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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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Examiner
4. (a) Crude oil is a fossil fuel and is described as a non-renewable resource. oAy
(i) Describe how crude oil was formed. [2]
o QOO .. Camm IS ) p\c:AﬁJrE; .............
ooy o oeen oo ed. o Beaoueat

O OC b@@q—gm.

(i)  Give the meaning of the term non-renewable.

(b)  To make crude oil more useful, it is separated into fractions.

. —= refinery gases

== —p petrol
== —p= paraffin

I —p= diesel

crude oil fuel oil

= —= hitumen

the oil is heated
in a furnace

(i) Complete the following sentences. [2]

Crude oil is separated into different fractions by a process called fractional

%Y oy e R e, O :

The fractions can be separated because they have different

medhmc.:\ + e \\\rgpol S

(i) Circle the word which best describes crude oil. [1]

, element compound

L
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(c)  One of the fractions obtained from crude oil contains hexane, CgH,,.
Calculate the percentage by mass of carbon in hexane. [2]

A(H) =1 A(C)=12

1) x = T2

Lox 1= L
25

Percentage = %@ %

3430U501
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(d) The diagram shows the structures of five different hydrocarbons, A-E.

H H H H H H H H H
. . I
H—C—C—H H—C—cCc=CcC H—C—C—C—C—H
. | | I
H H H - H H H H
A B C
H H H ’ ’
o N y
H—C—C—C—H & =i
]
g -
H H H
D E

Use letters A-E in your answers to parts (i) and (ii).
(i) Give the structure that represents propene. Q)

(i)  Identify the structures that fit the following descriptions.

[1]
(2]

10
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Examiner
|
(¢) Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales o
were the first in the UK to charge their customers for plastic bags. This was to reduce the
amount of plastic waste generated.
Give two methods of plastic waste disposal that lead to environmental problems. Explain
the problem linked to each method. [2]
13
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4. (a) Crude oil is a fossil fuel and is described as a non-renewable resource.

(i) Describe how crude oil was formed.

...C\“Q,C«Qz.\ﬂ..(a,(‘_\.......Qx).ﬁ.(‘._i?.......m,.i_.'.\.\fx.@..ﬁ%....‘...Q.Q.......k.ﬂ.Q.,Qx\T.‘}J ...........

(i)  Give the meaning of the term non-renewable.

Ahok. sk e k. suvabtoioow\e

(b) To make crude oil more useful, it is separated into fractions.

= — refinery gases

= —p= petrol

T — paraffin

= —= diesel

. T — i
crude oil fuel ol

— —p= bitumen

the oil is heated
in a furnace

(i) Complete the following sentences.
Crude oil is separated into different fractions by a process called fractional
N o ST S Ve N I Y o S .
The fractions can be separated because they have different
...A.......b;?;..i..\.L.m%“....h..«p.Q...j\.f.).LFED ........................ .

(i) Circle the word which best describes crude oil.

element compound

(1]

(2]

(1]

L
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(c) One of the fractions obtained from crude oil contains hexane, C4H,,.

Calculate the percentage by mass of carbon in hexane. [2]
A(H)=1 A(C)=12
Qx| =ik RwxXl=s 7

%470 = B6
2 oo - 1 9%

Percentage = \?Jq‘-ﬁ %
ov Y
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(d) The diagram shows the structures of five different hydrocarbons, A-E.
H H H H H H H H H
. b N
H—E—C—H H—C—C=C H—C—G—C—C—H
] | | [ I
H H H H H H H H
A B Cc
H H H H H
o o
H—C—C—C—H c=cC
I
H
H H H H
D E
Use letters A-E in your answers to parts (i) and (ii).
(i) Give the structure that represents propene. B 1]
(i)  Identify the structures that fit the following descriptions. [2]
Hydrocarbons with the general formula C H,, .5 A
Unsaturated molecules E ..................................................................................

L
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Examiner
[
(e) Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales o

were the first in the UK to charge their customers for plastic bags. This was to reduce the
amount of plastic waste generated.

Give two methods of plastic waste disposal that lead to environmental problems. Explain
the problem linked to each method. [2]

Method 1 .. L.oads s\

onlecongdobol.bondede.. ss..L RS E = T
te decompesa. h

Method 2 ’T’hr—cw«n%\r&_@&\g%@_ﬁc\

Problem LC@“S&LC_\_W\Q;f\h{aQC@\C\%t\C% .................
13
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4. (a) Crude oilis a fossil fuel and is described as a non-renewable resource.

(i) Describe how crude oil was formed. [2]
Focmed . From.. . BPra. feMaind  of dead Maline.
MEe over  millions of L W .

(i) Give the meaning of the term non-renewable. [1]
'rhabb%ppnas ......... DAL @\J.m.bualb ......... CAAL QA

(b) To make crude oil more useful, it is separated into fractions.
= —p refinery gases
= —= petrol
= —p paraffin
= —» diesel
crude oil = — fuel oil
= — bitumen
the oil is heated
in a furnace
(i) Complete the following sentences. [2]
Crude oil is separated into different fractions by a process called fractional
e BLSEAN QIO .
The fractions can be separated because they have different
.................. b@l\\‘(\\jpﬁlh{\bj
(ii) Circle the word which best describes crude oil. 1

mixture element compound

08

© WJEC CBAC Ltd. (3430U50-1)

Examiner
only





(c) One of the fractions obtained from crude oil contains hexane, CgH,.

