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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
Planning 905 9 2.5 17 52.8 99.2

Collecting 896 10.3 1.5 13 79.3 98.3
Analysis 888 5.6 2 10 55.9 97.4

Evaluation 834 1.6 1.4 5 31.9 91.5
Analysis 860 4.6 2.5 10 46 94.3

Evaluation 768 0.9 1.1 5 17.2 84.2
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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
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
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 B: Evaluation  [5]


Evaluate the method used by fish keepers to test the composition of water in fish tanks.


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


Suggest one way 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 collected in a water 
barrel is suitable for a fish tank.


END OF PAPER
















Sticky Note

Two out of three values identified correctly.Correct statement about unsuitability of the water.Step identified to make the water suitable for fish.Correct description of how the ammonia and nitrate levels change.Correct equation.Correct rate of change calculated.High Band 9/10












2 


Task A: Analysis [10] 


Examiner 
only 


(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.


Test 


Nitrate 


Nitrite 


Total hardness 


Total chlorine 


Ammonia 


pH - freshwater 


Test level 


80 


10  


25 


.... Zo. . . . . . . . . . . . . .


. . . . . . . .  


'30-0 
· · · · · • · · · ·  . . . . . . . . . . . . .  


C-


. . . .  


· · · · · · · · · · · · · · · · · · · · · · · , . . . . . . . . . . . . . . .  


(ii) State why the water is unsuitable for fish.
. a.k,Gnst )Q,U� �<?J 1\-MMQ{)iCA. Ql'(J f\Jrfl< 


· · · · · · · · · • · · · · · · · · · · • · · · · · · • · · • • · · · · · • • ·  · · · · · · · · · · · · · · · · · · · · • · · · • · · · · · · · •«• · · · · · · · · · · • · · · · · · · · · · ·  


(iii) State one step that the fish keeper could take to get this water ready for the additi�


.... Hi�:� .... �o.WU ... ........... ;�..... =0= <;;;. !1cCcM. 
MoJe � (oAJ.it-)'ifN.__{-
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(b) 
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The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the 
resource folder. 


(i) Describe how the levels of ammonia and nitrate change over the 45 days .


Examiner 
only 


. f �·····AMlvlQYL{a .••... �ll� ... Jo:r..& .. Jr:s+ ...... !o .. d.C'�s. ·Ji 
1 


.Jwt&1,W .... Wlvlfl jJ Qea1� +i<z ?ard�i�n1rU .. 


... JAfVL� ........ o.11 ...... lic ...... lo.ft,···5·····�··· ®llS-M ............... � .. +,LL #1._ 4-s�
Dt:v.-i 


(ii) Complete the following equation 


Total nitrogen level= ammonia level+ nitrate level+ .N . .:Eri'.f� .. 


(iii) Use the following equation:


rate of change of total nitrogen = 
change of total nitrogen (units) 


time (days) 


to calculate the rate of change of total nitrogen over the 45 days. 


4-_S -
Rate of change of total nitrogen = ... ···� ....


l . ........ units I day 


© WJEC CBAC Ltd (3440U30-1B) 
Turn over. 
















Sticky Note

All three values identified correctly.Correct statement about unsuitability of the water.Step identified to make the water suitable for fish.Correct description of how the ammonia and nitrate levels change.Correct equation.Incorrect rate of change calculated.High Band 9/10
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Task A: Analysis [1 O] 


(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.


Test Test level 


Nitrate 80 


Nitrite 10 


Total hardness 25 


Total chlorine . .. 1-... 0 ...........


Ammonia ... ; .. 9.0. ..................... 


pH - freshwater .b.:� ......... ·············· 


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


... fo.r.. . ... �:� ............ v.�\\-.��·.J··· .�,���½-j··· ... :1o..t.CJJ. C.�'<'�� ... � ................. . 
� ,e.s"'v�.���·····•································· ····························•·················•··· 


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


........ ... Ack1. �()�\��� .............. . 


© WJEC CBAC Ltd. (3440U30-1B) 
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(b) 
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The total nitrogen level in a fish tank changes with time as shown in Graph 1 of the 
resource folder. 


(i) Describe how the levels of ammonia and nitrate change over the 45 days.


r) e..r Sed-.. ............. �. .rl, ,, f-"\( V'"\.0-, 
. . .. 11:".".4. ............... ··:.:.;.:..:/·· 


Total nitrogen level = ammonia level + nitrate level + .. !'\\ t'1i}:<'., 


(iii) Use the following equation:


rate of change of total nitrogen = 
change of total nitrogen (units) 


time (days) 


to calculate the rate of change of total nitrogen over the 45 days. 


Rate of change of total nitrogen = .. lr-5 . .............. . .. .. ....... ... units/ day 


© WJEC CBAC Ltd (3440U30-1B) Turn over. 


only 












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

Correct and qualified comment on the suitability of the test kit.Correct improvement.Correct and qualified statement of suitability of the test method.High Band 5/5
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Task B: Evaluation [5] 


Evaluate the method used by fish keepers to test the composition of water in fish tanks. 


