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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1388 1.8 0.8 5 35.2 97.7
2 1370 2.2 1.6 8 27.1 96.4
3 1.9 1.5 10 18.5 93.7
4 1327 2.3 1.3 8 28.7 93.4
5 1322 3 2.2 11 27.1 93
6 1236 1.6 1.6 8 19.5 87
7 558 0.7 0.6 6 11.7 39.3
8 1204 1.9 1.6 12 15.6 84.7
9 1135 0.9 1.2 7 12.6 79.9
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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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Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds 
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the 
one shown below. 


Fraction Boiling point range Number of 
(


°


C) carbon atoms 
in chains 


�---�petroleum -160 to 25 1 to 4 
gases 


�petrol 40 to 100 5 to 12 


fractionating C �naphtha
c


-6 


100 to 150 7 to 14 
column 


paraffin 150 to 250 11 to 15 


E�e 250 to 350 15 to 19 


� lubricating oil 350 to 400 20 to 30 


crude oil� 


�bitumen over 400 over 30 


(a) Use the information in the diagram to answer parts (i) to (v).


(i) Name the fraction which contains compo unds with a boiling point of -125 °C. [ 1] 


... l�e.ct.olt..t1.: .. fo4 ...... 
�$e.2. ..........  .


(ii) �71Li67n
��


i
�
h 


�
ont


�
in


� 
t pound with the formula C


5 
H


12 ��
[1] 


(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraffin
and diesel oil fractions. [1] 
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Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds 
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the 
one shown below. 


Fraction Boiling point range 
(OC) 


____ � petroleum -160 to 25
gases 


�petrol 40 to 100 


Number of 
carbon atoms 
in chains 


1 to 4 


5 to 12 


Examiner 
only 


fractionating C 100 to 150 7 to 14 �naphtha


c�paraffin 
column 


150 to 250 11 to 15 


L---+diesel oil 250 to 350 15 to 19 


[ ---+lubricating oil 350 to 400 20 to 30 


crude oil� 


----� bitumen over 400 over 30 


(a) Use the information in the diagram to answer parts (i) to (v).


(i) 
;:�� ;:: �


h
�


h
;�


t
;;�:


p°.unds with a boiling point of -125 °C 1] 


(ii) Name the fraction which contains the compound with the formula C
5
H


12
.


......... 'f>.�_)(Y. .. O .. \ ...................................................... .
(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraff


and diesel oil fractions. 
 {1]


........... \ .. � ............................................................................. . 
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Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds 
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the 
one shown below. 


Fraction Boiling point range 
(OC) 


,---___ ------+petroleum -160 to 25
gases 


------+ petrol 40 to 100 


Number of 
carbon atoms 
in chains 


1 to 4 


5 to 12 


fractionating C 100 to 150 7 to 14 ------+ naphtha


C------+ paraffin 
column 


150 to 250 11 to 15 


L --+diesel oil 250 to 350 15 to 19 


[ lb'. ·1 ------+ u ncatIng 01 350 to 400 20 to 30 


crude oil--►. 


(a) Use the information in the diagram to answer parts (i) to (v).


over 30 


(i) Name the fraction which contains compounds with a boiling point of-125 °C. [1]


.............. f �.➔-Yo.\.e .. CA .. f!\ ..... 0.\0,/}.e.� ....... .,J 
(ii) Name the fraction which contains the compound with the formula C


5
H


12
. [1] 


..................... D. .. C\.Y.\'.\.±..h .. <?.\ ................................. . 


(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraffin
and diesel oil fractions. [1]


········································\5 ................................................ . 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


3 (a) (i) 
Petroleum gases 1 1 1 


(ii) 
petrol 1 1 


(iii) 
15 


1 1 


(iv) 
Boiling point 1 1 


(v) Boiling points are {higher / above 25 / room temperature} / 
temperature is not low enough for the petroleum gases to 
condense / temperature not hot enough to evaporate 


1 1 


(b) Fractions are flammable / risk of {fire / explosion}(1) 
Crude oil is imported by tankers / drilled from under sea / access 
to cooling water (1) 


2 2 


(c) (i) Any 2 × (1) from: 
Each contains C and H (1) 
Each end C atom bonded to 3 H atoms (1) 
All single bonds between C atoms (1) 


2 2 


(ii) double bonds (between C atoms) in ethene / all single bonds in 
butane 


1 1 


Question 3  total 1 7 2 10 1 
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		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.
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Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds 
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the 
one shown below. 


Fraction Boiling point range Number of 
(


°


C) carbon atoms 
in chains 


�---�petroleum -160 to 25 1 to 4 
gases 


�petrol 40 to 100 5 to 12 


fractionating C �naphtha
c


-6 


100 to 150 7 to 14 
column 


paraffin 150 to 250 11 to 15 


E�e 250 to 350 15 to 19 


� lubricating oil 350 to 400 20 to 30 


crude oil� 


�bitumen over 400 over 30 


(a) Use the information in the diagram to answer parts (i) to (v).


