Recording 


1. Catalyst name(s) recorded 3. Candidate devises own table 6. Common precision used (seconds / minutes:
seconds)


2. Time recorded (may not be clear) 4. Suitable column header names (i.e. catalyst /
time (to produce 100 cm3 of froth)


7. Units (seconds or s / minutes: seconds; NB: not
secs) in headings not body of table


5. Times recorded clearly in suitable columns, next
to correct catalyst.
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Activity 1. Task B Collecting and Recording  
Further Marking Guidance – Expected responses – please refer to generic marking scheme and indicative content; candidates may give 
other acceptable (correct) answers that fulfil the criteria.  The responses below are for guidance only. 


Collecting –  
Level 3 – 3 different catalysts tested; 3 repeats per catalyst; repeats similar in magnitude; times measured to the appropriate precision of the 
stopwatch; volume of hydrogen peroxide measured; volume of washing-up liquid measured; mass of catalyst measured (all to suitable precision). 


Level 2 – Repeats may be very different; may not measure volume of hydrogen peroxide / washing-up liquid / mass of catalyst; may round 
measurements. 


Level 1 – May not test 3 different catalysts; may not repeat measurements. 


Recording –  
Level 3 – Candidate devises own table; times clearly recorded for each repeat, for each catalyst; volume of hydrogen peroxide / washing-up liquid / 
mass of catalyst; appropriate precision used for all measurements; all units recorded clearly and correctly. 


Level 2 – Candidate devises own table; may not record volume of hydrogen peroxide / washing-up liquid / mass of catalyst; measurements may not 
be to appropriate precision; not all units recorded correctly. 


Level 1 – Candidate uses a template; not all measurements recorded. 
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Task B: Collect and record data 


IEx<i r n 1 
0111, 


[13] i 


Use your method to collect and record data to measure the mean time taken for 100 cm3 of froth ro I 
be produced as hydrogen peroxide decomposes when three different catalysts are used. 


You may record the raw results in the space below. 


·{). I O () 


Present your results in a table. Include all of your results. 
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Sticky Note

Measuring:
All three catalysts tested.
Measurements repeated three times.
Repeats consistent.
Higher Band 6/6




Sticky Note

Recording:
Catalyst names recorded.
Times recorded.
Table designed.
Suitable column headers.
Clear tabulation.
Inconsistent precision.
Some units in the bulk of the table
Higher Band 5/7
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Task B: Collect and record data 
70 [13] 


Use your method to collect and record data to measure the mean time taken for .:!00cm3 of froth to
be produced as hydrogen peroxide decomposes when three different catalysts are used. 


I 
I 


I 
Present your results in a table. Include all of your results. 
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Turn over. i 


IExa·r n 
011; I 



Sticky Note

Measuring:
All three catalysts tested.
Measurements repeated three times.
Repeats consistent.
Higher Band 6/6





Sticky Note

Recording:
Catalyst names recorded.
Times recorded.
Table designed.
Suitable column headers.
Unclear tabulation.
Inconsistent precision.
Some units in the bulk of the table
Higher Band 4/7














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


Subsonyx Ltd is a company involved with developing the propulsion system for a small underwater 
drone. This drone will be propelled by a gas such as hydrogen or oxygen.


Hydrogen peroxide decomposes to form water and oxygen. When hydrogen peroxide decomposes 
this gas forms a foam when mixed with washing-up liquid. Decomposition of hydrogen peroxide can 
be measured by timing how long it takes for a volume of froth to be produced. The time taken to form 
this volume of froth is altered by the use of catalysts.


© WJEC CBAC Ltd.


In this assessment you need to perform an experiment to measure the decomposition time of 
hydrogen peroxide using three different catalysts. You should suggest which catalyst would be the 
best choice to propel the small underwater drone.


Assessment summary


2. Task B: Collect and record data
Use your method to collect and record data to measure the time taken for 100 cm3 of froth to
be produced as hydrogen peroxide decomposes, when three different catalysts are used.


height of foam


measuring cylinder


washing-up liquid, 
catalyst and 
hydrogen peroxide 
solution
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Examiner
only


Turn over.


Task B: Collect and record data [13]


Use your method to collect and record data to measure the mean time taken for 100 cm3 of froth to 
be produced as hydrogen peroxide decomposes when three different catalysts are used.


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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Task C: Analysis 


It is important to know the mean rate at which hydrogen peroxide decomposes. 


Use the equation: 


volume of froth (cm3) 
mean rate of decomposition = 3 mean time to produce 100 cm froth (s) 


to calculate the mean rate of decomposition for each catalyst. 


Space for working 


0 (''"


';'{ 


() 


Complete the table below - include the unit of the mean rate of decomposition. 


Mean time to produce 
Mean rate of decomposition 


Catalyst 
100 cm3 of froth (s) 


( -···············.)
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Use your data to plot a bar chart showing the mean rate of decomposition for each catalyst. 


© WJEC CBAC Ltd. (3440UC0*1A) 
Turn over. 


Ex�n n r 


Cl'l,{ 







12 


Explain which catalyst would be best for the underwater drone. 


Subsonyx would like the drone to operate for 60 minutes. 


Use the data for your choice of catalyst to calculate the total volume of gas that would need to be 
produced. 


Volume of gas produced in 60 minutes = __________ ................... cm3 


© WJEC CBAC Ltd. (3440UC0�1A} 
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Task C: Analysis 


It is important to know the mean rate at which hydrogen peroxide decomposes. 