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


/ -Jt-,g_···· SL'.l i1'?h1L!:J·······L5 .. �:···· ;j
acJ .......... � .... .il .... do� ... .


lo::y 't:o � a_{� \you.. Cw:i, alJo � wt,ol 
JI,;_ (.qlov.6 o/<L Q fl j-j,,�_ fu1,.e_ c,,,,,J h.,;,b:J d,.µkk,1
e� 1n Wu_ t/,JL �" , 


······•·· · ························ · · · ··•·· . .  ···· . .  ·· ··· . .  • · · · · ·· · · ········ • · ··· · ······• ····· · · ··· · ············ · · ····· ········"·' ········· ·· ············ ······ • •··········"······ . .  , ,  . . . . . . . . . . . . . . .  ···········"·· 


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 collected in a water 
barrel is suitable for a fish tank . 


. ){9..(A ......... C.o✓.rJ .& .. .... ....... � ...... & .. ...... � .. .. -J�+ ....... � ........ ..... .
... t� ... ....... fJJctiu . .  W..lil ...... k. . dd!J/.� ..... 6/� ...... � ...... .d.
..... 0-<'.1-0 ...... Ji ..... M..b11.+, .. f � _


1
.f "'f! ....... itJ/&: ..... lD.rL\ ..... k ..... fu. ik� 


1 ....... . .
.... C..h./e.CiNl .......... r\1f:a.n.� ....... Q� ... �.t. ... � .. Cfl!.fl!f, .. 
....... . ?> .. 9 ........... i.t ......... WilL ............ � .... -� ...... � ...... .if ..................................
········· ·· · · ·········· ···· ··············· ········· · · ············· ·· · · ·········· • · · · ······· ······· · · · · · ·· · ······· · ·· · ············· ··· · · ···· ···· ··········· -··-- ·············· · · ···• · ··········· · · · ···················· 


END OF PAPER 


©WJEC CBAC Lid. (3440U30-1 B) 
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Sticky Note

Inappropriate comment on the suitability of the test kit.Correct improvement.Inappropriate statement of suitability of the test method to determine the quality of water-barrel water.Bottom Band 1/5
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Task B: Evaluation [5] 


Evaluate the method used by fish keepers to test the composition of water in fish tanks. 


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


. f-:9[. 


\.-� 


('-�:::, °"' ············ fo"':: 


(_ 


Suggest one way to improve the monitoring of the water in the fish tank. 


,-� ....... WC\tl� ...... (A.l.\ .. . 


.......... �I-We l!'1lx/L 


\-<1 


l·'v'---


........... e..?.� ...... ...... (/ __ ':� .. (l ................. \'>'?. . ...... ... f\l:�.��--


I ""'-\l t- IJ'J' . .,__


WIDtt,\.-.JIAL 


p""'-"-


\..,Wo.,,_.,.__'--C¾, I:).,<-


\-�• \-e£,� 


� ,r- �"'-"-


(A_lOV"...._ ....... � .. ��---


C) 'vv .,,_,,__ .......... . C!. . t--: . . . 


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 collected in a water 
barrel is suitable for a fish tank. 


Wdvud-
1 
'I\-,.. 


�w-
\., <-.c,c' } z..c- . 
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END OF PAPER 


(3440U30-1B} 
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only 












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/nitrite/nitrate/ammonia 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) (i) Ammonia level increases (up to a maximum from Day 0 up to Day 11), (1 Level 2) 
then decreases to zero at day 23 (1 Level 3) 
Nitrate level continues to increase from zero after Day 8. (1 Level 3) 


Must have reference to day for either nitrate for 3rd mark 
(ii) Total nitrogen level = ammonia level + nitrate level + nitrite level (1 Level 2) 
(iii) 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑜𝑜𝑜𝑜 𝑐𝑐ℎ𝑟𝑟𝑎𝑎𝑎𝑎𝑟𝑟 𝑜𝑜𝑜𝑜 𝑟𝑟𝑜𝑜𝑟𝑟𝑟𝑟𝑡𝑡 𝑎𝑎𝑛𝑛𝑟𝑟𝑟𝑟𝑜𝑜𝑎𝑎𝑟𝑟𝑎𝑎 = 45−0


45−0
= 1 (𝑚𝑚𝑎𝑎/1000 𝑐𝑐𝑚𝑚3) / 𝑑𝑑𝑟𝑟𝑑𝑑 (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 FT Pck A MS 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.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be 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; use
digital metre/data logger)


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 (4.) – 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 
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. 


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. 


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 


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.  


3440U30-1 WJEC GCSE Applied Science - SA Unit 3 FT Pack A MS S19/DM 





		SA U3 FT Pck A MS Act 2 Task B.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.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.
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Task A: Planning [17] 


State the independent variable in your experiment. 


C ; t ......................................... ........................ o.J.o.. . .l. ... S .. ········ ........................................................................... ················ ................. . 


State the controlled variables in your experiment. 


sµM/2_ �1'10,1}: ?1 pctoxlcl.c C§Lt1y 
':.,c�ML � +yp� �/ MeCJ.4A.ufJ CU;.,Jf 
... s.� ............. CUltJron.i: ......... lf--........... Sc.a .. fY.. ............................................................................................................


State the dependent variable in your experiment. 


1,1), /::,}�� HRf:&51,;(q_ 1k fi"/4 kk'?,j Jc,, {k�M< In recd_ 


State the equipment you will use. 


-::�1{�············c,1;:-t .......... (s,.·.2-t ··"····z:?�J) .. L)
ti


:J·w·""· l .. .
·····6fJ·rl�Je,e••f ... o�,k................. ···············································································�···· . . ..


z_,j ( of C .... 'Si.a a.p .................................................................. ,... . .. plr;,Sf;c. .... 'i:(r,,.y ................................................... . 
,;_.3 i( ... Cboff,er.L .. pok+o.................................... ····(}o!Jj··IiS' ......................................................
� {_ .... (¼43_. t-l•V-\·U.� .... -<A .. , .. O.x..t .. e{g................ . ................................................................................................... . 


j ... f e..u.Sl. ..... .S.o./.u.+. .. i . .a.-n................................... . ................................................................................................... . 


