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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 4589 6.6 1.4 8 83.1 100
2 4586 4.2 2 7 60.5 99.9
3 4583 6 2.2 9 66.9 99.9
4 4561 2.8 1.8 6 47.3 99.4
5 4589 6.2 2.4 10 61.7 100
6 4525 3.1 2.5 7 44.3 98.6
7 4531 3 2.1 7 42.3 98.7
8 4423 3.3 1.7 6 54.4 96.4
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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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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral answer Do not accept 


6 (a) (i) 2 pale green (1) 
precipitate forms (1) 


(ii) 3 Fe
2+


  +  2OH
‒
  →  Fe(OH)2  (3)


if incorrect award (1) for correct reactants 
and/or (1) for correct product 


(b) 2 add barium chloride solution (1) 


white precipitate forms (1) 








12 


A solution is suspected to be iron(ll) sulfate, FeS04. 
Examiner 


only 


(a) (i) Describe how sodium hydroxide solution could be used to show the presence of 
iron(ll) ions. [2] 


tM.. !.rDA..6.!.y..x.o.AS. aM, tM. KA^droVvck. 10.05 


to. mg^oL a <^mj\t ^ 
M.'.r.v- ' 


(ii) Give the balanced ionic equation for the reaction that takes place. [3] 


^ & ^ L ^ ) . ^Q r t : ( a^ ) ^ fe rQa)a Cs) ^ 


(b) Describe how you could test for the presence of sulfate ions in iron(ll) sulfate. [2] 


AdiX toriur/^ (Mond^Z'^^QJ:^ <Qc^^ O J ^ 


toJH l.o.o.s ujsf.i.i iom^. a i u>u i^ pp t :^ 



Sticky Note

ppt accepted as precipitate



Sticky Note

2 marks - test and result are both given



Sticky Note

2 marks - ionic equation not balanced but one mark for correct reactants and one for correct product



Sticky Note

2 marks - correct colour and precipitate both given
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A solution is suspected to be iron(ll) sulfate, FeS04. 


(a) (i) Describe how sodium hydroxide solution could be used to show the presence of 
iron(ll) ions. [2] 


Î ....̂ ^̂  ir<P..r^h!lAyil^^ 


..ff..c-a^.i..c\^ ̂ r̂?.̂M i.Q.fs.s. or.^ f/:.^.^^.: 


(ii) Give the balanced ionic equation for the reaction that takes place. [3] 


.£e..§P..^,. + A a t i P . ^ . . : : — EeloHXA 
(b) Describe how you could test for the presence of sulfate ions in iron(ll) sulfate. [2] 


/k(.d (^cy/:i(y.r::'...Q.U^^ 


Lc^f.y.ah^^ /.^..^^^.ifi//./2.hf^A<. 


,^€PnJ.. QCA 


Examiner 
only 



Sticky Note

2 marks - test and result are both correct



Sticky Note

1 mark - not an ionic equation, but one mark given for the correct formula of the product



Sticky Note

2 marks - correct colour and precipitate are both given
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A solution is suspected to be iron(ll) sulfate, FeS04. 


(a) (i) Descr ibe how sodium hydroxide solution could be used to show the presence of 
iron(ll) ions. [2] 


yklvr> J lmps c^. Sodkwcyi l v ^ 2 ^ > A c [ e \<s CKAJJJLA, \P 


(X CAreeta .pr:ejoX.p^b=*if:e... . ^ 


(11) Give the balanced ionic equat ion for the reaction that takes place. [3] 


reSQw..̂ ;... , + N.GV..QH.', ^ 


(b) Descr ibe how you could test for the presence of sulfate ions in iron(l l) sulfate. [2] 


A Ad vu\nc acXA. \o. soU^ o. w iAi^wife p.ĉ aclp Ac?<!hd.... >s... ^xmsxk.... 


.\v\^ S.e^vce .ô . .-r̂ W 5u.(:̂ ain2. c ? i n A C > • j \f 


Examiner 
only 


1^ 


r4 



Sticky Note

0 marks - test incorrect, therefore no marks for the result



Sticky Note

0 marks - reactants are incorrect and no attempt at product



Sticky Note

2 marks - colour and precipitate correctly given
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12
Examiner


only
6. A solution is suspected to be iron(II) sulfate, FeSO4.