Use the equation: 


volume of froth (cm3)
mean rate of decomposition = mean time to produce-WO-em3 froth (s)


70 
to calculate the mean rate of decomposition for each catalyst. 


Space for working 


Complete the table below - include the unit of the mean rate of decomposition. 


Mean time to produce 
Catalyst ::t)J.OO'cm3 ;2f froth (s) 


;L;..f. u 


.. e..o '['(KT;(} e 1f:,. £9-


fv'-Ar'WtSt()/, ........... J�


v1e11.sT{svsr) 
............ 7 .. 9-............................. 
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Mean rate of decomposition 


� ( ........... ) 


.. (2. 24-tu,{s


LtdbfJCfol!/s ,.............. ,, ............. 
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!Exa1 n r


Use your data to plot a bar chart showing the mean rate of decomposition for each catalyst. 
' on f


�-�---=� 


(8Tft�€ 
. - -".


Turn over . 
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Subsonyx would like the drone to operate for 60 minutes. 


Use the data for your choice of catalyst to calculate the total volume of gas that would need to be 
produced. 


Cf� C CA¾ X: t'o p :::: 2-7(; u/01//11,r 
2-. 70 {,M-1/ A ><Go == I 6 � b6 {1/½,r,(J-


. . _ {bC-c;o 3 Volume of gas produced in 60 minutes - ............................................................................................... cm 
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Activity 1 Task C: Analysis - Generic Mark Scheme 


Level 1 Level 2 Level 3 
A


na
ly


si
s 


of
  D


at
a 


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. 


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. 


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.  


1-3 4-7 8-10


Total Available Marks:  10 


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


Indicative Content 


1. At least TWO mean TIMES calculated 4. All 3 mean RATES calculated correctly 8. Reason given for ‘best choice’ (based on
reaction time / rate OR other suitable answer e.g.
ease of use etc


2. Mean RATE v catalyst bar chart plotted (NB: no
marks for line graph as question told candidates to
plot bar chart; number of bars consistent with data;
no marks for a mean time v catalyst chart).


5. Suitable linear scale filling most of graph paper 9. Mean RATES calculated with suitable precision
(2 dp max)


3. UNITS given for rate (cm3/s) 6. All bars plotted correctly (± < 1 small square
tolerance)


10. Total volume of froth produced in 60 minutes
calculated correctly.


7. Best choice catalyst stated (No qualification
needed)
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Activity 1. Task C Analysis 
Further Marking Guidance – Expected responses – please refer to generic marking scheme and indicative content; candidates may give 
other acceptable (correct) answers that fulfil the criteria.  The responses below are for guidance only. 


Mean times calculated for each catalyst. 


Mean rate of decomposition calculated for each catalyst.  Units stated. 


Chart plotted of mean rate (y-axis) against type of catalyst (x-axis). 


Candidates state which catalyst would be best, 


Reasons given using candidates data, such as manganese(IV) dioxide will be best because it produces 100 cm3 of froth in the least time / 
has the fastest rate.  Other reasons could relate to availability, or e.g. not wanting to use liquids or chop potatoes. 


Calculate the volume of gas produced in 60 minutes consistent with candidates own data. 


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


Level 2 – Candidates address all 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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Task C: Analysis 


It is important to know the mean rate at which hydrogen peroxide decomposes. 


Use the equation: 


volume of froth (cm3) 
mean rate of decomposition = 3 mean time to produce 100 cm froth (s) 


to calculate the mean rate of decomposition for each catalyst. 


Space for working 


0 (''"


';'{ 


() 


Complete the table below - include the unit of the mean rate of decomposition. 


Mean time to produce 
Mean rate of decomposition 


Catalyst 
100 cm3 of froth (s) 


( -···············.)


JX}wv '"''l'?>� -Z((, c,, <..., � <{ (, ................. 


... PGtl:«±o Jl 7 ,] C, S.:-<rl .......... ........ .. .......... , ................ 


...... �e <.\y} "1_17 o."�ols' ...... .............. ..... """ 
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Use your data to plot a bar chart showing the mean rate of decomposition for each catalyst. 


© WJEC CBAC Ltd. (3440UC0*1A) 
Turn over. 
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Explain which catalyst would be best for the underwater drone. 


Subsonyx would like the drone to operate for 60 minutes. 


Use the data for your choice of catalyst to calculate the total volume of gas that would need to be 
produced. 


Volume of gas produced in 60 minutes = __________ ................... cm3 


© WJEC CBAC Ltd. (3440UC0�1A} 


Exwr, n. 


0:11 I 



Sticky Note

Two means calculated correctly with suitable precision.
Units not given for rates.
Unsuitable precision of means.
Chart not plotted.
Unsuitable scale.
Explanation not given for best catalyst.
Volume of gas produced not calculated.
Bottom Band 1/10
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Task C: Analysis 


It is important to know the mean rate at which hydrogen peroxide decomposes. 


Use the equation: 


volume of froth (cm3)
mean rate of decomposition = mean time to produce-WO-em3 froth (s)


70 
to calculate the mean rate of decomposition for each catalyst. 


Space for working 


Complete the table below - include the unit of the mean rate of decomposition. 