Calculate the percentage by mass of carbon in hexane. [2]
AH)=1 Al(C)=12
(6<12)+ (lh x)) 36
T+ =33.72
= R0
Percentage = 8372 %
09 ® WJEC CBAC Ltd. (3430U50-1) Turn over.
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(d) The diagram shows the structures of five different hydrocarbons, A-E.

H H H H H H H H H
| ] .
—C—D0—H H—C—C=C H-G——G——C—H
| | | ]
H H H H H H H H
A B C
H H H
. H H
™ /
H—@ —&—C—H c=C¢C
o
H
H H H L
D E

Use letters A-E in your answers to parts (i) and (ii).
(i) Give the structure that represents propene. ... B ................................................................ [1]

(i) Identify the structures that fit the following descriptions. [2]

Hydrocarbons with the general formula C \Hy 40 .......... A+C’ ......................................

Unsaturated molecules ... d*’E ..........................................................................................

L
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Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales
were the first in the UK to charge their customers for plastic bags. This was to reduce the
amount of plastic waste generated.

Give two methods of plastic waste disposal that lead to environmental problems. Explain

the problem linked to each method. [2]
Method 1 _end  to losdENWN

Problem . L.nDaEEicient.. . dpace Lo hald. &rhe
P\ODtAG e Eaned manu. eansS. ko
P(&é’,ccmpo‘ae, J d e

only

Examiner
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Question

Marking details

Marks available

AOl1

AO2

AQO3

Total

Maths

Prac

41 (@)

(i)

(remains) marine life / animals / plants (1)

over millions of years / because of pressure / decompose in
absence of oxygen (1)

(ii)

will run out / won't last forever / finite / cannot be replaced

cannot be used again — neutral

(b)

(i)

distillation (1)

accept any of following for (1)

¢ Dboiling point

e Dboiling temperature

e sized molecules / chain length

o different forces between molecules

different temperature / different molecules / different melting
point — neutral

(ii)

element compound

()

84/83.7/83.72 (2

award (1) for 83
award (1) for M, 86
allow ecf from incorrect M,

© WJEC CBAC Ltd.






Marks available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
d | O B 1
(i) A C D -allthree needed (1) 1
B E - both needed (1)
award (1) for one correct structure given in both parts 2 2
(e) linked method and problem required
burning / incineration — releases poisonous gases / toxic fumes /
CO, which causes global warming (1)
send to landfill / bury — space running out / does not decompose / ) )
non-biodegradable (1)
award (1) for two correct methods if insufficient descriptions of the
problems
Question 4 total 8 5 0 13 3 0
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4,

(a)

(b)

Crude oil is a fossil fuel and is described as a non-renewable resource.

(i) Describe how crude oil was formed.

(u) Give the meaning of the term non-renewable.

To make crude oil more useful, it is separated into fractions.

= —= refinery gases

=== —p petrol
== —p paraffin

I —p= diesel

. OV T TR TR ——.- i
crude oil fuel oil

= —= hitumen

the oil is heated
in a furnace

(i) Complete the following sentences.

Crude oil is separated into different fractions by a process called fractional

%Yo e o8 B e SO - 4§

The fractions can be separated because they have different o

S

(i)  Circle the word which best describes crude oil.

- / element compound

[2]

(1]

]

L

© WJEC CBAC Ltd. (3430U50-1)

Examiner
only



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

1 mark awarded for correctly identifying the different boiling points.  The reference to melting points was ignored.



Sticky Note

Mark not awarded.  Incorrect reference to not being able to use the fuel again.



Sticky Note

No marks awarded.  The candidate has not clearly made the link to the remains of marine life.  Similarly they have not referred to the timescale as being millions of years.





—

Calculate the percentage by mass of carbon in hexane.

A(H) =1 A(C)=12

19 %5 =14
Lox 1 =1y
-

&l

Percentage

(c)  One of the fractions obtained from crude oil contains hexane, CgH,,.

o &

[2]

%

i
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Sticky Note

1 mark awarded.  Incorrect final answer given and so second mark not awarded.  However, the Mr of hexane has been correctly calculated for the first mark.
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(d) The diagram shows the structures of five different hydrocarbons, A-E.

H H H H H H H H H
0 0 AR T G & .00
| CoL
A B Cc
H H H H H
N S
g N
D E

Use letters A-E in your answers to parts (i) and (ii).

{ '\,'J
(i) Give the structure that represents propene. Q) .........................................................
(i)  Identify the structures that fit the following descriptions.
Hydrocarbons with the general formula C, Hy.o ... \2) X
Unsaturated molecules ... o~ U .

Examiner
only

10
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Sticky Note

No marks awarded. Incorrect compounds chosen from the list for both of the descriptions.



