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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.


4. Sulfuric acid is produced in industry by the contact process.

(b) When concentrated sulfuric acid is added to sugar a black solid is formed.
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Sticky Note
2 marks – Correct identification of elements in water leaving the sugar and the carbon left behind.








Sticky Note
1 mark - Identification of carbon being left behind (1 mark) but only water said to be leaving the sugar, hydrogen and oxygen leaving not directly identified, therefore no second mark.





(b) When concentrated sulfuric acid is added to sugar a black solid is formed.

In terms of the elements present in sugar, describe what happens during this reaction.
A [2]
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Sticky Note
0 marks awarded. No mention of carbon left behind. Mention of “hydrogen and water molecules is incorrect.
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Examiner
[
7. Alaboratory technician prepared a solution of sodium hydroxide, NaOH, in the following way. o

* He weighed out accurately 2.0g of sodium hydroxide.
» He dissolved the sodium hydroxide in 250 cm? of water.

The relative formula mass (M,) of sodium hydroxide is 40.

(b) A student was asked to carry out a titration to check the concentration of the sodium
hydroxide solution. She carried out the titration using the apparatus shown below.

il 0.2mol/dm?
/ hydrochloric acid

25cm? of sodium hydroxide
solution and indicator
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The equation for the reaction taking place is as follows.

NaOH + HCI —_— NaCl + H,0

The titration was carried out three times and the results obtained are shown below.

Titration
1 2 3
Volume of hydrochloric
acid added (cm?) 22.2 22.7 22.6

Calculate the number of moles of hydrochloric acid that reacted and hence the
concentration of the sodium hydroxide solution. [4]

Concentration of sodium hydroxide solution = ... mol/dm?3

© WJEC CBAC Ltd. (4493-02) Turn over.
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7b

The equation for the reaction taking place is as follows.

NaOH + HCI ——  NaCl + H,0

The titration was carried out three times and the results obtained are shown below.

Titration
1 2 3
Volume of hydrochloric
acid added (cm?) 22.2 227 226

Calculate the number of moles of hydrochloric acid that reacted and hence the

concentration of the sodium hydroxide solution. [4]
223030 ame T =
+y 2.6 — 6+5 — » C= M
m:ﬁoq ¢ = YA -5
:22»5 Qf) Cm-b
M= \2.5

Concentration of sodium hydroxide solution = ... ‘{'5 ................. mol/dm3
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7b

The equation for the reaction taking place is as follows.

NaOH + HCI ——  NaCl + H,0

The titration was carried out three times and the results obtained are shown below.

Titration
1 2 3
Volume of hydrochloric
acid added (cm°) 222 227 226

Calculate the number of moles of hydrochloric acid that reacted and hence the

concentration of the sodium hydroxide solution. [4]

22.2409% o= (= M

Y226 —6+5 R =
= o W ’
™M= %) ¢ = A 2S5
e 5cm’
=N\ .5
>
e

Concentration of sodium hydroxide solution= ... 4’5 ................. mol/dm?
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Sticky Note
1 mark only awarded for correct calculation of mean. Incorrect equation used to calculate moles of HCl. Correct equation used for calculation of concentration of NaOH but volume not divided by 1000, so incorrect.



7b

The equation for the reaction taking place is as follows.

NaOH + [(HCI S

NaCl + H,0
A ™

The titration was carried out three times and the results obtained are shown below.

Titration
1 2 3
Volume of hydrochloric
acid added (cm®) 222 227 226
Mmean= 12.5

Calculate the number of moles of hydrochloric acid that reacted and hence the
concentration of the sodium hydroxide solution.

[4]
07 % 2Uk Y (018 = 0.0 wl
\2\ roby = 0.04F
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Concentration of sodium hydroxide solution =

.9
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7b

The equation for the reaction taking place is as follows.

NaOH + |HCI e NaCl + H,O

— % =
The titration was carried out three times and the results obtained are shown below.
Titration
1 2 3
Volume of hydrochloric

acid added (cm?) e 27 228

Moan - ’2,?' . 5 L

Calculate the number of moles of hydrochloric acid that reacted and hence the
concentration of the sodium hydroxide solution.