Mean time to produce 
Catalyst ::t)J.OO'cm3 ;2f froth (s) 


;L;..f. u 


.. e..o '['(KT;(} e 1f:,. £9-


fv'-Ar'WtSt()/, ........... J�


v1e11.sT{svsr) 
............ 7 .. 9-............................. 
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Mean rate of decomposition 
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.. (2. 24-tu,{s


LtdbfJCfol!/s ,.............. ,, ............. 
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!Exa1 n r


Use your data to plot a bar chart showing the mean rate of decomposition for each catalyst. 
' on f


�-�---=� 


(8Tft�€ 
. - -".


Turn over . 
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Subsonyx would like the drone to operate for 60 minutes. 


Use the data for your choice of catalyst to calculate the total volume of gas that would need to be 
produced. 


Cf� C CA¾ X: t'o p :::: 2-7(; u/01//11,r 
2-. 70 {,M-1/ A ><Go == I 6 � b6 {1/½,r,(J-


. . _ {bC-c;o 3 Volume of gas produced in 60 minutes - ............................................................................................... cm 
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Sticky Note

Two means calculated correctly but unsuitable precision.
Units given for rates.
Unsuitable precision of means.
Chart plotted.
Unsuitable origin for scale.
Bars plotted correctly.
Best catalyst stated but inappropriate explanation.
Volume calculated correctly.
Middle Band 6/10














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


Subsonyx Ltd is a company involved with developing the propulsion system for a small underwater 
drone. This drone will be propelled by a gas such as hydrogen or oxygen.


Hydrogen peroxide decomposes to form water and oxygen. When hydrogen peroxide decomposes 
this gas forms a foam when mixed with washing-up liquid. Decomposition of hydrogen peroxide can 
be measured by timing how long it takes for a volume of froth to be produced. The time taken to form 
this volume of froth is altered by the use of catalysts.


© WJEC CBAC Ltd.


In this assessment you need to perform an experiment to measure the decomposition time of 
hydrogen peroxide using three different catalysts. You should suggest which catalyst would be the 
best choice to propel the small underwater drone.


Assessment summary


3. Task C: Analysis
Use your data to compare the times taken to produce 100 cm3 of froth by each catalyst, and
suggest which catalyst would be the best choice to propel the small underwater drone.


height of foam


measuring cylinder


washing-up liquid, 
catalyst and 
hydrogen peroxide 
solution
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Examiner
only


Task C: Analysis [10]


It is important to know the mean rate at which hydrogen peroxide decomposes.  


Use the equation:


mean rate of decomposition = 
volume of froth (cm3)


mean time to produce 100 cm3 froth (s)


to calculate the mean rate of decomposition for each catalyst.


Space for working


Complete the table below – include the unit of the mean rate of decomposition.


Catalyst
Mean time to produce 


100 cm3 of froth (s)


Mean rate of decomposition


(...................................................................)


................................................................... ................................................................... ...................................................................


................................................................... ................................................................... ...................................................................


................................................................... ................................................................... ...................................................................
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Examiner
only


Use your data to plot a bar chart showing the mean rate of decomposition for each catalyst.


Turn over.
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Examiner
only


Explain which catalyst would be best for the underwater drone.


Subsonyx would like the drone to operate for 60 minutes.  


Use the data for your choice of catalyst to calculate the total volume of gas that would need to be 
produced.


Volume of gas produced in 60 minutes = ............................................................................................... cm3
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Introduction


Chlorine is added to tap water to kill microorganisms, such as bacteria, to make the water drinkable 
for humans. Chlorine is poisonous to fish. Before tropical fish are put into an aquarium, the tap water 
must be treated with ‘water conditioner’ to remove the chlorine. 


© WJEC CBAC Ltd.


The method for using water testing strips is given below:


1. Remove a test strip and carefully re-seal the container.


2. Hold the strip at the end and dip the test strip into the water for about 1 second.


3. Shake off excess water.


4. Wait 60 seconds.


5. Compare the test strip colours with the scale on the tube.


High concentrations of nitrite, nitrate and ammonia are also poisonous to fish. 


A water test strip can then be used to check the composition of water in the tank. Diagram 1 below 
shows the method for using these strips:


Diagram 1


WATERCONDITIONE
R


1 sec. 60 sec.


STOP


 REMOVE DIP SHAKE WAIT COMPARE







2001608040200


30018012080400


30015075250


10.05.03.01.00.50


6.04.02.01.00.50


8.47.87.26.86.2
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Diagram 2 shows the test strip and freshwater comparison chart used to identify the level of certain 
chemicals in the water. Fish cannot be added to the water until the levels of these chemicals are safe.


Diagram 2


NITRATE (NO3
–) ppm (mg/I) – FRESHWATER


NITRITE (NO2
–) ppm (mg/I) – FRESHWATER


TOTAL HARDNESS (GH) ppm – FRESHWATER


TOTAL CHLORINE ppm (mg/I) – FRESHWATER


AMMONIA (NH3) ppm (mg/I) – FRESHWATER


pH – FRESHWATER


Safe


Safe Caution


Safe


Very Soft Soft Hard Very Hard


Low


Acidic


Unsafe


Stress Danger


Danger


Moderate Ideal High


Neutral Alkaline


3
4


4
0


U
C


0
1C


0
3







4


(3440UC0-1C-001)© WJEC CBAC Ltd.


The aquatic nitrogen cycle is shown in Diagram 3.


