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Eduqas A Level Biology - Component 3
All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1a 2344 1.5 0.9 3 49.9 99.7
1bi 2348 1 0.1 1 98.4 99.9
1bii 2331 0.6 0.6 2 30.4 99.2
1ci 2333 0.4 0.5 1 43.3 99.2
1cii 2332 0.5 0.5 1 48.3 99.2
1ciii 2326 0.3 0.4 1 25.5 98.9
1di 2305 1.9 1 3 64.8 98
1dii 2346 2.2 0.6 3 73.9 99.8
2ai 2248 1.2 1.1 3 38.6 95.6
2aii 2345 1.6 0.5 2 82.2 99.7
2bi 2338 2.5 1 3 81.9 99.5
2bii 2289 0.7 0.9 3 24.1 97.4
2biii 2303 1.6 1.1 3 52.9 98
2biv 2275 0.7 0.5 1 69.8 96.8
3ai 2347 1 0.9 2 49 99.8
3aii 2333 0.7 0.8 2 35.7 99.2
3bi 2344 0.8 0.4 1 78.5 99.7
3bii 2261 1.3 0.8 2 64.3 96.2
3biii 2269 0.7 0.8 4 16.6 96.5
4ai 2244 1.7 1.1 3 56.6 95.5
4aii 2300 1.2 1.3 4 30.5 97.8
4bi 2316 1.1 0.6 2 55.9 98.5
4bii 2280 1 0.8 2 51.4 97
5a 2296 1.3 1.1 3 41.9 97.7
5b 2325 3.1 1.3 5 62.5 98.9
5ci 2332 0.8 0.4 1 84 99.2
5cii 2119 0.8 1 3 27.3 90.1
5ciii 2345 1.2 0.7 2 62.5 99.7
5civI 2332 0.9 0.9 2 45.4 99.2
5civII 2179 1.7 1.4 3 56.2 92.7

6 2307 3.5 2.1 9 39 98.1
7 1524 10.4 3.7 20 51.8 64.8
8 383 12.3 3.7 20 61.6 16.3
9 461 8.5 3.2 20 42.6 19.6
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths  Prac  


3 (a) (i)  E (1) 


coronary artery (1) 
2   2  1 


  (ii)  {oxygen / glucose} does not reach {cardiac/ heart} muscle (1) 


(Muscle) unable to respire (aerobically)/ less ATP produced (1) 


 


 2  2   


 (b) 


 


(i)  B (superior vena cava) 


 
 1  1  1 


  (ii)  Open (Atrial) diastole/ atrial {systole/ contraction} (1) Accept 


ventricular diastole 


Closed ventricular systole (1) 


 


2   2   


  (iii)  Any 4 (x1) from: 


A. pressure increases in jugular due to increase in atrial 


pressure 


B. Because no valves between jugular and atrium/ backflow of 


blood into jugular 


Atrial pressure increases due to: 
C. Atrial systole/ atrial contraction(1) 


D. Atria filling with blood (1) 


E. ventricle contracts closing {tricuspid/ AV}  valve(1) 


F. increased pressure in ventricle pushes back on atrium (1)  


 


  


 


 


 


 


 


 


 


 


 


4 


 


 


4   


    Question 3 total 4 3 4 11 0 2 


 
  








A3ai: 0


A3aii: 0



Sticky Note

Has referred to a lack of oxygenated blood reaching the muscle cells of the atria but not enough detail for a mark here.

0 marks



Sticky Note

Incorrect identification of the position and name of the coronary artery
0 marks









A3bi: 1


A3bii: 2


A3biii: 1


1


1


1


1



Sticky Note

Total 4 Marks



Sticky Note

The candidate has recognised that atrial systole increases pressure but has not linked this back to why pressure increases in the jugular vein. Similarly with ventricular systole - no links to the increase in jugular pressure.

1 Mark



Sticky Note

Has correctly identified A as being caused by atrial systole and B as ventricular systole.

2 Marks



Sticky Note

Correct identification of the (superior)vena cava = B

1 Mark
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A3ai: 1


A3aii: 1


1


1



Sticky Note

Recognises the need for oxygen for respiration but does not indicate that the heart / cardiac muscle needs the oxygen

1 Mark



Sticky Note

Has correctly identified the position but not the name of the coronary artery

1 Mark







A3bi: 1


A3bii: 2


A3biii: 1


1


1


1


C


1



Sticky Note

Total 6 Marks



Sticky Note

Has identified that the atria contracting would force blood back into the jugular but does not refer to the lack of valves between the atrium and the jugular that allows this. has started to explain how ventricular contraction could cause an affect but has not provided the details needed.

