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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 3015 1.5 0.8 2 72.8 99.5
3 3027 0.7 0.5 1 71.6 99.9
5 2877 0.7 0.5 1 70.3 94.9

6b 2834 0.5 0.5 1 54.6 93.5
8ai 3023 1.6 0.6 2 82.1 99.7
8aiii 2980 0.7 0.5 1 70.9 98.3
8av 2950 1.1 0.8 2 54.1 97.3
8bi 2743 0.9 0.9 2 45 90.5
9ai 2241 1 0.9 2 47.7 73.9
9b 2642 0.8 0.8 2 42.4 87.2
9cii 2848 0.6 0.8 2 31 94
10a 2835 2.1 1.6 6 35 93.5
10c 2762 1.2 0.7 2 58 91.1
11ai 2928 0.8 0.4 1 75.3 96.6
11b 2917 2 1.4 4 51.1 96.2
11d 2488 2.3 1.7 4 58.4 82.1
11eii 2425 0.4 0.7 2 19.6 80
12b 2873 0.7 0.5 1 68.6 94.8
12d 2411 0.7 0.4 1 74.9 79.5
12f 2631 1.9 2.2 6 32.1 86.8
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(c) The formula for arsenous acid can be written as As(OH), since it contains three
hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(OH);. Justify your answer by using
VSEPR theory. [3]
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Sticky Note

Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone pairs but does not get the final mark. He/she stated that ‘atoms arrange themselves to minimise the repulsion between them’ instead of ‘electron pairs’ arranging themselves. 










(c) The formula for arsenous acid can be written as As(OH), since it contains three o

hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(QH),. Justify your answer by using
[3
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Sticky Note

Although the candidate has not named the shape, he/she gets the mark from the diagram. Candidate also gets the second and third marks for stating the number of bonding pairs and lone pairs and for using VSEPR to explain the shape. 
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Examiner
|
(c) The formula for arsenous acid can be written as As(OH); since it contains three o

hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(OH),. Justify your answer by using
VSEPR theory. (3]











(d) Phosphorus can form two chlurides-, PCl; and F'Cié. =
3 qodigaaency

0.181g of a chloride of phosphorus gave 39 cm® of vapour at 1 atm pressure when
heated to 87 °C. The sample was completely vapourised.

Show that the chloride of phosphorus was PCl;. 4]
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(d) Phesphorus can form two chlorides, PCl; and PC,.

0.181g of a chloride of phosphorus gave 33cm® of vapour at 1atm pressure when
heated lo 87 °C. The sample was completely vapourised.

Show that the chloride of phosphorus was PCl,. %4
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(d)

n=22 (1)

RT
5 -6
r]:1.01><10 X 39x10 (l)
8.31 X 360
n=1.317 x 10-3 mol Q)
= —_-137.4
1317 x 1073
M: PCl; = 137.5 therefore chloride is PCls (2)

accept alternative method
e.g. assume PCl; and work back to show volume of 39 cm?











(d) Phosphorus can form two chlorides? PCl; and FCIE )
3 qodsgeen Ty

0.181g of a chioride of phosphorus gave 39cm® of vapour at 1atm pressure when
heated to 87 °C. The sample was completely vapourised.

Show that the chloride of phosphorus was PCI. [4]
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Sticky Note

Candidate gets first two marks for correctly rearranging PV = nRT making ‘n’ the subject and substituting correct values into the equation. However, he/she does not get the third mark for calculating the value of ‘n’ nor the fourth mark for showing that the formula of the compound is PCl3. 










(d) Phosphorus can form two chlorides, PCl, and PCl,.

0.181g of a chloride of phosphorus gave 39cm?® of vapour at 1 atm pressure when
heated to 87 °C. The sample was completely vapourised.

Show that the chloride of phosphorus was PCl;, 24 " 4]
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Sticky Note

Candidate gets first mark for rearranging PV= nRT making ‘V’ the subject. He/she gets the second and third marks for substituting the values into the equation and correctly calculating the value of ‘V’. The candidate also gets the fourth mark for showing that the number of moles used in the calculation proves that the formula of the compound is PCl3. 






















(d)

Phosphorus can form two chlorides, PCl; and PCl;.

0.181 g of a chloride of phosphorus gave 39 cm?® of vapour at 1atm pressure when
heated to 87 °C. The sample was completely vapourised.

Show that the chloride of phosphorus was PCl;.

