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All Candidates' performance across questions
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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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SECTION B

Answer all questions in the spaces provided.

(a) Describe the nature of the bonding in simple alkenes and explain how this governs their

Examiner
only

chemical behaviour. [4]
A diagram may be used as part of your answer.
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(b) State the type(s) of isomerism that exists in simple alkenes and draw the structures of
[3]

all the isomeric forms of C4Hg that are alkenes.
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SECTION B
Answer all questions in the spaces provided.

(a) Describe the nature of the bonding in simple alkenes and explain how this governs their
chemical behaviour. [4]

A diagram may be used as part of your answer.
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(b) “State the type(s) of isomerism that uﬂﬁ; in simple*alkehes and dréw the structures of
all the isomeric forms of C,Hg that are alkenes. [3]
Type(s) of isomerism

N - ™
e ot H w
,C:"-C,-C.-c-h- il :""
4 A Het-C=g-e =4
B " [
; "
h-c'__l__'
H | 1I5-I
-l . -
b 5
=

© WIEC CBAC Lid (B410UZ0-1) Turn over.

Bargudan










7.

SECTION B

Answer all questions in the spaces provided.

(@) Describe the nature of the bonding in simple alkenes and explain how this governs their

chemical behaviour.

A diagram may be used as part of your answer.
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(b) State the type(s) of isomerism that exists in simple alkenes and draw the structures of

all the isomeric forms of C,Hj that are alkenes.
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Section B

Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

7 | (a)

o-bonds formed between C and H atoms and o- and 1r-bonds formed
between two C atoms (1)

m-bonds formed by sideways overlap of p-orbitals (1)
-bonds gives region of high electron density (and weaker) (1)

react by electrophilic addition (1)

(b)

structural and geometric / E-Z / cis-trans (1)

HAC CH HaC H
S ;3 Ny
c=cC c=cC
/A /A

H H H CH,

H CHg H H
N/ N
c=c c=cC
VAR /TN
H CHj H C,Hs

award (2) for all four correct structures
award (1) for any two correct structures

award (2) if only structural isomerism identified and three structural
isomers (including only one of the E-Z isomers) drawn
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SECTION B
Answer all questions in the spaces provided.

(a) Describe the nature of the bonding in simple alkenes and expl
chemical behaviour.

A diagram may be used as part of your answer.
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(b) State the type(s) of isomerism that exists in simple alkenes and draw the structures of

all the isomeric forms of C,Hg that are alkenes.
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Sticky Note

Candidate does not score M1 because E-Z isomerism has been omitted. Three of the four isomers have been correctly drawn but this gains only 1 mark.



Sticky Note

Candidate scores all four marks. M1 for stating the types of bonds formed in alkenes, M2 for explaining how the π bonds form, M3 for showing the importance of the π bonds and M4 for stating how alkenes react. Although C and H atoms were not mentioned, M1 was given for referring to single bonds as well as the double bond.













Sticky Note

An excellent answer. The candidate has fully described the bonding in alkenes and has fully explained how the bonding affects their chemical behaviour.  All four marks are awarded.



Sticky Note

The candidate does not score M1 because E-Z isomerism has been omitted. He/she has drawn three of the four isomers correctly but this time all three structural isomers have been drawn (only the Z isomer has been omitted).  This answer scores two marks.
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SECTION B

Answer all questions in the spaces provided.

7. (@) Describe the nature of the bonding in simple alkenes and explain how this governs their
chemical behaviour. [4] @_

A diagram may be used as part of your answer.
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(b) State the type(s) of isomerism that exists in simple alkenes and draw the structures of
all the isomeric forms of C,Hj that are alkenes. [3] ,@

Type(s) of isomerism

Structures
i)
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Sticky Note

The candidate does not score M1 since the bonds between C and H are not mentioned, but does score M2 for correctly explaining how pi bonds are formed. M3 is not awarded since no mention has been made of “high electron density”. M4 is scored for stating that alkenes react by undergoing electrophilic addition.



Sticky Note

Candidate scores M1 for identifying structural and E-Z isomerism. He/she gains one mark for correctly drawing the structures of the E-Z isomers but does not gain the third mark since one of the structural isomers has not been drawn.
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SECTION B

Answer all questions in the spaces provided.

Describe the nature of the bonding in simple alkenes and explain how this governs their
chemical behaviour. [4]

A diagram may be used as part of your answer.

State the type(s) of isomerism that exists in simple alkenes and draw the structures of
all the isomeric forms of C4Hg that are alkenes. [3]

Type(s) of isomerism
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Examiner
|
(b) Ethanol is normally produced worldwide by hydration of ethene obtained from crude oil. o

CoHu@) + H,0(g) ¥ C,H;OH(g) AH = —46 kJ mol™

This reaction is typically carried out using a catalyst of phosphoric acid at 300°C and
70atm.