Sticky Note

Mark awarded.  Correct compound selected from the list
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(¢) Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales
were the first in the UK to charge their customers for plastic bags. This was to reduce the
amount of plastic waste generated.

Give two methods of plastic waste disposal that lead to environmental problems. Explain
the problem linked to each method. [2]

- Method 1 Q:u(* ..... 1\’“}\(_2‘3‘3[(3\(:)\“(:‘)

i
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Sticky Note

1 mark awarded.  The candidate has not correctly linked either of the methods to the potential problem.  However, both methods are correct and so 1 mark awarded.  
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4. (a) Crude oil is a fossil fuel and is described as a non-renewable resource.

(i) Describe how crude oil was formed. [2]
X .
..... DQ,QC.\QT‘CAQ\f\\%m%h\’\Q\L WO

...C\“Q,C«Q.z:x;\.@ﬁ\.......Qxﬁ..@._ii......m,3..'.\.\.f\‘..Q.QC—‘.;....‘...Q.Q.......kd.Q.,CLM\TS}; .......................

Examine:
only

(i)  Give the meaning of the term non-renewable. [1] o

(b) To make crude oil more useful, it is separated into fractions.

= — refinery gases

= —p= petrol

T — paraffin

= —= diesel

crude oil fuel ol

— —p= bitumen

the oil is heated
in a furnace

(i) Complete the following sentences. [2]

Crude oil is separated into different fra}ions by a process called fractional

cavaebMakioo e Mo . ®
The fractions can be separated because they have different
S = 4R T o B o[ 1 o ¥ o =N ,

(i) Circle the word which best describes crude oil. 1]

V/ element compound @

L
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Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

2 marks awarded.  Both answers correct.



Sticky Note

Mark not awarded.  Incorrect reference to not being a sustainable fuel.



Sticky Note

1 mark awarded.  The candidate has not clearly made the link to the remains of marine life and so has not been awarded the first mark.  The second mark has been awarded for correct reference to millions of years.





(c) One of the fractions obtained from crude oil contains hexane, CgH,,.

Calculate the percentage by mass of carbon in hexane.

A(H)=1  A(C)=12
Q@ x\ =\ SBx\l= 792

1N+772 :@ Gl v’

2 oo - 1 9%

[2]

X,
X
Percentage = \?an %
or \W
09 © WJEC CBAC Ltd. (3430U50-1) Turn over.
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Sticky Note

1 mark awarded.  Incorrect final answer given and so second mark not awarded.  However, the Mr of hexane has been correctly calculated for the first mark.
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Examiner
|
(d) The diagram shows the structures of five different hydrocarbons, A-E. o
H H H H H H H H H
. | I
H—C—C—H H—C—C=C H—C—GC—C—C—H
] | | [ I
H H H H H H H H
A B C
H H H H H
o “ P
H~=C—C—0{—H Cc=cC
I
H
H H H H
D E
Use letters A-E in your answers to parts (i) and (ii). i '. @
, \V%
(i) Give the structure that represents propene. % 1] ‘
(i)  Identify the structures that fit the following descriptions. [2]
Hydrocarbons with the general formula C H,, . AZ @
a4
Unsaturated molecules ... .. R——. T

L
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Sticky Note

1 mark awarded.  The candidate has not chosen all of the compounds from the list that meet either of the descriptions.  However, they have correctly chosen one compound for each of the descriptions for 1 mark.



Sticky Note

Mark awarded.  Correct compound selected from the list
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Examiner
[
(e) Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales o

were the first in the UK to charge their customers for plastic bags. This was to reduce the
amount of plastic waste generated.

Give two methods of plastic waste disposal that lead to environmental problems. Explain

the problem linked to each method. [2]

Method 1 ... b QOSSN l
. V _

Problem D\Q\%L@%m*—p_ ........ NN B \:) \OC{QC;\)‘:‘QQ\Q.; g

.Chb,.\_Qﬂ.......Qh.ﬂ.Q\.”,._.kQ«K.Q_H.....h&)ﬁC\..YT.CLC&.%_.,A....C::-.S.‘..........Lﬁ.&LC&ATF:—.: ............
te  decompesa. h

Method 2 ’T’hvcwan%\r&ﬁ(}\g%q_ﬁc\ ...... X

o0

Problem LC@“%QC_xmogﬂr\h‘f:@@@\m%t\(:% .................
13

WoQ X

3430U501
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Sticky Note

1 mark awarded.  The candidate has correctly linked the method of landfill to the plastic being non-biodegradeable and taking many years to decompose for the first mark.
The second mark has not been awarded because throwing plastic into the sea is not a method of disposal.
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4. (a) Crude oilis a fossil fuel and is described as a non-renewable resource.

(i) Describe how crude oil was formed. _ /

(b) To make crude oil more useful, it is separated into fractions.

—= —p refinery gases

= —= petrol
== — paraffin

= — diesel

crude oil > fuel oil

= —= bitumen

the oil is heated
in a furnace

(i) Complete the following sentences.

