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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 2002 0.7 0.4 1 74 99.8

3 2000 0.8 0.7 2 40.5 99.7

5 2000 1.1 0.7 2 55.3 99.7

7 1979 1 0.6 2 50.8 98.7
8bi 1991 0.7 0.5 1 71.5 99.3
8biii 1942 0.8 0.7 2 38.7 96.8
9a 1993 1.5 0.7 2 74.7 99.3
9c 1950 2.1 1.3 4 51.3 97.2
9dii 1901 0.1 0.3 1 13.3 94.8
9div 1960 1.4 1.3 3 47.7 97.7
10bi 1948 1.7 1.2 3 55.2 97.1
10biii 1891 1.1 1 2 54.2 94.3
10cii 1969 1.6 0.6 2 80.9 98.2
11b 1947 2.6 1.4 4 64 97.1
11d 1896 0.6 0.5 1 61 94.5
11eii 1990 1.7 1.2 5 33.9 99.2
12b 1881 2 1.9 6 33 93.8

A level Chemistry Unit 3 1410U30-1

Question

90 100

Facility Factor %



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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6. The enthalpy of solution of sodium chloride is +4 kJ mol~'. Explain why this compound is soluble
in water despite this value being positive. [1]
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Section A

Marks available

Question Marking details AO1 AO2 AO3 Total Maths Prac

1s? 2s? 2p° 3s? 3p° 3d'? 4s* 1 1
[Cr(OH)e]* 1 1

(a) 6NaOH + 3Cl, — NaClO; + 5NaCl + 3H,0 1 1

(b) disproportionation where the same element is both oxidised and
reduced 1 1
(white precipitate and) steamy fumes 1 1 1
0.0093 mol dm™ (1)
2.36gdm™3 (1) 2 2 1
(Gibbs free energy is negative) as entropy increase of solution
overcomes endothermic enthalpy change 1 1
pH between 2 and 6.5 (1)
ammonium ion dissociates to release H" ions (1) 2 2

Section A total 5 5 0 10 1 1
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6. The enthalpy of solution of sodium chloride is +4 kJ mol~'. Explain why this compound is soluble
in water despite this value being positive. [1]

Group. 1. medak . saAL. is solukle i water




Sticky Note

This answer gains no marks. There is no reference to the enthalpy change or any reasons for solubility/insolubility.
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Sticky Note

This answer gains no marks. The idea of positive enthalpy values not being significant unless the value is large is a common misconception.










6. The enthalpy of solution of sodium chloride is +4 kJmol~'. Explain why this compound is soluble
in water despite this value being positive. 1]
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Sticky Note

This answer gains no marks. The candidate does not show an understanding of the relationship between the enthalpy changes of lattice breaking, hydration and solution. This statement must be incorrect as the enthalpy of solution is positive.










Examiner
only
6. The enthalpy of solution of sodium chloride is +4 kJmol~". Explain why this compound is soluble
in water despite this value being positive. [1]
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8.

(a) Sodium chloride and sodium bromide both react with concentrated sulfuric acid. Describe
the observations in both reagtions and explain why they are different. [3]
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(a) Sodium chloride and sodium bromide both react with concentrated sulfuric acid. Describe
the observations in both reactions and explain why they are different. [3]
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the observations in both reactions and gxplainwhy they are different. [3]
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Section B

Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(@)

any two of following observations for (1) each

e both release misty or steamy fumes

¢ only sodium bromide gives orange fumes / orange solution
e only sodium bromide gives pungent smell (of sulfur dioxide)

bromide is more easily oxidised than chloride / sulfuric acid is a
strong enough oxidising agent to oxidise bromide but not strong
enough to oxidise chloride

(b)

(i)

[H"][F]

K= TTHF ]

(ii)

Ka x [HF ]=[H*]? (1)

[H'] =~0.100 x 7.20 x 107 = 0.00849 (1)

pH=-log [H']1=2.07 (1)
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8.