(a)	 (i)	 Describe how sodium hydroxide solution could be used to show the presence of 
iron(II) ions.	 [2]


(ii)	 Give the balanced ionic equation for the reaction that takes place.	 [3]


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (b)	 Describe how you could test for the presence of sulfate ions in iron(II) sulfate.	 [2]


© WJEC CBAC Ltd.
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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral answer Do not 
accept 


7 (a) 2 0.0025 mol  (2) 


if answer incorrect award (1) for 25.0 × 0.1 


(b) 1 0.005 mol 


error carried forward (ecf) from part (a) 


(c) 2 0.233 / 0.23 mol/dm3  (2) 


if answer incorrect award (1) for 0.005 / 21.5 


ecf from part (a) 


(d) 2 10.75 cm3  (1) 


this reaction involves a 1:1 ratio rather than 2:1 
therefore half the volume of alkali is needed (1) 








13 


The concentration of sodium hydroxide solution can be determined by titration. 


25.0cm^ of 0.10 mol/dm^ sulfuric acid were placed in a conical flask and titrated with sodium 
hydroxide solution. It was found that 21.5cm^ of sodium hydroxide were required to neutralise 
the acid. 


The equation for the reaction between sodium hydroxide and sulfuric acid is as shown. 


2NaOH + H2SO4 • Na2S04 + 2H2O 


(a) Calculate the number of moles of sulfuric acid in 25.0 cm^ of 0.10 mol/dm^ solution. [2] 


f \ C V 6^ 0 0 0 
. : 3 


Number of moles of sulfuric acid = mol 


(b) Calculate the number of moles of sodium hydroxide in 21.5 cm^ of solution. [1] 


Number of moles of sodium hydroxide = ...o... o c s,.c mol 


(c) Calculate the concentration of the sodium hydroxide solution. [2] 


V 


Concentration of sodium hydroxide = .0...,..'irr'h. mol/dm^ 


{6) A reaction between the same solutions of sodium hydroxide and sulfuric acid can produce 
a different salt called sodium hydrogensulfate as shown in the following equation. 


I NaOH + (H2SO4 NaHS04 + H2O 


State the volume of sodium hydroxide solution needed to react with 25.0 cm^̂  of 
0.10 mol/dm^ sulfuric acid to give sodium hydrogensulfate. Give your reasoning. [2] 


Volume = .&..!7. cm^ wv/tA>^ 


Cv ' x-V . . . . . i ^ ^ ^ v o A ' ^ ^ XX. - o , c c a 5 K V O C C 


O...V..<./Jl^.l...-...0..,Ooa • yj " r r S J ^ i . ^ l 


Examiner 
only 



Sticky Note

Total 7 marks - a very well answered question with all the workings clearly shown



Sticky Note

2 marks - an excellent answer
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7. The concentration of sodium hydroxide solution can be determined by titration. 


25.0 cm^ of 0.10 mol/dm^ sulfuric acid were placed in a conical flask and titrated with sodium 
hydroxide solution. It was found that 21.5cm^ of sodium hydroxide were required to neutralise 
the acid. 


The equation for the reaction between sodium hydroxide and sulfuric acid is as shown. 


2NaOH + H2SO4 • Na2S04 + 2H2O 


(a) Calculate the number of moles of sulfuric acid in 25.0 cm-̂  of 0.10 mol/dm^ solution. [2] 


2 S r \<^o^^ ^-V-z 5 ^ ^ ^ 


Number of moles of sulfuric acid = ...Q...'..'̂ ??..?...?.. mol 


(b) Calculate the number of moles of sodium hydroxide in 21.5 cm^ of solution. [1] 


O - O O S' 


Number of moles of sodium hydroxide = mol 


(c) Calculate the concentration of the sodium hydroxide solution. [2] 


Concentration of sodium hydroxide = 


(d) A reaction between the same solutions of sodium hydroxide and sulfuric acid can produce 
a different salt called sodium hydrogensulfate as shown in the following equation. 


NaOH + H2SO4 • NaHSO. + H2O , 1 


State the volume of sodium hydroxide solution needed to react with 25.0 cm^ of 
0.10 mol/dm^ sulfuric acid to give sodium hydrogensulfate. Give your reasoning. [2] 


Volume = . ^ ^ ^ ^ ^ 1 * ^ ? ^ ^ ^ ^ ' ^ ^ ^ ^ ' ^ 
'TLt..../^!^lcr.yr. c.<^.f:^};>. fl llL^....f^^^^ 



Sticky Note

Total marks 7 - all parts correctly answered in this question
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7. The concentration of sodium hydroxide solution can be determined by titration. 


