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Sticky Note

0/2 awarded, neither risk involves a suitable action. 







Sticky Note

3/4 awarded.  The units are correct and all masses and temperatures are recorded, however 'temp' is not a suitable heading. 











Sticky Note

2/2 awarded for correctly identifying how to check repeatability and reproducibility. 



Sticky Note

2/4 awarded, both controlled variables are correct but there is no mention of the apparatus used in order to control them. 







Sticky Note

1/5 marks awarded.  The axes are reversed so the label mark is withheld.  There are 2 plotting errors and the line of best fit is straight and should be a curve.  1 mark was awarded for suitable scales. 







Sticky Note

0/2 the calculation is incorrect.



Sticky Note

0/1 The resolution does not match the data from the table in section A.



Sticky Note

2/2 awarded for correct calculations.



Sticky Note

0/2 marks awarded.  The candidate has not attempted to use the graph. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 







Sticky Note

0/3 No valid suggestions made. 
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Sticky Note

1/2 In the first row there is no suggestion of how the hot flask or water could contact the skin.  A mark is awarded for the second row as the risk of catching fire is identified along with a suitable control.







Sticky Note

1/4 The candidate loses the headings mark for 'temp' rather than temperature, they also lose the unit mark as the units are in the body of the table.  The temperatures are recorded correctly but the masses are to the nearest 1 g and not 0.1 g or 0.01 g. 











Sticky Note

1/2 awarded.  The candidate has correctly discussed comparing results with other groups to consider reproducibility but they have not recognised that they did not take repeat readings in their experiment.



Sticky Note

2/4 Volume is correctly identified as a controlled variable along with an explanation of how to control it.  The weighing scale is not a controlled variable. 







Sticky Note

4/5 marks awarded.  The labels, scales and plots are all correct.  The line of best fit should not start at (20,20) so 1 mark is lost. 







Sticky Note

2/2 correct calculation.



Sticky Note

1/1 The resolution matches the apparatus used.  



Sticky Note

2/2 The values are correctly calculated. 



Sticky Note

2/2 The line on the graph is correctly extrapolated and read to give a value.  



Sticky Note

2/2 The trend is correctly identified and described. 







Sticky Note

0/3 There is no valid suggestion for reducing heat loss in this experiment. 



Sticky Note

0/1 The candidate has not identified that their value is lower due to heat loss.





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page






















Sticky Note

0/2 The first control measure is not acceptable - they need to specify heatproof gloves. The second control measure is also not valid, to prevent it catching fire it should be kept away from a naked flame and used in small quantities.







Sticky Note

4/4 Headings and units are correct, masses and temperatures are correctly recorded. 











Sticky Note

2/2 Marks awarded for correctly stating how to check repeatability and reproducibility. 



Sticky Note

4/4 Two correct controlled variables are stated along with their value and the apparatus used to measure them.







Sticky Note

5/5 marks awarded.  The labels, scales and plots are all correct.  The line of best fit is credited although a little wobbly. 







Sticky Note

2/2 Correct calculation.



Sticky Note

1/1 The resolution matches the apparatus used.  



Sticky Note

2/2 The values are correctly calculated. 



Sticky Note

2/2 The line on the graph is correctly extrapolated and read to give a value.  



Sticky Note

2/2 The trend is correctly identified and described. 







Sticky Note

3/3 Two valid suggestions are made and justified with reference to reducing heat loss to the surroundings. 



Sticky Note

0/1 Heat loss is discussed but there is no comparison between the values.
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ADDITIONAL MATERIALS


A calculator.


INSTRUCTIONS TO CANDIDATES


Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.


INFORMATION FOR CANDIDATES


The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the 
next science lesson.


BE*(S19-3410U30-1C)


Surname


Other Names


Candidate
Number


0


Centre
Number
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GCSE 


CHEMISTRY – Unit 3 (3410U30)


PRACTICAL ASSESSMENT


INVESTIGATING THE HEAT ENERGY RELEASED BY 
BURNING DIFFERENT FUELS


SECTION A


MONDAY, 7 JANUARY – FRIDAY, 22 FEBRUARY 2019


1 hour


For Examiner’s use only


Maximum
Mark


Mark
Awarded


Section A 6


S19-3410U30-1C
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Introduction


Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass 
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.


Apparatus Required


eye protection
1 × 250 cm3 conical flask 
1 × 100 cm3 measuring cylinder
1 × thermometer 
1 × spirit burner containing methanol 
1 × spirit burner containing ethanol
1 × splint
clamp and stand


CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of 
this examination paper. 


Access to:
digital balance 
Bunsen burner on heat proof mat


thermometer


conical flask


water


approximately 
5 cmspirit burner


alcohol


Diagram







Turn over.
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Read the method and answer question 1.(a) before carrying out the experiment and recording 
your results.


Method 


 1. Wear eye protection.


 2. Collect a spirit burner containing methanol.


 3. Record the mass of the spirit burner (including the lid and the methanol).


 4. Measure 100 cm3 of water into the conical flask.


 5. Place the spirit burner on the clamp stand base.


 6. Clamp the flask approximately 5 cm above the top of the spirit burner (as shown in the 
diagram).


 7. Record the starting temperature of the water.


 8. Use a lit splint to light the spirit burner.


 9. Heat the water until the temperature rises by approximately 40 °C.  


 10. Record the final temperature of the water.


 11. Extinguish the flame and allow the spirit burner to cool.


 12. Record the final mass of the spirit burner (including the lid and the methanol).


 13. Repeat steps 2 to 12 using a spirit burner containing ethanol. 
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SECTION A


Answer all questions.


1. (a) Complete the risk assessment below for this experiment.   [2]


  You may use the student safety sheets on pages 6 and 7 of this examination paper.


© WJEC CBAC Ltd.


