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3440UC0  All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

Planning 31 7.7 2.5 17 45.5 100
Collecting 31 10.6 2.1 13 81.4 100
Analysis 31 7.3 2 10 72.9 100
Evaluation 31 2.3 1.5 5 46.5 100
Analysis 30 5.4 2.2 10 53.7 96.8
Evaluation 30 1.1 1.2 5 21.3 96.8
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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. 


1-4 


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 the 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. 







© WJEC CBAC Ltd. 3 


Activity 1. Task A Planning  


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


Independent variable – The type of packaging material 


Controlled variables – The same apparatus; same Bunsen burner flame; packaging material allowed to catch fire in the Bunsen flame; same 
mass/dimensions/surface area of each packaging material; same person timing the burning or same criteria for start and end point; same start 
and end point of burning. 


Dependent variable – the burn time of each piece of packaging material; the mass of each piece of packaging material. 


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: Select packaging material (and cut to size if required, making all samples approximately similar mass). 
Step 2: Measure and record the mass of the packaging material. 
Step 3: Hold the packaging material in a pair of tongs; put packaging material into Bunsen burner flame until it catches fire; start a stopwatch. 
Step 4: Measure and record the burn time of the packaging material. 
Step 5: Repeat Step 1 to 4 for another piece of the same packaging material. 
Step 6: Repeat Step 1 to 5 for the other two types of packaging. 


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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Risk Assessment 


Hazard 
Risk Control Measure 


Burning packaging material produces 
flame/fumes/smoke 


Possibility of breathing problems whilst 
carrying out burning 


Ensure laboratory is well ventilated/perform 
in fume cupboard/wear breathing apparatus 


Burning material is hot Burn {to skin/eyes/hair} whilst handling 
Wear safety glasses/ wear heat-proof 
gloves/tie hair back/remove loose clothing. 


Bunsen burner flame is hot Burn {to skin/eyes/hair} whilst handling 
Wear safety glasses/ wear heat-proof 
gloves/tie hair back/remove loose 
clothing/Use roaring flame only for ignition of 
packaging materials, otherwise keep on 
safety flame 


(Named) Apparatus is hot Burn to skin whilst handling 
wear heat-proof gloves/safety glasses/Allow 
hot apparatus to cool before handling 
apparatus. 


Mounted needle (if used) is sharp Mounted needle could pierce skin when 
putting packaging material onto needle 


Place packaging material on bench and 
press point down into the material.  


Or hold material in tongs when mounting it 
onto material. 


Level 3 – Candidates address 4 of the above points.  They give feasible control measures for each hazard identified. 


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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Sticky Note

Independent variable not identified correctly.
Only 1 control variable given.
No equipment list.
Method will not work.
Planning: Level 2: 6 marks













Sticky Note

No creditworthy responses.
Risk assessment: 0 marks
















Sticky Note

Only 1 control variable identified.
Method will not work.
Inconsistent spelling, punctuation and grammar.
Planning: Level 2: 7 marks







Sticky Note

No creditworthy responses.
Risk Assessment: 0 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


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters.  They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages. 


Assessment summary


You will need to:


1. Task A: Planning


Plan a method that will allow you to measure the burn time (the time which the material burns
after lighting) per gram for the three different types of packaging material.


Include a risk assessment in your plan.
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Task A: Planning


Plan a suitable method that will allow you to compare the burn time per gram of three different 
packaging materials.  


You should test each material twice.


What equipment/materials will be available to you?


• 1 × tongs (or similar, to hold burning material)
• 2 × 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
• 1 × Bunsen burner
• 1 × stopwatch (± 0.01 s)
• 1 × gauze
• 1 × heat proof mat
• 1 × crucible
• 1 × tripod
• 1 × safety goggles
• 1 × mounted needle
• access to an electronic balance (± 0.01 g)
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Examiner
only


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. 
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Carry out a risk assessment for your method.
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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 


1-2 


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. 
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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 – 3 different packaging materials used; repeats similar in magnitude; burn times measured to the appropriate precision of the stopwatch; 
masses measured to the appropriate precision of the balance; packaging materials all of (approximately) similar mass. 


Level 2 – Repeats may be very different; may not record masses for each piece of packaging material; may round measurements. 


Level 1 – May not test 3 different types of packaging material; may not repeat measurements. 


Recording –  
Level 3 – Candidate devises own table; masses and burn times clearly recorded for each repeat, of each piece of packaging material; appropriate 
precision used for all measurements; all units recorded clearly and correctly. 


Level 2 – Candidate devises own table; 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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Sticky Note

Units included in body of table.
Level 3: 12 marks












Sticky Note

Masses, mass headings, mass units not recorded.
Collecting: Level 3: 5 marks
Recording: Level 2: 4 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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2


Background


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters.  They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages. 


Assessment summary


You will need to:


2. Task B: Collect and record data


Use your method to collect and record data to measure the mass and burn time per gram for
the three different types of packaging material.
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Task B: Carry out your method to collect data	 [13]


Use your method to collect and record data to determine which packaging material would be best for 
Ignitz Ltd to choose. 