(a) Sodium chloride and sodium bromide both react with concentrated sulfuric acid. Describe
the observations in both reagtions and explain why they are different. [3]
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Sticky Note

This answer gains 1 mark. The candidate attempts to describe but not to explain, so cannot gain the explanation mark. They gain the mark for the observations with NaCl but describing bromine as a red/brown solid does not merit a mark.
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Sticky Note

This answer attempts to give both description and explanation. The description for the reactions of NaCl and NaBr gains both marks, although bromine gas is normally described as orange. The explanation does not gain a mark – the reducing agent is bromide not bromine. In many answers candidates avoid this lack of clarity for bromine/bromide by using formulae. The answer gains 2 marks overall.
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Sticky Note

This answer gains all 3 marks. The candidate has carefully assessed the question, highlighting the requirement to describe and explain. They give clear observations for the reactions of both NaCl and NaBr to gain two marks. Their explanation is clear and complete, identifying that the bromide reduces the sulfuric acid but the chloride cannot due to the stated trend in reducing power.










SECTION B

Answer all questions in the spaces provided.

8. (a) Sodium chloride and sodium bromide both react with concentrated sulfuric acid. Describe
the observations in both reactions and explain why they are different. [3]

04

© WJEC CBAC Ltd. (1410U30-1)

Examiner
only











Stéte and explain the observation(s) expected. [4]
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Question

Marking details

Marks available

AO1 AO2 AO3 Total | Maths | Prac
(©) white precipitate (1) 1 1
silver chloride forms / silver ions cause a precipitate with chloride (1) 1 1
solution turns pink (1) 1
removal of chloride causes equilibrium to shift to left (1) 1 4
(d) (i) f=579x 10" (1)
E=hf=384x10" (1)
E=231 (1) 3 3 3
(i) value above 600 nm as this is absorbed by chloro but not aqua /
value below 560 nm as this is absorbed by agua complex but not
chloro 1 1 1
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Stéte and explain the observation(s) expected. [4] @
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Sticky Note

This candidate notes that there will be a white precipitate and explains why, so gains 2 marks. The effect of this on the equilibrium, and the expected colour, are incorrect so no further marks are awarded.
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Sticky Note

This candidate identifies the reduction in the Cl- concentration but doesn’t explain why. They do link this to the position of equilibrium and the expected observation and so they gain 2 marks.










4 State and explain the observation(s) expected.
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Sticky Note

This answer gains all four marks. The answer notes the white precipitate and explains by reference to the ionic equation. This gains 2 the first two marks. The effect on the position of equilibrium is explained clearly, and the colour change is correctly linked to this. This gains the remaining 2 marks.










Examiner

|
(c) A student was given a pink-coloured solution containing [Co(H20)6]2+ ions. o

Upon addition of hydrochloric acid the solution turned blue as [CoCI4]2‘ ions formed
according to the equilibrium shown below.

[Co(H,0)g]** + 4ClI= = [CoCl]> + 6H,0
Aqueous silver nitrate was added to the solution containing [CoCl,]?~.

State and explain the observation(s) expected. [4]

1410U301
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16

12. A student was provided with five ionic solids containing familiar cations and anions. Each solid
contains a different cation. The solids were labelled A, B, C, D and E.

The student attempted to dissolve all five solids in water. She then attempted to dissolve those
that did not dissolve in water in a stoichiometric amount of acid.

The results are given below.

. " Addition of Addition of
Solid | Addition of water |y e suifuric acid to solid | dilute nitric acid to solid
A dissolves giving
colourless solution 1
B dissolves giving
colourless solution 2
, pale blue solution 3 forms
c does not dissolve upon warming with the acid
D does not dissolve effervescence and
solution 4 forms
. some effervescence but effervescence and
E does not dissolve the solid does not dissolve solution 5 forms

Pairs of the solutions formed were mixed and the observations recorded.

Solution 5 Solution 4 Solution 3 Solution 2
Solution 1 (formed by no visible white white bright yellow
dissolving solid A) change precipitate precipitate precipitate
. . - brown
Soulonzlomedty || novsbie | noveble | souonwina
9 9 9 white solid
Solution 3 (formed by thick white no visible
reacting solid C with acid) | precipitate change
Solution 4 (formed by thick white
reacting solid D with acid) | precipitate

Flame tests

Flame tests carried out on solutions 1, 2, 3, 4 and 5 gave no colour with one solution, an apple-
green flame with another and a lilac flame with a third. The student noted unfamiliar flame test

colours for the other two solutions.