HAZARD RISK CONTROL MEASURE


The hot flask can burn / the hot 
water can scald


Methanol and ethanol are 
highly flammable


  You may record raw results in the space below.
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 (b) Present your results in a table. Include all of your results.   [4]


END OF PAPER
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Ethanol
also applies to Denatured alcohol and Methylated spirit


STUDENT SAFETY SHEETS


Substance Hazard Comment


Ethanol
Pure  


There is a serious risk of liquid catching fire; its vapour may catch 
fire above 13 °C. The vapour / air mixture is explosive (from
3.3 to 19% ethanol). Breathing vapour may result in sleepiness: the 
concentration in the air should not exceed 5760 mg m-3. 


Industrial denatured 
alcohol (IDA) [formerly
Industrial methylated 
spirit (IMS)]


It is more hazardous than pure ethanol because of the presence 
of 5% (v/v) methanol which is TOXIC. 
It is often used as a solvent, eg, for chlorophyll and for indicators, 
eg, Universal indicator, phenolphthalein and in chromatography.


Completely denatured 
alcohol (CDA) 


It contains methanol, pyridine and a purple dye. CDA has a bad 
odour and is not suitable for use indoors.


Surgical spirit
(It contains small amounts 
of castor oil, methyl salicyl-
ate and diethyl phthalate)  


It is suitable for demonstrating the cooling effect of evaporation. It   
can be applied to the skin on the back of the hand. It is used for 
medical purposes, eg, foot infections, cleaning the skin. It must not
be swallowed.  


Ethanol
Dilute solution in water


Alcoholic drinks contain ethanol, typically 3 to 7% (beers), 11 to 14% 
(wines), 30 to 40% (spirits). 
Although chemical hazards are low, there may be considerable effects on 
the body leading to a loss of judgement, slower reaction times, etc. 
Consumption is dangerous if driving a vehicle or operating machinery.  


Typical control measures to reduce risk
• Use the smallest volume possible; wear eye protection. 
• Make sure the room is well ventilated.
• Check that equipment for extinguishing fires is nearby, eg, damp cloth, bench mat, fire blanket.
• Do not  use near naked flames; if heating is necessary, use an electrically heated water bath or hot water from a kettle.


Extinguish all Bunsen-burner flames. Wipe up small amounts with a cloth and rinse it well. For larger
amounts, open all windows, cover with mineral absorbent (eg. cat litter), scoop into a bucket and add
water.


Allow fires in sinks, etc to burn out. Fires at the top of test tubes, beakers, etc should be smothered with a
damp cloth or heat-proof mat.


Remove contaminated clothing and rinse it. Wash the affected area and clothing with plenty of water.
Smother flames on clothing or the skin with a fire blanket or other material. Cool any burnt skin with
gently-running tap water for 10 minutes.


Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Do no more than wash out the mouth with water. Do not induce vomiting. Sips of water may help cool the
throat and helpkeep the airway open. See a doctor. NB: The casualty may show signs of drunkeness.


Assessing the risks


• What are the details of the activity to be undertaken? What are the hazards?
• What is the chance of something going wrong? 


Eg, Does ethanol need to be heated? Could quantities of the vapour be breathed in? Might there be practical jokes or fooling 
around? Are any reaction products hazardous?


• How serious would it be if something did go wrong?
NB Some of the most serious accidents in school science have involved ethanol fires, including clothing fires, and badly-burnt skin needing grafts?


• How can the risk(s) be controlled for this activity? Can it be done safely? Does the procedure need to be altered?  


Emergency action
• In the eye
• Swallowed


• Spilt on the skin or clothing
• Clothing catches fire


• Other ethanol fires


• Spilt on the floor, bench, etc


HARMFUL


HIGHLY FLAMMABLE


HIGHLY FLAMMABLE


LOW HAZARD


HIGHLY FLAMMABLE


60
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Methanol


STUDENT SAFETY SHEETS


Methyl alcohol (2011)


 
 


 


 
 


Substance  Hazard  Comment  


Methanol  


 


Risk of the liquid catching fire.  
Toxic if swallowed, in contact with skin or if inhaled. There is a 
risk of very serious irreversible effects.  
For a 15-minute exposure, the concentration in the atmosphere  
should not exceed 333 mg m


_3.  
Methanol is often added deliberately to ethanol (‘methylated 
spirit’) to make it undrinkable. A purple dye and an unpleasant 
smelling chemical (pyridine) make the product sold to the general 
public even less palatable. This is called denaturing. ‘Industrial 
denatured alcohol’ lacks the purple dye and unpleasant smelling 
chemical. See CLEAPSS Student Safety Sheet 60.  


 


Typical control measures to reduce risk
 


•  Wear eye protection. 
•  Make sure the room is well ventilated or, in a laboratory, use a fume cupboard if possible.  
•  Check ways of putting out any fires.  
•  Do not use near naked flames; if heating is necessary, use an electrically-heated water bath or hot water from a kettle.  
 


Assessing the risks
 


•  What are the details of the activity to be undertaken? What are the hazards?  
•  What is the chance of something going wrong?  
 Eg, Does methanol need to be heated? Could there be high levels of vapour? 
•  How serious would it be if something did go wrong?  
•  How can the risk(s) be controlled for this activity?  
 Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn? 
 


Emergency action
 


•  In the eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.  
•  Vapour breathed in Remove the casualty to fresh air. Keep him/her warm. See a doctor if breathing is difficult.  
•  Swallowed Do no more than wash out the mouth with water. Do not induce vomiting. Sips of water may help   


cool the throat and help keep the airway open. See a doctor. 
•  Clothing catches fire Smother flames on clothing or the skin with a fire blanket or other material. Cool any burnt skin 


with gently running tap water for 10 minutes.  
•  Other methanol fires Allow fires in sinks, etc to burn out. Fires at the top of test tubes, beakers, etc should be smothered  


with a damp cloth or heat resistant-mat.  
•  Spilt on the skin or 


clothing 
Remove contaminated clothing. If more than a test tube amount was involved, wash the affected 
area and clothing with plenty of water.  


•  Spilt on the floor, 
bench, etc 


Put out all Bunsen-burner flames. Wipe up small amounts with a cloth and rinse it well.  
For larger amounts, open all windows, cover with mineral absorbent (eg, cat litter), scoop into a 
bucket and add water.  