You may record the raw results in the space below.
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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. 


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 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. 


Mean burn times per unit mass calculated for each material 


Candidates should suggest which packaging material would be the best for the brand – one of the materials is stated. 


Reasons given could include: short or long mean burn time per gram; difficulty of ignition; mass in relation to volume of packaging material.  
Higher level answers will include some form of qualification relating reasons to the intended use. 


Answers may be in extended prose 


Level 3 – individual burn times /g calculated; mean burn time /g calculated; ‘best’ packaging material is suggested; ‘best’ packaging material is 
consistent with candidate’s data; reasons given for choice of ‘best’; qualifications given relating reasons to intended use; other considerations 
such as density (or similar), difficulty of ignition may be included; logical arguments and well structured. 


Level 2 – individual burn times /g calculated OR mean burn time calculated (without taking into account mass); ‘best’ packaging material is 
suggested; ‘best’ consistent with their analysis, i.e. may be based on mean burn time only; at least one reason 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 burn times /g OR mean burn time of SOME of the data; ‘best’ packaging suggested 
without any reasons OR invalid/trivial reasons given; no qualifications OR invalid/trivial qualifications given; limited structure to answers. 
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Dad

Sticky Note

Burn times per mass calculated but not averaged (by mean).
No relation to intended use.
Level 2: 6 marks












Sticky Note

No reason based on observation.
No relation to intended use.
Level 3: 8 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


Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire 
lighters.  They are developing a new mail-order range and are concerned that the packaging material 
they choose should be as safe as possible, especially as the package contents could be flammable.


In this assessment you need to compare 3 different types of packaging material and suggest which 
type Ignitz Ltd should choose for their packages. 


Assessment summary


You will need to:


3. Task C: Analysis


Use your data to compare the burn time per gram for the three different types of packaging
material, and suggest which one would be the best choice for Ignitz Ltd to use in their packages.
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Task C: Analysis [10]


Use the equation:


burn time per gram =	 burn time (s)
		 mass burned (g)


to calculate the burn time per gram for each material.
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From the data, and your observations, explain which packaging material would be best for Ignitz Ltd 
to use.
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Task A: Analysis	 [10]


Table 1 from the resource folder is shown below.
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Light intensity (units)
Resistance measured (Ω)


Trial 1 Trial 2 Trial 3 Trial 4 Mean


20 995 990 1 010 1 005 1 000


40 707 694 701 698 700


60 540 505 495 500 500


80 402 405 395 398 400


100 349 351 352 348
…….. . . . . .….


(a)	 (i)	 Complete the table.


		 (ii)	 Circle the anomalous result.


(b)	 BeeBo have tested 4 different types of LDR (including OptoT4). The variation in resistance 
against light intensity for each LDR is shown in Graph 1 of the resource folder.


(i) 	 Use information from Graph 1, and values from Table 1, to identify which of the 
lines A, B, C or D is the OptoT4 LDR.


Line = . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) 	 During the day the lowest light intensity that occurred was 10 units. Use the graph 
to identify the maximum resistance of the OptoT4 LDR at 10 units.


Maximum resistance =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω


(c)	 Graph 2 shows the current against voltage of the OptoT4 LDR at a light intensity of 50 
units.  It shows how the voltage across the OptoT4 LDR varies with the current flowing 
through it.  


Use the equation: 


voltage = current × resistance


to calculate the resistance of the OptoT4 LDR at this light intensity.


Resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω
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(d)	 The OptoX500 is a specialist LDR designed for use in low light applications such as 
search and rescue cameras. The OptoX500 LDR has a resistance of 2 000 Ω when 
the light intensity is 40 units. Use Graph 1 to determine the range of resistances of  
the OptoX500 LDR.


Range : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω   to   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω


(e)	 (i)	 On the copy of the Graph 2 below, sketch the line that you would expect to see for 
the OptoX500 LDR at a lower light intensity.
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0
0


0.004


0.002


0.008


0.012


0.006


0.010


1.00 2.00 3.000.50 1.50 2.50 4.50 5.004.003.50


(ii)	 Explain your answer.


C
ur


re
nt


 (A
)


Voltage (V)
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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 B HT (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.































4


(3440UC0-1E)


Examiner
only


Task B: Evaluation	 [5]


Evaluate the suitability of the method to collect the data for the OptoT4 LDR and suggest ways to 
improve the method.
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The method was carried out on a cloudy, overcast day at low light intensities. Explain why this set of 
results would not be suitable to judge if the OptoT4 LDR could be used in the toy phone.
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Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.





















Sticky Note

No creditworthy responses.
0 marks





















Dad

Sticky Note

No source of inaccuracy given.
Validity of conclusion with correct reasoning not given.
Level 2: 3 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. 


Candidates should consider: 


Suitability of the method to compare the burn time per gram for each packaging material. – Comment about whether (or not) the method 
actually measures the burn time /g; comment about the ability of the procedure to measure differences between the burn time /g for each 
different material; relevant comment about using the mass (or not). 