J- J�t�k,t•••••••••••••••••••••••••••••••·•••••••••••••••• 
······························•··············•··········•······•························•···•········ 


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


© WJEC CBAC Ltd. (3440U30-1A) 
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State how you will carry out your experiment. 


You should add two drops of washing up liquid to the measuring cylinder to stabilise the froth, making 
it easier to measure. 


You should test each of the three catalysts, three times.


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


. 5.J .e..p. . I. = .. r,.r�f .. c,,ue. ... W.£Lc. cJ-o.f.Lf. fu. Ej .J/f/'1VJ.f l.1 S.f.:�I . 17.0 .. �


I 
Examiner 


only 


P'jc �- . . . . .... .. . . ... . . . . . . . ..... .. . . 
. 5.&f .. 2 � ...... 1.'hYL JJc .. 1.J..>LL\ .... hcJr..� $ ,,c.z. 0� .... p vti:k_.3. l14JS.:j_.(/1,l / 
... k0.J:. .... 0/.t:., .... !.hz .... S.(Y.\½ ....... $...::2.e ..... M. ...... Hu .... .;.10shl ... l';:7�.w.� ... w..:.L.( ... ff.io.kc 


s.;; � � �� ouL� €!j}U�t fi�Jy. ; 
.. S. .... �.f. .... 3 ... 7 . .  WL ... 


u..uiJ. ....... � ...... M� c0».A ....... .O.� ....... C.ak.l,. SL.O .. U ....... +.o .............
.... +k ..... <;,,«r�.U ...... CvAud: .... +.t.� ...... d.r.o.>r.irli. .. p:,.�w. ... :; .. 9.-... (-j·····.5..lve.�«tl . .fo.t:o/.r). .. ? ... �.


Ye 4'> 1c -:15 \I!. '>f'.�S, ,0. ?c Jf . .. · , · .. .. .. . . . . . .. . , . , . . . . . . ... . . ... :. . . . .. .. . . . . ....... . 
Sfet 4-=c W<. ivi?t, '-W! pvf ovf Sc,,.f;!J_fJ�6 �f.J -h 
Nea&. .... a.. rk l!lf � f R.JotJx,.f.g_ /JJ!wl is?o,M 
.5.te.P. ... r:;� .... lv.� ...... W. .... U ..... � ........... f..v..&. ....... H� ..... .C.0.� .... � .... +d.\K .................. •··
.i:f�c:;J·· . .... ........ C!,l.1..0.W ...... � ..... [µ,g_ ... t;iLll. .... µ) ...... 2 .... b,e:\ ..... rd .... S..c.af. ..' ( ':. rl
4!J.h, o'; J:k . : r.,f,. ISJ, 


5f!f b ; SJ, W,t: fkn Add HV<a �y�fce.&rs':JI 
k/1 twd � As ;"'"° &. WL f>iJt 


0 rJ:j A : 
�le½± lflf ;;w IA.o.fd. We w lL &/L t:f¼L fkd t
..... +o ...... � ........ ht.t.«/ ....... ..l<?.nq .... d. ..... fu/({J,J.... !� ..... t/Lz ....... ./2.tJ.b..{J.l-?J .... fo. .. fe.c{.Ci ........


I } , . .J tif.i.. 
(loc,0 


; . fl. r, . ::; SteP? � WR l"v,{l f?OJ�! oliq'::!0" >fef!_ � 
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Task A: Planning 


State the independent variable in your experiment. 


[17] 


Examiner 
only 


IINL �O,t�p� f-q,--:- ec,u._n. �i<P""�t-'." wi\--0'-


vtre.. (\,'\� Po f-c\\o) yux.� .S: "',)fc,-A'SiO'I M VIACJ "'(jCiJl'<J/- livJ 6V cl,2..-


State the controlled variables in your experiment. 


l't1a 1lu- .......... V\/\Q;J qp ........ � CctJ::ays.J£ ................ Qy;) ........ � ... . 
.. VP\,¼.� ........... \/.ez)········· .J,� ..... 9'-::� ........... � . ......... !:;QvY-,Jl .. .


ClVV\1'1\C� .......... o�... '0':X/4rrif' ....... P✓ox1'<:A&


State the dependent variable in your experiment. 


J/q1,y vv,J,�c.,b -�0drc:g &.n pqoxki� W€.. Jj\�e
\:-o b-Q_ � ,;:;;.CA.vv....st.. l�, zc,..____ll._.i....,_ fJCPIY'�i"\ 1-


state the equipment you will use. 


&<f�� \9°98\Qj 
.. cl ,.:��········•ft,irYI .... 


��� °\)()\.� 


. ... 0J�l\/\,:J . t4-f . i, 0,,�0 .. 
. .. \'i<'.' ol


f
� PP1h9 ··········f1(�tk ... 


\,x: S�!viJ . roe,{


Y� s\)..sPtfl�icttt 
..... M!A-��.O\�� 


5 
.. Cl .. vj ..