25.0cm^ of 0.10 mol/dm-^ sulfuric acid were placed in a conical flask and titrated with sodium 
hydroxide solution. It was found that 21.5cm2 of sodium hydroxide were required to neutralise 
the acid. 


The equation for the reaction between sodium hydroxide and sulfuric acid is as shown. 


2NaOH + H 2 S O 4 • Na2S04 + 2H2O 


(a) Calculate the number of moles of sulfuric acid in 25.0 cm-^ of 0.10 mol/dm^ solution. [2] 


•J. 0 0 0 0 2 . ^ 


Number of moles of sulfuric acid = O..-. P P J ^ S mo! 


(b) Calculate the number of moles of sodium hydroxide in 21.5 cm^ of solution. 


0-0002:3 - o aoos 


[1] 


Number of moles of sodium hydroxide = Q,:PC03, mol 


(c) Calculate the concentration of the sodium hydroxide solution. 


V 
•= 0 ; 3 . _5 


Concentration of sodium hydroxide = Q O'lJ^ mol/dm^ 


(d) A reaction between the same solutions of sodium hydroxide and sulfuric acid can produce 
a different salt called sodium hydrogensulfate as shown in the following equation. 


NaOH + H 2 S O 4 


I : \ 
NaHS04 + H2O 


State the volume of sodium hydroxide solution needed to react with 25.0 cm^ of 
0.10 mol/dm-^ sulfuric acid to give sodium hydrogensulfate. Give your reasoning. 


Volume = cm^ 


"f Vce.. ..'.%:>. (x. ).:.) rcdri.o. \Mi£LcunX i<vg SiHC^ ounz -M^s. ^bojyuL 


..yj/yx\p<r:%. m o l e s ^ )z>. nizoinxl^.e eauoV o ^ W :H^... S C ^ U M ^ . . 


[2] 


Examiner 
only 


0 



Sticky Note

Total 4 marks.  Although all the given answers were incorrect the candidate gained 4 marks by clearly showing the method used and by applying the ecf rule.



Sticky Note

0 marks - incorrect answer



Sticky Note

2 marks - as with part (b), ecf allows the candidate to gain both available marks here



Sticky Note

1 mark - although the answer is incorrect the candidate gains the available mark since he/she has already been penalised for the error in part (a). An example of an error carried forward (ecf).



Sticky Note

1 mark - although the answer (0.00025) is incorrect the candidate gains 1 mark for showing the correct method








Turn over.
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Examiner
only


7. The concentration of sodium hydroxide solution can be determined by titration.


25.0 cm3 of 0.10 mol / dm3 sulfuric acid were placed in a conical flask and titrated with sodium
hydroxide solution. It was found that 21.5 cm3 of sodium hydroxide were required to neutralise
the acid.


The equation for the reaction between sodium hydroxide and sulfuric acid is as shown.


2NaOH    +    H2SO4 Na2SO4    +   2H2O


(a)	 Calculate the number of moles of sulfuric acid in 25.0 cm3 of 0.10 mol / dm3 solution.	 [2]


Number of moles of sulfuric acid = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol


(b)	 Calculate the number of moles of sodium hydroxide in 21.5 cm3 of solution.	 [1]


Number of moles of sodium hydroxide = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol


(c)	 Calculate the concentration of the sodium hydroxide solution.	 [2]


Concentration of sodium hydroxide = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol / dm3


(d)	 A reaction between the same solutions of sodium hydroxide and sulfuric acid can produce 
a different salt called sodium hydrogensulfate as shown in the following equation.


NaOH    +    H2SO4 NaHSO4    +    H2O


State the volume of sodium hydroxide solution needed to react with 25.0 cm3 of
0.10 mol / dm3 sulfuric acid to give sodium hydrogensulfate. Give your reasoning.	 [2]


Volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3


© WJEC CBAC Ltd.
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Question 
Number 


FT HT  Mark Answer 


8 6 Indicative content 
Burn sulfur in air to give sulfur dioxide;  S  +  O2  →  SO2 


Convert sulfur dioxide into sulfur trioxide; 450 °C, vanadium(V) oxide catalyst;  2SO2  +  O2  →  2SO3 
Problems linked with converting SO3 to the acid 
Dissolve sulfur trioxide in concentrated sulfuric acid forming oleum; add water  


5-6 marks: The candidate constructs an articulate, integrated account correctly linking relevant points, such as 
those in the indicative content, which shows sequential reasoning.  The answer fully addresses the question with 
no irrelevant inclusions or significant omissions.  The candidate uses appropriate scientific terminology and 
accurate spelling, punctuation and grammar. 


