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Question Answer Marks LO1 LO2 LO3 LO4 LO5 


1 (a) Take a deep breath / Fill your lungs all the way.(1) 
Blow out as hard and fast as you can in a single blow. (1) 


+ any 1 × (1) from: 
Move the marker to the bottom of the numbered scale. (1) 
Place the mouthpiece in your mouth/ between your teeth. Close your 
mouth (1) 


3 3 


(b) Asthma patient peak flow will be reduced on exposure to trigger 
(reduced PEF is reversible) / improves on use of inhaler or medication 
(1)   


1 1 


 (c) (i) 2.4	ሺ1ሻ
3.8	ሺ1ሻ


  


= 63 / 63.16 / 63.2% (1) (ecf) 


3 3 


(ii) Stage 2 or moderate COPD (1);(allow ecf) 


FEV1% = 50-70%/moderate airflow limitation / shortness of breath / 
frequent episodes of breathlessness even on mild exertion (1)(ecf) 


2 2 
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The candidate has described 2 marking points - One related to the correct positioning/use of the PEF and secondly there is implied a fast expiration in the text. 2 marks. There is no mention of inspiration occurring prior to the test being carried out. 



There is no mention of exposure to a trigger and so reduced PEF in an Asthma patient or response to an inhaler and so improvement in the PEF of the Asthma patient.  - 0 marks







The FEV1 and the FVC not measured or recored correctly. FEV1% incorrectly calculated. - 0 marks



An ECF mark is used here. The candidate correctly determines and describes the severity of COPD from their results given in (i) - 2 marks












The candidate has indicated one correct procedure related to the equipment and described the forced expiration. The candidate has not described inspiration. - 2 marks



The candidate has not described how an Asthma patient's PEF would change either in response to a trigger of bronchdilator. - 0 marks







The candidate has correctly read the FEV1 but incorrectly read the FVC off the graph. An ECF is awarded for the FEV1% - 2 marks



The candidate has correctly determined and described the severity of COPD. - 2 marks












The candidate has described 2 marking points - One related to the correct positioning/use of the PEF and secondly there is implied a fast expiration in the text. 2 marks. There is no mention of inspiration occurring prior to the test being carried out. 



There is no mention of exposure to a trigger and so reduced PEF in an Asthma patient or response to an inhaler and so improvement in the PEF of the Asthma patient.  - 0 marks







The FEV1 and the FVC not measured or recored correctly. FEV1% incorrectly calculated. - 0 marks



An ECF mark is used here. The candidate correctly determines and describes the severity of COPD from their results given in (i) - 2 marks












Answer all questions.


1. Initial testing of COPD involves some simple respiratory tests.


	 (a)	 One of the respiratory tests involves the measurement of the Peak Expiratory Flow.


Describe how this test is carried out.	 [3]


	 (b)	 Describe how a technician can distinguish between COPD and asthma using peak 
expiratory flow.	 [1]
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2 
Difference Explanation 
ref to flow rate- PEF is lower (1) 
or flow rate drops quicker 


Airway is obstructed(blocked) – 
prevents airflow out of lung (1) 


ref to volume -volume recorded 
is less (1)  


Airway collapses – less air is 
expelled or inhaled (1) 


AVP 


4 4 


Question Answer Marks LO1 LO2 LO3 LO4 LO5 
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The candidate recognises there is less volume (less capacity) - 1 Mark.
There was no other text by the candidate worthy of a mark.












The candidate has correctly described two differences and one explanation - 3 marks












The candidate recognises there is less volume  - 1 Mark.
There was no other text by the candidate worthy of a mark.
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2. A more complex lung function test would be to record airflow and volume during forced expiration
and inspiration.


The diagram below shows the airflow and volume for a normal and a COPD patient at stage II.