....... \YZ�o {VV\ ............. i1l {Q(,S""'ll/\.f [(yi)iif' ... \"' ..... c.o�'.S ·········� ... t\�<:,\IJ:f".
\ )(. ·s, \of> Wc1...� fro i<l� 


3, )<. c:;y>q,,,1::,�,aj
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State how you will carry out your experiment. 


You should add two drops of washing up liquid lo the measuring cylinder to stabilise the froth, making 
it easier to measure. 


You should test each of the three catalysts, three times. 


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


frj:-:;� LcO\b£0: ........ OJJ,, .......... � RUM»{� E�t 


0 '"' () Ve 8dl-c ..........• � ....... (b ... .


oVv" } -0 ,,.1/' � �f://ZJ.'1 . 


f'�fQX:t(lizc .... �','0-:� 0... \c,<,:,<;_vJ V� S2:)\C,� f..µ_� 
tv:i�o (A_ ZSG> Cyv\� �� �� c2:7 t i: ncc-u--


\- lA) c, (){��qF!3. oP t,0��L.::,,9" ·······•�···· 


/V\:y<--i-\Jf .Q, S\,'f , ..... �... S"'-ur 


$�I>)!>,- Q\\l>JC:� 
... T'.�'."::� .. . Vu-, w L "''"ij LI:- \--C"-\U1.S. 1-:-o� µ.__,___ f:oj "'.'.'.)


\-P J Q_� . .... .... ... \_() C:, '::: � 
� t'Vl(:A/' /"( � /' ':'.':-:let� 


� .. 9.-t·.�·-· 


['epeaJ- ................. t� ........ c"'-b7qy� .... 4f':e-,Q •�t ............ µ,S.lv\g 


�Ml tJF "/� CL\S()�&:111 ........... � JiW:1 .... 0:�5/ 
J\'f' fV\9-,"�C"\,� C�\l_) "°"'; � 


rv- & \r"v -61._CA Par1-o 
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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 (type of catalyst) 5. Identifies 1 controlled variable (same
apparatus, same vol/conc peroxide, same
type/vol washing up lq / same temp)


9. No unnecessary equipment


2. Identifies the dependent variable (time to produce
froth)


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 the 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 froth 


Dependent Variable – 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 Risk Control Measure 
oxygen gas supports combustion may cause fire resulting in burns to skin during 


decomposition 
Well ventilated work space 


Yeast suspension is an irritant Irritated {skin/eyes} whilst {pouring/handing the 
solution} (1) 


Wear safety goggles/wash skin immediately using 
water/wear gloves (1) 


Manganese(IV) oxide is harmful Harmful (making person sick/ill) if inhaled or 
swallowed whilst {carrying out experiment/handling} 
(1) 


Keep face away from powder/  Keep in covered petri 
dish. 
OR 
Wash/rinse out mouth with water (1) 


Dilute hydrogen peroxide solution is an 
irritant (1) 


Irritated skin/eyes whilst {pouring/handling} 
   AND 


Wear safety goggles/wash off skin 
immediately using water /wear gloves(1) 


Hazard must include nature of hazard, risk must be linked to action. 


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 [17] 


State the independent variable in your experiment. 


C ; t ......................................... ........................ o.J.o.. . .l. ... S .. ········ ........................................................................... ················ ................. . 


State the controlled variables in your experiment. 


sµM/2_ �1'10,1}: ?1 pctoxlcl.c C§Lt1y 
':.,c�ML � +yp� �/ MeCJ.4A.ufJ CU;.,Jf 
... s.� ............. CUltJron.i: ......... lf--........... Sc.a .. fY.. ............................................................................................................


State the dependent variable in your experiment. 


1,1), /::,}�� HRf:&51,;(q_ 1k fi"/4 kk'?,j Jc,, {k�M< In recd_ 


State the equipment you will use. 


-::�1{�············c,1;:-t .......... (s,.·.2-t ··"····z:?�J) .. L)
ti


:J·w·""· l .. .
·····6fJ·rl�Je,e••f ... o�,k................. ···············································································�···· . . ..


z_,j ( of C .... 'Si.a a.p .................................................................. ,... . .. plr;,Sf;c. .... 'i:(r,,.y ................................................... . 
,;_.3 i( ... Cboff,er.L .. pok+o.................................... ····(}o!Jj··IiS' ......................................................
� {_ .... (¼43_. t-l•V-\·U.� .... -<A .. , .. O.x..t .. e{g................ . ................................................................................................... . 


j ... f e..u.Sl. ..... .S.o./.u.+. .. i . .a.-n................................... . ................................................................................................... . 


J- J�t�k,t•••••••••••••••••••••••••••••••·•••••••••••••••• 
······························•··············•··········•······•························•···•········ 


..................................................................................................... 
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State how you will carry out your experiment. 


You should add two drops of washing up liquid to the measuring cylinder to stabilise the froth, making 
it easier to measure. 


You should test each of the three catalysts, three times.