HIGHLY FLAMMABLE


TOXIC


65
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ADDITIONAL MATERIALS


A calculator and your Section A exam paper.


INSTRUCTIONS TO CANDIDATES


Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.


INFORMATION FOR CANDIDATES


The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.


BE*(S19-3410U30-1D)


Surname


Other Names


Candidate
Number


0


Centre
Number
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GCSE 


CHEMISTRY – Unit 3 (3410U30)


PRACTICAL ASSESSMENT


INVESTIGATING THE HEAT ENERGY RELEASED BY 
BURNING DIFFERENT FUELS


SECTION B


MONDAY, 7 JANUARY – FRIDAY, 22 FEBRUARY 2019


1 hour


For Examiner’s use only


Maximum
Mark


Mark
Awarded


Section B 24
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SECTION B


Answer all questions.


2. (a) The independent variable in this experiment was the relative molecular mass (Mr ) of the 
fuel.   


  State two controlled variables in this experiment and describe how these were controlled.
   [4]


  Controlled variable 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  How it was controlled 


 


 


  Controlled variable 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  How it was controlled


 


 


 (b)  State what you could do to check:


 (i)  the repeatability of your results;   [1]


 


 


 (ii)  the reproducibility of your experiment. [1]


 


 


 (c)  The theoretical values for the energy released when 1 g of four different alcohols are 
burned are given in the table below, together with the relative molecular mass (Mr ) of 
each alcohol.


© WJEC CBAC Ltd.


Alcohol Relative molecular 
mass (Mr )


Theoretical energy 
released when 
burned (kJ/g)


methanol 32 22.7


ethanol 46 29.7


propanol 60 33.6


butanol 74 36.1


 (i) Use these results to draw a graph on the grid opposite of the theoretical energy 
released when burning (vertical axis) against relative molecular mass (Mr ) (horizontal 
axis). The starting points for the axes are given.  [5]
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 (ii) Use the graph to describe the relationship between relative molecular mass (Mr ) 
and the theoretical energy released when burned.   [2]


 


 


 


 (iii) The relative molecular mass (Mr ) of pentanol is 88. Use this information, together 
with your graph, to estimate the energy that would be released per gram of pentanol 
burned. Show on your graph how your answer was determined.   [2]


Energy released = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ/g


 (d)  (i) Use your results from Section A to calculate the temperature rise and mass of 
methanol used. [2]


© WJEC CBAC Ltd.


Alcohol Temperature rise (°C) Mass of alcohol used (g)


Methanol


 (ii) Give the resolution of the balance used to collect results. [1]


Resolution = ± . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .g


 (iii) Use the equation:


energy released per gram of alcohol (kJ/g) = 
0.42 × temperature rise (°C)


mass of alcohol used (g)


  and your values from (d)(i) to calculate the energy released per gram of methanol 
burned. [2]


Energy released = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ/g







(3410U30-1D)


5
Examiner


only


© WJEC CBAC Ltd.


 (e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.  


 (i) State how your value calculated in part (d)(iii) compares to this theoretical value and 
give the main reason for the difference.   [1]


 


 


 (ii)  State two ways the method could be improved to reduce this difference. Explain 
how these improvements would reduce this difference.  [3]


 


 


 


 


 


 


END OF PAPER
24
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GCSE PHYSICS - UNIT 3 
 


GCSE DOUBLE AWARD SCIENCE UNIT 7 


INVESTIGATING THE REBOUND HEIGHT OF A SQUASH BALL 


SECTION A 
 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


1 (a)    HAZARD RISK CONTROL 
MEASURE 


  
 
 
 
 
 
 


 
1 
1 


   
 
 
 
 


 
2 


  
 
 
 
 


 
2 


Hot water can 
scald 


Hot water may 
come into contact 
with skin when 
pouring  


Care taken when 
pouring (from 
kettle) 


Submerging ball 
causing scalds 


Use tongs or ball 
lifting tool 


Wet floor is 
slippery 


(If the beaker is 
overfilled water 
may spill and) 
you may slip/ 
fall 


(Do not 
overfill 
beaker) 
Clean up spills 


 


Risk + control for hot water (1) 
Risk + control for wet floor (1) 


 (b)   All data recorded and logically organised (1) 
Suitable column headings (temperature, (rebound) height) 
(1) reject temp 


Appropriate units (°C, cm) included in headings (1) 
Correct calculation of means (1) 


 
1 
1 


1 


 
 


1 


  
4 


 
1 


 
4 


    
Section A total 4 2 0 6 1 6 
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SECTION B 
 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2 (a) (i)  Temperature 1   1  1 


  (ii)  Rebound height 
 
NOT height alone 


1   1  1 


  (iii)   Controlled variable Why it was controlled  1  
 
 


1 


 2  2 


Surface ball is dropped onto / 
type of squash ball /  


material of squash ball /  


size of squash ball / 


spot colour of 
ball/  


mass of ball/ 
same ball (1) 


different {squash balls / 
surfaces} are more or less 
bouncy /  


absorb more energy/  


will reach different 
height (1) 


Drop height (1) because greater drop height 
will give greater rebound 
height / ball at greater drop 
height has more (potential) 
energy 


 


 (b) (i)  (±) 0.1 (cm)  


Accept (±) 1 mm 


 


1   1  1 


  (ii)  (Peter’s measurement is better) because you cannot measure to 
the resolution of the ruler (1)  


because the ball is moving / it’s too difficult to see (1) 


  
1 
1 


 
2 


  
2 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (c)   Axes labelled correctly with units (1) ECF headings and 
units from the table 
Appropriate scales chosen that use at least ½ of graph paper (1) 
All plots correctly plotted with ˂ 1 small square tolerance (2) 
1 error (1) >1 error (0) 


Appropriate line of best fit (1) 
Do not accept a thick, double, whispy line 


1 
1 


 
 


2 
 


1 


  


 


 


5 


 


 


 


5 


 


 


 


5 


 (d)   As temperature increases (rebound) height increases 
(1)  


At a constant rate / correct description of candidate’s 
graph (1) 