16
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17

(b) Use all the information provided to suggest identities for compounds A-E.

Explain clearly how you identified compounds A and C. [6 QER]

END OF PAPER

Examiner
only

17
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(a) Suggest which anion is present in substances D and E. Give a reason for your answer. |

[2]
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Explain clearly how you identified compounds A and C. o Pb \n. [6 QER]

o Bius)e ()T

Explanation o/ o
Ads PRINOs)L o) PHINO3)z Adibluetic 12001 o s O
K doje ...,4.43&..m,..xh?t;m_._ co A0iUen & KT, T T
Unjon jeot niba . fB c/\(w\nﬁquxwm—m
Jeen : Pb‘* 41— PbTu. ) B muit taceobe
k,I Lo glvera Uleo Hooe W\ g e T
Comusk covran oyt iay o0 pode W =
So!uhmu 1N en ety wxh et .t ard U Ao fog
WD P A L wWhen @ibiag. g L L. Dt
Yo baCl gyt haium o) a corV qreondasi—tost, To avn
U awe).. 4 etenrelere o N gaj tlen. readtel uitt;...
o0 R — R —————. ——







(a) Suggest which anion is present in substances D and E. Give a reason for your answer. |

[2]
Substance £ i1 kI al L qivesa ooy [hnght)
c,e//ow ot wken aobbd b solubin 4. Jiwttante ) . 13 (ly

Al It def & ale. oo waed , bt reotht o] ph /b‘“/pa/m
U pri-d~ PhCNidich der Wdliae b oA

(b) Use all the information provided to suggest identities for compounds A-E.

Explain clearly how you identified compounds A and C. o Pb \n. [6 QER]

o Bius)e ()T

Explanation o/ o
Ads PRINOs)L o) PHINO3)z Adibluetic 12001 o s O
K doje ...,4.43&..m,..xh?t;m_._ co A0iUen & KT, T T
Unjon jeot niba . fB c/\(w\nﬁquxwm—m
Jeen : Pb‘* 41— PbTu. ) B muit taceobe
k,I Lo glvera Uleo Hooe W\ g e T
Comusk covran oyt iay o0 pode W =
So!uhmu 1N en ety wxh et .t ard U Ao fog
WD P A L wWhen @ibiag. g L L. Dt
Yo baCl gyt haium o) a corV qreondasi—tost, To avn
U awe).. 4 etenrelere o N gaj tlen. readtel uitt;...
o0 R — R —————. ——




Sticky Note

In part (b) the answer gains 3 marks. Half of the ten unknown ions are identified, however the candidate gives these as formulae and several of these are unbalanced. The reasons given show an awareness of many of the key observations, but these are not applied fully. The candidate states that A must be lead(II) nitrate and B potassium iodide due to the canary yellow precipitate but does not explain clearly why A could not be potassium iodide. Similarly the Cu2+ in compound C is identified but the anion suggested is incorrect, and there is no explanation for this choice of anion.



Sticky Note

In part (a) the answer gains no marks. There is a common error here in attempting to give different identification for the anion in D and E. The question stem states that all cations are different and the question here states they are looking for one anion. Unfortunately a small number of candidates suggested CCl4 or SiCl4 as species in either part (a) or (b) indicating a lack of understanding of the bonding present.
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Sticky Note

In part (a) the candidate gains 2 marks. They have correctly identified the anion, and although they do not refer explicitly to addition of acid, the reference to effervescence is sufficient for the reason mark.



Sticky Note

In part (b) the candidate has identified 5 ions correctly, in addition to the carbonate ions identified in part (a). The reasons given include some key ideas, but also several significant errors. The references to a blue precipitate rather than a blue solution and suggestions that Pb(OH)2 is a solution are incorrect and this limits the answer to 3 marks.



















Sticky Note

In part (a) this answer gains 2 marks. It correctly identifies the anion present in both and gives an appropriate reason.



Sticky Note

In part (b) this answer gains 6 marks.  All ten of the remaining ions are correctly identified (the carbonates having being identified in part (a)). The reasons given focus on the key unique observations of the bright yellow precipitate and the brown solution and white solid. This allows the candidate to clearly identify the cations in A and C, and they give a reason for the anion in A. The answer could have been improved if the candidate had explained why the anion in C was hydroxide (or oxide) but is still sufficient for six marks. 
The candidate has not made the error of spending an extended time giving a very long answer explaining the reasons for the identification of B, D and E. These were not required in the question, and so were treated as neutral content in the answer.