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


. 5.J .e..p. . I. = .. r,.r�f .. c,,ue. ... W.£Lc. cJ-o.f.Lf. fu. Ej .J/f/'1VJ.f l.1 S.f.:�I . 17.0 .. �


I 
Examiner 


only 


P'jc �- . . . . .... .. . . ... . . . . . . . ..... .. . . 
. 5.&f .. 2 � ...... 1.'hYL JJc .. 1.J..>LL\ .... hcJr..� $ ,,c.z. 0� .... p vti:k_.3. l14JS.:j_.(/1,l / 
... k0.J:. .... 0/.t:., .... !.hz .... S.(Y.\½ ....... $...::2.e ..... M. ...... Hu .... .;.10shl ... l';:7�.w.� ... w..:.L.( ... ff.io.kc 


s.;; � � �� ouL� €!j}U�t fi�Jy. ; 
.. S. .... �.f. .... 3 ... 7 . .  WL ... 


u..uiJ. ....... � ...... M� c0».A ....... .O.� ....... C.ak.l,. SL.O .. U ....... +.o .............
.... +k ..... <;,,«r�.U ...... CvAud: .... +.t.� ...... d.r.o.>r.irli. .. p:,.�w. ... :; .. 9.-... (-j·····.5..lve.�«tl . .fo.t:o/.r). .. ? ... �.


Ye 4'> 1c -:15 \I!. '>f'.�S, ,0. ?c Jf . .. · , · .. .. .. . . . . . .. . , . , . . . . . . ... . . ... :. . . . .. .. . . . . ....... . 
Sfet 4-=c W<. ivi?t, '-W! pvf ovf Sc,,.f;!J_fJ�6 �f.J -h 
Nea&. .... a.. rk l!lf � f R.JotJx,.f.g_ /JJ!wl is?o,M 
.5.te.P. ... r:;� .... lv.� ...... W. .... U ..... � ........... f..v..&. ....... H� ..... .C.0.� .... � .... +d.\K .................. •··
.i:f�c:;J·· . .... ........ C!,l.1..0.W ...... � ..... [µ,g_ ... t;iLll. .... µ) ...... 2 .... b,e:\ ..... rd .... S..c.af. ..' ( ':. rl
4!J.h, o'; J:k . : r.,f,. ISJ, 


5f!f b ; SJ, W,t: fkn Add HV<a �y�fce.&rs':JI 
k/1 twd � As ;"'"° &. WL f>iJt 


0 rJ:j A : 
�le½± lflf ;;w IA.o.fd. We w lL &/L t:f¼L fkd t
..... +o ...... � ........ ht.t.«/ ....... ..l<?.nq .... d. ..... fu/({J,J.... !� ..... t/Lz ....... ./2.tJ.b..{J.l-?J .... fo. .. fe.c{.Ci ........


I } , . .J tif.i.. 
(loc,0 


; . fl. r, . ::; SteP? � WR l"v,{l f?OJ�! oliq'::!0" >fef!_ � 
ft� :le! W-/4. c0n jel c,, S,eJ </; [..&S.u/8 Jc 
w_�r o v.l e,, fY i 0;6 -;(v�o/< a:)// 1!1rA!r,,L If« 


... C.df..�v. .......... A ........ f.M./. ......... t�.'. .... : ..................................................................................................
i/ 


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


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


. . .
.
. . .


. .
. . . . .


. . . .
.
. .


. .
. . . . . .  
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Sticky Note
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Task A: Planning 


State the independent variable in your experiment. 


[17] 


Examiner 
only 


IINL �O,t�p� f-q,--:- ec,u._n. �i<P""�t-'." wi\--0'-


vtre.. (\,'\� Po f-c\\o) yux.� .S: "',)fc,-A'SiO'I M VIACJ "'(jCiJl'<J/- livJ 6V cl,2..-


State the controlled variables in your experiment. 


l't1a 1lu- .......... V\/\Q;J qp ........ � CctJ::ays.J£ ................ Qy;) ........ � ... . 
.. VP\,¼.� ........... \/.ez)········· .J,� ..... 9'-::� ........... � . ......... !:;QvY-,Jl .. .


ClVV\1'1\C� .......... o�... '0':X/4rrif' ....... P✓ox1'<:A&


State the dependent variable in your experiment. 


J/q1,y vv,J,�c.,b -�0drc:g &.n pqoxki� W€.. Jj\�e
\:-o b-Q_ � ,;:;;.CA.vv....st.. l�, zc,..____ll._.i....,_ fJCPIY'�i"\ 1-


state the equipment you will use. 


&<f�� \9°98\Qj 
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��� °\)()\.� 
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\ )(. ·s, \of> Wc1...� fro i<l� 


3, )<. c:;y>q,,,1::,�,aj
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State how you will carry out your experiment. 


You should add two drops of washing up liquid lo the measuring cylinder to stabilise the froth, making 
it easier to measure. 


You should test each of the three catalysts, three times. 


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


frj:-:;� LcO\b£0: ........ OJJ,, .......... � RUM»{� E�t 


0 '"' () Ve 8dl-c ..........• � ....... (b ... .


oVv" } -0 ,,.1/' � �f://ZJ.'1 . 


f'�fQX:t(lizc .... �','0-:� 0... \c,<,:,<;_vJ V� S2:)\C,� f..µ_� 
tv:i�o (A_ ZSG> Cyv\� �� �� c2:7 t i: ncc-u--


\- lA) c, (){��qF!3. oP t,0��L.::,,9" ·······•�···· 


/V\:y<--i-\Jf .Q, S\,'f , ..... �... S"'-ur 


$�I>)!>,- Q\\l>JC:� 
... T'.�'."::� .. . Vu-, w L "''"ij LI:- \--C"-\U1.S. 1-:-o� µ.__,___ f:oj "'.'.'.)