Diagram 3  


Change the 
water Food


Nitrates


Nitrites
Nitrifying
bacteria


Nitrifying
bacteria


Decomposing plant & animal matter


Ammonia


When fish food flakes or the fish themselves are added to the water, bacteria start to decompose any 
organic material, such as uneaten food or faeces, first forming ammonia, which is poisonous to most 
fish at high concentrations. Nitrifying bacteria act on the ammonia converting it into nitrite, which is 
also poisonous to fish at low concentrations, then to nitrate, which fish can tolerate at low levels.  
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The nitrogen levels of different chemicals in a fish tank are shown in Graph 1. Ammonia, nitrite and 
nitrate all contain nitrogen. 


Graph 1
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Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.





















Task D: Evaluation 


Evaluate: 


• your method
• the quality of data collected
• the validity of your conclusion


13 


Suggest how you could improve your method. 


END OF PAPER 
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Sticky Note

No evaluation.
0/5












Task D: Evaluation 


Evaluate: 


• your method
• the quality of data collected
• the validity of your conclusion


13 


Suggest how you could improve your method. 


END OF PAPER 
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Task D: Evaluation 


Evaluate: 


• your method
• the quality of data collected
• the validity of your conclusion


13 
Exa1r 11 r 
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Suggest how you could improve your method. 


e, 1Jt!�Abf/!-2!2:q fit::�fffl:.�e:_ .. 
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END OF PAPER 
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Sticky Note

Unsuitable comment about the method.
No inaccuracies stated.
A suitable improvement given.
Repeatability not considered.
Bottom band 1/5
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Sticky Note

Continuation sheet seen and marked.












Task D: Evaluation 


Evaluate: 


• your method
• the quality of data collected
• the validity of your conclusion
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Suggest how you could improve your method. 


e, 1Jt!�Abf/!-2!2:q fit::�fffl:.�e:_ .. 
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END OF PAPER 
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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 


Ev
al


ua
tin


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. 


Indicative content 


1. Suitability of method discussed (Comment
about METHOD)


2. 1 or more inaccuracy stated 3. 1 or more suggested improvement


4. Statement about the repeatability of the data.
(Yes/No)


5. Qualification of statement about repeatability
(related to Yes/No)
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Activity 1. Task D Evaluation 
Further Marking Guidance – Expected responses – please refer to generic marking scheme and indicative content; candidates may give 
other acceptable (correct) answers that fulfil the criteria.  The responses below are for guidance only. 


Candidates should consider: 


Suitability of the method to accurately compare the mean times to produce 100 cm3 of froth bubbles.  Candidates should make a comment 
on whether the method is able to determine the mean times accurately or not; explanation of the comment. 


Sources of inaccuracy in the method. - Inaccuracies may include: judging the volume of froth bubbles (parallax/rounding/precision/zero 
error); measuring the time (rounding/precision/zero error); using different volumes of hydrogen peroxide / washing-up liquid or different 
masses of catalyst; changes of temperature. 
Ways to improve the method. – any sensible suggestions to the method or equipment. 


Quality of data - Repeatability of results. – Candidates should make a comment on whether the results are repeatable or not; explanation of 
comment. 


Comments may be in extended prose. 


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


Level 2 – Candidates address all 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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Task A: Analysis  [10]


 (a) Analyse the data shown on the freshwater comparison chart, Diagram 2 of the resource 
folder.


  (i) A fish keeper uses a test strip to analyse the water in her fish tank. She gets the 
results shown on the strip below. Use the information in Diagram 2 to complete the 
table below.  


© WJEC CBAC Ltd.


Examiner
only


Test Test level


Nitrate 80 mg/l


Nitrite 10 mg/l


Total hardness 25 ppm


Total chlorine
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Ammonia
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


pH - freshwater
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) State why the water is unsuitable for fish.


 


 


 


 (iii) State one step that the fish keeper could take to get this water ready for the addition 
of the fish.


 


 







(3440UC0-1B-001) Turn over.
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Examiner
only


 (b) The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the 
resource folder. 


  Calculate the rate of change of total nitrogen.


  Rate of change of total nitrogen = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (mg/1000 cm3) / day


 (c)  State how ammonia, nitrite and nitrate levels are related to the total nitrogen level and use 
the information in Diagram 3 of the resource folder to explain why these levels vary with 
time.
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Background


Subsonyx Ltd is a company involved with developing the propulsion system for a small underwater 
drone. This drone will be propelled by a gas such as hydrogen or oxygen.


Hydrogen peroxide decomposes to form water and oxygen. When hydrogen peroxide decomposes 
this gas forms a foam when mixed with washing-up liquid. Decomposition of hydrogen peroxide can 
be measured by timing how long it takes for a volume of froth to be produced. The time taken to form 
this volume of froth is altered by the use of catalysts.


© WJEC CBAC Ltd.


In this assessment you need to perform an experiment to measure the decomposition time of 
hydrogen peroxide using three different catalysts. You should suggest which catalyst would be the 
best choice to propel the small underwater drone.


Assessment summary


4. Task D: Evaluation
Evaluate (comment on) the quality of your data and the method you used. Consider the


changes you could make to the method to improve your investigation.


height of foam


measuring cylinder


washing-up liquid, 
catalyst and 
hydrogen peroxide 
solution
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Examiner
only


Task D: Evaluation [5]


Evaluate:


• your method
• the quality of data collected
• the validity of your conclusion


Suggest how you could improve your method.