 
2 


 
2 


 
2 


 (e) (i)  Substitution of correct values (1) 
Answer consistent with substituted values (1) 
Correct answer without working = 2 marks 


1  
1 


 2 2 2 


  (ii)  Comment on repeatability = 1 mark 


e.g. they are repeatable as readings are {very similar/ close 
together} (1) reject reference to yes / no only 
Justification = 1 mark 
either numerical data (from table) e.g. all within one centimetre 
or uncertainty value in e(i) (1) ECF e.g. only one centimetre 


  1 


 


 
1 


2  2 


 (f)   Any 2 suitable inaccuracies + linked improvement 


 


Inaccuracy Improvement 


Temperature may change 
between repeats / not well 
controlled (1) 


Return to the water to (reset 
temperature) between repeats 
/ use a thermostatically 
controlled water bath (1) 


Difficult to measure a 
moving object (1) 


{Record/ video/ use} slow 
motion camera / phone(1) 


 
Do not accept drop height 


  


 


 


 
2 


 


 


 


 
2 


 


 


 


 
4 


  


 


 


 
4 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (g) (i)  0.6  1.5 = 0.9 (J) (1)  1  1 1 1 


  (ii)  {Transferred/ changed} to other named form of energy i.e. heat/ 
sound (1) 


Reject lost 


1   1  1 


    
Section B total 8 10 6 24 8 24 
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Sticky Note

2/2 marks awarded.  The risks both include an action and the control measures are correct. 







Sticky Note

3/4 marks awarded.  The table is well-organised and the headings and units are correct however one mean is calculated incorrectly. 











Sticky Note

0/3 awarded in (b), the resolution is not given. The judgement is incorrect as it is not possible to record a moving object to 0.1 cm. 



Sticky Note

2/4 marks awarded in (a).  The independent and dependent variables are both identified, however time is not a controlled variable. 







Sticky Note

3/5 marks awarded.  The axes are correctly labelled, the scales are acceptable and it is clear that the 0 at the origin refers to both axes.  There is a plotting error because the candidate has used very large circles rather than crosses making judgement difficult. The line of best fit is not awarded as it breaks into 2 lines at the end. 







Sticky Note

0/4 The candidate has not addressed the difficulty in timing or the problem of controlling or maintaining temperature. 



Sticky Note

1/2 The candidate has been credited for a valid comment on repeatability with reference to the range in the data, they needed to develop this answer further to gain the second mark.



Sticky Note

0/2 The candidate has not selected data for the lowest temperature as directed. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 







Sticky Note

0/2 No response.
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Sticky Note

0/2 The first control measure is not correct - it is not recommended to use tongs to transfer hot water.  The second control measure is also not correct, they need to state that you should wipe up spills. 







Sticky Note

4/4 marks awarded.  The table is well-organised and the headings and units are correct and the means are calculated correctly.











Sticky Note

1/3 The resolution is correctly stated, the judgement in (ii) is incorrect as it is not possible to record a moving object to 0.1 cm. 



Sticky Note

3/4 marks awarded in (a).  The independent and dependent variables are both identified, the controlled variable is correct but the candidate has attempted to explain how it was controlled rather than why. 







Sticky Note

4/5 marks awarded. The axes are correctly labelled, the scales are not acceptable as the points on the y-axis occupy less than half of the graph paper and there is no 0 on the origin.  The plots and line of best fit are all correct. 







Sticky Note

4/4 inaccuracies in temperature control and timing are both identified and the improvements suggested are sensible. 



Sticky Note

0/2 the candidate has not discussed the data they collected.



Sticky Note

0/2 The candidate has not selected data for the lowest temperature as directed. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 







Sticky Note

0/1 energy transfer to other forms such as heat is not considered. 



Sticky Note

1/1 Calculation correct including the conversion from cm to m. 
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Sticky Note

2/2 both risks and control measures are correctly described. 







Sticky Note

4/4 marks awarded.  The table is well-organised and the headings and units are correct and the means are calculated correctly.











Sticky Note

0/3 The resolution is not correctly stated, the judgement in (ii) is incorrect as it is not possible to record a moving object to 0.1 cm. 



Sticky Note

3/4 marks awarded in (a).  The independent and dependent variables are both identified, the controlled variable is correct but the candidate has not explained that the rebound height would alter instead just referring to it being 'unfair'.







Sticky Note

5/5 marks awarded. The axes are correctly labelled, the scales are good.  The plots and line of best fit are all correct. 







Sticky Note

4/4 inaccuracies in temperature control and timing are both identified and the improvements suggested are sensible. 



Sticky Note

2/2 awarded, the candidate has discussed both the closeness of the repeats and the small uncertainty. 



Sticky Note

2/2 the data for the lowest height is correctly selected and used. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 







Sticky Note

0/1 energy transfer to other forms such as heat is not considered. 



Sticky Note

0/1 incorrect height value selected (and no conversion to m).
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ADDITIONAL MATERIALS


A calculator.


INSTRUCTIONS TO CANDIDATES


Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.


INFORMATION FOR CANDIDATES


The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the 
next science lesson.


BE*(S19-3420U30-1C)


Surname


Other Names
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Number
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GCSE


PHYSICS – Unit 3 (3420U30)


PRACTICAL ASSESSMENT


INVESTIGATING THE EFFECT OF TEMPERATURE ON THE 
REBOUND HEIGHT OF A SQUASH BALL


SECTION A


MONDAY, 7 JANUARY – FRIDAY, 22 FEBRUARY 2019


1 hour


For Examiner’s use only


Maximum
Mark


Mark
Awarded


Section A 6
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Introduction
Your task is to investigate the effect of temperature on the rebound height of a squash ball.


Apparatus


The following apparatus is required for each group: (each group should consist of no more than 3 
candidates).


1 × squash ball
1 × clamp and stand
1 × metre ruler 
1 × 500 cm3 beaker
1 × thermometer 
1 × tongs or ball lifting tool
1 × stop clock


Access to:
hot and cold water
paper towels


Diagram
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squash ball


surface to be 
bounced on


metre ruler


clamp stand







Turn over.