Crude oil is separated into different fr?c/tions by a process called fractional
e AL SEAN OO M .

The fractions can be separated becaus‘et}v have different

(ii) Circle the word which best describes crude oil.

@ / element compound

[2]

Examiner
only

08
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Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

2 marks awarded.  Both answers correct.



Sticky Note

Mark  awarded.  Correct reference to the fuel eventually running out.



Sticky Note

2 marks awarded.   The candidate has clearly made the link to the remains of marine life and to millions of years.





(c) One of the fractions obtained from crude oil contains hexane, CgH,. e
Calculate the percentage by mass of carbon in hexane. [2]
AH)=1 Al(C)=12 N
P
| —— x100 (®)
(6<12)+ (1 x)) 36
T+ =33.72
= b
Percentage = 8372 %

09
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Sticky Note

2 marks awarded.  The calculation correctly calculated the percentage  by mass of carbon in hexane.
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(d) The diagram shows the structures of five different hydrocarbons, A-E.

H H H H H H H H H
. [ I
H—C——H H—C—0=0 H——C—C—LC—~—C~—H
| | | [ I
H H H H H H H H

A B Cc
H H H H H
o %
H—C—C—C—H C—C
.
H
H H H H
D E
Use letters A-E in your answers to parts (i) and (ii). y
1v.'
(i) Give the structure that represents propene. ... B ................................................................

(ii)

Identify the structures that fit the following descriptions.

Hydrocarbons with the general formula C Hy,5

Unsaturated molecules ... d*’E ........................................................................
=

Examiner
only
=)
m |

[2]

L
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Sticky Note

1 mark awarded.  The candidate has not given all of the compounds that have the formula CnH2n+2 and so the first mark has not been awarded.  However, both of the unsaturated molecules have been identified and so the second mark has been awarded.



Sticky Note

Mark awarded.  Correct compound selected from the list.





1

()

Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales
were the first in the UK to charge their customers for plastic bags. This was to reduce the
amount of plastic waste generated.

Give two methods of plastic waste disposal that lead to environmental problems. Explain
the problem linked to each method. [2]

Examiner
only

)
Method 1 5%&['/0\&4\5»‘:1\\/ =3
V

Problem . L. afEicient. . .Spacte. Lo \\c;Ld.(-/\’\Q,@
PL\OSEAC _wanah  BaRkeD mMans.. s e SR T N
P&efcc;v\po‘ae, J dW3
Method 2 ... Bmm\wﬁv\r\w ..... PROSEAC R—
Problem pindtac S . .eleade bOM.c:_.;X{Lm.ezb i en u\f’j |2

¥ 13

11

© WJEC CBAC Ltd. (3430U50-1) Turn over.



Sticky Note

2 marks awarded.  The candidate has correctly linked the method of landfill to the issue of space and sites filling up for the first mark.   They have also correctly linked the method of burning plastics to them releasing toxic fumes when they burn for the second mark.
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4. (a)

(i)

Crude oil is a fossil fuel and is described as a non-renewable resource.

(i)

Describe how crude oil was formed.

(ii)

Give the meaning of the term non-renewable.

(b) To make crude oil more useful, it is separated into fractions.

/ri — refinery gases

—p petrol

)
)
)
)

)

)
)
2l

— paraffin

TR TR TRl T —» diesel
L —» fuel oil

=

the oil is heated
in a furnace

Complete the following sentences.

Crude oil is separated into different fractions by a process called fractional

Circle the word which best describes crude oil.

mixture element compound

[2]

[1]

08

© WJEC CBAC Ltd. (3430U50-1)
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Examiner
|
(c) One of the fractions obtained from crude oil contains hexane, CgHy,. o

Calculate the percentage by mass of carbon in hexane. 2]

A(H) =1 A(C)=12

Percentage = ... Y0

3430U501

09

09
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(d)  The diagram shows the structures of five different hydrocarbons, A-E.

H H H H H H H H H
. o o
H—C—C—H H—Cc—C=cC H—C—C—C—C—H
| | | .
H H H H H H H H
A B C
H H H ’ ’
o N /
H—C—C—C—H c=c
]
H H H : :
D E

Use letters A-E in your answers to parts (i) and (ii).
(i) Give the structure that represents propene. ...

(ii) Identify the structures that fit the following descriptions.

Hydrocarbons with the general formula C, Hop 1o oo

Unsaturated molecules

(1]
[2]

10

© WJEC CBAC Ltd. (3430U50-1)
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Examiner
|

(e) Plastics are made from chemicals that are obtained from crude oil. Supermarkets in Wales o

were the first in the UK to charge their customers for plastic bags. This was to reduce the

amount of plastic waste generated.

Give two methods of plastic waste disposal that lead to environmental problems. Explain

the problem linked to each method. [2]

METNOA T .o

P O M e

MEENOM 2 ... s

PO MY e

13

11
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.