END OF PAPER












roberm

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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Examiner
only
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Task B: Evaluation [5]


Evaluate the method used by fish keepers to test the composition of water in fish tanks. You should 
include:


• the suitability of the test kit to determine how the total nitrogen level in fish tank water varies with
time.


• ways to improve the monitoring of the water in the fish tank.


Some fish keepers prefer to use rainwater captured and stored in a water barrel. Explain whether 
the results from this test method alone are suitable to determine whether the water is suitable for a 
fish tank.


END OF PAPER
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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 


WJEC GCSE Applied Science SA Unit 3 Pack A HT (New) MS Summer 2018/JF 
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Task A: Analysis [10] 


(a) Analyse the data shown on the freshwater comparison chart, Diagram 2 of the resourc;e
folder.


(i) A fish keeper uses a test strip to analyse the water in her fish tank. She gets the
results shown on the strip below. Use the information in Diagram 2 to complete the
table below.


Test Test level 


Nitrate 80mg/l 


Nitrite 10mg/l 


Total hardness 25ppm 


Total chlorine ......... 3 ... '. .. 0 ... ::::'.:.i' 


Ammonia ....... .r�.9. ........ t.'.\j/1 


pH - freshwater ........ 6 .. ,1 ...................... 


(ii) State why the water is unsuitable for fish .


Exoir n r 
0111{ 


. :.�0. .... �.�d� ..... ��� ..... �¾i'.1p.. ....... ���1:-�� ....... � ....... b.�0S ..... ��.���.,.ct.c���'.� .... �f .........


.... !:!.;.t.r. .•. te ..... � .. 9..�f/.\) ... � .... �.�.�.�� ...... t.�.� ..... 1��fr:�.��:��.\� ..... ��.·.� .. �.J.���····· .. ·· ..


.. f.?..!:?'.g���f � ..... ½ .... 8.�.h .. : .... G..·.9...�.u.b) ... �f. ... �.b�.�/'..�� ..... (� .... ���+ .. �.�J ... f..C..�.�.�D.� tS •


(iii) State one step that the fish keeper could take to get this water ready for the addition
of the fish.


� � 
½!(J ��� k<!f?<:d:: � ""'":kc \,l:d67,'.'�+:"�i:c' ts,


/.((IA cN/ Ke. C.. \,.__ \or�r.e. ei71�.S&,J- • ............................................................................. l .. ·························································· .............................................. .. 
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(b) The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the
resource folder.


Calculate the rate of change of total nitrogen. 


Rate of change of total nitrogen = .......................................... !... ......... (mg/1000 cm3) / day


(c) State how ammonia, nitrite and nitrate levels are related to the total nitrogen level and use
the information in Diagram 3 of the resource folder to explain why these levels vary with
lime


.. �!� ....... �(� ..... ·�······'"·\C'.':' ''.\ ;.5-........ l:,l'.; I {� ....... '::-!:.(? ..... J?.()····l". <;e>�(f.? .. �� .. .... <'1<j . 


.... "':t/'·'-';.<::. ........ "."."':-�<k:d�L ...... :J. ........ -k�<- ..... t:�c( ......... 4:b� ......... 0.l.±r1k ........ :1.S .. .
IYr{cJ.0.� ;r � J"'s. :b . t.?: +r.;f0 �':j \;:,�,,::, :¥!eG.�<i (;ic+i>:> 


. � �'. .. '.tl:'S' . S\-0-vc\ �,\;. �< P.✓.� +t•\'.� I z;;,�%��c.t
6
�-�le� ;:-,,,, 


.... ��\e ........ �J.'tJ�:::t':':'.! ......... (�r.' ....... .Lh.o..Y. . .:>. ..... +��···/\ �,�-:,::-.•�'"''.t.9.1 ... Yl.i .. lh:.½:-.. <:<•�� ..


. 10.;+r.�,+� (:e::!�h . �\�J ki+.<:L v.:ti:tr.9.zr��. l:9:!�A� rrr�·s��:


© WJEC CBAC Ltd. {3440UC0·1B) Turn over. 


Exarr n r 
011, { 



Sticky Note

Two test levels correct.
Correct statement about unsuitability of water for fish.
Correct step to improve water quality given.
Correct calculation of rate.
Incorrect statement and explanation of Diagram 3.
Middle band 5/10
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Task A: Analysis [10] 


(a) Analyse the data shown on the freshwater comparison chart, Diagram 2 of the resourc;e
folder.


(i) A fish keeper uses a test strip to analyse the water in her fish tank. She gets the
results shown on the strip below. Use the information in Diagram 2 to complete the
table below.


Test Test level 


Nitrate 80mg/l 


Nitrite 10mg/l 


Total hardness 25ppm 


Total chlorine ......... 3 ... '. .. 0 ... ::::'.:.i' 


Ammonia ....... .r�.9. ........ t.'.\j/1 


pH - freshwater ........ 6 .. ,1 ...................... 


(ii) State why the water is unsuitable for fish .


Exoir n r 
0111{ 


. :.�0. .... �.�d� ..... ��� ..... �¾i'.1p.. ....... ���1:-�� ....... � ....... b.�0S ..... ��.���.,.ct.c���'.� .... �f .........


.... !:!.;.t.r. .•. te ..... � .. 9..�f/.\) ... � .... �.�.�.�� ...... t.�.� ..... 1��fr:�.��:��.\� ..... ��.·.� .. �.J.���····· .. ·· ..