Marks available

uestion Marking details
Q ¢ AOL | AO2 | AO3 | Total | Maths | Prac
12. | (a) carbonate (1) 1
react with acid to release carbon dioxide (1) 1 2 2
Indicative content
A lead nitrate or lead ethanoate
B potassium iodide
C copper(ll) oxide
D magnesium carbonate
E barium carbonate
¢ mixing A and B gives yellow precipitate so one must contain
lead ions and the other iodide ions
e C gives blue solution so contains copper(ll) ions
e Cisinsoluble but doesn't fizz with acid so oxide or hydroxide
B gives a white solid and brown solution with C — suggesting B
contains iodide so A must contain lead ions 5 5 5

e only soluble lead salt is lead nitrate (or lead ethanoate)

© WJEC CBAC Ltd.
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5-6 marks

Identifies six ions correctly (in addition to the carbonates); bright yellow precipitate is used to identify the presence of both
iodide ions and lead(ll) ions; the presence of copper(ll) ions is linked to either the pale blue colour or the reaction with iodide.
The candidate constructs a relevant, coherent and logically structured account including key elements of the indicative content.
A sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary is used accurately
throughout.

3-4 marks

Identifies four ions correctly (in addition to the carbonates); valid reason is given for at least two of copper(ll) ions, iodide ions
and lead(ll) ions

The candidate constructs a coherent account including many of the key elements of the indicative content. Some reasoning is
evident in the linking of key points and use of scientific conventions and vocabulary is generally sound.

1-2 marks

Identifies three ions correctly (in addition to the carbonates); valid reason is given for at least one of copper(ll) ions, iodide ions
and lead(ll) ions

The candidate attempts to link relevant points from the indicative content. Coherence is limited by omission and/or inclusion of
irrelevant material. There is some evidence of appropriate use of scientific conventions and vocabulary.

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

Question 12 total 1 1 6 8 0 8

© WJEC CBAC Ltd.
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Marks available

Question Marking details AOl | AO2 | AO3 | Total | Maths | Prac
(i) vertical part of titration curve is between 6.5 (allow + 0.5) and
11 (allow % 1) / vertical part lies in alkaline region (1)
select an indicator whose colour change is complete in the vertical 2 2 2
region (1)
(iv) | I | HF & H"+F /reversible reaction (or equilibrium) (1)
addition of a small amount of acid reacts with fluoride ions / shifts
equilibrium to left (1)
addition of a small amount of base removes hydrogen ions and these
are replaced by HF dissociating / shifting equilibrium to the right /
hydroxide ions react with HF molecules (1) 3 3
Il | concentration of acid equal to concentration of salt (1)
pH=-log[7.2x 10 =3.14 (1) 2 2 1
Question 8 total 7 7 0 14 4 4
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(iv)

Addition of 12.5cm?3 of 0.100 moldm=2 sodium hydroxide to 25.0 cm? of hydrofluoric
acid of concentration 0.100 moldm=3 forms a buffer solution.

[. Explain how this buffer solution works. [3]

05
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I.  Explain how this buffer solution works. [3]
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Sticky Note

This answer gains no marks. It shows a misconception seen in a significant minority of answers. The idea that the NaOH added remains in solution to react with added H+, or even that NaOH was in equilibrium with Na+ and OH- led to significant errors in answers and hence no marks.
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Sticky Note

This answer contains many correct statements, but does not answer the question of how this specific buffer functions. The definition of a buffer is correct but is not relevant. There are references to reactions going backwards or forwards, but no indications of which reaction is being discussed. Without a written reversible reaction it is not possible to assess which direction an equilibrium would shift on addition of H+ or OH-. The answer gains no marks.
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Sticky Note

This answer includes a correct equilibrium, and gains a mark, although it would be better to also include the complete dissociation of the salt. The description of the effect of the buffer when acid is added is clear and gains the mark. The explanation of the effect of hydroxide ions on the buffer is not as clear but was awarded a mark. This answer therefore gained a total of 3 marks.