12
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Examiner
|
(@) Give the reason why the information about how easily each fuel burns was not useful to o

the students when reaching their decision. [1]

Eronebie. 10 aad Ly bora.
OSC v Walces N plfkrepce

(b)  One of the students based his decision purely on a judgement of the available supply of
each fuel. Choose the order that shows his conclusion. Place a tick (/) in the appropriate
1

box.
best fuel A A B B C C
B C A c A B
C C A B A

L

(c)  Which of the following statements best describes how the fuels affect the environment
when they burn? Tick (/) the correct answer and give the reason for your choice. [2]

all of the fuels contribute to acid rain and global warming when they burn

fuels A and C contribute to acid rain and global warming when they burn

only fuel C contributes to acid rain and global warming when it burns

none of the fuels contribute to acid rain and global warming when they burn | \

AR
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Examiner

|
(d) The cost efficiency of fuel A can be calculated as follows: o

cost efficiency = % = 93.3kd/p

Use the information given for fuel B and this example to calculate the cost efficiency of
fuel B. [2]

YN |
B- At g e |
o \3 Q\@@(\@:(\r\u*\kj

LY

NS,
Cost efficiency = . e K P

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

Ormw

In the table below, tick (/) all the statements that are correct and could therefore have
been used in deciding upon this order. [2]

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A 1

fuel A burns more easily than fuel C

fuel B is the cleanest fuel

fuel B is easier to store than fuel C

ANAN

fuel B will never run out

fuel A is less harmful to the environment than fuel C

fuel A is less cost efficient than fuel B

TR
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.

12
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(a) Give the reason why the information about how easily each fuel burns was not useful to
the students when reaching their decision. [1]

(b)  One of the students based his decision purely on a judgement of the available supply of
each fuel. Choose the order that shows his conclusion. Place a tick (v) in the appropriate
box. 1]

best fuel A

Oom
wo >

Orm

C
A
B

>WO

Cc
A

d

(c) Which of the following statements best describes how the fuels affect the environment
when they burn? Tick (/) the correct answer and give the reason for your choice. [2]

all of the fuels contribute to acid rain and global warming when they burn

fuels A and C contribute to acid rain and global warming when they burn

only fuel C contributes to acid rain and global warming when it burns /’

none of the fuels contribute to acid rain and global warming when they burn

NOpoLC annth. Coauses . Q\(,\Q\fﬂ‘“(md%\drﬂ\ .................................
Loorn. r\cj

AR
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Examiner

(d) The cost efficiency of fuel A can be calculated as follows: o

cost efficiency = 326% = 93.3kJ/p

Use the information given for fuel B and this example to calculate the cost efficiency of
fuel B. [2]

o2
0-0u - 3C

Cost efficiency = B KD

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

Ormw

In the table below, tick (v) all the statements that are correct and could therefore have
been used in deciding upon this order. [2]

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A

fuel A burns more easily than fuel C

fuel B is the cleanest fuel

ANAN

fuel B is easier to store than fuel C

fuel B will never run out

fuel A is less harmful to the environment than fuel C

VNN

fuel A is less cost efficient than fuel B

MATRFA
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.
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Examiner
|
(@) Give the reason why the information about how easily each fuel burns was not useful to o

the students when reaching their decision. [1]

/4“33;1;\(_.\‘)BQ/&(V\\JKQ/Q&ED\Y&\{\Q\ ........ T B
- 0 .

']f\’l\eﬁﬁ_\c')f\()d\*?eﬂz\”\u%,b@*‘uﬂév_r\ ........... Thena.....

(b)  One of the students based his decision purely on a judgement of the available supply of
each fuel. Choose the order that shows his conclusion. Place a tick (/) in the appropriate
box. [1]

best fuel A A
C

Ow
w0
WO

B
A
Cc

\ >Om

(c) Which of the following statements best describes how the fuels affect the environment
when they burn? Tick (/) the correct answer and give the reason for your choice. [2]

all of the fuels contribute to acid rain and global warming when they burn

fuels A and C contribute to acid rain and global warming when they burn ./

only fuel C contributes to acid rain and global warming when it burns

none of the fuels contribute to acid rain and global warming when they burn

Lo CONEtLDUeS o . alona). LIGcona
A HO02 whicin  Wntr@ures 1o G\
oan -

L
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(d) The cost efficiency of fuel A can be calculated as follows:

cost efficiency = %= 93.3kJ/p

Use the information given for fuel B and this example to calculate the cost efficiency of
fuel B. (2]

L d - = lRS5

O- 18
Cost efficiency = 2/“\-5 kd/p

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

O>rn

In the table below, tick () all the statements that are correct and could therefore have
been used in deciding upon this order. 2]

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A

fuel A burns more easily than fuel C

fuel B is the cleanest fuel /

fuel B is easier to store than fuel C

fuel B will never run out o
fuel A is less harmful to the environment than fuel C .
fuel A is less cost efficient than fuel B F g

Examiner
only
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

51 (a)

any of following

o they all burn the same

¢ they all burn very easily

e there is no difference between them

(b)

A A B B c c
B c A c A B
c B c A B A
N i

()

All of the fuels contribute to acid rain and global warming when they burn
Fuels A and C contribute to acid rain and global warming when they burn