.. f.?..!:?'.g���f � ..... ½ .... 8.�.h .. : .... G..·.9...�.u.b) ... �f. ... �.b�.�/'..�� ..... (� .... ���+ .. �.�J ... f..C..�.�.�D.� tS •


(iii) State one step that the fish keeper could take to get this water ready for the addition
of the fish.


� � 
½!(J ��� k<!f?<:d:: � ""'":kc \,l:d67,'.'�+:"�i:c' ts,


/.((IA cN/ Ke. C.. \,.__ \or�r.e. ei71�.S&,J- • ............................................................................. l .. ·························································· .............................................. .. 
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(b) The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the
resource folder.


Calculate the rate of change of total nitrogen. 


Rate of change of total nitrogen = .......................................... !... ......... (mg/1000 cm3) / day


(c) State how ammonia, nitrite and nitrate levels are related to the total nitrogen level and use
the information in Diagram 3 of the resource folder to explain why these levels vary with
lime


.. �!� ....... �(� ..... ·�······'"·\C'.':' ''.\ ;.5-........ l:,l'.; I {� ....... '::-!:.(? ..... J?.()····l". <;e>�(f.? .. �� .. .... <'1<j . 


.... "':t/'·'-';.<::. ........ "."."':-�<k:d�L ...... :J. ........ -k�<- ..... t:�c( ......... 4:b� ......... 0.l.±r1k ........ :1.S .. .
IYr{cJ.0.� ;r � J"'s. :b . t.?: +r.;f0 �':j \;:,�,,::, :¥!eG.�<i (;ic+i>:> 


. � �'. .. '.tl:'S' . S\-0-vc\ �,\;. �< P.✓.� +t•\'.� I z;;,�%��c.t
6
�-�le� ;:-,,,, 


.... ��\e ........ �J.'tJ�:::t':':'.! ......... (�r.' ....... .Lh.o..Y. . .:>. ..... +��···/\ �,�-:,::-.•�'"''.t.9.1 ... Yl.i .. lh:.½:-.. <:<•�� ..


. 10.;+r.�,+� (:e::!�h . �\�J ki+.<:L v.:ti:tr.9.zr��. l:9:!�A� rrr�·s��:


© WJEC CBAC Ltd. {3440UC0·1B) Turn over. 


Exarr n r 
011, { 
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Task A: Analysis [10] 


(a) Analyse the data shown on the freshwater comparison chart, Diagram 2 of the resourc.;e
folder.


(i) A fish keeper uses a test strip to analyse the water in her fish tank. She gets the
results shown on the strip below. Use the information in Diagram 2 to complete the
table below.


Test Test level 


Nitrate 80mg/l 


Nitrite 10mg/l 


Total hardness 25ppm 


Total chlorine 2.,M(;/l-
....................... .................


Ammonia f80;1A&/l-
.........................................


pH - freshwater 6'�)-
......................................... 


..... , .............................. . ......... ............................... ... .........
................................................................................ . . .. . ....


...... . . . .


© WJEC CBAC Ltd. (3440UC0-1B) 


E:<arr n, r 


Orllt 
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(b) The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the
resource folder.


Calculate the rate of change of total nitrogen.


Rate of change of total nitrogen = ........................... £ .............. (mg/1000 cm3) / day


(c) State how ammonia, nitrite and nitrate levels are related to the total nitrogen level and use
the information in Diagram 3 of the resource folder to explain why these levels vary with
time.


Exrnr n 1· 
Olli { 


............ .. .. ...... t,. . . ( ................................................. .. .. 


8��1. !' ( � t.!..V§f!..� t?..1 1/...±l�itc.<-I/. ,..,.. 
.. 6...1�. �5;,A�f-I�····Pv..0.J? ........ T.� .. 
...


tO .... jxtf�P·····�� ..... � .. ! ............... &'1'.� 1�! .. /Y.ff!/ ...... . 


!±t!Yf!.. N..:tf..K� f±?:L.: If Pt? :112.. 11..«f T..?tBt 
A t_cHl O ,,.- -a Al' 


. .!...��J.J:: ..... ��---······· 


© WJEC CBAC Ltd. (3440UC0·1B) Turn over. 



Sticky Note

Two test levels correct.
Correct statement about unsuitability of water for fish.
Inappropriate step to improve water quality given.
Incorrect calculation of rate.
Correct relationship between the nitrogen, ammonia, nitrate and nitrite.
Middle band 4/10
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Task A: Analysis [10] 


(a) Analyse the data shown on the freshwater comparison chart, Diagram 2 of the resourc.;e
folder.


(i) A fish keeper uses a test strip to analyse the water in her fish tank. She gets the
results shown on the strip below. Use the information in Diagram 2 to complete the
table below.


Test Test level 


Nitrate 80mg/l 


Nitrite 10mg/l 


Total hardness 25ppm 


Total chlorine 2.,M(;/l-
....................... .................


Ammonia f80;1A&/l-
.........................................


pH - freshwater 6'�)-
......................................... 


..... , .............................. . ......... ............................... ... .........
................................................................................ . . .. . ....


...... . . . .
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E:<arr n, r 


Orllt 







3 


(b) The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the
resource folder.


Calculate the rate of change of total nitrogen.