Sources of inaccuracy in the method. - Inaccuracies may include: starting and stopping the stopwatch (reaction times and/or deciding when the 
material is alight and when the flame has gone out); using materials with very different masses/dimensions; measuring instrument 
precisions/offsets. 


Ways to improve the method. – any sensible suggestions to the method or equipment e.g. increase number of repeats. 


Repeatability of results. – Candidates should make a comment on whether the results are repeatable or not; explanation of comment. 
Comment on the suitability of the experiment to answer the question ‘Which material would be best for the packaging?’. – Candidates should 
make a comment on whether the experiment is able to answer the question or not; explanation of the comment e.g. too few repeats so doesn't 
answer question. 


Comments may be in extended prose. 


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

		(

		Comments ( Page 1)

		(

		Mark

		Comments ( Page 2)

		  M1

		M1

		B1

		B1

		B1

		(

		Mark

		Comments ( Page 3)

		Mark

		(

		Comments ( Page 4)
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(3440UC0-1D-R1)


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.
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Dad

Sticky Note

Anomaly not identified.
Resistance calculated incorrectly.
Explanation of answer not valid.
Level 2: 5 marks





























Dad

Sticky Note

Maximum resistance not identified correctly.
Incorrect range given.
Graph 2 incorrect.
Explanation not valid.
Level 2: 6 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

No creditworthy responses.
0 marks





















Sticky Note

One explanation suggested.
Level 1: 1 mark





















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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A student tested this component on a cloudy, overcast day at low light intensities. The light intensities 
were measured using a digital lux meter as shown in Figure 1.


Figure 1 – A digital lux meter
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2


The electrical characteristics of LDRs


Background


BeeBo FunFones Ltd is a toy company that designs toy mobile phones for nursery children. The toy 
phones have a working camera. The camera has an automatic light sensor to adjust the brightness 
of the image. The light sensor uses a light dependent resistor (LDR) which changes resistance 
depending on the light intensity. LDRs have a high resistance in the dark, and a low resistance in 
bright light. LDRs are used in many different devices, which require sensing light intensity, such as 
cameras, smartphones, tablets and automatic lights.
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In this assessment you will be given some information about the OptoT4 LDR that has been chosen 
for the phone. You have to decide if it is suitable.


The OptoT4 LDR is made by OptoElectronix Ltd.
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Apparatus


The following apparatus was used to collect the data:
	 •	 digital multimeter, set to measure resistance
	 •	 connecting wires
	 •	 crocodile clips
	 •	 LDR (OptoT4)
	 •	 digital lux meter
	 •	 access to an external window


Method to measure the resistance of the OptoT4 LDR at different light intensities:


1.	 Connect up the circuit as shown in the circuit diagram below:


2.	 Place the circuit in the window of the laboratory next to a digital lux meter.


3.	 Observe the digital lux meter as the light intensity changes during the day and record the 
resistance of the OptoT4 LDR at light intensities of 20, 40, 60, 80 and 100 units.


4.	 Repeat the resistance measurements during the day until four values of resistance are recorded 
for each value of light intensity.


Ω
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Table 1 shows the results of the student’s experiment showing the resistance of the OptoT4 LDR for 
different light intensities measured during the day. It took 6 hours for all the required light intensities 
to occur enabling measurements to be taken.


Table 1


Light intensity (units)
Resistance measured (Ω)


Trial 1 Trial 2 Trial 3 Trial 4


20 995 990 1 010 1 005


40 707 694 701 698


60 540 505 495 500


80 402 405 395 398


100 349 351 352 348


Graph 1 shows the variation of resistance against light intensity for 4 different LDRs A, B, C and D.


Graph 1
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Optoelectronix Ltd produce a datasheet about the OptoT4 LDR. Graph 2 shows the current-voltage 
graph for this LDR.


Graph 2
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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. 


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) 350 


(ii) Light Intensity 60 units, 540  


(b) (i) C 


(ii) 2000  


(c) Pick pair of points on graph, or calculate the gradient, e.g. V = 4.50 V, I = 0.0096 A, so R = 4.50 / 0.0096 = 468.75  (Correct 
calculation for any pair of points or gradient) 


(d) 7800- 8000  to 700±50  OR 700±50  to 7800- 8000  


(e) (i) Any straight line, starting at the origin, above the line shown. 


(ii) At lower light intensity, resistance will be higher, so gradient of line will be less/lower – or argument based on picking value of V 
and stating that value of I will be lower than line shown. 


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. 


Candidates should: 


Comment on the suitability of the method to collect the data for LDR OptoT4 – the method is very inefficient; have to wait for the light intensity 
to change; this won’t be very repeatable; will take a long time; data only taken a lower light levels due to dull, cloudy day. 


Suggest ways to improve the procedure method. – use a controllable light source, not the Sun; perform experiment over a wider range of light 
intensities. 


The method was carried out on a cloudy, overcast day.  Explain why this set of results would not be suitable to judge if the LDR OptoT4 could 
be used in the toy phone. – the toy phone will be used over a much wider range of light intensities, and the experiment results only apply over a 
limited range of lower light intensities; do not know (from these results) how the LDR behaves at high light intensities. 


Comments may be in extended prose. 


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. 