Only fuel C contributes to acid rain and global warming when it burns

ENEN

None of the fuels contribute to acid rain and global warming when they burn

sulfur dioxide and carbon dioxide released when it burns
accept 'C is the only one that produces SO,' (1)
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(d)

245 (2)

if incorrect award (1) for %

(e)

)

Fuel C will run out after fuels A and B

Fuel Cis easier to store than fuel A

Fuel A burns more easily than fuel C

Fuel B is the cleanest fuel v

Fuel B is easier to store than fuel C

Fuel B will never run out v

Fuel A is less harmful to the environment than fuel C v

Fuel A is less cost effective than fuel B 4

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

if more than four ticks, each additional one cancels out a
correct tick e.g.

five ticks — credit max three ticks i.e. 1 mark

six ticks — credit max two ticks i.e. 1 mark

Question 5 total
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.

12
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Examiner

|
(@) Give the reason why the information about how easily each fuel burns was not useful to o

the students when reaching their decision. [1

Eaconmebie 10 cad W boco.
S v Wadeesy NG Nl krece X
(b)  One of the students based his decision purely on a judgement of the available supply of

each fuel. Choose the order that shows his conclusion. Place a tick (/) in the appropriate
box. [1]

best fuel A A B @
C A
B C

Ow
>O0
wrO0

OO

v

N

(c)  Which of the following statements best describes how the fuels affect the environment
when they burn? Tick () the correct answer and give the reason for your choice. [2] e
)
all of the fuels contribute to acid rain and global warming when they burn
fuels A and C contribute to acid rain and global warming when they burn @

only fuel C contributes to acid rain and global warming when it burns

none of the fuels contribute to acid rain and global warming when they burn | \

AN
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Sticky Note

No marks awarded.  The candidate has selected the wrong answer from the list.  They do not not have the knowledge required and are therefore unable to apply it to the question.



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

Mark not awarded.  The candidate has not used the information given in the question.
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Examiner

|
(d) The cost efficiency of fuel A can be calculated as follows: o

cost efficiency = % = 93.3kd/p

Use the information given for fuel B and this example to calculate the cost efficiency of

fuel B. [2] @
B - bl )

—— T 9 .

o - \3 Q\@@(\@‘xmw\kj

\ 4

N AS,
Cost efficiency = . e K P

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

Ormw

In the table below, tick (/) all the statements that are correct and could therefore have
been used in deciding upon this order. [2] !

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A ]
fuel A burns more easily than fuel C

« O
fuel B is the cleanest fuel / 5

v

fuel B is easier to store than fuel C

fuel B will never run out

ANAN

fuel A is less harmful to the environment than fuel C

fuel A is less cost efficient than fuel B >

TR
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Sticky Note

Two of the four selected answers are correct so 1 mark awarded.



Sticky Note

1 mark awarded.  The candidate has used the correct values in their working out for the first mark.  The final answer is incorrect - probably because the candidate did not have a calculator!
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.

12
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Examiner
(a) Give the reason why the information about how easily each fuel burns was not useful to =
the students when reaching their decision. [1]
Becouse. an thee, Cuels um excocay Bne Some. B |
'
V

(b)  One of the students based his decision purely on a judgement of the available supply of
each fuel. Choose the order that shows his conclusion. Place a tick (v) in the appropriate
box. 1]

best fuel A

Oom
mor

Ormw

B C Cc
Cc A B
A B A =

L~
ol .
v/

(c) Which of the following statements best describes how the fuels affect the environment
when they burn? Tick (/) the correct answer and give the reason for your choice. [2] '

all of the fuels contribute to acid rain and global warming when they burn

fuels A and C contribute to acid rain and global warming when they burn

/

only fuel C contributes to acid rain and global warming when it burns V4 T @

none of the fuels contribute to acid rain and global warming when they burn

NOpoLC annth. Coauses . Q\(,\Q\fﬂ‘nw\d%\drﬂ\ .................................
Lorn. r\cj v

AR
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Sticky Note

1 mark awarded.  The candidate has selected the correct answer from the list for the first mark.  However, the explanation makes no reference to sulfur dioxide and acid rain and so the second mark is not awarded.  



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

Mark awarded.  The candidate correctly recognises that all three fuels burn 'very easily'.
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Examiner

(d) The cost efficiency of fuel A can be calculated as follows: s

cost efficiency = 326% = 93.3kJ/p

Use the information given for fuel B and this example to calculate the cost efficiency of
fuel B. __ [2]

/! |

le, 2_ \"’/ @
0-0y - 3C

X
Cost efficiency = B KD

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

Ormw

In the table below, tick (v) all the statements that are correct and could therefore have
been used in deciding upon this order. [2] l

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A

fuel A burns more easily than fuel C

fuel B is the cleanest fuel

ANAN

» @

fuel B is easier to store than fuel C

4
fuel B will never run out l/
fuel A is less harmful to the environment than fuel C M,
L oy
fuel A is less cost efficient than fuel B e D
8

MATRFA
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Sticky Note

All four correct answers have been selected.  However, one incorrect answer has also been ticked and in these circumstances a maximum of 1 mark can be awarded.  