Use your knowledge of COPD to identify two differences between the COPD and the normal 
trace and explain why these differences occur.	 [4]


Difference Explanation


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


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


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


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


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


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


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


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question Answer Marks LO1 LO2 LO3 LO4 LO5 


3 (a) dilates (widens) /bronchioles/airway(1)  
relaxes muscles (1) 
increase air flow(1)  


3 3 


(b) reduces inflammation/swelling (in the bronchioles) (1)  
increase airflow (1) 


2 2 
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There are no correct comments about the action of the bronchdilator - 0 marks



There are no correct statements about the action of corticosteroids - 0 marks












The candidate has correctly explained one effect of the bronchodilator - 1 mark 



The candidate has failed to explain how corticosteriods improve the health in a COPD patient. - 0 marks












The candidate explains that the bronchioles widen to allow more air into the lungs 



The candidate explains how corticosteriods reduce inflammation in the airway which is correct. The second part of the answer is considered too vague. - 1 mark
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only3. Treatment of COPD often involves the use of bronchodilators and corticosteroids.
Explain how these drugs improve the health of a COPD patient.


	 (a)	 Bronchodilator [3]


	 (b)	 Corticosteroid [2]
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5. When Lynette was diagnosed with COPD she stopped smoking.


Describe the type of medication her nurse practitioner prescribed to help Lynette to give up
smoking.	 [1]


25
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The incorrect metal ion is given here so no credit awarded.
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The first mark is awarded for a table that includes the correct units.  The candidate appears to have mixed up the 'start' and  'finish' readings so the second mark was not awarded.
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Correctly recording burette readings and mass to 2 decimal places gains 2 marks.
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The mean titre was within 0.8cm3 of the teacher result meaning that 2 marks were awarded for accuracy.
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3.	 Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.


3NaHCO3(s)  +  C6H8O7(aq)         C6H5O7Na3(aq)  +  3H2O(l)  +  3CO2(g)       ΔHθ = +78.8 kJ mol–1


	 The following method was used in an experiment to determine the temperature change during 	
the reaction.


	 •	 A burette was used to measure 50.0 cm3 of 1.00 mol dm–3 citric acid into a polystyrene 
cup


	 •	 16.0 g of powdered sodium hydrogencarbonate was weighed
	 •	 The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C
	 •	 The sodium hydrogencarbonate was added and the solution stirred slowly and constantly 


using the thermometer whilst measuring the temperature


	 (a)	 Using the values given above, show that the sodium hydrogencarbonate was present in 
excess.	 [2]


	 (b)	 Using the given value of ΔHθ, calculate the expected temperature change and hence the 
final temperature recorded on carrying out this reaction.	 [3]


	 Final temperature = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C


5
END OF PAPER
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Lynette was diagnosed with COPD after a persistent cough and breathing difficulties. 


“I was attending my grandson’s firework display and as the evening got colder I was struggling to 
get my breath, I started to wheeze and cough. The cough I had over the last few weeks got worse 
making it harder for me to breathe.”


Over the next few weeks, her breathing and coughing got worse. Lynette was a smoker who had 
smoked around 15 to 20 cigarettes a day for 30 years.


Lynette visited her doctor about her persistent cough. He collected some phlegm and blood 
samples. He also referred her to her local hospital for a chest X-ray and lung function tests. “I 
spent the next four months attending out-patient clinics, having a number of tests. At times I 
could barely walk up the stairs.” She took a while getting used to living without smoking, but with 
medication from her nurse practitioner and support from her family she finally stopped smoking.


Lynette is now suffering from stage III COPD and on a treatment programme which includes 
six different drugs and a nebuliser. This drug regime includes long term bronchodilators and 
corticosteroids. These have allowed her to lead a relatively normal life.


© WJEC CBAC Ltd.


Case Study 1 – COPD
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Disability in COPD can be classified by the use of the Global initiative for Chronic Obstructive 
Lung disease (GOLD) system. The system uses the FEV1% as a measure of severity of COPD. 
This is calculated using the formula:


The FEV1 / FVC ratio represents the proportion of a patient’s forced vital capacity that they are 
able to expire in one second. 