(i) Name the fraction which contains cmf unds with a boiling point of -125 °C. [ 1]


... l�e.ct.olt..t1.: .. fo4 ...... 
�$e.2. ................... .. .


(ii) �71Li67n
��


i
�
h 


�
ont


�
in


� 
t
��r


pound with the formula C
5


H
12


[1] 


(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraffin
and diesel oil fractions. [1] 
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Sticky Note

The correct fraction is selected. The minus sign in front of 125 has been taken into account. 



Sticky Note

The formula given in the question contains 5 carbon atoms. There is only one fraction shown in the diagram with the same number and it has been correctly identified. 



Sticky Note

The question asks for a number. The answer has given two ranges of numbers and attempted to add them up. The question requires candidates to compare the 2 ranges and find the number that is common to both. Which number appears in both ranges?







Sticky Note

The correct property has been identified. 



Sticky Note

At the start of part (a), there is an instruction to use the information in the diagram to answer the question. This has been ignored since there is no information about density in the diagram. It is important that questions are read very carefully. The other fractions are liquids because they have higher boiling points.



Sticky Note

The 2 marks show that 2 suggestions are required. The answer given is acceptable for 1 mark since fire, explosions and toxic gas are all alternatives for the same mark. What other reason is there for locating refineries on the coast? Think about where the crude oil comes from. 



Sticky Note

The candidate has added some notes to the diagrams about the numbers of H and C that are present. This is good practice and is to be encouraged. The similarity given is correct. Another similarity can be noticed by looking at the types of bonds. How are they similar in both structures? 



Sticky Note

The difference in the bonding has been noticed to give a correct answer. 
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Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds 
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the 
one shown below. 


Fraction Boiling point range 
(OC) 


____ � petroleum -160 to 25
gases 


�petrol 40 to 100 


Number of 
carbon atoms 
in chains 


1 to 4 


5 to 12 


Examiner 
only 


fractionating C 100 to 150 7 to 14 �naphtha


c�paraffin 
column 


150 to 250 11 to 15 


L---+diesel oil 250 to 350 15 to 19 


[ ---+lubricating oil 350 to 400 20 to 30 


crude oil� 


----� bitumen over 400 over 30 


(a) Use the information in the diagram to answer parts (i) to (v).


(i) 
;:�� ;:: �


h
�


h
;�


t
;;�:


p°.unds with a boiling point of -125 °C
/


1] 


(ii) Name the fraction which contains the compound with the formula C
5
H


12
.


......... 'f>.�_)(Y. .. O .. \ ...................................................... .


' 


(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraff l
and diesel oil fractions. II 1]
........... \ .. � ............................................................................. . 
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Sticky Note

The correct fraction is selected. The minus sign in front of 125 has been taken into account. 



Sticky Note

The formula given in the question contains 5 carbon atoms. There is only one fraction shown in the diagram with the same number and it has been correctly identified. 



Sticky Note

 The question requires candidates to compare the 2 ranges and find the number that is common to both. This has been done correctly. 







Sticky Note

At the start of part (a), there is an instruction to use the information in the diagram to answer the question. This has been ignored since there is no information about heat in the diagram. Only 2 physical properties are given. Which of these allow the fractions to separate at different temperatures?



Sticky Note

It must be clear the answer refers to petroleum gases and not just petroleum as stated. If the word gases had been included then a mark would have been considered. 



Sticky Note

There is likely to be more damage by the coast since oil could leak into the sea. Think about the dangers of flammable gases and liquids and where the oil is likely to come from. 



Sticky Note

Both answers were acceptable. 



Sticky Note

The difference in the bonding has been noticed to give a correct answer. 
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Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds 
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the 
one shown below. 


Fraction Boiling point range 
(OC) 


,---___ ------+petroleum -160 to 25
gases 


------+ petrol 40 to 100 


Number of 
carbon atoms 
in chains 


1 to 4 


5 to 12 


fractionating C 100 to 150 7 to 14 ------+ naphtha


C------+ paraffin 
column 


150 to 250 11 to 15 


L --+diesel oil 250 to 350 15 to 19 


[ lb'. ·1 ------+ u ncatIng 01 350 to 400 20 to 30 


crude oil--►. 


(a) Use the information in the diagram to answer parts (i) to (v).


over 30 


(i) Name the fraction which contains compounds with a boiling point of-125 °C. [1]


.............. f �.➔-Yo.\.e .. CA .. f!\ ..... 0.\0,/}.e.� ....... .,J 
(ii) Name the fraction which contains the compound with the formula C


5
H


12
. [1] 


..................... D. .. C\.Y.\'.\.±..h .. <?.\ ................................. . 


