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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1(a) 7699 1.3 0.9 2 67.5 96.6
1(b) 7611 1.6 0.8 2 78.8 95.5
1(c) 7758 1.2 0.7 2 58.5 97.3
2(a) 7835 1.1 0.8 2 57.1 98.3

2(b)(i) 7777 0.4 0.5 1 41 97.5
2(b)(ii) 7409 0.7 0.7 2 35.6 92.9
2(b)(iii) 7253 0.1 0.3 1 7.7 91
2(b)(iv) 6985 0.8 0.7 2 41.5 87.6
2(b)(v) 7150 0.4 0.5 1 40.8 89.7

3(a) 7613 0.6 0.7 2 28.8 95.5
3(b) 7787 2.4 1.6 5 47.6 97.7

3(c)(i) 7684 0.9 0.8 2 43 96.4
3(c)(ii) 7540 0.6 0.7 2 31.6 94.6

4(a) 7859 0.7 0.5 1 65.9 98.6
4(b) 6975 0 0.2 1 3.7 87.5

4(c)(i) 7872 2.6 1.1 4 64.8 98.8
4(c)(ii) 7474 0.6 0.5 1 57.2 93.8
4(c)(iii) 7224 0 0.2 1 3.8 90.6
4(c)(iv) 6940 0.7 0.8 2 33.9 87
4(c)(v) 6407 0.7 0.9 3 24.4 80.4

4(d) 6935 0.4 0.5 1 37.1 87
5(a) 7781 0.6 0.8 4 15.8 97.6
5(b) 7481 0.4 0.6 2 17.9 93.8
5(c) 7259 0.5 0.5 1 47 91.1

6 7550 2.2 1.3 6 36.7 94.7
7(a)(i) 7599 1.2 0.8 2 59.7 95.3
7(a)(ii) 7001 0.7 0.7 2 32.5 87.8
7(a)(iii) 6281 0.1 0.3 1 8.7 78.8

7(b) 6414 0.2 0.5 2 11.6 80.5
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5aii: 0


5aiii: 1


5c: 1



Sticky Note

No mark. Answer must refer to the relative distances the blood travels from the two chambers.



Sticky Note

No marks. Answer must refer to the effect the lungs has on blood pressure or the fact that blood in the pulmonary artery is pumped by the heart and blood in the pulmonary vein is not.



Sticky Note

Candidate gains the mark for the relative distances the blood has to travel. The other two marks are gained for referring to the left ventricle having a thicker wall which generates a higher pressure.



Sticky Note

Good answer which gains 1 mark



Sticky Note

Just gains one mark for pressure in the left ventricle.
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Question  Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
4 (a)   (Kelp needs light for) photosynthesis 1   1   


 (b)   Can only {harvest/ take/ cut} up to 0.5 m/day/ Cannot {harvest/ 
take/ cut} more than 0.5 m/day/ cannot harvest more than they 
grow in a day 


  1 1   


 (c) (i)  Both scales correct + axes labels (rate of flow of oxygen + mass 
of iodine + units (dm3/ minute) + (mg/kg) (1) 
All plots correct = 2 marks ± <1 small square 
5/6 plots correct = 1 mark 
0/1/2/3/4 plots correct = 0 marks 
Line joining the plots drawn with a ruler (1) 


 1 
2 
1 


 4 4  


  (ii)  no effect/ stays the same/ stays at 780 (mg/kg)   1 1   


  (iii)  Results are reported as mg/kg    1 1  1 


  (iv)  1.229091 × 104 = 2 marks Accept any correct rounding 
If incorrect award 1 mark for  
1.2290 × 104 (incorrect rounding)  
676/ 0.055 (method) 
12 290.91 (not standard form) 
12 291 (rounded not standard form) 
12.29091 × 103 (any incorrectly expressed standard form)   


 2  2 1  


  (v)  Active {transport/ uptake} (1) 
Reference to respiration (1) 
Reference to {ATP/ energy} used (1) reject {make/produce} 
energy 


3   3   
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Question  Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
 (d)   Any one (×1) from 


• time period of the experiment (OWTTE) (1) 
• salinity/ concentration of the water (1) 
• light (1) 
• pH (1) 
• carbon dioxide concentration (1) 
• nutrient content (1) 
• volume of water (1) 
• size of flask (1) 


  1 1  1 


    Question 4 total 4 6 4 14 5 2 
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4a: 1



Sticky Note

Answer is correct, 1 mark







4b: -



Sticky Note

Not attempted. candidate needs to read the information about the growth rate of kelp.











4ci: 3



Sticky Note

1 mark awarded for the x & y scales and axes labels with units.