0.1 Xm% ONAAS

Vo g = 0.04F

& OOLT 7ce

R ———

0.02¢

"
Concentration of sodium hydroxide solution = ......... lg ....................... mol/dm?
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Sticky Note
3 marks awarded – Mean correctly calculated (1 mark). Only error made is obtaining 0.225 dm3 as volume (not 0.0225 dm3). Rest of calucation is correct therefore carrying error forward to obtain obtain 1.8mol/dm3 as final answer only loses 1 mark.



7b

The equation for the reaction taking place is as follows.

NaOH + HCI ——— NaCl + H,0

. The titration was carried out three times and the results obtained are shown below.

Titration
1 2 3
Volume of hydrochioric
acid added (cm?) 22.2 227 2256

Calculate the number of moles of hydrochloric acid that reacted and hence the

concentration of the sodium hydroxide solution.

[4]
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7b

The equation for the reaction taking place is as follows.

NaOH + HCI

—_—

NaCl + H,0

. The titration was carried out three times and the results obtained are shown below.

Titration
1 2 3
Volume of hydrochloric
acid added (cm®) 22.2 22,7 B 22.6

Calculate the number of moles of hydrochloric acid that reacted and hence the

concentration of the sodium hydroxide solution.

AVWG‘.SQ. velume vf' H(/L - (7,9_.1.})_,2-?-_*_7/2.6){_3

= = 22.5 umnm
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Concentration of sodium hydroxide solution = 0'8 mol/dm?3
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Sticky Note
4 marks awarded – Question done correctly, sufficient annotation and explanation allows examiner to follow each step to obtain the answer.
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Examiner
[
8. Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals, o

carbonates and bases. Describe and explain any differences observed. You should include
relevant equations in your answer. [6 QWC]

6

END OF PAPER
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. Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals,

carbonates and bases. Describe and explain any differences observed. You should include
relevant equations in your answer. [6 QWC]
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. Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals,
carbonates and bases. Describe and explain any differences observed. You should mclude
relevant equations in your answer. [6 QWC]
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Sticky Note
4 marks awarded – Correct observations and general word equations with an explanation of the difference in reactivity due to acid strength. No symbol equations, no discussion of dissociation of acid molecules and no naming of salts produced prevent awarding of a 5 or 6.



8.
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Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals,

carbonates and bases. Describe and explain any differences observed. You should include
relevant equations in your answer. [6 QWC]
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8. Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals, a

carbonates and bases. Describe and explain any differences observed. You should include
relevant equations in your answer. [6 QWC]
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Sticky Note
2 marks awarded – Correct observations of reaction with metal, carbonate and base. Almost all general word equations correct (except carbon dioxide missed with carbonate). No mention of differences, no attempt at symbol equations therefore lower band answer.



8. Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals,| ="

carbonates and bases. Describe and explain any differences observed. You should include
relevant equations in your answer. [6 QWC]
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8. Describe the similarities in the reactions of ethanoic acid and sulfuric acid with metals,
carbonates and bases. Describe and explain any differences observed. You should include
relevant equations in your answer. [6 QWC]
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Sticky Note
6 marks awarded – Correct observations and symbol equation for both reactions. Identification of different salts produced. Link made between reactivity, dissociation and term weak/strong acid. Differences in reactivity mentioned with reference to differences in observations. 
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Chemistry 3 - Higher tier only questions

Question
Number
FT | HT Sub-section Mark Answer Accept Neutral answer Do not accept
4 | (b) 2 | acid dehydrates the sugar removing the
elements of water / hydrogen and
oxygen (1)
carbon remains (1) C
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Question

Number
FT | HT Sub-section | Mark ‘ Answer ‘ Accept ‘ Neutral answer ‘ Do not accept
7 | (b) 4 | calculation of mean 22.5 cm?® (1) mean of 22.65 cm®

© WJEC CBAC Ltd.

0.2 x 0.0225 (1)
0.0045 / 0.025 (1)
0.18 (1)

follow through error (ft)
cao (4)

0.2 without workings
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Question

Number
FT | HT Mark Answer
8 6 QWC Indicative content

e observations made when both acids react with metals, carbonates and bases e.g. temperature rise, liberation
of gas, time to dissolve

e difference in rate of reaction and explanation in terms of strong/weak acid

e salts formed

e word / chemical equations

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.
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