However, an increasing amount of ethanol is being made by the fermentation of glucose.
Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under
atmospheric pressure.

CeH420g(@q) —* 2C,H5OH(aq) + 2CO,(g)

State which process you think that a company should use.

Justify your answer using both your knowledge and the information given. [6 QER]
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(b) Etha&ls (\ormelly uced worldwide by hydration of ethene obtained from crude oil.
W CzH4(9? Hzo(g) = C,HsOH(g) AH = —46 kJ mol™!

Th&mcﬁoc?!swpicaﬂycanbdMusmgacataiystofphprﬂcaddatSOO'Cand
70atm. HsPO,

However, an increasing amount of ethanol is being made by the fermentation of glucose.
Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under

atmospheric pressure. Lok b
h b'b‘os -~ u'
CgH;,0g(aq) —* 2C,H;OH(aq) + 2002(9) i ":r‘)
State which process you think that a company should use. w, c b‘:"‘“"*

Justify your answer using both your knowledge andtheinformaﬁon given [6 QER]
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“ (b) Ethanol is normally produced worldwide by hydration of ethene obtained from crude oil.
CyHy@) + H,0(@) = C,Hs0H(9) AH = —46 kJ mol™'

This reaction is typically carried out using a catalyst of phosphoric acid at 300°C and
70atm.

However, an increasing amount of ethanol is being made by the fermentation of glucose.
Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under

atmospheric pressure.
CgH120g(aq) —* 2C,H;0H(aq) + 2C0,(g)
State which process you think that a company should use.

Justify your answer using both your knowledge and the information given. [6 QER]
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Question

Marks available

Marking details AO1 AO2 AO3 Total | Maths | Prac

(b)

Indicative content

e renewability — ethene from crude oil is non-renewable, glucose is
renewable

e energy used — fermentation does not require high temperature/
pressure,so lower energy demand

o effect on environment — the CO, given off is taken in by plants as
they grow so fermentation process carbon neutral

¢ availability of raw materials — oil-producing countries use ethene,
warm countries can grow sugar

e atom economy — hydration is 100% 3 3 6

e on balance fermentation / hydration is more sustainable

5-6 marks

Candidate gives opinion and fully considers most of the advantages and disadvantages of both methods.

The candidate constructs a relevant, coherent and logically structured account 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

Candidate gives opinion and considers some of the advantages and disadvantages of both methods or most of the advantages or
disadvantages of both methods.

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.

1-2 marks

Candidate considers one or two of the advantages or disadvantages of both methods.

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.

© WJEC CBAC Ltd.
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Examiner
|
(b) Ethanol is normally produced worldwide by hydration of ethene obtained from crude oil. o

CoHu@) + H,0(g) + C,H;OH(g) AH = —46 kJ mol™

This reaction is typically carried out using a catalyst of phosphoric acid at 300°C and
70atm.

However, an increasing amount of ethanol is being made by the fermentation of glucose.
Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under
atmospheric pressure.

CeH420g(@q) —* 2C,H5OH(aq) + 2CO,(g)

State which process you think that a company should use.

Justify your answer using both your knowledge and the information given. [6 QER]
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Sticky Note

This candidate scores in the higher band (5-6 marks) because an opinion is given and most of the advantages and disadvantages have been fully considered.
He/she has discussed the source and renewability of ethene and glucose, the effect on the environment of the fermentation process and compared the atom economy, yield and the energy used in both processes. However, no mention is made of the availability/difficulties of growing sugar cane or the effect on the environment of producing ethene.  A mark of 5 was considered to be appropriate.
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(b) Etha&ls (\ormelly uced worldwide by hydration of ethene obtained from crude oil.
W CzH4(9? Hzo(g) = C,HsOH(g) AH = —46 kJ mol™!
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However, an increasing amount of ethanol is being made by the fermentation of glucose.
Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under
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Sticky Note

This candidate scores in the middle band (3-4 marks) because an opinion is given and some of the advantages and disadvantages have been considered.
He/she has compared the atom economy and the energy used in both processes, considered the renewability of both sources and the difficulties in growing sugar cane. However, he/she has failed to correctly consider the effect on the environment. Overall an upper middle band mark of 4 is considered the most appropriate.
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Examiner
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“1 (b) Ethanol is normally produced worldwide by hydration of ethene obtained from crude oil. =i
C,Hu(@) + H,O(@ = C,HsOH(g) AH = —46 kJ mol™

This reaction is typically carried out using a catalyst of phosphoric acid at 300°C and

70atm.

However, an increasing amount of ethanol is being made by the fermentation of glucose.

Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under

atmospheric pressure.