1 Mark



Sticky Note

Has correctly identified causes of pressure change at A and B as ventricular systole.

2 Marks



Sticky Note

Correct identification of the (superior)vena cava = B

1 Mark
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A3ai: 2


A3aii: 2


1


1


1


1



Sticky Note

Has explained that it is the cardiac muscle that is supplied by the coronary arteries and that they need oxygen for aerobic respiration.

2 Marks



Sticky Note

Has identified the correct blood vessel and named it. Phonetic spelling allowed.

2 marks







A3bi: 1


A3bii: 2


A3biii: 2


1


1


1


A


B


2



Sticky Note

Total 10 Marks



Sticky Note

Has recognised
- that pressure in the jugular vein is due to increased pressure in the right atrium
- caused by atrial contraction
- that blood filling the atrium also increases pressure in the jugular

3 Marks



Sticky Note

Has correctly identified A as being caused by atrial systole and B by ventricular systole. Again phonetic spelling allowed.

2Marks





Sticky Note

Correct identification of the (superior)vena cava = B

1 Mark
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3.	 In the UK, coronary heart disease accounts for nearly 73 000 deaths per year and it is estimated 
that approximately 2.3 million people suffer from a condition called angina. This form of heart 
disease develops when the blood vessels supplying the heart muscle become narrowed due to 
the build-up of fatty substances on the inside wall of the vessels. The fatty deposits are called 
atheroma and cause a condition called atherosclerosis.


	 The image below shows a model of the human heart together with some of its associated blood 
vessels.


A


B


F


E


D


C


	 (a)	 (i)	 In which of the blood vessels labelled A to F on the image could an atheroma 
develop that could cause angina? Name this blood vessel.	 [2]


		  Letter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     Name  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (ii)	 Explain why narrowing of these blood vessels could lead to the heart not contracting.
	 [2]
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	 (b)	 The jugular vein carries blood from the head back to the heart via the vena cava. There 
are no valves between the jugular vein and the heart. Therefore, the pressure in the 
jugular vein can be used as an indication of the ability of the heart to pump blood around 
the body. 


	 (i)	 Which of the blood vessels labelled A to F on the image of the heart opposite will 
return blood from the jugular vein to the heart?	 [1]


		  Letter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


		  The graph below shows how the pressure in the jugular vein changes during the course 
of one cardiac cycle.


Tricuspid valve
open


Tricuspid valve
closed


Tricuspid valve
open


A


B
Pressure in the 
jugular vein


Time
	 (ii)	 State the name of the stages in the cardiac cycle during which the tricuspid valve 


is:	 [2]


	 I.	 open  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 II.	 closed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (iii)	 Suggest what causes the increase in pressure in the jugular vein in the regions 
labelled A and B on the graph.	 [4]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4 (a) (i)   add Benedict’s and{boil / heat (to a high temperature)} / use 


{Clinistix/ test stick} (1) 


 colour change (from blue) to {green / brick red} demonstrates 


presence of glucose /suitable description of use of colour change 


chart for Clinistix (1) 


 colour change {indicates approximate values of glucose in urine 


only/ is subjective}  (1) 


2  


 


 


 


 


 


1 


 3  3 


  (ii)  Any 4 (x1) from: 


A. Na
+
 ions actively {transported/ pumped} out of (epithelial) cell (1) 


B. lowers concentration of Na
+
 inside cell (1) 


C. Na
+
 in filtrate at a higher concentration than inside (epithelial) cell 


(1) 


D. Na
+
 co-transported with glucose into epithelial cell (1) 


E. Glucose concentration in epithelial cell higher than blood plasma  


F. Glucose moves out of epithelial cell into blood by facilitated 


diffusion (1) 


G. circulation maintains plasma concentration below that in epithelial 


cells/ maintains concentration gradient (1) 


 


 


1 


 


1 


 


 


 


 


 


 


 


 


1 


 


1 


 4   


 (b) (i)  use of inhibitor would {reduce level of glucose reabsorbed / reducing 


cotransport}/ owtte(1) 


so more glucose would be lost in urine (1) 


  2 2   


  (ii)  Any 2 (x1) from: 


less glucose available for respiration (1) 


{other respiratory substrates / fat stored in the body} would be used 


up (1) 


less excess glucose present to be stored as fat (1) 


Less glucose available so stored fat is used up in respiration = 2 marks 


 2  2   


    Question 4 total 4 5 2 11 0 3 
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A4ai: 3


A4aii: 1


1


1


1


D.


