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GCE Biology Component 1 - A400U10-1

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1(a)(i) 2554 1.4 0.7 2 70 99.7

1(a)(ii) 2546 0.6 0.5 1 56.8 99.3

1(b) 2562 1.3 0.7 2 65.5 100

1(c)(i) 2548 1.6 1.1 3 53.3 99.4

1(c)(ii) 2547 1.2 0.6 2 59.1 99.4

1(d) 2542 0.9 0.8 3 30.5 99.2

1(e) 2547 1.5 0.8 2 73.8 99.4

1(f) 2509 1.3 0.8 2 67 97.9

2(a) 2561 3.8 0.7 4 94.3 99.9

2(b) 2453 2 1.3 3 65.4 95.7

2(c) 2457 2 1.4 4 49.8 95.9

2(d) 2501 1.1 0.9 3 37.5 97.6

3(a) 2543 1.5 0.6 2 75.1 99.2

3(b) 2539 2.1 0.8 3 70.4 99.1

3(c) 2547 1.7 1 4 43.5 99.4

3(d) 2429 0.8 0.9 3 27.7 94.8

3(e) 2519 1.2 1 4 29.4 98.3

4(a) 2488 0.9 0.7 2 44.8 97.1

4(b)(i) 2496 0.5 0.6 2 25.1 97.4

4(b)(ii) 2495 1.2 0.8 3 38.7 97.3

4(c)(i) 2516 1.1 1 3 37.5 98.2

4(c)(ii) 2460 0.7 0.8 2 35 96

4(c)(iii) 2538 1.1 0.9 3 38.2 99

5(a) 2532 1.8 1 3 59.7 98.8

5(b) 2532 2.1 1.5 6 34.8 98.8

5(c)(i) 2514 0.5 0.5 1 45.8 98.1

5(c)(ii) 2493 1 0.9 3 32.5 97.3

5(d) 2451 3.2 1.2 5 63.7 95.6

6(a) 2510 1.9 1.2 3 62.4 97.9

6(b) 2515 1.1 0.9 3 35.9 98.1

6(c) 2535 0.8 0.4 1 75.3 98.9

6(d) 2535 1.3 0.7 2 67.1 98.9

6(e) 2307 0.7 0.7 2 37.3 90

7 2544 4.9 1.8 9 54 99.3
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A1


A4



Sticky Note

This a good essay.Clearly in the top band as all three areas of the Q are covered; human effect on CO2 and temperature levels (5 points), data use (4 points) and effect on aquatic environments (3 points). The essay is generally well written and flows with correct spelling and grammar. There are some overlong sentences and multiple crossings out with an asterisk to additional material.  Taking this into account, and the fact that there is not quite enough coverage of the aquatic environment means it is not quite up to the standard to award full marks. Marks awarded: 8







A3


A6


B3


B5


B2


B1


A7







C1


C2


C8












4a: 1


1



Sticky Note

Again, we have the statement that the inhibitor binds to the allosteric site - but where is the allosteric site? - this must be explained to gain the MP.The effect of the binding of the inhibitor is stated, so 1 mark for the change in shape of the active site.1 mark







4bi: 0


4bii: 2


1


1



Sticky Note

Confusion here. The candidate has stated that the glucose-6-phosphate is stored as glycogen, as given in the diagram, but not explained why PFK inhibition is the main method of slowing glycolysis.0 marks



Sticky Note

The candidate has recognised that the rapid cell division seen in many cancers is the main key to this drug's efficacy. If glycolysis is stopped (as stated) then there will be little/no ATP to allow continuous rapid cell division. 2 marks







4ci: 2


4cii: 1


1


1


1



Sticky Note

One mark for the correct explanation of using isotonic (buffer) and a buffer.No marks for why the mitochondria were kept cold.2 marks



Sticky Note

1 mark given for the fact that "glycolysis occurs in the cytoplasm", although this is not a strong response. Many candidates explained that there was no cytoplasm, so glucose could not be hydrolysed and that the link reaction in the mitochondrial matrix required pyruvate as the initial substrate.1 mark







4ciii: 1


1



Sticky Note

1 mark for optimum temperature.A common response was to state that the results are reliable, simply because there were three trials and a mean was calculated (as in this answer).There is insufficient explanation of the reliability throughout the data, to award any further marks.1 mark