\-P J Q_� . .... .... ... \_() C:, '::: � 
� t'Vl(:A/' /"( � /' ':'.':-:let� 


� .. 9.-t·.�·-· 


['epeaJ- ................. t� ........ c"'-b7qy� .... 4f':e-,Q •�t ............ µ,S.lv\g 


�Ml tJF "/� CL\S()�&:111 ........... � JiW:1 .... 0:�5/ 
J\'f' fV\9-,"�C"\,� C�\l_) "°"'; � 


rv- & \r"v -61._CA Par1-o 
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One risk correctly identified with action (Yeast).Both control measures correct.No fourth hazard/risk/control.Middle Band 3/6
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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 catalyst 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]


State the independent variable in your experiment.


State the controlled variables in your experiment.


State the dependent variable in your experiment.


© WJEC CBAC Ltd.


State the equipment you will use. 


Examiner
only
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State how you will carry out your experiment.


You should add two drops of washing up liquid to the measuring cylinder to stabilise the froth, making 
it easier to measure.


You should test each of the three catalysts, three times.


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


Examiner
only
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Complete the risk assessment for your method.


Some parts have been completed for you.


© WJEC CBAC Ltd.
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Task B: Collect and record data [13] 


Examiner 
only 


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. 


You may record the raw results in the space below. 


hfe 


ye-us�So/u+;on 


12.-vi 


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


'o,,._ ke."1 
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----


,� IS 


s (..C,o,yj 


---


/_ 


Yeasl
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Task B: Collect and record data [13] 


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. 


You may record the raw results in the space below. 


?J Cs) 


I 
4-) CS) 
�7Gs) 


-


Jt-t-s C.S) 


4� 


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


· S "'"� t y e���
._
P_<.-"_\· �-... -'-----. Ma� ( % o-..ddJL 


/ �\- ?::, Z--:8 CS J '+2 {§.) ?..I { 57 I 
l �LU -t----,.._�_'-4_-7- c ss I Lfo Cs) Lf-5 cs) 
� � e5Lv\,t c.+ L� (; .S) 


3 C.c. (S)
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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 down column (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); Not in 
body of table NB: not secs 


 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. 
 
 


  





		Q9 MS.pdf

		Mark

		(

		Comments ( Page 1)

		(

		Mark

		Comments ( Page 2)

		  M1

		M1

		B1

		B1

		B1

		(

		Mark

		Comments ( Page 3)

		Mark

		(

		Comments ( Page 4)



		SA U3 FT Pck A MS Act 1 Task B.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.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.












9 


Task B: Collect and record data [13] 


Examiner 
only 


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. 


You may record the raw results in the space below. 


hfe 


ye-us�So/u+;on 


12.-vi 


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


'o,,._ ke."1 


z 
----


,� IS 


s (..C,o,yj 


---


/_ 


Yeasl
sc Iv Lio{)


3s 


26 
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Turn over. 



Sticky Note

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



Sticky Note

Recording:Catalyst names recorded.Time recorded.Table designed.Suitable column headers.Clear tabulation.Common precision used.Correct units as headersHigher Band 7/7
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Task B: Collect and record data [13] 


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. 


You may record the raw results in the space below. 


?J Cs) 


I 
4-) CS) 
�7Gs) 


-


Jt-t-s C.S) 


4� 


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


· S "'"� t y e���
._
P_<.-"_\· �-... -'-----. Ma� ( % o-..ddJL 


/ �\- ?::, Z--:8 CS J '+2 {§.) ?..I { 57 I 
l �LU -t----,.._�_'-4_-7- c ss I Lfo Cs) Lf-5 cs) 
� � e5Lv\,t c.+ L� (; .S) 


3 C.c. (S)


� U.U .... "-.\:._'::? \�S0-.U::. 
r\o� uS-t?..d 
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34 -� Cs)


Turn over. 


Examiner 
only 



Sticky Note

Measuring:All three catalysts tested.Measurements repeated three times.Repeats inconsistent.Higher Band 5/6



Sticky Note

Recording:Catalyst names recorded.Time recorded.Table designed.Unsuitable column headers.Clear tabulation.Common precision used.Units not included as headers - in body of textMiddle Band 5/7












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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Task B: Collect and record data [13]


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.


You may record the raw results in the space below.


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


© WJEC CBAC Ltd.


Examiner
only


Turn over.












Sticky Note

Correct method and solution. Poor presentation.M1A1m1A1.
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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 (New) MS Summer 2018/JF 
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Task C: Analysis [10] 


Calculate the mean time to produce 100 cm3 of froth for each catalyst. Complete the table below. 


Catalyst 


Ye0s t So I u-hon


© WJEC CBAC Ltd. (3440U30-1A 


Mean time to produce 
100cm3 of froth (s) 


I 4-- o


Examiner 
only 
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Use your data to plot a bar chart showing the mean time to produce 100cm3 of froth for each 
catalyst. 


.c 


-
0 
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E 
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Catalyst 


© WJEC CBAC Ltd. (3440U30-1A) Turn over. 


Examiner 
only 


I 


I
I 


I 


I 


I 


'I 


I 







12 


It is easier to compare the catalysts by calculating the volume of froth produced per second. This can 
be determined using the following equation: 


100 
volume of froth produced per second= 


mean time to produce 100 cm3 froth (s) 


Complete the table below. 


Catalyst Volume of froth produced per second (cm3/s) 


lav 


.. ... . .. ..... .I.If . . · . .9.. ... ·�··· .... 7..� .. J ............


.. d.10 . . ,pd ....... Pk.+.o. . ..... _JO-O : 2,Cf
............ 3t-t-� ................... ...................... . 