3
4


2
0


U
3


0
1C


0
3


(3420U30-1C)


3


Read the method and answer question 1.(a) before carrying out the experiment and recording 
your results.


Method


 1. Half-fill a beaker with water at approximately 20 °C.


 2. Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.


 3. Record the temperature of the water (this is also the temperature of the squash ball).


 4. Use the tongs or ball lifting tool to remove the ball from the water.


 5. Remove excess water from the squash ball using a paper towel.


 6. Drop the ball from a height of 1 metre.


 7. Record the rebound height of the ball.


© WJEC CBAC Ltd.


 8. Repeat steps 6 and 7 four more times, to give 5 results in total.


 9. Repeat steps 1-8 with water at approximately 30 °C, 40 °C, 50 °C and 60 °C.


drop height


rebound height
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Examiner
only


SECTION A


Answer all questions.


1. (a) Complete the risk assessment below for this experiment.  [2]


© WJEC CBAC Ltd.


HAZARD RISK CONTROL MEASURE


Hot water can scald


Wet floor is slippery


  You may record raw results in the space below.
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only
 (b) Present your results in a table. Include all of your results. [4]


END OF PAPER


© WJEC CBAC Ltd.


6







3
4


2
0


U
3


0
1D


0
1


ADDITIONAL MATERIALS


A calculator and your Section A exam paper.


INSTRUCTIONS TO CANDIDATES


Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.


INFORMATION FOR CANDIDATES


The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.


BE*(S19-3420U30-1D)


Surname


Other Names


Candidate
Number


0


Centre
Number


© WJEC CBAC Ltd.


GCSE 


PHYSICS – Unit 3 (3420U30)


PRACTICAL ASSESSMENT


INVESTIGATING THE EFFECT OF TEMPERATURE ON THE 
REBOUND HEIGHT OF A SQUASH BALL


SECTION B


MONDAY, 7 JANUARY – FRIDAY, 22 FEBRUARY 2019


1 hour


For Examiner’s use only


Maximum
Mark


Mark
Awarded


Section B 24


S19-3420U30-1D







(3420U30-1D) Turn over.


3
4


2
0


U
3


0
1D


0
3


3
Examiner


only


© WJEC CBAC Ltd.


SECTION B


Answer all questions. 


2. (a) (i) State the independent variable in this experiment. [1]


 


 (ii) State the dependent variable in this experiment. [1]


 


 (iii) Complete the table below by stating one controlled variable in this experiment and 
explain why it was controlled.  [2]


Controlled variable Why it was controlled


 (b)  Peter and Colin follow the same method. At one temperature Peter records the rebound 
height as 34 cm but Colin records it as 34.2 cm. 


 (i)  State the resolution of the ruler that Colin used. [1]


Resolution = ±  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm


 (ii) Colin argues that his measurement is better. Discuss whether Colin is correct in his 
judgement. [2]
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(3420U30-1D) Turn over.
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 (c) Use your results from Section A to draw a graph of rebound height (vertical axis) against 
temperature (horizontal axis) on the grid opposite.   [5]


 (d) Use your graph to describe the relationship between temperature and rebound height.   
   [2]


 


 


 


 (e)   (i)  The uncertainty in the rebound height at a given temperature is given by: 


uncertainty = 
maximum rebound height – minimum rebound height


2


   Calculate the uncertainty in rebound height for your lowest temperature. [2]


uncertainty = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm


  (ii) Explain whether your data for the lowest temperature is repeatable.   [2]


 


 


 


 


 (f) Identify two inaccuracies in the experiment and suggest an improvement for each one.  
    [4]
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 (g) In a similar experiment the potential energy of the squash ball used is given by:


Potential energy (J) = height above the floor (m) × 1.5


  The ball in the experiment is dropped from 80 cm, where it stores 1.2 J of potential energy, 
and it reaches a rebound height of 60 cm.


 (i)  Calculate the potential energy stored by the ball at its rebound height. [1]


Potential energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J


 (ii)  State why the potential energy you have calculated is different to the initial value of 
the potential energy.  [1]


 


END OF PAPER
24
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Sticky Note

3 marks.  The effect of temperature clearly explained using particle theory.







 


 


 


 


 


 


 


 



Sticky Note

1 mark awarded for the idea of reactant being used up.



Sticky Note

No marks as candidate is referring to the control of variables rather than the improving the quality of results obtained.







 



Sticky Note

3 marks for correctly calculating the mass produced.  Workings clearly shown.



Sticky Note

No marks awarded.  The candidate incorrectly used mass rather than number of moles to calculate the volume.
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GCSE BIOLOGY - UNIT 3 
 


INVESTIGATING THE EFFECT OF LIPASE CONCENTRATION ON MILK 
 


SECTION A 
 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


1 (a)    HAZARD RISK CONTROL 
MEASURE 


  
 
 
 


2 


   
 
 
 


2 


  
 
 
 


2 


{Enzymes/ 
lipase} are 
irritant/ allergens/ 
sensitisers 


Transfer of 
enzymes from 
hands to eyes 


Wear eye 
protection 


Spill onto skin 
when pouring 


Wash hands/wear 
gloves 


 


Correct hazard (1) risk and linked control measure (1) 


 (b)   All data recorded and logically organised (1) 
Suitable column headings (enzyme) 
{concentration/percentage} /time (to lose pink colour) (1) 
Appropriate units (%) / s included in headings (1) 
% does not have to be present 
Correct calculation of means (1) 
If use minutes and seconds – cannot access unit 
mark or mean mark 


 
1 
1 


1 


 
 


1 


  
 


4 


 
 


1 


 
 


4 


    
Section A total 4 2 0 6 1 6 


 
  







 


4 
© WJEC CBAC Ltd. 