GOLD – COPD disease stages and severity


• Stage 0: at risk:
○ FEV1% above 80%
○ frequent episodes of coughing
○ increased phlegm production


• Stage I: mild:
○ FEV1% = 70-80%
○ mild airflow limitation
○ persistent chronic cough
○ increased phlegm production
○ frequent chest infections
○ episodes of breathlessness on exertion


• Stage II: moderate:
○ FEV1% =  50-70%
○ moderate airflow limitation
○ shortness of breath
○ frequent episodes of breathlessness even on mild exertion


• Stage III: severe:
○ FEV1% = 30-50%
○ further worsening of airflow limitation
○ increased shortness of breath
○ limited mobility


• Stage IV: very severe:
○ FEV1% below 30%
○ severe airflow limitation
○ chronic respiratory failure
○ heart failure


© WJEC CBAC Ltd.


Figure 1. COPD Disease severity and staging


FEV1%=            × 100
FEV1
FVC


(adapted from: www.goldcopd.com/guidelines)
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Figure 2. Costs of COPD care in the UK


Figure 3. Prevalence of COPD
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COPD


Chronic Obstructive Pulmonary Disease (COPD) is the name for a group of lung conditions that 
cause breathing difficulties. It includes;


	 •	 Emphysema – damage 
to the alveoli of the lungs


	 •	 Chronic bronchitis – long 
term inflammation of the 
airways 


COPD is a major cause of death in 
the UK, killing over 25 000 people 
a year. It tends to affect middle-
aged or older smokers. Breathing 
problems tend to get gradually 
worse over time which can limit 
normal activities, although treatment 
can help keep the condition under 
control.


Symptoms 


	 •	 Increasing breathlessness, particularly when active.
	 •	 A persistent wheeze and chesty cough with phlegm (smokers’ cough).
	 •	 Frequent chest infections.


Causes 


The main cause is smoking. The condition can also affect people who have never smoked, but this 
is very rare. The risk factors and severity of COPD increase with the degree and length of time the 
person has been a smoker.


Diagnosis


The doctor will ask about the patient’s medical and family history, their lifestyle including past 
and present smoking habits. Tests can include a chest examination using a stethoscope, a peak 
expiratory flow meter, a spirometer to include FEV, and FVC, and X-ray. Further tests can include 
an ECG, echocardiogram and a CT scan. The doctor may also ask for phlegm and blood samples 
to be tested.


Treatments 


Treatment can slow the progression of the disease. The most important thing is to stop smoking. 
Bronchodilators help make breathing easier as do the use of corticosteroids. Typical treatments for 
asthma do not affect COPD patients. A specialised program of breathing exercises and education 
can also help. A lung transplant is only an option for a very small number of cases. 


Prevention


COPD is a preventable condition. The chance of developing this disease is significantly decreased 
by not smoking, which can reduce further lung damage. Medication to help people to stop smoking 
is readily available.


© WJEC CBAC Ltd.
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Athlete’s foot


Symptoms 


Athlete’s foot most commonly affects the skin between the toes or on the bottom of the feet. Affected 
areas of skin may be:


	 •	 dry, red, scaly and flaky
	 •	 white, soggy and cracked
	 •	 itchy and sore 
	 •	 blistered


Contact with other parts of the body can also spread 
the infection. In severe cases the skin can become 
infected with bacteria. If a patient suffering from 
diabetes is infected with athlete’s foot, it is important 
the infection is treated quickly. Complications can 
arise if diabetic people with an athlete’s foot infection 
remain untreated. Patients with immune-suppressed 
conditions are also more prone to athlete’s foot 
infections.


Causes 


Athlete’s foot is caused by a fungus growing on the skin. The fungus that causes this infection thrives 
in warm, moist places like feet.


Treatments 


Athlete’s foot can usually be treated using antifungal medication, available from pharmacies without 
the need to see a doctor. Antifungal treatments stop the fungus growing. They disrupt the formation 
of an essential component of the cell membrane called ergosterol. Treatments come in cream, spray 
and powder forms. Sometimes topical treatments are not applicable so alternatives are available. 


Prevention


Good foot hygiene reduces the risk of catching athlete’s foot.


© WJEC CBAC Ltd.
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Iron Deficiency Anaemia 


Anaemia is a condition where a lack of iron in the body leads to a reduction in the number of 
erythrocytes. Iron deficiency anaemia is the most common type.


Symptoms 


Many people with iron deficiency anaemia only have a few symptoms. The severity of the symptoms 
largely depends on how quickly anaemia develops.