1



Sticky Note

The candidate has recognised that glucose and Na+ ions are co-transported into the epithelial cells but has misinterpreted the diagram stating that glucose is actively transported into the blood even though there is no indication of a need for ATP. Also misunderstanding of how concentration gradients are maintained and the direction of these gradients.

1 Mark



Sticky Note

All correct = 3 marks







A4bi: 1


A4bii: 0


1



Sticky Note

does not state glucose lost in urine.
1 mark



Sticky Note

candidate did not refer to respiration or use or stored fat



Sticky Note

Total = 5 marks
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1


1



Sticky Note

Total 3 Marks



Sticky Note

- has explained that glucose concentration is higher in the epithelial cell than the blood



Sticky Note

- has indicated that Na+ and glucose are co-transported into the epithelial cell



Sticky Note

- has identified that Na+ ions are pumped out (BOD active transport) of the epithelial cells into the blood and refers to a concentration gradient of Na+ but not enough detail for the second mark point here



Sticky Note

Does not give colour change. 
2 marks







A4bi: 1


A4bii: 2


1


1


1



Sticky Note

no reference to glucose in urine



Sticky Note

marks awarded for less fat stored and use of other respiratory substrates
2 marks
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A4ai: 2


A4aii: 4


1


1


1


D


1


A


1


E


1


F



Sticky Note

- that glucose can then pass into the blood through facilitated diffusion



Sticky Note

- that glucose concentration is raised to be higher than that of the blood



Sticky Note

- that sodium ions are actively transported out of the epithelial cell



Sticky Note

- glucose is co-transported with sodum ions from the filtrate into the epithelial cells of the PCT



Sticky Note

description of semi-quantitative is too vague to gain credit







A4bi: 1


A4bii: 2


1


1


1



Sticky Note

no mention of glucose lost in urine



Sticky Note

full marks awarded





		Blank Page

		Blank Page






12


(A400U30-1)12


Examiner
only


© WJEC CBAC Ltd.


4.	 Type 2 diabetes affects nearly three million adults in the UK and is particularly prevalent in obese 
people. Under normal conditions, almost all of the filtered glucose is reabsorbed and returned 
to the circulation in the proximal convoluted tubule of the nephron but in people with type 2 
diabetes, glucose starts to appear in the urine when blood glucose concentration exceeds 180 
– 200 mg dm–3.


	 The diagram below shows how glucose is reabsorbed in the first part of the proximal convoluted 
tubule.


ATP


ATP


blood glucose 
concentration in 
capillaries surrounding 
proximal convoluted 
tubule = 120 mg dm–3


blood glucose concentration 
in capillaries of glomerulus 
= 120mg dm–3 SGLT2 co-


transport protein


GLUT2 carrier 
protein


carrier protein


lumen of proximal 
convoluted tubule


capillary


glucose


Na+


GLUT2


3Na+


2K+


SGLT2


glucose


3Na+


2K+


epithelial cells
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	 (a)	 (i)	 Describe a biochemical test that could demonstrate the presence of glucose in 


urine and explain why this test can only provide semi-quantitative results.	 [3]


	


	


	


	


	


	


	


	


	 (ii)	 Explain how glucose is reabsorbed from the filtrate into the blood even at very high 
blood glucose levels.	 [4]
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	 (b)	 Reabsorption of glucose into the blood of people with Type 2 diabetes can increase the 
risk of hyperglycaemia (dangerously high glucose levels). Under these conditions damage 
can be caused to the retina and other tissues. Scientists are trialling the use of an inhibitor 
of the SGLT2 co-transport protein as a possible method of controlling blood glucose 
levels.


	 (i)	 Using the information provided above and on page 12, explain how an SGLT2 
inhibitor could be used to treat Type 2 Diabetes and control blood glucose levels.