SECTION B 
 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2 (a) (i)  {Concentration/ percentage} of the {enzyme/lipase} 1   1  1 


  (ii)  Time (taken for solution to turn from pink to white) 1   1  1 


  (iii)  1 - 5 (%) or 4 (%) 1   1  1 


 (b)   Axes labelled correctly with units (1) ECF headings and 
units from the table 
Appropriate scales chosen that use at least ½ of graph paper (1) 
All plots correctly plotted with < 1 small square tolerance (2) 
1 error (1) >1 error (0) 


Appropriate lines of best fit (1) 
Do not accept thick, double, whispy lines 
ECF from table if use minutes and seconds 


1 
 


1 


 
 


 
2 


 


1 


  
 
 


5 


 
 
 


5 


 
 
 


5 


 (c)   As lipase/enzyme concentration increases, time taken to lose 
pink colour decreases (1) 
OR 
Correct conclusion from candidate’s own results (1) 


  
1 


  
1 


  
1 


 (d) (i)  Take more repeat readings / compare results with other groups   1 1  1 







 


5 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (ii)  Any 2 suitable inaccuracies (2) + linked improvement for 
each (2) 
 


Inaccuracy Improvement 


Temperature not 
controlled (1) 


Use a (thermostatically 
controlled) water bath to 
regulate temperature (1) 


End point not clear/ final 
colour change difficult to 
determine (1) 


Use a colorimeter to detect end 
point colour change OR use a 
pH meter to detect a final pH 
rather than a colour change (1) 


Measuring volume of 
solutions {with a syringe/ 


to nearest cm3} / volume 
of phenolphthalein is not 
controlled (1) 


Use syringe with {a higher/ 
smaller/ greater/ better} 
resolution/smaller* scale 
divisions/ burette}/ use graduated 
pipette/ use given volume of 
phenolphthalein(1) 
*Accept smaller but not lower 


Inaccuracies when 
using milk as a 
substrate as fat content 
is variable (1) 


Use substrate of 
known concentration 
(1) 


  


  


 


 


 


 


 


 


 


 
 


2 


 


 


 


 


 


 


 


 


 
 


2 


 


 


 


 


 


 


 


 


 
 


4 


  


 


 


 


 


 


 


 


 
 


4 


 (e)   Use {boiled / denatured} enzyme solution (1)  


Keep all other controlled variables the same/ mention of 
one of the controlled variables and value (1) 


 
2 


   
2 


  
2 


 (f)   The dependent variable relies on pH/ end point is pH 
dependent/ pH changes throughout/ measuring time for pH 
change anyway 


  
1 


  
1 


  
1 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (g) (i)  Circled 5.8 1   1  1 


  (ii)  Anomalous result does not follow the pattern /is not within the 
range of the other results/not close to other results 


  
1 1 


 
1 


  (iii)  2.4 
ECF from incorrect anomaly 


 
1 


 
1 


  


 (h)   1. At 70 ºC enzymes become denatured (1) 
2. This means the active site changes 


shape (1)  
3. Enzyme-substrate complexes cannot 


form/ substrate can no longer fit into 
active site (1) 


4. So not enough fatty acids are released {to lower the pH / 
for the colour to change} (from pink to white) (1) 


  
 


2 


 
 


2 


 
 


4 


  
 


4 


    
Section B total 8 10 6 24 6 24 
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Sticky Note

1 mark was awarded.  The hazard is identified but the action in the risk is confused as the water bath is not being moved. 







Sticky Note

4/4 was awarded.  Units and headings are correct, the table is logically organised and the means are correct.















Sticky Note

3/3 awarded for (a), variables and range correctly identified.







Sticky Note

4/5 marks awarded.  The scales are suitable and the points are correctly plotted however the line of best fit is extrapolated beyond the last point. 







Sticky Note

1/1 awarded in (f), they have correctly identified that pH will be changing, the poor spelling aside.



Sticky Note

0/2 awarded in (e) the candidate has not referred to using boiled enzyme.



Sticky Note

d (ii) 3/4 marks awarded.  The inaccuracies are correctly identified but the improvement for judging the end point is not valid.



Sticky Note

2/2 awarded for c and d (i) 







Sticky Note

2/4 marks awarded.  The candidate does not refer to the formation of enzyme-substrate complexes and does not finish the explanation with reference to denatured enzymes not allowing fatty acids to be released to lower the pH and change the colour. 



Sticky Note

3/3 marks awarded in (g) for identifying the anomaly and calculating a more accurate mean.
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Sticky Note

1/2 marks awarded, the hazard is correct but splashing into eyes is not acceptable as a risk. 







Sticky Note

2/4 marks awarded.  The headings are correct and the table is logically organised, however the candidate has not converted into seconds, they have written down the reading from the stopwatch making their unit and means incorrect.















Sticky Note

3/5 awarded.  The axes are labelled correctly with an ecf from the table on the unit.  The y-axis scale is too small so the plotted points occupy less than half of the graph paper.  There is one plotting error, the line of best fit is acceptable. 







Sticky Note

0/1 the candidate has not realised that the pH changes throughout the experiment. 



Sticky Note

1/2 The candidate has identified that the other variables need to be controlled but they have missed the addition of the boiled enzyme. 



Sticky Note

4/4 2 inaccuracies are identified and valid improvements suggested. 



Sticky Note

0/1 a larger range is not a valid response. 



Sticky Note

1/1 correct trend identified. 







Sticky Note

2/4 marks awarded.  The candidate does not refer to the active site changing shape and does not finish the explanation with reference to denatured enzymes not allowing fatty acids to be released to lower the pH and change the colour. 



Sticky Note

2/3 awarded in (g).  The anomaly is correctly identified but the mean is incorrect. 
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Sticky Note

1/2 marks awarded, the hazard is correct but splashing into eyes is not acceptable as a risk.







Sticky Note

4/4 was awarded.  Units and headings are correct, the table is logically organised and the means are correct.











Sticky Note

2/3 awarded for (a) the range is incorrect.







Sticky Note

0/5 marks awarded for the graph.  The units are absent on the axes, the y-axis scale is non-linear, there are plotting errors and no line is attempted., 







Sticky Note

0/1 The candidate has not identified that pH is changing anyway.



Sticky Note

1/2 marks awarded for identifying that all the other variables should be controlled.



Sticky Note

2/2 awarded.  Stirring speed has no impact on the experiment, however using drops of phenolphthalein is identified as an inaccuracy with a suitable improvement suggested. 