Sticky Note

Total 7 marks
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
6 (a)   1 455/ 1 456/ 1 455.5 = 3 marks 


If incorrect award 1 mark for each of 
any number divided by 2 (to show breeding pairs)  
any number multiplied by 1 025/100 or 10.25 
 


 3  3 3  


 (b)   A. Fewer predators (1) 
B. Less intraspecific competition (1) 
C. for food/ nest sites/habitat (1) NOT space/ resources 
D. Less likely to pass on disease as fewer numbers (initially) (1) 


 3  3   


 (c)   Theft of {eggs/chicks}/ poachers/ hunting  1  1   
 (d)   Any two (×1) from 


A. Prosecution/ legislation/ ban hunting (1) 
B. Education/ increase awareness/ ecotourism (1) 
C. Making holding of poisons illegal/difficult to obtain (1) 
D. Feeding sites (1) 
E. Breeding programmes (1) 


 2  2   


 (e)   Site of Special Scientific Interest (1) 
SSSIs protected from development or other damage (1) 1 1  2   


    Question 6 total 1 10 0 11 3 0 


 
  












B2







A1


A3


B3


B7


A3



Sticky Note

Confusion with ozone layer which was not uncommon. 







B6


B5



Sticky Note

Sadly there is no detail here to award any marks for the aquatic section of the essay. There is a comment about pH, but not about whether is falls or increases. This is middle band with 3 points for part A and 4 for the data analysis. The quality of English is acceptable with few spelling/grammar errors and is is easy to read.5 marks







7: 5












6a: 3


3



Sticky Note

Full marks for a clear correct answer, including the realisation that the figure needed to be rounded down to 1455 for pairs. 3 marks







6b: 2


6c: 1


6d: 2


6e: 2


1


1


1


1


1


1


1



Sticky Note

Intraspecific competition stated with respect to food.No mention of predator numbers being lower or less disease.2 marks



Sticky Note

1 mark given for hunting, although it would have been good to have seen more references to stealing chicks/eggs in the responses.



Sticky Note

Correct references to education and legislation in the right context.2 marks



Sticky Note

Correct explanation of SSSI and how the protection afforded to such sites allows more successful breeding.2 marks



Sticky Note

Total 10 marks

































4a: 0



Sticky Note

Use of the term being asked to explain does not gain credit.There is no explanation of SHAPE change of the active site/substrate no longer fits into active site.0 marks







4bi: 1


4bii: 1


1


1



Sticky Note

Reference to glucose-6-phosphate being converted to glycogen if inhibition of PFK is used.1 mark



Sticky Note

No ATP means the cell dies is awarded 1 mark.Confusion over the structure and function of glycogen, which is irrelevant anyway.1 mark







4ci: 1


4cii: 0


1



Sticky Note

1 mark for buffers maintaining pH, but no clear explanation of isotonic or use of ice cold buffer. Many candidates did not explain all three factors; ice cold, isotonic and buffer, despite all three being in bold type.1 mark



Sticky Note

Much confusion here and nothing worthy of credit.0 marks







4ciii: 2


1


1



Sticky Note

This description of the results was a common response and is not a conclusion.0 marks



Sticky Note

Candidate has commented on and quoted the large SD at 10oC so the data is unreliable. The 20 and 40 SD are also stated and that they are the most reliable data sets.2 marks



Sticky Note

Total 5 marks
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
4 (a)   {ATP/ inhibitor} binds to {a site away from the active site/ a site 


other then the active site} (1) 
Changing the shape of the active site /Substrate no longer fits in 
active site (1) 


2   2   


 (b) (i)  (Inhibiting PFK means that) Glucose 6 P can be converted to 
glycogen (1) 
Allows storage of (excess) glucose (1) 
OR 
Inhibiting HK means that no Glucose 6 P {can be produced/ can 
be converted to glycogen} (1) 
So no storage of (excess) glucose (1) 


  2 2   


  (ii)  HK is no longer able to bind with glucose (1) 
Glycolysis cannot take place/ glucose 6P cannot be synthesised 
(1) 
No ATP produced so {cell dies/ {mitosis/ cell division} stops} (1) 


  3 3   


 (c) (i)  Ice cold {Stops/slows} {enzyme activity/ disruption of 
membrane} (1) 