CgH1206(aq) —*> 2C,H;0H(aq) + 2C0,(g)
State which process you think that a company should use.
Justify your answer using both your knowledge and the information given. [6 QER] @
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Sticky Note

This candidate scores in the middle band (3-4 marks) because an opinion is given and some of the advantages and disadvantages have been considered.
He/she has considered the energy used and the purity of the product in both processes and the renewability of the starting material in one process. However, no consideration is given to the effect on the environment or the availability/difficulties of growing sugar cane. A lower middle band score of 3 marks was considered most appropriate.
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Examiner
[
(b) Ethanol is normally produced worldwide by hydration of ethene obtained from crude oil. o

C,Hy@ + H,0(@ = C,HOH(g) AH = —46 kJ mol™

This reaction is typically carried out using a catalyst of phosphoric acid at 300°C and
70atm.

However, an increasing amount of ethanol is being made by the fermentation of glucose.
Fermentation is catalysed by enzymes from yeast at a temperature of 40°C under
atmospheric pressure.

CgH1,0g5(@q) —> 2C,H5;OH(aq) + 2CO,(9)
State which process you think that a company should use.

Justify your answer using both your knowledge and the information given. [6 QER]
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium
carbonate at 20°C is affected by the concentration of the acid. The equation for the reaction is
as follows.

MgCOs(s) + 2HCl(aq) —> MgCly(aq) + COx(g) + HyO())

He used 0.50¢g of magnesium carbonate and 40cm?® of 0.20 mol dm~2 hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium
carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time. '

—— gas collected directly

hydrochloric acid
magnesium carbonate

(@ Name the apparatus used to collect and measure the volume of the gas produced. [1]

(b) Suggest an experimental method other than measuring the volume of gas that would
allow the rate of this reaction to be studied. [2]

............. c/‘l\nr\-gemmsx(«ust,Cg.)&xre.gmw

(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied
that it was. Is he correct? Justify your answer. [2]
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium
carbonate at 20°C is affected by the concentration of the acid. The equation for the reaction is

llows. ()~
as follows 0.5% b LY
MgCOg4(s) + 2HCl@@ag) ——*> MgCly(aq) + CO,(g) + H,0())
He used 0.50g of magnesium carbonate and 40cm? of 0.20 mol dm™ hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium

carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time.

—— gas collected directly

hydrochloric acid
o magnesium carbonate

(a) Name the apparatus used to collect and measure the volume of the gas produced.  [1]

(b) Suggest an experimental method other than measuring the volume of gas that would
allow the rate of this reaction to be studied. [2]

.................................... L - 7mcjsw/e/

\

(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied

that it was. Is he correct? Justify your answer. [2]
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium
carbonate at 20°C is affected by the concentration of the acid. The equation for the reaction is
as follows.

MgCOs(s) + 2HCl(agq) ————> MgCly(aq) + CO,(g) + H,O())
He used 0.50g of magnesium carbonate and 40cm? of 0.20 mol dm~2 hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium

carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time.

—— gas collected directly

hydrochloric acid

magnesium carbonate

(@) Name the apparatus used to collect and measure the volume of the gas produced. [1]

(‘1 ay s q,\'V\(,-K{ .
(b) Suggest an experimental method other than measuring the volume of gas that would
allow the rate of this reaction to be studied. [2]

Measune Hag losy ot a(y ho @;ulw) Gosk condamer on

Uehvence balante dund me awvu») b foa of mas ad y«.é,j.vlc:,w
DA el -

(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied

that it was. Is he correct? Justify your answer. [2]
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Marks available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
11 | (8) gas syringe 1 1 1
accept collection over water using graduated collection vessel
(b) use a weighing balance to measure mass of CO, / gas lost (1) 1
over time (1) 1 2 2
(c) moles of MgCO3 = 5.9 x 10°°
moles of HCI = 8.0 x 1072 (1) 1
since ratio MgCO; : HCl is 1:2 only 4.0 x 1072 moles of MgCOj; react
therefore carbonate is in excess / he is correct (1) 2 2
(d) initial rate =32 (1) (exact value depends on tangent drawn)
unit cm®*min™ (1) 2 2 2 2
(e) curve drawn is less steep than the original and falls short of / levels 1
offat 48 cm*® (1)
because there is a decrease in concentration so there are fewer
successful collisions per unit time (1) 2 3
volume amount of carbon dioxide has halved since the number of
moles of hydrochloric acid has halved (1)
)] surface area of magnesium carbonate 1 1 1
Question 11 total 3 4 4 11 3 6
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium
carbonate at 20°C is affected by the concentration of the acid. The equation for the reaction is
as follows.