Symptoms may appear immediately, or they may develop gradually if anaemia is caused by a long-
term problem.


The most common symptoms include:


	 •	 lethargy
	 •	 shortness of breath
	 •	 tachycardia and heart failure
	 •	 pale complexion


Causes 


In men and post-menopausal women, the most 
common cause is bleeding in the stomach and 
intestines. This bleeding can be caused by a 
stomach ulcer, stomach or bowel cancer, or by 
taking non-steroidal anti-inflammatory drugs 
(NSAIDs).
In women of reproductive age, heavy periods and pregnancy are the most common causes of 
anaemia. Except for in pregnancy, it is rare for iron deficiency anaemia to be caused just by a lack 
of iron in the diet.


Diagnosis


To diagnose iron deficiency anaemia, a blood sample is taken and a full blood count is made. 


If anaemia exists:


	 •	 levels of haemoglobin will be lower than normal
	 •	 there will be fewer erythrocytes which may be smaller and paler than usual.


The GP may also test for a substance called ferritin using an ELISA or RIA. Ferritin is a protein that 
stores iron. If ferritin levels are low, there is less iron stored in the body which means iron deficiency 
anaemia may exist.


Treatment


Treatment for iron deficiency anaemia involves taking iron supplements to boost the low levels of iron 
in the body. 


Prevention


Increasing the amount of iron in the diet can help prevent iron deficiency anaemia. 


© WJEC CBAC Ltd.
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The candidate has failed to calculate the % difference (58-19 = 39%) or the correct saving £0.702 Billion. - 0 marks



The candidate has failed to correctly describe the trend in the graph. (Increase in COPD with age and increases with smoking) - 0 marks



The candidate has failed to suggest a suitable reason for increased funding - 0 marks





















The candidate has failed to calculate the percentage and saving. - 0 marks 



The candidate has clearly described one trend shown in fig 3 - 1 mark



The candidate has correctly suggested one reason for the increase in cost - 1 mark





















The candidate fails to calculate the correct percentage and saving. - 0 marks 



The candidate has recognised one trend. 1 mark



The candidate's suggestions were considered incorrect. 0 marks
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Question Answer Marks LO1 LO2 LO3 LO4 LO5 


4 (a) 58 – 19 = 39 (1) 
39% of £1.8 billion = £702 million 


OR 


correct % (1) 
58%  £1.8 Billion = £1.044 Billion 
16% + 3% = 19%  £1.8 Billion = £0.342 Saving = £1.044 - £0.342 = 
£0.702 Billion or 702 million (1)   


2 2 


(b) Increase age – increase in chance of COPD (1) 
Increased smoking – increased chance of COPD (1) 


2 2 


(c) Any 2 × (1): 
Population is aging / people living longer (1) 
Improved diagnosis (1) 
Increasing population(1) 
Increased cost of medication(1) 


2 2 
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4. Use the information in Figure 2 and Figure 3 to answer these questions.


	 (a)	 The NHS in England currently spends £1.8 billion treating patients with COPD. Treatment 
of COPD with oxygen therapy and prescription drugs is considered the best solution for 
COPD patients. It also saves the NHS money.


Using the information in Figure 2, calculate the saving for the NHS in England by using 
combined therapy with oxygen and prescription drugs compared to hospitalisation.	 [2]


saving = £ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b)	 Figure 3 shows the prevalence of COPD in the population. Describe the trends shown 
in Figure 3. [2]


	 (c)	 By 2030 the cost to treat patients with COPD in England will increase by 40%. This is 
despite the fact that the number of smokers in the population has reduced. 


Suggest why there will need to be a 40% increase in funding.	 [2]












The candidate has correctly described suitable medication - Nicotine replacement therapy. - 1 mark





















The candidate has correctly described a correct medication for Lynette - 1 mark. (Champix is a type nicotine replacement therapy)





















The candidate's description of the use of nicotine patches is correct. - 1 mark
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2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that 16.0 g was taken, equivalent to 3.4 g of sodium hydrogencarbonate in excess.
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Sticky Note

0 marks for this answer because there are 3 mistakes in the calculation:

The units for ∆H have not been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 before substituting in the enthalpy expression.

m in the enthalpy expression is the mass of the solution with the change in temperature, which in this experiment corresponds to 50 g of aqueous citric acid. In this calculation the candidate has added the mass of the aqueous citric acid and solid sodium hydrogen carbonate (50 + 16 = 56 g). This is incorrect.