Sticky Note

The candidate has worked out the cost efficiency of fuel C rather than fuel B using exactly the intended method.  They were therefore awarded 1 of the 2 available marks. 
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.

12
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o 0 .
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(b)

(c)

Examiner
|
Give the reason why the information about how easily each fuel burns was not useful to o

the students when reaching their decision. / [1]
V

One of the students based his decision purely on a judgement of the available supply of
each fuel. Choose the order that shows his conclusion. Place a tick (/) in the appropriate
box. (1] \

best fuel A A
C

Ow
w0
WO

B
A
Cc

\ >Om

e

Which of the following statements best describes how the fuels affect the environment
when they burn? Tick (/) the correct answer and give the reason for your choice. [2]

all of the fuels contribute to acid rain and global warming when they burn

Pl

fuels A and C contribute to acid rain and global warming when they burn ./ g

only fuel C contributes to acid rain and global warming when it burns

none of the fuels contribute to acid rain and global warming when they burn

e conttiDutesS.. 1o . alooa. Liocenwnc
AN H02 /Aﬁhx(_'n ONFTerUXeS 1o g\
PC\ZK \ V

L
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Sticky Note

The candidate has ticked the incorrect answer from the list and so the first mark is not awarded.  However, the explanation clearly makes the link between carbon dioxide and global warming and between sulfur dioxide and acid rain so the second mark was awarded.



Sticky Note

Mark awarded.  Correct answer chosen from the list.



Sticky Note

Mark awarded.  The candidate correctly recognises that all three fuels burn very easily.
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(d) The cost efficiency of fuel A can be calculated as follows:

cost efficiency = %= 93.3kd/p

Use the information given for fuel B and this example to calculate the cost efficiency of
fuel B. (2]

Al . =S
O- 1% v/

Cost efficiency = 2/“\-5 kd/p

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

O>rm

In the table below, tick () all the statements that are correct and could therefore have
been used in deciding upon this order. 2]

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A

fuel B is the cleanest fuel /

fuel B is easier to store than fuel C

fuel B will never run out o
fuel A is less harmful to the environment than fuel C 7
fuel A is less cost efficient than fuel B F

fuel A burns more easily than fuel C :
/B

Examiner
only

y S

14
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Sticky Note

2 marks awarded.  All four correct answers have been selected from the list.



Sticky Note

2 marks awarded.  Calculation correctly carried out to give the cost efficiency of fuel B.
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5. There are a number of factors that should be taken into consideration when deciding what
makes the ‘best fuel’.

Information was collected about various factors for three fuels, A, B and C.

/Fuel A \

* Existing supplies will last around 50 years

¢ Releases 2.8 kJ of energy per gram of fuel burned

e Costs 0.03p per gram of fuel burned

e Burns very easily and no storage issues

e Releases carbon dioxide and water vapour when it burns /

e There are infinite supplies of this fuel

* Releases 44.1 kJ of energy per gram of fuel burned
* Costs 0.18p per gram of fuel burned

e Burns very easily but can be difficult to store

\ * Releases water vapour when it burns j

e Existing supplies will last around 250 years

* Releases 1.2 kJ of energy per gram of fuel burned

e Costs 0.04p per gram of fuel burned

e Burns very easily and fairly easy to store

\ ¢ Releases carbon dioxide, sulfur dioxide and water vapour when it burns j

This information was analysed by a group of students to decide what they considered to be the
‘best fuel’.

12
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(@)

(c)

Give the reason why the information about how easily each fuel burns was not useful to
the students when reaching their decision. [1]

One of the students based his decision purely on a judgement of the available supply of
each fuel. Choose the order that shows his conclusion. Place a tick (v) in the appropriate
box.

best fuel A A
C

ow

O>w
>0W
w0
>WO

Which of the following statements best describes how the fuels affect the environment
when they burn? Tick (/) the correct answer and give the reason for your choice. [2]

all of the fuels contribute to acid rain and global warming when they burn

fuels A and C contribute to acid rain and global warming when they burn

only fuel C contributes to acid rain and global warming when it burns

none of the fuels contribute to acid rain and global warming when they burn

13
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(d)  The cost efficiency of fuel A can be calculated as follows:

cost efficiency = % = 93.3kJ/p

Use the information given for fuel B and this example to calculate the cost efficiency of
fuel B. (2]

Cost efficiency = ..o KJ/ P

(e) The students eventually agreed on the following rank order for the fuels.

best fuel

O>w

In the table below, tick (/) all the statements that are correct and could therefore have
been used in deciding upon this order. [2]

)

fuel C will run out after fuels A and B

fuel C is easier to store than fuel A

fuel A burns more easily than fuel C

fuel B is the cleanest fuel

fuel B is easier to store than fuel C

fuel B will never run out

fuel A is less harmful to the environment than fuel C

fuel A is less cost efficient than fuel B

Examiner
only

14
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Examiner

|
6. The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from o

copper(ll) carbonate and sulfuric acid.