Sticky Note

1/1 awarded for repeating.



Sticky Note

1/1 awarded for the correct trend.







Sticky Note

0/4 awarded, the candidate has not explained the action of the enzyme. 



Sticky Note

2/3 awarded in (g).  The anomaly is correctly identified but the mean is incorrect. 
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ADDITIONAL MATERIALS


A calculator.


INSTRUCTIONS TO CANDIDATES


Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.


INFORMATION FOR CANDIDATES


The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the 
next science lesson.
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Introduction


Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein 
indicator turns pink in alkaline conditions and colourless in acidic conditions.
You are going to investigate the time taken for different concentrations of lipase enzymes to digest 
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to 
colourless. 


Apparatus


The following apparatus is required for each group: (each group should consist of no more than three 
candidates).


eye protection
10 × boiling tubes
1 × boiling tube rack
1 × 10 cm3 syringe
1 × 5 cm3 syringe
1 × 1 cm3 syringe
1 × 250 cm3 beaker of full fat milk
1 × 250 cm3 beaker of 0.05 mol/dm3 sodium carbonate solution 
1 × dropper bottle of phenolphthalein
10 cm3 solutions of 1 %, 2 %, 3 %, 4 % and 5 % lipase 
1 × stop clock
CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).


Diagram
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1 cm3 lipase solution


mixture of 
phenolphthalein, milk 
and sodium carbonate







Turn over.
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Read the method and answer question 1.(a) before carrying out the experiment and recording 
your results.


Method


 1. Wear eye protection.


 2. Add 5 drops of phenolphthalein to a boiling tube.


 3. Use the 5 cm3 syringe to measure 5 cm3 of milk and add to the boiling tube.


 4. Use the 10 cm3 syringe to add 7 cm3 sodium carbonate solution to the boiling tube, the 
solution should now turn pink.


 5. Swirl the boiling tube to mix the solution.


 6. Use the 1 cm3 syringe to measure 1 cm3 1 % lipase solution.


 7. Add the lipase to the boiling tube, swirl to mix and immediately start timing.


 8. Record the time taken for the solution to lose its pink colour.


 9. Keep this boiling tube as a comparison to help determine the end point of each experiment. 


 10. Repeat steps 2 – 8 once more to get a total of two results.


 11. Repeat steps 2 – 10 using 2 %, 3 %, 4 % and 5 % lipase solutions.


© WJEC CBAC Ltd.
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only


SECTION A


Answer all questions.


1. (a) Complete the risk assessment below for this experiment.   [2]


  You may use the student safety sheet on page 6 of this exam paper.
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HAZARD RISK CONTROL MEASURE


  You may record raw results in the space below.
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 (b) Present your results in a table. Include all of your results. [4]


END OF PAPER
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Concentrated solutions
(concentrations of 5% or more) 


Enzymes


STUDENT SAFETY SHEETS 2


includes Amylase, Catalase, Cellulase, Diastase, Lipase,
Proteases (eg, pepsin, trypsin), Urease


Substance Hazard Comment


Enzymes
Powders  
‘Biological’ detergents contain 
enzymes.


All enzymes may be sensitisers (see below) and may produce 
allergic reactions. They can cause asthma and irritate the eyes, 
nose and skin.


Enzymes  All enzymes may be sensitisers (see below) and may produce 
allergic reactions. They can cause asthma and irritate the eyes, 
nose and skin. 


Enzymes  
Dilute solutions (concentrations 
of less than 5%) 
Biological systems are, of 
course, rich sources of 
enzymes, eg, liver (catalase), 
saliva (amylase).  


The enzymes at these concentrations are unlikely to offer any
significant risk.


Note:  Some people are allergic to particular substances; their bodies’ immune system reacts to these substances  
to an unusual extent. Asthma is one type of allergy which results in breathing difficulties. A sensitiser is a substance   
that may produce only a small or even no allergic reaction when humans are first exposed to it 
(sometimes over an extended period of time) but can produce a much more severe reaction on subsequent 
occasions, even when the body is exposed to much smaller amounts.


Typical control measures to reduce risk


• Use the lowest concentration/smallest amount possible.
• Reduce the risk of skin contact by wearing disposable gloves.
• Wear eye protection.
• Avoid powdered enzymes escaping into the air; use a fume cupboard when handling enzyme powders.


Assessing the risks


• What are the details of the activity to be undertaken? What are the hazards?
• What is the chance of something going wrong?


 ?ni dehtaerb eb tsud emyzne dluoC ,gE
• How serious would it be if something did go wrong?
• How can the risk(s) be controlled for this activity?


 ?deretla eb ot deen erudecorp eht seoD ?ylefas enod eb ti naC ,gE


Emergency action


• In the eye Flood the eye with gently-running tap water for at least 10 minutes. See a doctor.
• Swallowed Wash out the mouth. Give a glass of water to drink. Do not make the casualty vomit. See a


doctor. 
 


• Dust breathed in Remove the casualty to fresh air. See a doctor if breathing is difficult.
• Spilt on the skin or 


clothing  
Remove contaminated clothing. Wash off the skin with soap and plenty of water. Rinse 
contaminated clothing.  


• Spilt on the floor,
bench, etc 


Scoop up powders (take care not to raise dust). Wipe up solution spills or any traces of 
powders with a damp cloth.  


IRRITANT


LOW HAZARD


HARMFUL
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ADDITIONAL MATERIALS


A calculator and your Section A exam paper.


INSTRUCTIONS TO CANDIDATES


Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.


INFORMATION FOR CANDIDATES


The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B


Answer all questions. 


2. (a) (i) State the independent variable in this experiment.    [1]


 


 (ii) State the dependent variable in this experiment. [1]


 


 (iii) State the range of the independent variable in this experiment.  [1]


 


 (b) Use your results from section A to draw a graph of time taken for the solution to lose 
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid 
opposite.   [5]
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 (c) Use your graph to describe the relationship between lipase concentration and time taken 
for the solution to lose the pink colour.  [1]  


 


 


 (d) (i)  State what you could do to improve the confidence in your results.    [1]


 


  (ii) Complete the table below stating two inaccuracies in the experiment and suggest 
an improvement for each.   [4]
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 (e) Describe a suitable control experiment. [2]


 


 


 


 (f) Suggest why the method you used in Section A is not suitable to investigate the effect of 
pH on lipase enzymes. [1]


 


 


Inaccuracy Improvement
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 (g)   Sharan and Shaun use a different method to investigate the effect of pH on the rate of 


lipase action on milk. Their results are shown below. 