Rate of change of total nitrogen = ........................... £ .............. (mg/1000 cm3) / day


(c) State how ammonia, nitrite and nitrate levels are related to the total nitrogen level and use
the information in Diagram 3 of the resource folder to explain why these levels vary with
time.


Exrnr n 1· 
Olli { 


............ .. .. ...... t,. . . ( ................................................. .. .. 


8��1. !' ( � t.!..V§f!..� t?..1 1/...±l�itc.<-I/. ,..,.. 
.. 6...1�. �5;,A�f-I�····Pv..0.J? ........ T.� .. 
...


tO .... jxtf�P·····�� ..... � .. ! ............... &'1'.� 1�! .. /Y.ff!/ ...... . 


!±t!Yf!.. N..:tf..K� f±?:L.: If Pt? :112.. 11..«f T..?tBt 
A t_cHl O ,,.- -a Al' 


. .!...��J.J:: ..... ��---······· 


© WJEC CBAC Ltd. (3440UC0·1B) Turn over. 












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.





















4 


Task B: Evaluation [5] 


Evaluate the method used by fish keepers to test the composition of water in fish tanks. You should 
include: 


• the suitability of the test kit to determine how the total nitrogen level in fish tank water varies with
time.


• ways to improve the monitoring of the water in the fish tank.


Some fish keepers prefer to use rainwater captured and stored in a water barrel. Explain whether 
the results from this test method alone are suitable to determine whether the water is suitable for a 
fish tank. 


END OF PAPER 


© WJEC CBAC ltd. (3440UC0-1B) 


Exa1r n. r 
Ol\i ,j 



Sticky Note

No evaluation.
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Task B: Evaluation [5] 


Evaluate the method used by fish keepers to test the composition of water in fish tanks. You should 
include: 


• the suitability of the test kit to determine how the total nitrogen level in fish tank water varies with
time.


• ways to improve the monitoring of the water in the fish tank.


Some fish keepers prefer to use rainwater captured and stored in a water barrel. Explain whether 
the results from this test method alone are suitable to determine whether the water is suitable for a 
fish tank. 


END OF PAPER 
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Exa1r n. r 
Ol\i ,j 
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Task B: Evaluation [5] 


Evaluate the method used by fish keepers to test the composition of water in fish tanks. You should 
include: 


• the suitability of the test kit to determine how the total nitrogen level in fish tank water varies with ! 
time.


• ways to improve the monitoring of the water in the fish tank.


·•·••······ .. ·······•··············· .. -·-··········•·•---·•-························································•·······--·············•····· .. - ... , ........................................................... I 


T {,l(; T(3' � t) IV01 .':+{) �__,,, . , _r-r_- ; 


Exa:r n. ( 
0,1: 1 


.......... .. .. .. ... ......... .. . ................ � ........................................................ 0.!fi. .. �. / ................................ : W()(flrV &g � !HF. /tl� tJf- � f?G'!J?:�············•······················· .. V: ............................................................................. ··············[,wf�·················· .:�'.� 


.1�..r:11?,,.£ ..... . :+1!! .. r� ..... >��·•·· v..� ....• tx1�1, ........• �1m 
:fC �(},.[!�Q .. 4(i?Q ... f!� ..... V� ......... �E. .. �ll� i 
tL0i%.. 01±1f:lfM!J.. ./!� ...... � ...... :tP ......... rze� ............................... ffty/ · 
�� t::!�-:P� ... �� .�/Jf?ii.f.�€f.. .?!£1?.rt . 
: ........................ L ..... n ....... w...o .�.1::0 ...... A(?? ............. iJQ.. ..... (}__�·················:
:I:.f. .... t .... S..f's!d..(� ........ Qf.. ..... ��I?Y� ....... 'Tff,.![ ..... � .. l?f?!!..� ... j 
t<?.fl!..� ... 0!fJ.f:t.A � .... e.6f'Jtf!..tf.. ... ri� .. ��
iO esr Ar2�(&:;h q l)I 15tf� e,eve:v� 
·····•····················••······················•·····························································•·········· '·•··•····················· • ························•··•,


Some fish keepers prefer to use rainwater captured and stored in a water barrel. Explain whether 
the results from this test method alone are suitable to determine whether the water is suitable for a 
fish tank. 


··�=;•��.:ii .. -:J�:��l.��fj�i�:
. �¢:ei?CT? ....... iif .. � .. �'?.��� ... [?�- �.v;iM., ........ . 
ntt;S _Tf/..;!I. ;££ .!Y..�� . �tzf!;f; .. 


i


END OF PAPER 
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Sticky Note

Benefit of doubt given for comment about the suitability of the test kit and explanation.
Inappropriate improvement suggested.
Correct statement about suitability of method to determine the quality of water-butt water, but inappropriate explanation.
Middle band 3/5
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Task B: Evaluation [5] 


Evaluate the method used by fish keepers to test the composition of water in fish tanks. You should 
include: 


• the suitability of the test kit to determine how the total nitrogen level in fish tank water varies with ! 
time.


• ways to improve the monitoring of the water in the fish tank.