(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraffin
and diesel oil fractions. [1]


········································\5 ................................................ . 
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Sticky Note

The correct fraction is selected. The minus sign in front of 125 has been taken into account. 



Sticky Note

The formula given in the question contains 5 carbon atoms. There is only one fraction shown in the diagram with this number. How many carbon atoms are present in a chain of naphtha? Which fraction should have been chosen?



Sticky Note

 The question requires candidates to compare the 2 ranges and find the number that is common to both. This has been done correctly. 



rdavies

Typewritten Text

1



rdavies

Typewritten Text

1



rdavies

Typewritten Text
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PRICES

Sticky Note

Unmarked set by PRICES







Sticky Note

Crude oil is not a physical property. It states at the start of the question that it is a mixture of compounds. It is important to read each question very carefully. Only 2 physical properties are given. Which of these allow the fractions to separate at different temperatures? 0/1



Sticky Note

The first statement is true and is acceptable. The second statement needs more detail. How are they set out in the same way? 1/2



Sticky Note

It is unclear what C,C is equal means. If it's a reference to bonding then are the bonds between carbon atoms the same? If it's referring to the number of C atoms, are they the same? 0/1



Sticky Note

It is recognised that this is due to the difference in boiling points and a correct statement is given. 1/1
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(a) Use the information in the diagram to answer parts (i) to (v).


(i) Name the fraction which contains compounds with a boiling point of –125 °C.	 [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) Name the fraction which contains the compound with the formula C5H12.	 [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii) State the number of carbon atoms in the hydrocarbon chain found in both paraffin
and diesel oil fractions.	 [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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3. Valero owns an oil refinery in Pembroke. It imports crude oil which is a mixture of compounds
called hydrocarbons. Crude oil is separated into fractions in a fractionating column such as the
one shown below.


fractionating 
column


crude oil


Fraction	 Boiling point range	 Number of 
(°C)	 carbon atoms 


in chains
petroleum	 –160 to 25 1 to 4
gases


petrol	  40 to 100	 5 to 12


naphtha	 100 to 150	 7 to 14


paraffin	 150 to 250	 11 to 15


diesel oil	 250 to 350	 15 to 19


lubricating oil	 350 to 400	 20 to 30


bitumen	   over 400	  over 30


Examiner
only
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(iv) State the physical property that allows hydrocarbons to be separated in a fractionating
column.	 [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(v) State why all fractions, apart from the petroleum gases, leave the column as liquids.
[1]


(b) Suggest why British oil refineries are located on the coast, away from built-up areas.	 [2]


(c) Fractions that are produced by the fractional distillation of crude oil can go through a
process called cracking. Cracking is a chemical reaction in which longer hydrocarbons
are broken into shorter hydrocarbons.


When hexane is cracked it produces butane and ethene.


© WJEC CBAC Ltd.


C C
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H


H


H +


Hexane Butane Ethene+


(i) State two similarities between the structure of hexane and butane molecules.	 [2]


1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) State one difference between the type of bonds in butane and ethene. [1]


10
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
5 (a) (i) conduction 1 1 


(ii) 
convection 1 1 


(iii) 
radiation 1 1 


(iv) 
temperature 1 1 


(b) (i) 
Points plotted within ± <1 small square division (2 – all correct, 
1 – 7 correct) 
Line of best fit ± <1 one small square division (1) 


3 3 3 3 


(ii) Temperature difference of silver foil = 16 °C and 
temperature difference of black paper = 29 °C (1) 
OR 
45 (ecf from graph) – 32 (1) 


Difference in temperature gain = 13 °C (1) 


2 2 2 


(c) Better absorption / white is poor absorber (1) of IR radiation (1) 


OR 


White better reflector /(black) poor reflector (1) of IR (1) 


2 1 


Question 5 total 6 5 0 11 5 7 
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		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.












Sticky Note

Methods of heat transfer are often confused with one another. Can you name all three methods? In this case the method given in (i) is correct. What is friction? Is it a method of heat transfer? Space does not contain particles, so only one method of heat transfer can occur. Which is it? It's not convection. For any heat transfer to occur, there must be a temperature difference so part (iv) is correct. 







Sticky Note

All points are plotted correctly so 2 marks are awarded. No mark is awarded for the line of best fit. Points not on the line are all below it. A line of best fit such as this, should have points above and below to get a mark. In this example there is also a double line drawn between times of 8 and 12 minutes which is another reason to withhold the line mark. 



Sticky Note

Data has been read from the graph correctly and the right answer is obtained. 







Sticky Note

The answer recognises that black absorbs and not reflect heat which is almost correct so a mark has been given. A better answer would be black is a better absorber than white or a poorer reflector than white. What is the name given to the type of radiation being absorbed?