	 [2]


	


	


	


	


	


	 (ii)	 Suggest how the use of an SGLT2 inhibitor could also be used to help obese people 
lose weight.	 [2]


	


	


	


	


	


© WJEC CBAC Ltd.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5 (a)   Any three (x1) from : 


 {HCl/ H+} activates {enzyme precursor / chymosin precursor / 


pepsinogen} (1) 


 Also provides optimum pH (1) 


 


 Chymosin causes coagulation of milk proteins which 


increases the time taken to pass through stomach (1) 


 


 (Pepsinogen activated into) pepsin which {digests/ 


hydrolyses/ breaks down}{ proteins / peptide bonds} (1) 


 3  3   


 (b)  


 


 


 


 


 calf: 


A. abomasum involved in protein digestion (1) 


B. therefore abomasum is larger (1)  


adult: 
C. Diet mainly {grass/ cellulose rich} which is difficult to digest 


(1) 


D. rumen contains bacteria that can digest cellulose (1) 


E. diet low in protein / abomasum digests mainly bacterial 


protein (1) 


F. therefore rumen is larger (1)  


 


1 


 


 


1 


 


 


 


 


1 


 


 


1 


1 


 


 5   


 (c) (i)  animals are not {killed/ harmed} (to obtain rennet / chymosin)    1 1   


  (ii)   {extract /use} mRNA (1) 


 because the introns have already been {removed/ edited} (1) 


 use reverse transcriptase to synthesise single stranded DNA 


(1)ignore cDNA 


 DNA polymerase to synthesise double stranded (c)DNA (1) 


 


2 


1  3   
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (c) (iii)  (most mammals have a) body temperature of about 37oC (1) 


(unmodified E.coli included) to act as a control / prove that E.coli 


does not produce protease that can act on milk protein(1) 


Accept reference to humans 


 2  2  2 


  (iv) I 0.4 cm3  = 2 marks  


 


If incorrect allow the following for 1 mark 


 3.142/π x 0.652 x 0.3  


0.398/ 0.3982485 


 2  2 2  


   II 3.32 x 10-4 / 3.3 x 10-4 /3.33 x 10-4/ 3 x 10-4 = 3 marks  


ECF from I x 0.02/24 


 


0.000332 = 2 marks 


33.2 x 10-3= 2 marks 


0.008g / 24 hours = 2 marks 


 


0.4cm3  x 0.02g cm-3  =  1 mark (substitution) ECF 


0.008 = 1 mark (answer to substitution) ECF 


8 x 10 -3= 1 mark (answer to substitution)ECF 


 3  3 3  


    Question 5 total 4 14 1 19 5 2 
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A5a: 2


1


1







A5b: 4


1


A


C


1


1


E


1


D







A5ci: 1


A5cii: 2


1


1


1



Sticky Note

The candidate has explained the need to use mRNA that has already had the introns removed during transcription but makes no reference to the enzymes needed for production of the cDNA.

2 Marks
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A5a: 2


1


1







A5b: 4


A


B


F


D


4







A5ci: 1


A5cii: 1


1


1



Sticky Note

Although reference has been made to using a molecule of mRNA the context is biologically incorrect as the process of splicing out the introns is described as being carried in a laboratory.

Reference has been made to using reverse transcriptase with enough explanation that this results in the formation of a single stranded DNA molecule. No reference has been made to DNA polymerase producing a double stranded cDNA molecule.

Total 1 mark
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Examiner
only


5.	 Rennet is a mixture of enzymes that are produced by young ruminants to help improve the 
effectiveness of the digestion of casein (milk protein). Chymosin is the main enzyme in the 
mixture and is responsible for breaking a specific chemical bond in k-casein, one of the proteins 
found in casein. This enables digested k-casein to coagulate the other proteins found in milk and 
form a semi-solid mass. 


	 (a)	 Chymosin is secreted as a precursor molecule by cells in gastric glands found in the 
abomasum (true stomach). Pepsinogen and hydrochloric acid are also secreted by these 
glands. Explain the role of these three secretions in digesting milk protein.	 [3]
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	 In the ruminant gut, the relative proportions of the compartments of the stomach called the rumen 
and abomasum (true stomach) change as the animal grows older. The relative proportions of the 
rumen and abomasum of a newborn cow and adult cow are shown in the diagram below.