[4]
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(i) the forward reaclion invalves an increase or decrease in the number of moles of
zas
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(i) the forward reaction invalves an increase or decrease in the number of moles of
gas.
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(ii)

decrease in moles since percentage product increases as pressure increases(1)

system opposes increase in pressure by shifting equilibrium to the right / to the
side of fewer moles of gas (1)











RIS [ P e T T R AT T %mf
. 23 o
tiiy  the ‘orward reaction involves an increase or decreasa in the nurmber of moles of

gas. [2]
TH vl e a3 an. deCcmse i gusant

anoles. $RCAVS pben frsSut s plecrd

b ChHE A WA L pestpptans pedeS

Nr‘»‘%ﬂf “oa fzcxﬁn#’ Ia MCL [, He
/ﬁﬂmrﬁ; 'fucﬁf“"’/'




waltry

Sticky Note

Candidate does not gain the first mark because he/she has not stated how the % product changes as the pressure decreases. The candidate also fails to gain the second mark for using Le Chatelier’s principle because he/she has been too vague stating that ‘it shifts’ instead of ‘the position of equilibrium shifts’. 










(i) the forward reaclion invalves an increase or decrease in the number of moles of
zas
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Sticky Note

Candidate gains the second mark for correctly using Le Chatelier’s principle. Although he/she has correctly stated in the first sentence that the forward reaction involves a decrease in the number of moles of gas, he/she has not explained how the diagram shows this so does not get the first mark. 
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(i) the forward reaction invalves an increase or decrease in the number of moles of
gas.

|
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Sticky Note

Candidate gains the first mark for using the diagram since using the converse is acceptable. He/she also gains the second mark for correctly referring to the shift in equilibrium. 
















(ii) the forward reaction involves an increase or decrease in the number of moles of
gas. (2]







































































(d)  The Solvay process is the major industial orocess for the manufacture of scdium
carbonzle. Two of the stages in the prosess are chown below:

NaCl + NH; + CO, + HQ ——= NaHCO; + NH,CI
INaHEGO, — NafO; + HD + GO

Calzulate the max mum mass of sodiur carbenste, in kg, whicn could be abtained

fram 15.0 tonnes of sadium chioride. Gve yoLr answer to an appropriate number of
Ell
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T 11 ot fenn af  NaCl wd  NaHCo,
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{d} The Scivay process is the major industial prucess for he manulaciure of sodium
carbanate. Twa of the stages in the preeoss are shown below:

15 kn
NeCl + NH; + GOy + H.0 ——= NaHCO; + NHCI

2NaHCO; — Napl0; + H.0 + GO

Caleilate the ximum cartonate. in ka, which could be obtained
fram 156.0 tarnes of sodium chlarice. Give your answer tn an appopriate number of
X [l

significarl hgwes.
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{d) The Solvay process is the major industrial process for the manufacture of sodium
carbonate. Two of the stagss in the process are shown below:

NaGl + NHy + €Oy + H) —= NaHDQ; + NHCI
l i

2MNaHCO; —= Na,CO; + H0 + CO,

2 |

Caleulate the maximum mass of scdium carbonate, i

o , irgko, Which could bs obtained
from 15.0 tonnes of sodwum chicride. Giva your answel
sigrificant figures.

an aopropriats number of
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Marks available

Question Marking details
AO1 | AO2 | AO3 | Total | Maths | Prac

(d) moles NaCl = 155: ;06 =2.56 x 10° (1) 1

moles Na,COs; = 1.28 x 10°

mass Na,CO3; = 1.28 x 10° x 106 = 13 568 000 g @ 1

1 3 3
mass Na,CO3 = 1.36 x 10* kg Q)
final answer must be given to 3 sig figs
Question 9 total 3 4 5 12 5 0

© WJEC CBAC Ltd.











(d]  The Salay process is the mzjor indusbial orocess for the manufacture of sodium
cartenate. Two of the stages in the process are shown below:

NaGl + NHy; + 0O, + A0 —= NaHCO; + NH,CI

INaHCO; — Nalh; + HD + GOy

Calculate the max mum mass of sodium carbonate, in kg, whicn could be obtained
from 15.0 tonnes of sodium chioride. Give yoLr answer to an appropriste number of

ignificant figur; . [
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Sticky Note

Candidate has converted tonnes into kg not g, but still gets the first mark for correctly calculating the ‘moles’ of NaCl. Although the candidate has correctly stated the mole ratio of NaCl:NaHCO3 and NaHCO3:Na2CO3, he/she has done the calculation incorrectly and so does not get the second mark. Also, the final answer is not given to an appropriate number of significant figures so does not gain the third mark either. 










{d) The Schvay process ie the major industial process for lhe manulaciure of sodium
carbanate. Two of the Stages in the proccss are Shawn below:

15 bn
NaGl + NH; + ©C0p + HQ — NaHCO, + NHCI

PMNaHCO; —= Na3,00, + H0 + COp

Caleclate the maximum mass of sodium carconate. in ka, which could be obtained
fram 15.0 tornes of sodium chlorice. Give your answer to an app-opriate number of

significanl icures.
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Sticky Note

Although the candidate has converted tonnes to g, he/she simply used the tonnes value to calculate the ‘moles’ of NaCl, but this still gains the first mark. The candidate has incorrectly calculated the moles of Na2CO3 so does not gain the second mark. However, he/she has correctly converted tonnes to kg and given the answer to 3 significant figures so gains the third mark. 