Sticky Note

Methods of heat transfer are often confused with one another. Can you name all three methods? In this case the method given in (iii) is correct. What is burning? Is it a method of heat transfer? Is boiling a method? What must be present for any heat transfer to occur? Does a substance difference cause heat transfer? How would you explain to another student which method of heat transfer occurs in solids and in liquids?







Sticky Note

All points are plotted correctly so 2 marks are awarded. No mark is awarded for the line because it is too wobbly. It should be a straight line of best fit with at least one point above and one point below it. 



Sticky Note

Data must has been read from the graph correctly and the right answer is obtained. 







Sticky Note

The answer recognises that black is a better absorber of heat by using the words 'quicker and higher". It doesn't mention the type of radiation being absorbed. 












Sticky Note

Methods of heat transfer are often confused with one another. Can you name all three methods? What is heating? Is it a method of heat transfer? Is boiling a method? How would you explain to another student which method of heat transfer occurs in solids, in liquids and in space? What must be present for any heat transfer to occur?
In this instance no marks were achieved. However two answer lines are left blank. Blank spaces can never gain a mark so it always worth making a guess. 0/4







Sticky Note

All points are plotted correctly so 2 marks are awarded. The line of best fit mark is also given. Points not on the line are spread above and below it. 3/3



Sticky Note

The difference is incorrect. Read the graph to find final temperature in each case. What are they? What is their difference? 0/2







Sticky Note

The answer needs to explain why the temperature will increase more with a black plate. What is it about a black surface that makes it warm up quicker in sunlight? 0/2
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5. Heat can be transferred in different ways.


(a) Complete the following sentences. [4]


(i) Heat transfers through a solid by  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) Heat transfers through a liquid by  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii) Heat transfers through space by  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iv) Heat transfers occur when there is a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . difference.


(b) A group of students investigated how the temperature change of a material varied with the
surface colour.


Two identical thermometers were heated. The bulb of one thermometer was wrapped in
silver foil and the other was wrapped in black paper.


© WJEC CBAC Ltd.


black paper silver foil


heat source
(e.g. filament lamp)


Results from the thermometer wrapped in black paper are shown in the table below.


Results for the thermometer wrapped in silver foil are shown in the graph.


Time 
(minutes)


Temperature recorded for the 
black paper (°C)


0 16
2 20
4 24
6 28
8 32
10 36
12 41
14 45
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(ii) Calculate the difference in temperature increase between the silver foil and black
paper at 14 minutes.	 [2]
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(i) Plot the data for black paper on the grid below and draw a suitable line. [3]


Turn over.
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(c) The students used the data collected during the investigation in (b) and decided that the
best colour for an absorber plate in the model solar water heater shown below is black.


storage tank


table


hot water outlet


wooden box


Explain why black is the better colour to use as the absorber plate.	 [2]


11


absorber plate


copper tube


Sun
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


6 (a) (i)  
Hydrogen/oxygen  1  1   


  (ii)  
water  1  1   


 (b)   
O2 (1) Accept O2 / O2 
H2O (1) Accept H2O / H2O 
2 H2 and 2 H2O balancing (1) 


2 


 


 


1 
 3   


 (c)   
16 kW  1  1 1  


 (d)   Heat = 1 200 J (1) 
Electricity = 2 800 J (1) 


 2  2 2  


    
Question 6 total 2 6 0 8 3 0 
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6. Riversimple is a Welsh car manufacturer of hydrogen-powered fuel cell electric vehicles. It is
based in Llandrindod Wells.


Their working prototype car is called the Rasa. The Rasa fuel cell generates electricity by
combining hydrogen with oxygen to form water.


The electricity powers a small, lightweight 4 kW motor in each wheel, giving the car four-wheel-
drive.


Each of the car’s electric motors works as a generator when the brakes are applied and recovers
70% of kinetic energy during heavy braking as electricity.


Adapted from https://www.riversimple.com/


(a) Use the information above to:


(i) Name one element. [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) Name one compound. [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b) Complete the balanced symbol equation for the reaction in the fuel cell. [3]


H2  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(c) Calculate the total power developed at the wheels. [1]


Total power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kW 
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(d) Complete the Sankey diagram below (not drawn to scale) that shows the energy changes
during heavy braking.	 [2]


		 Space for working
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Kinetic energy


=  4 000 J


Heat energy


= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J


Electrical energy  =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J


8
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Foundation TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 5   5   


2 3 3 2 8 5  


3  8 2 10 1  


4 5  3 8  6 


5 6 5  11 5 7 


6 2 6  8 3  


7 5 1  6  6 


8 4 3 5 12 2 9 


9  4 3 7 2  


TOTAL 30 30 15 75 18 28 
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