© WJEC CBAC Ltd.


pH
Rate of reaction (s–1 × 102)


Test 1 Test 2 Test 3


2 9.5 9.0 9.1


7 2.5 2.3 5.8


12 8.7 8.6 8.5


 (i) Circle the anomalous result in the table above.  [1]


 (ii) Explain why you have chosen this result from part (i) as the anomaly.   [1]


 


 


 


 (iii) Calculate an accurate mean for the repeats at this pH. [1]


Mean = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (h)   The experiment from Section A was carried out again at varying temperatures. At 70 °C 
the solution did not change from pink to white in any of the repeat readings. Explain this 
observation.  [4]


 


 


 


 


 


 


 


 


END OF PAPER 24
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GCSE CHEMISTRY - UNIT 3 
GCSE SCIENCE (DOUBLE AWARD) UNIT 7 


GCSE APPLIED SCIENCE (DOUBLE AWARD) UNIT 5 
INVESTIGATING THE HEAT ENERGY RELEASED BY BURNING DIFFERENT FUELS 


 


SECTION A 


 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


1 (a)    HAZARD RISK CONTROL MEASURE   
 
 
 
 
 


 
2 


   
 
 
 
 
 


 
2 


  
 
 
 
 
 


 
2 


The hot flask could 
burn / the hot water 
could scald 


Burning could result if 
the hot beaker is 
handled / scalding 
could result if hot 
water is spilled on skin 


Allow hot beaker to 
cool/water to cool 
before {touching/ 
disassembling} the 
apparatus. 
Accept heat proof 
gloves 


Methanol and ethanol 
are highly flammable 


The alcohol could 
ignite (if left near 
a naked flame) 
Accept risk of catching 
fire 


Ensure alcohols kept 
away from naked 
flame / keep lid on 
when not in use/ 
Use smallest volume 
possible/ 


Make sure is well 
ventilated 


Risk and control measure 


Each correct line for 1 mark each (2  1) 
 (b)   Suitable column headings mass (of burner) before, mass 


(of burner) after, temperature at start, temperature at end 
(1) NOT temp 


Appropriate units (g / °C) included in headings (1) 
Correct recording of temperatures (1) 
Correct recording of masses (1) 
Any calculation of temperature change or mass loss to be 
ignored. 


 
1 
1 


1 


 
 


1 


  
 


 
4 


 
 


 
1 


 
 


 
4 


    Section A total 4 2 0 6 1 6 
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SECTION B 


 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2 (a)   Controlled variable = any two stated and described from 
the following (one mark for stating and one for describing 


• Volume of water (1)  
 measuring cylinder used to measure out 100 cm3 


 (each time). (1). Do not accept amount. 


• Temperature rise (1)  


• thermometer used to measure a 40 
oC increase (each 


time). (1) 


• Distance between the flame and {flask/ spirit burner/ 
alcohol} (1)  


 ruler used to measure 5 cm distance (each time). (1) 


 
 
 


 
2 


 
 
 


 
2 


  
 
 


 
4 


  
 
 


 
4 


 (b) (i)  Repeat each result 1   1  1 


 (ii)  Compare the results to others (groups who have carried out 
the same experiment) (1) 


1 
  


1 
 


1 


 (c) (i)  Axes labelled correctly with units and headings (1) 
Appropriate scales chosen that use at least ½ of graph paper (1) 
All plots correctly plotted with <1 small square tolerance (2) 
1 error (1) >1 error (0) 
Appropriate line of best fit (1) *Do not accept straight line 


Do not accept a thick, double or wispy lines of best fit 
{relative molecular mass/ Mr values}  values on x 
axis penalise the scale mark only. 
Independent variable & dependent variable used as scale on both 
x & y axes, max. 2 marks 


1 
1 


 
 


2 
 


1 


  
 
 


 
5 


 
 
 


 
5 


 
 
 


 
5 


 (ii)  As (relative) {molecular mass / Mr } increases, the energy 
released (per gram of fuels) increases (1) 
Increasing at a decreasing rate / smaller interval each time (1) 


  
2 


  
2 


  
2 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 
 


(iii)  Continuation of graph to enable the value for pentanol to be 
estimated (1) (some working shown on graph/ continuation of 
LOBF) 
Correct answer taken from the graph (1) 


Accept answer of 36.2 – 38.5 kJ/g (1) if no working shown on 
graph 


   


2 


 


2 


 


2 


 


2 


 (d) (i)  Correctly calculating the temperature rise for methanol (1) 
Correctly calculating the mass of fuel used for methanol (1) 


 1 
1 


 
2 2 2 


  (ii)  ± 0.01 g – or resolution appropriate to balance used. 1   1  1 


  (iii)  Correct substitution of values (1) 
Correct answer consistent with substituted values (1)  
Correct answer without working out shown = 2 marks 


1  
1 


 
2 2 2 


 (e) (i)  Lower and any one from: 
not all of the energy was transferred to the water/ 
some of the heat was lost (1) 
both parts needed for 1 mark 


   
1 


 
1 


  
1 


  (ii)  Any two (x1) of the following 
• Cover the apparatus in foil / insulate the apparatus (1) 
• Shield spirit burner / apparatus (1) 


• Reduce the height between the flame and the flask (1)  


• Copper vessel to hold the water (1) 


• Use bomb calorimeter (1) 


• Add lid/ bung (1) 
Suitable explanation of how the improvements would 
reduce heat loss – e.g. more of the heat would be transferred 
to the water / less heat would be lost to the surroundings (1) 


   


 


 
3 


 


 


 
3 


  


 


 
3 


    
Section B total 8 10 6 24 11 24 
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