Isotonic Maintains same Ψ inside and outside 
(mitochondrion) / stops {osmosis/ water 
movement / (osmotic) lysis} (1) 


Buffer Maintains optimum pH/ stopping pH change (1) 
  


 3  3  3 


  (ii)  {Glucose hydrolysis/glycolysis} occurs in the cytoplasm (1)  
Pyruvate is the substrate used {by mitochondria/ in the link 
reaction} (1) 


 2  2   


  (iii)  40oC is the optimum temperature (1) 
10oC very unreliable/ least reliable (1) 
Any correct use of data with respect to the reliability of any of 20 - 
60oC (1) 


  3 3   


    Question 4 total 2 5 8 15 0 3 


  












24


(A400U10-1)24


Examiner
only


© WJEC CBAC Ltd.


6. In the past, Red Kites (Milvus milvus) almost became extinct in the UK and by 1905 there were 
estimated to be only three breeding pairs in the UK, all of which were in West Wales.


 It has taken a century for the UK Red Kite population to recover from the few remaining birds.
 In 1986 the recovery was helped by the re-introduction of some Red Kites from Wales to England 


and Scotland. Although they are still rare, between 2008 and 2011 they were found breeding in 
over 700 areas that were sampled across the UK.


 The population recovery has involved keeping nest sites secret and round-the-clock protection 
by volunteers.


 (a) In 1995 there were 284 Red Kites in the UK with numbers increasing to 1 025 per cent 
of the original population between 1995 and 2017. Calculate the approximate number of 
breeding pairs of Red Kites present in 2017. [3] 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . breeding pairs







(A400U10-1) Turn over.25


25
Examiner


only
 (b) In areas where Red Kites were absent and then re-introduced the numbers increased 


much more rapidly than in areas where they were already established. Explain the reasons 
for this. [3] 


 


 


 


 


 


 


 (c) Explain why the location of nest sites needed to be kept secret with round-the-clock 
protection. [1] 


 


 Many Red Kite chicks are tagged so that their survival and lifespan can be monitored. Survival 
rates in Northern Scotland are poorer than elsewhere, mainly because of illegal poisoning and 
shooting on grouse-shooting estates.


 (d) Suggest two ways in which society could improve the survival rates of Red Kites. [2]


 


 


 


 


 Red Kites have often bred successfully in woodland SSSI’s.


 (e) State what is meant by an SSSI and why Red Kites may breed more successfully in these 
sites. [2]
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6a: 1


1



Sticky Note

The candidate has not done the maths correctly, but has appreciated that whatever the final calculation is, it must be divided by 2 in order to calculate the number of pairs, so gains the division by 2 mark.1 mark







6b: 1


6c: 0


6d: 2


6e: 0


1


C


1


B


1



Sticky Note

Candidate had mentioned competition, but not intraspecific competition. One mark for an example of a factor for which there would be less intraspecific competition.1 mark



Sticky Note

No credit here.



Sticky Note

One mark for the idea of educating the public and the second for custodial sentences and fines for shooting.2 marks



Sticky Note

No idea of what an SSSI is or how it protects species.0 marks



Sticky Note

Total 4 marks
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4a: 1


1



Sticky Note

When asked to explain a term, there is no point in using that same term in the explanation. The candidate has referred to the allosteric site with no explanation of where this is (or is not), so there is no mark awarded. They have explained the effect of the inhibitor on the active site, so 1 mark awarded.1 mark







4bi: 0


4bii: 2


1


1



Sticky Note

Great confusion with this response. They have not studied the diagram properly as  the answer is there. Candidates tended to make this overly complicated. A simple: Inhibiting PFK means that excess glucose can still be stored, as glucose-6-phosphate can be converted to glycogen. would have gained both marks.0 marks



Sticky Note

This response has omitted explaining that the drug stops HK from binding with its substrate glucose.Both of the other mark points are stated clearly; stopping glycolysis and no ATP for cell division.2 marks







4ci: 3


4cii: 2


1


1


1


1


1



Sticky Note

All three MP given here, although the first is debatable since they have stated "cells". (Given BOD since they have stated mitochondria, not just cells). This shows some confusion as they are told in the stem of the Q that these are isolated mitochondria.The buffer and temperature points are clear.3 marks



Sticky Note

Glucose hydrolysis/glycolysis occurs in the cytoplasm; that is where the enzymes for this stage are. Pyruvate is the starting substrate for the link reaction, which occurs in the mitochondrial matrix. This experiment only involves mitochondria, so there is no point supplying glucose - nothing would happen.Many just stated what could/could not get into the mitochondrion, which does not explain biochemically/experimentally why pyruvate must be used.This candidate is awarded both marks.2 marks







4ciii: 2


1


1



Sticky Note

First MP for stating the optimum temperature as a conclusion. Very many candidates described the results.