{d)

Tne Solvay process is the major industrial process for the manufacture of sediurm
carbonate. Two of the stagss in the process are shown belnw:

NaGl + NH3 + C0p + HD ——= NaHDZQ; + NHGI
! i
2NaHCO; — Na,£O; + H,0 + CO,
2 '
Calculate the maximum mass of sodium carbanate, i ,\h’ch could b= obtained
from 15.0 tonnes of sodum chicride. Give your answsrio =n appropriats number of
sigrificant figures. 3]
" .
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Sticky Note

Candidate has correctly converted tonnes to g and calculated the moles of NaCl so gets the first mark. He/she has also halved this answer to get the correct number of moles of Na2CO3 and multiplied it by 106 to get the mass of Na2CO3, so gets the second mark. However, the final answer has been given to too many significant figures so does not gain the third mark. 
















Examiner
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(d) The Solvay process is the major industrial process for the manufacture of sodium o
carbonate. Two of the stages in the process are shown below:
NaCl + NH3 + C02 + Hzo —_— NaHCO3 + NH4C|
2NaHCO3 —_— Nach3 + Hzo + C02
Calculate the maximum mass of sodium carbonate, in kg, which could be obtained
from 15.0 tonnes of sodium chloride. Give your answer to an appropriate number of
significant figures. [3]
MaxXimum MaSsS = ... kg
12
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(¢} The formula for arsenous acid can be written as As(OH), since it contains three
hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(OH)3 Justify your answer by using

VSEPR theory. oH
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(c) The formula for arsenous acid can be written as As(OH), since it contains three
hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(OH);. Justify your answer by using
VSEPR theory. [3]
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{c) The formula for arsenous acid can be written as As(OH), since it contains three
hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(OH),. Justify your answer by using

VSEFR theory. O
As ,
'
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s
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(€)

pyramidal 1)
contains three bonding pairs and one lone pair of electrons (1)
electron pairs arrange themselves around the central atom as far as possible

from each other so that the repulsion between them is at a minimum / Ip — bp
repulsion > bp — bp repulsion Q)

first two marks can be obtained from suitable diagram











(c)
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The formula for arsenous acid can be written as As(OH), since it contains three
hydroxyl (OH) groups bonded to arsenic.

Suggest the shape around the arsenic atom in As(OH)3 Justify your answer by using

VSEPR theory. oH
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Sticky Note

Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone pairs but does not get the final mark. He/she has correctly stated that the lone pair repels a bond pair and the bond angle is reduced but has not specified that the repulsion between lone pair and bonding pair is greater than that between bonding pair and bonding pair. 


































































































































































































































































































































Use the diagram and Le Chatelier’s principle to explain whether:

(iy the forward reaction is endothermic or exothermic. [2]
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Use the diagram and Le Chatelier’s principle to explain whether:

(i) the forward reaction is endothermic or exothermic. 2]
A shhioond vemetion 1% erotlienmic o en fWed
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Use the diagram and Le Chatelier’s principle to explain whether:

(i) the forward reaction is endothermic or exothermic. [21
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()

(i)

exothermic since percentage product decreases as temperature increases

system opposes increase in temperature and takes in heat by shifting
equilibrium to the left /endothermic direction (1)

(1)











Use the diagram and Le Chatelier’s principle to explain whether:

(iy the forward reaction is endothermic or exothermic. [2]
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Sticky Note


Candidate gets the mark for using the diagram but has not used Le Chatelier’s principle so does not gain the second mark. 










Use the diagram and Le Chatelier’s principle to explain whether:

(i) the forward reaction is endothermic or exothermic. 2]
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Sticky Note

Candidate gets the mark for using the diagram to explain why the forward reaction is exothermic, but the application of Le Chatelier’s principle is too vague and so does not gain the second mark. 










[
(i) the forward reaction is endothermic or exothermic. [2]\
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Use the diagram and Le Chatelier’s principle to explain whether:
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Sticky Note

Candidate gets second mark for correctly applying Le Chatelier’s principle but does not get first mark because he/she said that product increases as temperature increases.
















(©)

The diagram below shows how the percentage product varies with temperature and
pressure for an equilibrium process.

A

% product
300atm

100 atm
10atlr1

Temperature

Use the diagram and Le Chatelier’s principle to explain whether:

(i) the forward reaction is endothermic or exothermic. [2]
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+ the reaction of the metals with cold water.

= the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.
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+ the reaction of the metals with cold water.