S 7 N—

Stage 1 Stage 2 Stage 3

Describe and explain each stage of the preparation. Include an equation in your answer.
[6 QER]

Ir\s*mge\l:\f\e,(Qp}aerCLLf\ocf\aU+Sb\6.qt
QG ae onxed. dogethec.and. Skiced 4o paole...
Suce-bhey.teack.  Tn stage.2..the. sduhoa.
s puk_inko..o.. gw\\—erﬂme\ ,,,,,,, L0 QMO
U\t(pp\)e\rgb\('am(,r}jgbcd;Ckfe\e(t

L
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6. The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from

copper(ll) carbonate and sulfuric acid.

At LI

Stage 1 Stage 2 Stage 3

Describe and explain each stage of the preparation. Include an equation in your answer.
[6 QER]
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6. The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from

copper(ll) carbonate and sulfuric acid.
'

— —

Stage 1 Stage 2 Stage 3

Describe and explain each stage of the preparation. Include an equation in your answer.
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Question

Marks available

Marking detalls AOL | AO2 | AO3 | Total | Maths | Prac

Indicative content

Stage 1

e excess copper(ll) carbonate added to the sulfuric acid (description)
to ensure all of the acid is used up / neutralised (explanation)
fizzing / solution turns blue (description)

CO, formed (explanation)

word equation / symbol equation (explanation)

Stage 2
e mixture is filtered (description)
e excess copper(ll) carbonate is removed (explanation)

Stage 3
e solution is heated / left in a warm place / left on windowsill (description)
e water evaporates / copper(ll) sulfate crystals form (explanation)

5-6 marks

Good description of all three stages, including explanations and equation

There is a sustained line of reasoning which is coherent, relevant, substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3-4 marks

Basic description of all three stages, attempt at explanation

There is a line of reasoning which is partially coherent, largely relevant, supported by some evidence and with some structure. The
candidate uses mainly appropriate scientific terminology and some accurate spelling, punctuation and grammar.

1-2 marks

Basic description of the process

There is a basic line of reasoning which is not coherent, largely irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in spelling, punctuation and grammar.

0 marks

No attempt made or no response worthy of credit.

Question 6 total 6 0 0 6 0 6

© WJEC CBAC Ltd.

10






		Blank Page








15

6.

The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from
copper(ll) carbonate and sulfuric acid.

\¥

S~ N—

Stage 1 Stage 2 Stage 3

Describe and explain each stage of the preparation. Include an equation in your answer.
[6 QER]
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Sticky Note

Credit awarded for naming the processes occurring in stages 2 and 3.  No credit given for describing what happens in stage 1 or for stating any of the observations seen during the preparation.  There is no real attempt to explain the stages involved and no equation.  This was considered to be a reasonable bottom band answer and 2 marks were awarded.




Sticky Note

Correctly recognises that evaporation takes place in stage 3.



Sticky Note

Correctly identifies the process in stage 2 as filtration.
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6. The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from

copper(ll) carbonate and sulfuric acid.

Stage 1 Stage 2 Stage 3

Describe and explain each stage of the preparation. Include an equation in your answer.
[6 QER]
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Sticky Note

Incorrect equation.  The candidate has not named the salt formed and has not included the carbon dioxide in the products.



Sticky Note

Correctly identifies that evaporation takes place in stage 3 and understands that this will leave crystals of the salt behind.



Sticky Note

Correctly identifies the process in stage 2 as filtration and explains why it is carried out.



Sticky Note

Correctly describes the observations of fizzing and a colour change.



Sticky Note

Credit awarded for naming the processes occurring in stages 2 and 3 and for attempting to explain why these stages are carried out. 
Credit also given for describing some of the observations seen during the preparation.  No credit is given for the incorrect equation.  This is considered to be a good middle band response and was awarded a mark of 4 out of 6.
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6. The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from

copper(ll) carbonate and sulfuric acid.
'

Y—~F LS

Stage 1 Stage 2 Stage 3

Describe and explain each stage of the preparation. Include an equation in your answer.
[6 QER]
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Sticky Note

This was felt to be a top band answer with quite good description and explanation of all three stages of the preparation.  It was awarded 5 marks rather than 6 because there is no reference to fizzing in the description of stage 1 or to the formation of carbon dioxide gas in the equation.





Sticky Note

Unfortunately the candidate has not included the carbon dioxide as one of the products in the equation.



Sticky Note

Correctly identifies that evaporation takes place in stage 3 and again shows good understanding of what happens during that stage.



Sticky Note

Correctly identifies the process in stage 2 as filtration and explains in detail why it is carried out.



Sticky Note

Correctly explains what happens in stage 1 in terms of an excess being added to neutralise all of the acid.



Sticky Note

Correctly describes the colour of the product.
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6.

The diagram shows the three stages used in the preparation of copper(ll) sulfate crystals from
copper(ll) carbonate and sulfuric acid.

Y.

Stage 1 Stage 2 Stage 3

N—

Describe and explain each stage of the preparation. Include an equation in your answer.
[6 QER]
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