Sticky Note

One mark for the middle range temperatures being more reliable as they have a small SD.It was expected that candidates would single out 10oC, since that is almost 4 times greater than that at 60oC. Some comment on such a huge SD compared with the rest would have gained the additional MP.2 marks for (iii)



Sticky Note

Total 10 out of the 15 marks available 












A4


A3



Sticky Note

This is a bottom band essay, with very little factual content, errors in reading the graph and weak explanations. It is superficial; no mention of fossil fuels or the effect of high CO2 levels on aquatic systems. Total 2 marks







C1
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7. Since the beginning of the Industrial Revolution (250 years ago), carbon dioxide concentration in 
the atmosphere has risen from about 280 parts per million to 408 parts per million in 2018. This 
means that for every million molecules in the atmosphere, 408 of them are now carbon dioxide, 
the highest concentration in two million years. Ice samples provide a record of the Earth’s 
atmospheric temperature and CO2 levels. The data below shows how global temperatures and 
atmospheric CO2 levels have changed from the year 1000.


1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000


370


390
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270
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350
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13.7


13.9
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14.3


14.5


Atmospheric 
CO2 
levels
/ ppm


Year


Global 
temperature 
/ °C


Key
°C


CO2


 Use your knowledge of the carbon cycle to explain how humans have affected global carbon 
dioxide levels and temperature levels. Use the information and data provided to support your 
answer.


 Describe the effects of increasing carbon dioxide levels and global temperatures on aquatic 
environments. [9 QER]


 


 


 


 


 


 


 


 


 


 

























 


12 
© WJEC CBAC Ltd. 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 
7    Carbon cycle – section A 


1. People burning fossil fuels  
2. Trees store carbon in wood, stems, and leaves—biomass.  
3. Deforestation eliminates plants which take carbon out of the 


atmosphere as they grow/ref to less PS removing CO2  
4. Clearing land for other use 
5. Replaced by crops which store less carbon/less wood.  
6. Replaced by other animals/ cattle producing CO2/ methane 
7. Increased decay of vegetation. 
8. Ref to oceans absorbing heat which slows/gives a lag of 


increasing CO2 and increasing temps – will not have reached 
Max  


 
Data usage – Section B 


1. Significant increase in both CO2 levels and temp since {approx. 
1 850  - 1 900/ industrial revolution} 


2. Ref to Temperature + year  
3. Ref to CO2 levels ppm + year 
4. Currently at 408ppm / increase of approx. 25-31 ppm since 


2000 
5. Correlation between CO2 levels ppm in atmosphere and global 


temperatures very close/ indicating {direct relationship/ link} 
between the two.  


6. human activities increasing CO2 raising global temperatures.  
7. Rising to highest level since 1 000 years ago. 


 
Aquatic – Section C 


1. Dissolving carbon dioxide in the ocean creates carbonic acid, 
which increases the acidity of the water.  


2. Shells end up being thinner and more fragile. 
3. Could be increased photosynthesis 
4. Increased algal blooms with higher temperatures 
5. Higher temperatures = lower O2 in water – effect on fish  
6. Migration of fish to cooler/warmer waters 
7. Effect on fisheries/ fish 
8. Coral reef destruction/coral bleaching/ loss of biodiversity 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


    


7-9 marks 
Indicative content of this level is detailed content from all three areas 
 
The candidate constructs an articulate, integrated account, correctly 
linking relevant points, such as those in the indicative content, which 
shows sequential reasoning. The answer fully addresses the question 
with no irrelevant inclusions or significant omissions. The candidate 
uses scientific conventions and vocabulary appropriately and accurately. 
 