= the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.
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waltry

Sticky Note


Candidate scores in the higher band because the reactions have been described, appropriate equations given and there is a comparison of similarities/differences. 
The candidate has fully discussed the similarities/differences between Group 1 and Group 2 metals and has written two correct equations. He/she has also given a fairly comprehensive description of the reactions with water, although there is no reference to a lilac flame. The quality of higher-level points justifies awarding all 6 marks. An excellent answer!






110.

(@) Group 1and Group 2 metals are in the s-block of the Periodic Table. Using potassium
and calcium as examples, discuss the similarities and differences between Group 1 and
Group 2 with respect to:

» the reaction of the metals with cold water.
* the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.
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(@) Group 1and Group 2 metals are in the s-block of the Periodic Table. Using potassium
and calcium as examples, discuss the similarities and differences between Group 1 and
Group 2 with respect to:

* the reaction of the metals with cold water.
* the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.
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Sticky Note

Candidate scores in the lower band because only one reaction has been partially described and only a slight comparison has been made. 
The candidate has managed to state that potassium is more reactive than calcium and has correctly said that calcium ‘fizzes’ in water but has not described the reaction of potassium and water. He/she has also stated that reactivity increases down Group 1 but has not mentioned Group 2. Although the candidate has stated the number of outer electrons in both groups, he/she has not used that information. The solubility reference relates to the metals – there is no mention of carbonates.
2 marks awarded






10. (@) Group 1 and Group 2 metals are in the s-block of the Periodic Table. Using potassium
and calcium as examples, discuss the similarities and differences between Group 1 and
Group 2 with respect to;
+ the reaction of the metals with cold water.
* the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.
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10. (@) Group 1 and Group 2 metals are in the s-block of the Periodic Table. Using potassium
and calcium as examples, discuss the similarities and differences between Group 1 and
Group 2 with respect to;
+ the reaction of the metals with cold water.
* the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.
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Sticky Note

Candidate scores in the middle band because the reactions have been generally described and there is a comparison of similarities/differences. 
The candidate has compared the reactions of potassium and calcium and has correctly described the reaction of potassium with water but has made a slight error for calcium. Although the candidate has correctly identified that hydrogen gas forms in both reactions, he/she thought that the oxides rather than the hydroxides formed. This was a common error. However, balanced chemical equations were given. Also, a correct statement for solubilities has been given. Overall this is considered a good middle band answer so 4 marks are awarded. 






(d) Phosphorus can form two chilorides, PCl, and PCl,.

0.181g of a chioride of phosphorus gave 39cm® of vapour at 1atm pressure when
heated to 87 °C. The sample was completely vapourised.

Show that the chloride of phosphorus was PCl,. 4]
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(d) Phosphorus can form two chilorides, PCl, and PCl,.

0.181g of a chioride of phosphorus gave 39cm® of vapour at 1atm pressure when
heated to 87 °C. The sample was completely vapourised.

Show that the chioride of phosphorus was PCl,. 4]
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Sticky Note

Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this corresponds to PCl3. 
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10.

(@) Group 1 and Group 2 metals are in the s-block of the Periodic Table. Using potassium
and calcium as examples, discuss the similarities and differences between Group 1 and
Group 2 with respect to:

¢ the reaction of the metals with cold water.
* the solubility of the carbonates. [6 QER]

You should include appropriate chemical equations in your answer.

Examiner
only

10
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Marks available

Group 1 metals form cations easier than Group 2 metals

e potassium melts into a ball and catches fire/lilac flame

e calcium produces a steady stream of bubbles/cloudy white solution forms
o 2K + 2H20 — 2KOH + H:2

e Ca + 2H20 — Ca(OH)2 + H2

Carbonates

e Group 1 and Group 2 carbonates show different properties
e Group 1 carbonates are soluble, Group 2 carbonates are insoluble

5-6 marks

Comparison of similarities/differences, description of reactions and appropriate
equations

The candidate constructs a relevant, coherent and logically structured method
including all key elements of the indicative content. A sustained and substantiated
line of reasoning is evident and scientific conventions and vocabulary are used
accurately throughout.

3-4 marks

Comparison of similarities/differences and description of reactions OR description
of reactions and appropriate equations

The candidate constructs a coherent account including most 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 are generally sound.

Question Marking details
AO1 | AO2 | AO3 | Total | Maths | Prac

10. | (8) Indicative content

Elements and water

e reactivity increases down both groups

e both potassium and calcium metals react with water to give the hydroxide and

hydrogen
e Group 1 metals react more vigorously
e Group 1 metals lose only one electron while Group 2 metals lose two electrons / 4 2 6 1
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

1-2 marks
Description of reactions only or fair attempt at equations
The candidate attempts to link at least two 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.
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