.. 8.0..S.t ...... �.P..l.� .. E9.o .. 
ICi?7 


{.- - 3 ,.u.................................. ... ···'-··.J·········:7 .. .............. --:::-, ............ ...... . 


Use the data above to answer the following questions. 


Examiner 
only 


State which catalyst would be the best choice to propel an underwater drone. 


f:10.0Jw1� �iJ... .. � .. -d. JY«J.e. .. &j-.. i.J .. Joc,,.,,1.t4jas,' &.I 


7;;:::


yo


��=;� .. �«k .... � .... iJJYaJg .. ft� ...... .
··�······JJ- ....... Joqci'1' .. /asW ....... YuM1 ...... Jdu ..... alk.L .... ZCP.falJ.� L
.................................. ............ .. ............................................................................................................. ................................... . ....... .............. 


\ 
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Task _C: Analysis [10) 


Calculate the mean time to produce 100 cm3 of froth for each catalyst. Complete the table below. 


Catalyst 


@ WJEC CBAC Ltd. (3440U30-1A) 


Mean time to produce 
100cm3 of froth (s) 


42-5


34·3 


Examiner 
only 
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Use your data to plot a bar chart showing the mean time to produce 100cm3 of froth for each 
catalyst. 


� 
-!!?.-
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Catalyst 
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It is easier to compare the catalysts by calculating the volume of froth produced per second. This can 
be determined using the following equation: 


volume of froth produced per second= 
mean time to produce 100 cm3 froth (s) 


100 


Complete the table below. 


Catalyst 


�.�.r.ed.fkd ... ..... .f.9..t�� ....... 


...... Y..f.�S.L ...... ��9.�n


Volume of froth produced per second (cm3/s) 


O•L + 2.otP) ·······•·•···················"················" ............................ .................. .


2. :,5 &- d P)..
............ � ........................................... ............... , ... . 


. i.�.q . .i. ............ f:. ... � .. � .. P.J... ..... .............................


Use the data above to answer the following questions. 


State which catalyst would be the best choice to propel an underwater drone . 


.... �Y\����\c:J�.�)p·o···<:>·��.i ...... ���� .... w��··d1
-;
��··· ······· · .. ··········· 


Give a reason for your choice . 


.. M.� ........ L. ... l:'1..J ..... c;;.�� .......... '!.-:?� .... � ..... �:f ... . �.� ... ................... ... ..


... \"?��. ..� . .t� ..... ... 0.1=-.. � ..... 'l'f':.P.(.�. . ... 9)(/.� . ....... Pfr �«=:.<?� .... ........... ..


. . . . . . ?. .. c> ............ J,ct .......... .......... ½'\.l� .......... �.f lJ..� ........ .9..Ff. ........ ...... . �.� ..... .. . .. �.t. . . . . . . .  �r..�+ 
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Sticky Note

Suitability of method discussed.One inaccuracy stated.Repeatability of data stated and qualified.Incorrect improvement identified.High band 4/5
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Task D: Evaluation 


Evaluate the method that you have used.


[5] 


Examiner 
only 


Comment on the suitability of your method to accurately compare the mean times to produce 100cm3 


Jr forz;�


ca


�


alys


j�···· accurc.k ... Hd� ...... JLJ ...... luL .... (ouJ,lv.J �
qd ��� wAuc,,,J; ci h ¥ V-�"f:Jf,j .� ....... cJ.:d.�.:L+ ....... t,u.o..5 ...... k ...... U .... � ....... � ..... � ..... � .......... . 
� kJ po 


c,""
3 b fu Liu«&-. 


Suggest one source of inaccuracy in your method.


-£A£ ......... Cl,,/Lf� ..... fi·······5oof ..... U)g, .... pvt .... JAtb .... f1vL-. .. 0/in. ...... . 
.. � ............ :/iv_ ....... {/fJf . . . . . . W"'-$;,JJ ..... VV·······CACCU.(c>.k .. ........................... . 
Suggest one way to improve your method. 


Ero U[R... WL: . p vi- ... q_,><; �:.!) ft, tLu_ s-� �
't) Se1ay ,Ln . . .  &/_t) hM51.. . 


Evaluate the quality of your data/evidence.


Comment on the repeatability of your data. 
_ for� 3 Cq /,5fwecliJ 


�c Rpwli:J ovr f:Af� 3 :JirY:?.S ,k,, �-
... ... � ... . � .. ... . hc.ul ... .. Q ... 


� 
.... JA, . . our .. d . ..... ... . 


.... Co'tf �de,J ...... Ou..c ......... cl.cWJ. .......... wa..s.n'+. ....... +o ..... b.aJ ......... � ..... . . . . . 
.... eU.. ........ fk ....... � ......... 3 ..... J..i.M.0 ........ �d ...... �.te�.n .. (.v,_z ... .