Sticky Note

Line mark not awarded as it doesn't pass through the centre of some of the plotted points. There is no tolerance for the plotting of the line.



Sticky Note

Plots are within tolerance of < 1 small square therefore 2 marks.







4cii: 0


4ciii: 0


4civ: 2


4cv: 0


4d: 0



Sticky Note

No marks. There is an extensive list of acceptable answers but this is incorrect. The diagram on page 10 clearly shows that the investigation is carried out in the light.



Sticky Note

Answer is a mixed attempt at diffusion and osmosis and is incorrect. No marks. Knowledge of active transport, respiration and ATP production is required.



Sticky Note

Both marks awarded. Although the answer is cumbersome, and could have been rounded, it is correct.



Sticky Note

No marks. Answer must recognise that results are reported as mg/kg of kelp and not as mg/kelp plant.



Sticky Note

No mark awarded. Last part of the answer is nearly there but it doesn't preclude a decrease in mass of iodine.
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4a: 1



Sticky Note

Correct answer 1 mark







4b: 0



Sticky Note

Answer must recognise the growth rate of kelp, 0.5 m/day, which is given in the question. Harvesting at or below this rate is sustainable.











4ci: 4



Sticky Note

x & y scales are good and the axes labels are given with units. Therefore the mark is awarded.



Sticky Note

Line passes through the centre of each plotted point there mark awarded.



Sticky Note

Plots are all within a tolerance of < 1 small square therefore both marks awarded.







4cii: 1


4ciii: 0


4civ: 0


4cv: 3


4d: 0



Sticky Note

Many candidates have difficulty understanding the request for another variable. They don't seem to understand that this variable will not be given in the question. In this instance temperature is given in the diagram on page 10. 



Sticky Note

A very good answer incorporating all 3 requirements for full marks - active transport, respiration and the need for energy.



Sticky Note

Answer is incorrect. Candidate has used 679 instead of 676 from the table. ECF was not allowed for the use of incorrect readings from the table.



Sticky Note

Remains level gains the mark. Stops increasing on its own would not have gained the mark because it doesn't preclude a decrease.
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4a: 1



Sticky Note

Perfect answer







4b: 0



Sticky Note

Although the candidate realises that the kelp grows 0.5 m /day no mark is awarded. Answer needs to state that as long as harvesting is at or below 0.5 m/day then it can be maintained.











4ci: 4



Sticky Note

Full marks for graph



Sticky Note

Both axes labels are correct with the units. The vertical and horizontal scales are good. Therefore 1 mark awarded.



Sticky Note

The line is passing through the centre of the plotted points therefore 1 mark awarded.



Sticky Note

All the plots are within a tolerance of <1 small square therefor 2 marks awarded for plotting.







4cii: 1


4ciii: 1


4civ: 2


4cv: 2


4d: 1



Sticky Note

The mark was given for carbon dioxide. Examiners would have liked to have seen concentration of carbon dioxide rather than amount but answer was acceptable.



Sticky Note

Candidate gains 2 out of 3 marks. The  marks for active transport and ATP. The mark the candidate failed to get was for the involvement of respiration.



Sticky Note

Answer is given in standard form and the rounding is correct. Both marks awarded.



Sticky Note

Candidate realises that results are given in mg/kg and gains the mark.



Sticky Note

Answer is correct - there is no effect.
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4. Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained 
from the seawater in which they live and is needed to maintain healthy growth of the plant. The 
iodine content of seawater is about 0.055 mg / kg. Some of the largest seaweeds are the kelps 
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp 
species are over 80 m in length and can grow 0.5 m in a day.


Photo showing part of a kelp ‘forest’ with sub-aqua diver


 (a) State the reason why kelp only grows in seawater where sunlight can penetrate. [1]


 


 (b) Kelp is of commercial importance. It is harvested for many reasons including as a source 
of iodine and other chemicals for the pharmaceutical industry. Conservationists are 
concerned that in some parts of the world kelp harvesting is reducing the number of other 
organisms living in the kelp forests.


Harvesting kelp in Canada







(3430UA0-1) Turn over.
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Examiner
only


  Using only the information given, what could you, as a scientist, say to the 
conservationists that would help them understand that a certain level of kelp harvesting 
could be maintained? [1]
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  One set of results from the experiment is shown in the table.


Flask No.
Rate of flow of 


oxygen into flask
(dm3 / minute)


Mass of iodine 
extracted from kelp


(mg  /kg)
1 0.0 45
2 0.5 140
3 1.0 259
4 1.5 676
5 2.0 740
6 2.5 780
7 3.0 780


 (c) The increasing importance of the commercial use of kelp has led scientists to conduct 
experiments in an attempt to grow them in land based factories. In one experiment sugar 
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists 
were trying to establish if the concentration of oxygen contained in the seawater affected 
the absorption of iodine by the kelp.