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = 0.014 oC, the temperature should decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 0.014  = 24.414 oC.
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Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of the 2 reactants, as 0.05 mol of citric acid and 0.19 mol of sodium hydogencarbonate. 

The answer then states that the ratio of moles of citric acid to sodium hydrogencarbonate required is is 1:3, or in this case 0.05:0.15. The answer clearly shows that 0.04 mol of sodium hydrogencarbonate is present in excess.



roberm

Sticky Note

3 marks for this calculation:

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 before substituting in the enthalpy expression. 
                                                                  
m in the enthalpy expression is the mass of the solution with the change in temperature, which in this experiment corresponds to 50 g of the aqueous citric acid.

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = -18.9 oC, the temperature therefore decreases in this endothermic reaction, and the final temperature is calculated as 24.4 – 18.9 = 5.5 oC.
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Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that the 16.0 g taken > 12.6g of sodium hydrogencarbonate required.
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Sticky Note

1 mark for this calculation:

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 within the enthalpy expression.

n in the enthalpy expression is the number of reacting moles, which in this experiment corresponds to 0.05 mol of the aqueous citric acid. In this calculation , n is incorrectly given as 0.15 moles.

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = (-)56.56 oC, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 oC.
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Question Answer Marks LO1 LO2 LO3 LO4 LO5 


5 Nicotine {patches/replacement therapies} (to reduce addictive 
component of smoking) (1) 


1 1 


Total Case Study 1 25 6 10 0 9 0 
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PRACTICAL METHODS AND ANALYSIS TASK 
 


MARK SCHEME 
 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


1 (a) (i)  to increase the rate of the reaction / to increase the surface area of 
the CaCO3 


 
1 


   
1 


  
1 


  (ii)  to remove any water (from the burette) which would dilute the 
sodium hydroxide solution / no impurities remain in the burette 


 
1 


 
 


  
1 


  
1 


  (iii)  to make sure that reaction (between NaOH(aq) and HCl(aq)) is 
complete / all HCl has reacted / all NaOH has reacted 


 
1 


   
1 


  
1 


 (b)   titration 4 
 
smallest volume (of NaOH) 
 


  
 
 


1 


  
 


 
1 


  
 
 


1 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (c) (i)   


 
 


 Correct order 


Calculate the number of moles of NaOH used which is equal to the 
number of moles of unreacted HCl 


2 


Use the balanced equation to calculate the number of moles of CaCO3 4 


Calculate the number of moles of HCl added to the powdered eggshell 1 


Calculate the percentage by mass of CaCO3 in the powdered eggshell 6 


Convert the number of moles of CaCO3 to mass of CaCO3 in grams 5 


Calculate the number of moles of HCl that reacted with the powdered 
eggshell 


3 


 
 
 
 
 
 
 


1 


  
 
 
 
 
 
 
 


 
 
 
 
 
 
 


1 


  
 
 
 
 
 
 


1 


  (ii)  total moles HCl added = 10.00/1000 × 1.10 = 1.1 × 10‒2    (1) 
 
moles of NaOH used = moles of excess HCl 


 = 24.80/1000 × 0.0805 = 1.996 × 10‒3    (1) 
 


moles of HCl reacted with CaCO3 = (1.1 × 10‒2) ‒ (1.996 × 10‒3) 


 = 9.004 × 10‒3    (1) 
 


mass of CaCO3 = (9.004 × 10‒3 ÷ 2) × 100.1 = 0.451g    (1) 
 
percentage by mass of CaCO3 = (0.451 ÷ 0.482) × 100 
 = 93.5    (1) 
 


 1 
 
 


1 
 
 


1 
 


1 
 
 


1 


  
 
 
 
 
 
 
 
 
 
 


5 


1 
 
 


1 
 
 


1 
 


1 


 
 
 
 
 
 


 
 
  







 