� � w ab ±ti J, :rid e,., �""f � 1k, cw (/!:J il, Wpu! 4J, H,


-r4, , qrojh• CUL. cfl.J-JN- nu.Yo/\ w:5 Ll,Q_ V'-1":::J <if
hod \/1\L AV'!ol¼� rvt_\��Nrt'OFeJ\}eR l:w,,i � w�1/1 -1, �


<&i � s fo� \ � 1 � <s +of uJc�J-c1' b�Cll¼l UJJL UJud.f las l-i (_ (_ ,- I t Y''?l-u-5 4 Wo.o hlAd to � Lu i\.U') -Jk � Aw- looc.,..,3,
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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. 1 mean calculated correctly (ignore rounding) 4. All 3 means calculated (rounding must be 
correct) 


8. Reason given for ‘best choice’ (based on 
reaction time / rate OR other suitable answer e.g. 
ease of use etc 


2. Mean time 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). 


5. Suitable linear scale filling most of graph paper 9. Means calculated with suitable precision up to 
1dp 


3. Best choice catalyst stated (No qualification 
needed) 


6. All bars plotted correctly (± < 1 small square 
tolerance) 


10. Volume of froth produced per second 
calculated with suitable precision (2 dp max) 


 7. Volume of froth produced per second 
calculated correctly – consistent with number of 
catalysts tested. 
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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. 
 
Chart plotted of mean time (y-axis) against type of catalyst (x-axis). 
 
Mean rate of decomposition calculated for each catalyst.  Units stated. 
 
Candidates state which catalyst would be best. 
 
Reasons given using candidate’s 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 having to chop potatoes. 


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. 
 
  





		Q17 MS.pdf

		Mark

		(

		Comments ( Page 1)

		(

		Mark

		Comments ( Page 2)

		  M1

		M1

		B1

		B1

		B1

		(

		Mark

		Comments ( Page 3)

		Mark

		(

		Comments ( Page 4)



		SA U3 FT Pck A MS Act 1 Task C.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.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.












Sticky Note

Inappropriate comment about suitability of method.Unsuitable inaccuracy suggested.Repeatability of data stated and qualified.Benefit of doubt given to suggested improvement to the method.Middle band 3/5




















Sticky Note

All means calculated correctly with suitable precision.Chart plotted but no origin indicated and bars plotted incorrectly.Volume calculated correctly with suitable precision.Best catalyst stated with correct reason.Higher Band 8/10
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Task D: Evaluation [5] 


Evaluate the method that you have used. 


Comment on the suitability of your method to accurately compare the mean times to produce 100cm3


of froth for each catalyst. 


Suggest one source of inaccuracy in your method. . 1-
c.o 


ns;s to,r1 


'l�'- ........ S.-.9.�� 1""' f!:-e:,i ru..��ee,.....,, •\.AJ('\:V\ 


Suggest one way to improve your method. 


Evaluate the quality of your data/evidence. 


Comment on the repeatability of your data. 


-�.. ,�ajkS ...... .. Y""":f� , f01r5 i� l::Ck\'r
l< �cl >eo c.,F 1


· \N"� .. .. of .......... �. .. � .......... :'le� .......... c::i\c,y--::: 


···�-•-•·•····· te.c:�1�


END OF PAPER 
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Sticky Note

All means calculated correctly but inconsistent precision.Chart plotted but no origin indicated.  Bars plotted correctly.Volume calculated correctly with suitable precision.Best catalyst stated with a correct reason.Higher Band 8/10












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. 












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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Task C: Analysis [10]


Calculate the mean time to produce 100 cm3 of froth for each catalyst. Complete the table below. 


© WJEC CBAC Ltd.


Examiner
only


Catalyst Mean time to produce
100 cm3 of froth (s)
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Examiner
only


Turn over.


Use your data to plot a bar chart showing the mean time to produce 100 cm3 of froth for each 
catalyst.
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Catalyst
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Examiner
only


It is easier to compare the catalysts by calculating the volume of froth produced per second. This can 
be determined using the following equation:


Catalyst Volume of froth produced per second (cm3/s)


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


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


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


Use the data above to answer the following questions.


State which catalyst would be the best choice to propel an underwater drone.


Give a reason for your choice.


Complete the table below.


volume of froth produced per second = 
100


mean time to produce 100 cm3 froth (s)
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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 4. 1 or more suggested improvement


3. 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


Nitrite 10


Total hardness 25


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.
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only


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


(i) Describe how the levels of ammonia and nitrate change over the 45 days.


(ii) Complete the following equation:


Total nitrogen level = ammonia level + nitrate level + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii) Use the following equation:


rate of change of total nitrogen = 
change of total nitrogen (units)


time (days)


to calculate the rate of change of total nitrogen over the 45 days.


Rate of change of total nitrogen = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units / day
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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 D: Evaluation


Evaluate (comment on):


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


(ii) the quality of your data. 


height of foam


measuring cylinder


washing-up liquid, 
catalyst and 
hydrogen peroxide 
solution


3.
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Task D: Evaluation  [5]


Evaluate the method that you have used. 


Comment on the suitability of your method to accurately compare the mean times to produce 100 cm3 
of froth for each catalyst.


Suggest one source of inaccuracy in your method.


Suggest one way to improve your method. 


Evaluate the quality of your data/evidence. 


Comment on the repeatability of your data.


END OF PAPER


Examiner
only












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.
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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.


WATERCONDITIONE
R


1 sec. 60 sec.


STOP


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


 REMOVE DIP SHAKE WAIT COMPARE







(3440U30-1C) Turn over.
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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


2001608040200


30018012080400


30015075250


10.05.03.01.00.50


6.04.02.01.00.50


8.47.87.26.86.2


NITRATE (NO3
–)


NITRITE (NO2
–)


TOTAL HARDNESS


TOTAL CHLORINE


AMMONIA


pH – FRESHWATER


Safe


Safe


Safe


Very Soft Soft Hard Very Hard


Safe


Acidic


Unsafe


Unsafe


Unsafe


Unsafe


Neutral Alkaline
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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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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.





