L I G H T


seawater
•  Temperature 14°C
•  Iodine concentration
   = 0.055 mg / kg


vertical glass cylinder


kelp


oxygen supply
Flask 4
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 (i) On the grid below plot a line graph for the mass of iodine against the rate of oxygen 
flow. You must add suitable scales to each axis. Join the plots with a ruler. [4]


0
0
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 (ii) Describe the effect of increasing the rate of flow of oxygen above 2.5 dm3 / minute 
on the mass of iodine extracted. [1]


 


 


 (iii) The kelp used in the 7 flasks were of different sizes but the experimental results 
could still be compared. Explain how this was possible. [1]


 


 


 (iv) For Flask 4 calculate how many times greater the concentration of iodine is in the 
kelp compared to the concentration of iodine in seawater. Give your answer in 
standard form. [2]


Answer = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . × greater


 (v) The only source of iodine for kelp is the seawater in which they live. Explain how 
kelp is able to accumulate iodine against a concentration gradient. [3]


 


 


 


 


 


 (d) Another group of scientists want to test the reproducibility of the above experiment. State 
one other controlled variable, the value of which they would need to know, before they 
could proceed. [1]
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Question  Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
5 (a) (i)  Atria (walls) are {thin(ner)/ less muscular) as they {pump/ send } 


{blood to the ventricles/ send blood a short distance}/ 
the ventricle (walls) are {thick(er)/ more muscular} as they 
{pump/ send} blood {to the lungs/ round the body/ a long 
distance} 
Ignore reference to left/ right 


 1  1   


  (ii)   {(Blood) pressure/ it} drops as it passes through the lungs/  
The blood in the (pulmonary) artery has been pumped (by the 
heart) / the blood in the (pulmonary) vein has not been pumped 
Reject blood pumped by arteries 


 1  1   


  (iii)  Any two (×1) from 
• Left ventricle has a thicker wall (than the right ventricle) (1) 
• Left ventricle produces a higher pressure (in the aorta) (1) 
• (in order to pump) the blood travels {the longer distance/ 


further} (around the body)/  
Pulmonary artery carries blood the shorter distance (to the 
lungs)/  
Aorta carries blood around the body and pulmonary only to 
the lungs (1) 


 1 
 
 
 
 


1 


 2 
 
 


  


 (b)   {the blood pressure/ pressure in pulmonary vein} is {too low/ is 
10mmHg/ is not high enough} (1) 
 
(It goes back to the heart to) {receive 120 mmHg / increase 
pressure/ enough pressure/ to be pumped at high blood 
pressure} (to go around the body.) (1) 


  1 
 
 
 


1 


2   


 (c)   valves {prevent backflow of blood/ allow blood to flow in one 
direction only} 


1   1   


    Question 5 total 1 4 2 7 0 0 
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5ai: 0


5aii: 0


5aiii: 1


5b: 1


5c: 0



Sticky Note

No marks. Candidate has stated the the pressure in the chambers is responsible for wall thickness. Rather than the other way around. This question is about the distance that blood is pumped.



Sticky Note

No marks. Candidates has got the pressures in the two blood vessels the wrong way around.



Sticky Note

One mark awarded for the greater distance the blood in the aorta has to travel. But detail about the wall thickness of the left ventricle and the greater pressure in the left ventricle are required for the other 2 marks.



Sticky Note

Only one mark awarded for need for higher pressure to send the blood around the body.  No reference is given to the low pressure in the pulmonary vein.



Sticky Note

Reference must be made to unidirectional blood flow or the prevention of backflow to gain the mark.
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5ai: 1


5aii: 1


5aiii: 1


5b: 2


5c: 1



Sticky Note

Perfect answer.



Sticky Note

An excellent answer from a candidate who clearly understands the reason for the double circulation.



Sticky Note

To get both marks here the candidate would also have to refer to the thickness of the wall of the left ventricle compared to the wall of the right ventricle or to the higher pressure exerted on the blood in the left ventricle compared to the right.



Sticky Note

Another good answer. The candidate understands the influence the heart has on the blood in the pulmonary artery.



Sticky Note

A good answer. The candidate realises that the atria walls are less muscular because of the different distances the blood is pumped by the atria and ventricles. 
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6ai: 2


6aii: 2


6bi: 2


6bii: 3



Sticky Note

The candidate gains full credit as they provide a correct reference to the role of the liver in storing glycogen. They also describe the breakdown of stored glycogen to glucose and that the glucose is released into the bloodstream.