4-6 marks 
Indicative content of this level is detail from two areas or some detail 
from three areas 
 
The candidate constructs an account correctly linking some relevant 
points, such as those in the indicative content, showing some reasoning. 
The answer addresses the question with some omissions. The 
candidate usually uses scientific conventions and vocabulary 
appropriately and accurately. 
 
1-3 marks 
Indicative content of this level is any point of indicative content from any 
area 
 
The candidate makes some relevant points, such as those in the 
indicative content, showing limited reasoning. The answer addresses 
the question with significant omissions. The candidate has limited use of 
scientific conventions and vocabulary. 
 
0 marks 
The candidate does not make any attempt or give a relevant answer 
worthy of credit. 


     


 


    Question 7 total 4 5 0 9 0 0 
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4. Glycolysis is the initial stage of respiration and involves hydrolysis of glucose and the production 
of ATP. The diagram below shows part of glycolysis.


HK


stored as
glycogenGlucose 6-Phosphate


Glucose


PFK


Hexose bisphosphate


Triose phosphate


ATP
ADP


ATP
ADP


 Control of glycolysis is largely by end-product inhibition:


 • High levels of ATP allosterically inhibit the enzyme PFK in the liver thus lowering its affinity 
for its substrate.


 • PFK is the main regulatory enzyme in glycolysis, but it is not the only one.
 • HK, the enzyme catalysing the first step of glycolysis, is inhibited by its product, glucose 


6-phosphate.


 (a) Explain the term allosteric inhibition. [2] 
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 (b) (i) Explain why the cell uses inhibition of PFK as the main method of slowing glycolysis, 
rather than using the inhibition of HK. [2] 


 


 


 


 


 


 


  3-BrPA is a chemical which is an inhibitor of HK. It appears to add a small chemical group 
to the enzyme thus changing its shape.


Glucose


Glucose-6-Phosphate


HK 3-BrPA


  3-BrPA has been shown to stop ATP production and cause severe depletion of cellular 
ATP.


  3-BrPA exhibits potent cytotoxic activity against cancer cells. It is currently undergoing 
trials as an anti-cancer agent, particularly in cancer cell types which rely heavily on ATP 
from glycolysis. 


 (ii) Explain how 3-BrPA acts as a potential anti-cancer agent. [3]


 


 


 


 


 


 


 


 


 







(A400U10-1)18


18


© WJEC CBAC Ltd.


 (c) NAD is a hydrogen acceptor used in many stages of respiration. Methylene blue can be 
used as an artificial hydrogen acceptor. It decolourises when reduced and can be used to 
give an indication of the rate of respiration.


  An experiment was set up using isolated liver mitochondria extracted in ice-cold, isotonic 
buffer. The same volume and concentration of pyruvate, mitochondrial suspension and 
methylene blue was added to each experiment. The temperature was changed for each 
experiment and the experiment repeated three times. Thermostatic water baths were 
used throughout. 


 (i) Explain why the mitochondria were initially suspended in ice cold, isotonic buffer.
 [3]


 


 


 


 


 


 


 


 


 (ii) Explain why pyruvate was used as the respiratory substrate and not glucose. [2]
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  The results of the experiment are shown in the table below.


Time taken for methylene blue to decolourise / seconds


Temperature 
/ °C


Trial 1 Trial 2 Trial 3 Mean Standard 
deviation


10 320 290 385 332 ± 48.6


20 280 275 282 279 ± 3.6


30 165 172 159 165 ± 6.5


40 102 105 98 102 ± 3.5


50 156 162 148 155 ± 7.0


60 330 355 342 342 ± 12.5


 (iii) State one conclusion you can draw from this experiment and comment on the 
reliability of the results in the table shown. [3]
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6a: 3


3



Sticky Note

The candidate has carried out the calculation correctly, although the preferred answer would have been 1455, since that is the number of breeding pairs. 3 marks







6b: 1


6c: 1


6d: 2


6e: 1


C


1


1


1


B


1


A


1



Sticky Note

The candidate has used interspecific instead of intraspecific in this response, which has lost a mark, but has correctly referred to food as being one of the resources.1 mark



Sticky Note

Correct reference to stealing eggs.1 mark



Sticky Note

Education and legislation given plus correct reference to how this could help survival.2 marks



Sticky Note

No explanation of what an SSSI is, but correct reference to protection from hunting and poisoning.1 mark



Sticky Note

Total 8 marks