MgCOs(s) + 2HCl(aq) —*> MgCly(aq) + COx(g) + H,O())

He used 0.50g of magnesium carbonate and 40cm? of 0.20 mol dm~3 hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium
carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time. ’

—— gas collected directly

hydrochloric acid
magnesium carbonate

(b) Suggest an experimental method other than measuring the volume of gas that would

allow the rate of this reaction to be studied. 2]
............. Lkan-geihms&(«ustCCg.) (o 5 re..gt&m%
............ Blme o Inxervads | WAsina e eaghi

(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied
that it was. Is he correct? Justify your answer. 2]

......... el Mg ey 2. 008 h sy = o-0083811a S £
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Sticky Note

Candidate scores M1 for correctly calculating the number of moles of MgCO3 and HCl but does not score M2 as he/she has failed to consider the stoichiometry and therefore come to the wrong conclusion.



Sticky Note

Candidate scores M1 for choosing correct apparatus and M2 for reference to “regular time intervals”.



Sticky Note

Candidate has correctly chosen gas syringe as the apparatus used to collect and measure the volume of gas produced.
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium
carbonate at 20°C is affected by the concentration of the acid. The equation for the reaction is

as follows. 0.5% b LYY
MgCOg4(s) + 2HCl@@ag) ———*> MgCly(aq) + CO,(g) + H,O())

He used 0.50g of magnesium carbonate and 40cm? of 0.20 mol dm™ hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium
carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time.

—— gas collected directly

hydrochloric acid
o magnesium carbonate

(a) Name the apparatus used to collect and measure the volume of the gas produced.  [1]

.............................................................................. S SUTTeo e
( ;

(b) Suggest an experimental method other than measuring the volume of gas that would

allow the rate of this reaction to be studied. [2]

.................................... ) - 7/7\58(%/&V
(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied
that it was. Is he correct? Justify your answer. [2]
................ No . U volwme o€ corborcte is liniting. siuse...........
o T smell gl cotura s o gnsll. Fiked rodos,ibich.........
O £ A M/mjkﬂwﬁc‘é ........ N SRV N - 1 7& .............
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Sticky Note

Candidate has correctly chosen gas syringe so gets the mark.



Sticky Note

Candidate scores M1 for choosing the correct method and apparatus (“scale” was generously accepted as equivalent to “weighing balance”) but does not score M2 as no reference is made to time.



Sticky Note

Answer is incorrect so no marks scored.
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium o

carbonate at 20 °C is affected by the concentration of the acid. The equation for the reaction is
as follows.

MgCOy(s) + 2HCI@g) — MgCly(ag) + CO,(@) + H,0()

He used 0.50g of magnesium carbonate and 40cm? of 0.20 mol dm~2 hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium

carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time.

—— gas collected directly

hydrochloric acid

magnesium carbonate

(@) Name the apparatus used to collect and measure the volume of the gas produced. [1] @

(‘1 asy s r’),\'V\(','K{ .
(b) Suggest an experimental method other than measuring the volume of gas that would
allow the rate of this reaction to be studied. [2] @

Lesk condamer on

Meayune Hag logy ot

Uvence balane dnd mas) adl v‘-'é/j«v leen

(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied

that it was. Is he correct? Justify your answer. [2] @
O\ ok Ma(03 : 0 F ST L

2 ot ok O meat vl gk o Mq (02
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Sticky Note

Candidate has correctly chosen gas syringe so gets the mark.



Sticky Note

Both ‘method’ and ‘time’ marks are awarded.



Sticky Note

Candidate scores M1 for correctly calculating the number of moles of MgCO3 and HCl and M2 for realising that since the ratio of MgCO3:HCl is 1:2, Adam is correct.
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11. Adam investigated how the initial rate of reaction between hydrochloric acid and magnesium o

carbonate at 20°C is affected by the concentration of the acid. The equation for the reaction is
as follows.

MgCOs(s) + 2HCl(ag) ———> MgCl,(aq) + CO,(g) + H,O()

He used 0.50g of magnesium carbonate and 40cm?3 of 0.20 mol dm=23 hydrochloric acid. He
measured the volume of carbon dioxide produced at regular time intervals as the reaction
proceeded. Part of the apparatus used for the experiment is shown below. The magnesium

carbonate was placed in the small glass container which was tipped over to start the reaction
and a stopwatch was started at the same time.

—— gas collected directly

hydrochloric acid

magnesium carbonate

(@ Name the apparatus used to collect and measure the volume of the gas produced. [1]

(b) Suggest an experimental method other than measuring the volume of gas that would
allow the rate of this reaction to be studied. 2]

(c) Elinor told Adam that in this experiment the carbonate needed to be in excess. He replied
that it was. Is he correct? Justify your answer. [2]
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