3-4 marks: The candidate constructs an account correctly linking some relevant points, such as those in the 
indicative content, showing some reasoning.  The answer addresses the question with some omissions.  The 
candidate uses mainly appropriate scientific terminology and some accurate spelling, punctuation and grammar. 


1-2 marks: The candidate makes some relevant points, such as those in the indicative content, showing limited 
reasoning.  The answer addresses the question with significant omissions.  The candidate uses limited scientific 
terminology and inaccuracies in spelling, punctuation and grammar. 


0 marks: The candidate does not make any attempt or give a relevant answer worthy of credit. 


4493-01+02 GCSE Science-Chemistry C3 MS Summer 2016/LG 
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8. Describe how sulfur is converted into sulfuric acid in the contact process. Include equations in 
your account. [6 QWC] 


Sudhr. iLjicst reacted u^ith....a 


5 ± a, i n ^ 80̂ . 


:.:../.s...A 
^v.e &0J^^U£^^ 


••Oo.tBa..JZ-
•>/Qnadi.am...QxLd€..cai;.(̂ ^ 


...oesQ.. t 0 — " 


"The ajtlj^LT tr ioxide is absorbed m oonceAfcroked 
Sai/oric a a d t o t o n ^ s u o r v . l y^s men dilubcd 


^ • • ^ END OF PAPER 


Corcm^a^ Sai^ywS acid- ^ ' 
Soi/or fcnoxid€ IS not directtu 4vkdb abso rbed un . 


Examini 
only 



Sticky Note

Total 6 marks. A very good, well written answer which contains all the conditions seen in the contact process and includes all the required symbol equations.
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8. Describe iiow sulfur is converted into sulfuric acid in the contact process. Include equations in 
your account. ^ ^ [6 QWC] 


Svl m vr (S....U' 


So. 


h^oikcl^r. i 


L 
Z S O ^ ± O . ^ Z S Q ^ 


livL....5w.i x>r-. ^moxiolsi. lorwml ^^>iiv\i yvuxed. t A j j t i i 


coyNf^enfeodreA "Sul pViun o aszXA. c m A c«̂ î rexx\ cwroi<» cLUoi'€.cl 


\wVD. ki.ecau-j'Sae, ^^fsiL reocfeova hdtho. eet̂  S.O.-j. J.. 


JioO ^S UnCX^^^hrG. U<^Je 


END OF PAPER 



Sticky Note

'Diluted into water' - a confusing statement



Sticky Note

A good middle band answer worth 4 marks



Sticky Note

Conditions for this reaction not given - catalyst, temperature, etc.



Sticky Note

Heated does not fully describe the change taking place in this part of process.
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8. Describe iiow sulfur is converted into sulfuric acid in the contact process. Include equations in 
your account. [6 QWC] 


,.«>, )̂ >«t.....wuwMf>9o.: 5o\Ry •T'f :SaV^ !J!l<V!c\<3fe 


yf> H A ... .%i00JioAC\9O.. •. <g»i<v5>jfê  


'Tv'.xv.....y>.....V)tt»>*«!t t!»A5v)rVc QX^^ io tvAid^ ot- woJI*r. .Vl«<r<i. *>. 


. .yV̂ .̂... .̂ iQ̂ MMn.«(>...: 1>o>!rv.r >or.> .<>»vift .̂....u»Jb!ar.....--.. .Stv\?o».Vq,.., im^ 


E N D O F P A P E R 



Sticky Note

Total 3 marks. A lower middle band answer.



Sticky Note

The problem linked with converting sulfur trioxide into sulfuric is not discussed here



Sticky Note

Concentrated sulfuric acid used here



Sticky Note

Again, a symbol equation would gain additional credit



Sticky Note

A word equation gains less credit than a symbol equation
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14
Examiner


only
8. Describe how sulfur is converted into sulfuric acid in the contact process. Include equations in


your account.	 [6 QWC]


END OF PAPER


© WJEC CBAC Ltd.
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