·•·••······ .. ·······•··············· .. -·-··········•·•---·•-························································•·······--·············•····· .. - ... , ........................................................... I 


T {,l(; T(3' � t) IV01 .':+{) �__,,, . , _r-r_- ; 


Exa:r n. ( 
0,1: 1 


.......... .. .. .. ... ......... .. . ................ � ........................................................ 0.!fi. .. �. / ................................ : W()(flrV &g � !HF. /tl� tJf- � f?G'!J?:�············•······················· .. V: ............................................................................. ··············[,wf�·················· .:�'.� 


.1�..r:11?,,.£ ..... . :+1!! .. r� ..... >��·•·· v..� ....• tx1�1, ........• �1m 
:fC �(},.[!�Q .. 4(i?Q ... f!� ..... V� ......... �E. .. �ll� i 
tL0i%.. 01±1f:lfM!J.. ./!� ...... � ...... :tP ......... rze� ............................... ffty/ · 
�� t::!�-:P� ... �� .�/Jf?ii.f.�€f.. .?!£1?.rt . 
: ........................ L ..... n ....... w...o .�.1::0 ...... A(?? ............. iJQ.. ..... (}__�·················:
:I:.f. .... t .... S..f's!d..(� ........ Qf.. ..... ��I?Y� ....... 'Tff,.![ ..... � .. l?f?!!..� ... j 
t<?.fl!..� ... 0!fJ.f:t.A � .... e.6f'Jtf!..tf.. ... ri� .. ��
iO esr Ar2�(&:;h q l)I 15tf� e,eve:v� 
·····•····················••······················•·····························································•·········· '·•··•····················· • ························•··•,


Some fish keepers prefer to use rainwater captured and stored in a water barrel. Explain whether 
the results from this test method alone are suitable to determine whether the water is suitable for a 
fish tank. 


··�=;•��.:ii .. -:J�:��l.��fj�i�:
. �¢:ei?CT? ....... iif .. � .. �'?.��� ... [?�- �.v;iM., ........ . 
ntt;S _Tf/..;!I. ;££ .!Y..�� . �tzf!;f; .. 


i


END OF PAPER 
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roberm

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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Activity 2 Task A: Analysis - Generic Mark Scheme 


Level 1 Level 2 Level 3 
A


na
ly


si
s 


of
  D


at
a 


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. 


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. 


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.  


1-3 4-7 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) Nitrate - 80 
Nitrite - 10 
Total hardness - 25 
Total chlorine – 2 (1 Level 1) 
ammonia – 300 (1 Level 1) 
pH – freshwater – 6.2 (1 Level 1) 


(ii) The Total chlorine level is too high and is dangerous to fish. (1 Level 2) 
(iii) Add water conditioner. / Wait until the chlorine level has dropped / Aerate the water / Stir the water (1 Level 2) 


(b) 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑜𝑜𝑜𝑜 𝑐𝑐ℎ𝑟𝑟𝑎𝑎𝑎𝑎𝑟𝑟 𝑜𝑜𝑜𝑜 𝑟𝑟𝑜𝑜𝑟𝑟𝑟𝑟𝑡𝑡 𝑎𝑎𝑛𝑛𝑟𝑟𝑟𝑟𝑜𝑜𝑎𝑎𝑟𝑟𝑎𝑎 = 45−0
45−0


= 1.0 (𝑚𝑚𝑎𝑎/1000 𝑐𝑐𝑚𝑚3) / 𝑑𝑑𝑟𝑟𝑑𝑑 (1 Level 3) 


(c) Total nitrogen level = ammonia level + nitrate level + nitrite level (1 Level 2) 


Initially Total nitrogen level = ammonia level only,  (1 Level 2) 
Then as ammonia is converted into nitrite, ammonia level drops and nitrite level rises (1 Level 3) 
Followed by falling nitrite and increasing nitrate. (1 Level 3) 


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


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


Level 1 – Candidates briefly address some of the points in the generic mark scheme. 





		SA U3 HT Pck A Act 2 Task A.pdf

		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		All work should be seen to have been marked.

		All work should be seen to have been marked.
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Activity 2 Task B: Evaluation - Generic Mark Scheme  
 


 Level 1 Level 2 Level 3 
Ev


al
ua


tin
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. 
 
Indicative Content 
 
1. One way suggested to improve monitoring 
of water – (e.g. repeat the measurements; 
use single test strips with greater resolution.) 


2. Statement of suitability of test kit to 
determine total nitrogen levels in fish tank 
water (e.g. Suitable / Unsuitable) 


4. Statement of suitability of method to 
determine if water from a water butt is 
suitable to use in a fish tank. (Suitable / 
Unsuitable) 


 3. Explanation of (2.) – suitability / 
unsuitability of test kit (e.g. it will measure the 
levels each day; OR  it will not measure 
values in between the given colours.) 


5. Explanation of (2.) – suitability / 
unsuitability of method (e.g. The method 
outlined will check to see if the water contains 
chlorine, or high levels of nitrite, both 
dangerous to fish; OR it will not check for any 
problems associated with having standing 
(stagnant) water, e.g microorganisms, algae 
etc) 
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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 collect the data for the levels – the method is good; it will measure the levels each day; the main 
issue is that it will not measure values in between the given colours. 
 
Suggest ways to improve the method – repeat the measurements; use single test strips with greater resolution/ probes/continuous 
monitoring 


The method outlined will check to see if the water contains chlorine, or high levels of nitrite, both dangerous to fish.  It will not check for any 
problems associated with having standing (stagnant) water, e.g. microorganisms, algae etc, or toxins 


Level 3 – Candidates address all the points in the generic mark scheme in detail. 
 
Level 2 – Candidates address all 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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