10 
 


 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (d)   no – mark awarded for explanation 
 
wet sample means that the actual mass of calcium carbonate is 
smaller than that recorded therefore the percentage by mass is 
lower 
 


   
 
 
 
 


1 


 
 
 
 
 


1 


  
 
 
 
 


1 


 (e)   


 
correct titres volumes all given to 2dp    (1) 
 
mean titre = 15.48 cm3    (1) 
 


Final burette reading  / cm
3
 15.85 32.45 31.35 20.05 


Initial burette reading / cm
3
 0.45 17.55 15.85 4.50 


Titre / cm
3
 15.40 14.90 15.50 15.55 


Accept / reject  ×   


  
 
 
 
 
 
 
 


1 
 


1 


  
 
 
 
 
 
 
 
 
 


2 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


2 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (f)   Lowri’s method 
more than one sample weighed and therefore any mistake in 
weighing any one of the samples could be identified  (1) 
 
Rhodri’s method 
any of following for (1) 


 less time in preparation of ‘sample mixture’ 


 multiple titrations of the same ‘sample mixture’ – easier to 
compare consistency across titrations 


 mean value can be calculated – closer to true value 


 larger mass of powdered eggshell weighed therefore smaller 
percentage error in weighing 


 


   
 


1 
 
 


1 


 
 
 
 
 


2 


  
 
 
 
 


2 


    
Question 1 total 4 8 3 15 4 9 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


2 (a) (i)  Test 1  must be a Group 2 salt    (1) 
 
Test 2  must be Ba2+ (or Sr2+)    (1) 
 
Test 3  must be an iodide    (1) 
 
Test 4  white precipitate CuI/Cu2I2   (1) 
 
  brown solution  iodine    (1) 
 
Test 5  solution becomes colourless / straw coloured 
  (leaving white precipitate)    (1) 
 


  
 
 
 


1 


1 
 


1 
 
 
 


1 
 


1 
 
 


1 
 


 
 
 
 
 
 
 
 
 
 
 


6 


  
 
 
 
 
 
 
 
 
 
 


6 
 


  (ii)  (redox reaction) iodine reduced to iodide  (1) 
 
award (1) for either of following equations 
 
I2  +  2Na2S2O3  →  2NaI  +  Na2S4O6 
 


I2  +  2S2O3
2‒  →  2I‒  +  S4O6


2‒                   
  
ignore state symbols         
 


 1 
 
 
 


1 


 
 
 
 


 
 
 
 


2 


 1 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (b)   Cation 
award (1) for either of following 


 flame test – apple green flame colour (crimson if Sr2+) 
[ecf possible from incorrect Group 2 metal identified in Test 2] 


 add SO4
2‒(aq) – white precipitate  


 
Anion 
award (1) for either of following 


 add Ag+(aq) – yellow precipitate 


 add Pb2+(aq) – bright yellow precipitate 
 


 
1 
 
 
 
 
 


1 


  
 
 
 
 
 
 


 
 
 
 
 
 
 


2 


  
1 
 
 
 
 
 


1 


    Question 2 total 2 3 5 10 0 9 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


3 (a)   award (1) for correct number of moles of both reactants 
 
n(C6H8O7) = 0.050 mol 
 
n(NaHCO3) = 0.190 mol 
 
award (1) for statement that compares the ratio of moles of both 
reactants with reference to the 3:1 stoichiometry 
 


  
 
 
 
 
 
 
 


 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 


 (b)   energy change = 78800 × 0.050 = 3940 J    (1) 
 
energy change = m × c × ΔT 
 
3940 = 50 × 4.18 × ΔT    
 
ΔT  =        3940        = 18.9 °C    (1) 
  (50 × 4.18) 
 


final temperature = 24.4 ‒ 18.9 = 5.5 °C    (1) 
 
ecf possible throughout 
 


 
 
 
 
 
 


1 


1 
 
 
 
 
 
 
 
 
 


1 


 
 
 
 
 


 


 
 
 
 
 
 
 
 
 
 


3 


1 
 
 
 
 
 


1 


 
 
 
 
 
 
 
 
 
 


3 


    Question 3 total 1 2 2 5 4 3 


 
  