Sticky Note

Two correct responses from the candidate. 



Sticky Note

3 correct factors listed. 



Sticky Note

Correct definition of negative feedback. Candidate describes a change from optimal conditions resulting in the body responding and restoring normal conditions.
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5. In one complete circulation of the body, blood passes through the heart twice. The blood travels:


 • from the heart to the lungs and then back to the heart in the pulmonary circulation and 
then;


 • from the heart to the other organs of the body and back to the heart in the systemic 
circulation.


 This double circulation is essential for the functioning of highly active animals such as mammals.


 The diagram below represents the double circulation in humans. It shows the direction of blood 
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at 
rest.


 The pressure of the blood is measured in mmHg (millimetres of mercury).


lungs


body 
organs


pulmonary vein 
(10 mmHg)


aorta
(120 mmHg)


vena cava 
(6 mmHg)


pulmonary artery 
(15 mmHg)


right 
atrium 
(5 mmHg)


right 
ventricle 
(15 mmHg)


left 
atrium 
(8 mmHg)


left ventricle 
(120 mmHg)


heart


LEFTRIGHT
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Examiner
only


 (a) Suggest a reason for the difference in the:


 (i) thickness of the walls of the atria and the ventricles; [1]


 


 


 


 (ii) blood pressure between the pulmonary artery and pulmonary vein; [1]


 


 


 


 


 (iii) blood pressure between the pulmonary artery and the aorta. [2]


 


 


 


 


 (b) Using the data for blood pressure in the diagram opposite, suggest why, after leaving 
the lungs, the blood has to return to the heart before it is sent to the other organs of the 
body. [2]


 


 


 


 


 (c) Describe how the direction of blood flow is maintained in the circulatory system. [1]
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Question  Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
6 (a)   Indicative content:  


Mucus function 
• Ref. to (breathed in air containing) {dust / bacteria/ 


microbes} (not dirt/pollution) 
• Which {sticks to/trapped} by mucus 


 
Cilia function 


• Cilia moves the {mucus upward/ towards throat/ from 
lungs} 


• Mucus coughed {out/swallowed} (not spat out) 
• This prevents {dust/bacteria/mucus} entering the {alveoli/ 


lungs} 
 
Smoking 


• Smoke contains {soot/ tar/ particles} (not dust) 
• Which clogs the mucus/ makes mucus too thick for cilia 


to move 
• {Smoke/ chemicals/ smoking} {paralyses/damages} cilia/ 


{Smoke/ chemicals/ smoking} stops cilia from 
{working/beating} 


• Cleaning mechanism {fails/stops} /mucus {travels to 
alveoli/ is not moved up/ stays in lungs}/ owtte 


 
5-6 marks 
7-9 points from indicative content 
 
There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. The candidate uses 
appropriate scientific terminology and accurate spelling, punctuation 
and grammar. 


6   6   
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Question  Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
    3-4 marks 


4-6 points from indicative content 
 
There is a line of reasoning, which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
The candidate uses mainly appropriate scientific terminology and 
some accurate spelling, punctuation and grammar. 
 
1-2 marks 
1-3 points from indicative content  
There is a basic line of reasoning, which is not coherent, 
largely irrelevant, supported by limited evidence and with 
very little structure. The candidate uses limited scientific 
terminology and inaccuracies in spelling, punctuation and 
grammar. 
 
0 marks: No attempt made or no response worthy of credit. 
 


      


    Question 6 total 6 0 0 6   
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6: 2



Sticky Note

Candidate has given 3 of the statements found in the indicative content. This places the answer in the lower band of marks and was given 2 marks.
There is incorrect detail in the answer and spelling errors ('parralises'). Mucus is not digested in the throat. 
The answer lacks detail about the content of tobacco smoke and its effect on the cleaning mechanism.
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6: 4



Sticky Note

Candidate has given 5 statements from the indicative content and this places the answer in the middle band. The answer was awarded 4 marks. 
There is an incorrect statement and a spelling error although these didn't affect the mark awarded in this instance. 
The answer lacks detail about the action of the cilia and doesn't give specific details about the content of tobacco smoke. Detail of the movement of dust laden mucus travelling down to the alveoli is also absent.
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6: 5



Sticky Note

A good account where the candidate gains 7 out of the 9 statements in the indicative content. This places the answer in the top band and it was awarded 5 marks. The candidates omits to refer to the contents of tobacco smoke of the fact that the mucus will become too thick to move. There is also a confusion between the words bronchus and bronchiole.
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6. Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the 
effect smoking has upon this cleaning mechanism. [6 QER]
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