	 (b)	 With reference to their diets, explain the changes in the proportions of the rumen and 
abomasum as a calf grows older and its diet changes from milk to grass.	 [5]


	


	


	


	


	


	


	


	


	


	


	


	


	


CALF - NEWBORN 
COW


ADULT COW


rumen - 30% of total 
stomach volume


duodenum


abomasum - 55% of 
total stomach volume


abomasum - 10% of 
total stomach volume


oesophagus


oesophageal groove
rumen - 80% of total 
stomach volume


oesophagus


duodenum
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	 (c)	 Animal chymosin (the form of rennet used in traditional cheese production) is obtained 


from the stomachs of dead calves. Supplies of chymosin from this source are limited and 
make the cheese produced unsuitable for vegetarians. Most of the rennet now used in the 
cheese industry is produced from genetically engineered bacteria and yeasts.


	 (i)	 Suggest why it is generally considered that the use of GM chymosin is more ethically 
sound than using chymosin from animal rennet.	 [1]


	


	


	 (ii)	 Bacteria of the species Escherichia coli were genetically engineered to contain the 
gene for chymosin. Due to the presence of multiple introns in the chymosin gene, 
bacteria may not be able to carry out the RNA splicing. Therefore they may not be 
able to produce the functional mRNA molecule needed to synthesise the chymosin 
protein.


		  Outline how an intron free DNA molecule containing the chymosin gene could have 
been produced.	 [3]
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	 Seven different genetically engineered E.coli strains were tested for their ability to synthesise 
and secrete chymosin. Pure cultures of each strain were grown on milk agar plates for 24 hours 
at a temperature of 37 °C. 


	 The results of one test are shown in the image below. Unmodified E.coli was also grown on the 
same plate.


1


2


3


4


5


6


7


unmodified E. coli


	 (iii)	 Suggest why the bacteria were cultured at 37 °C and explain why an unmodified 
strain of E.coli was included.	 [2]
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19


	 (iv)	 The agar contained 0.02 g cm–3 milk protein. The clear zone surrounding bacterial 
colonies was due to the digestion of milk protein. 


		  The clear zone surrounding strain 3 was found to be 13 mm in diameter using a  
3 mm depth of agar. 


	 I.	 Calculate the volume of the agar in the clear zone. Express your answer to 
one decimal place.	 [2]


		  [π = 3.142;   volume of a cylinder = πr 2 h; h = depth of agar]


	 Volume of agar in clear zone = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3


	 II.	 Calculate the mass of milk protein digested and hence the rate of protein 
digestion by the chymosin secreted by E.coli strain 3. Express your answer in 
standard form.	 [3]


	 Rate of milk protein digestion = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g hour–1
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Sticky Note

NEUROTOXIN A
Has recognised that no action potential is generated as the threshold potential is not reached due to the 'all or nothing' law. A description of the role of Na+ channel and ions in the normal production of an action potential is given but not related to the effect of neurotoxin A.



Sticky Note

NEUROTOXIN B
The candidate has recognised that repolarisation takes longer and makes some attempt at linking this to ion channels but these are not named and the candidate does not know whether they do not open or close to cause the effect seen.



Sticky Note

Some aspects of the mode of action of all three neurotoxins are given placing this response in the middle band. However, some omissions and some errors together with unclear communication limit the marks awarded.

Total 4 marks
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Sticky Note

NEUROTOXIN C
There is a recognition that C affects 
Ca2+ ions and that this in turn affects the release of neurotransmitter into the synaptic cleft. However, there is confusion as the candidate implies that Ca2+ ions can still pass into the pre-synaptic knob and the neurotoxin C affects how these ions operate.

































A


A


A


A


B


B


B


C



Sticky Note

NEUROTOXIN A
Has recognised that neurotoxin A prevents the generation of an action potential due to insufficient depolarisation and that the lack of a nervous impulse would prevent muscle contraction.

However, no details of the involvement of sodium ion channels or sodium ions is included or reference to threshold potential or 'all or nothing'



Sticky Note

NEUROTOXIN B
Recognises that an action potential is generated and that the time taken for repolarisation is longer. The candidate also recognises that there would be a delay in generating the next action potential and that there would be delays in nervous impulses reaching the muscle.

However, no explanation of the involvement of potassium ions or ion channels.



Sticky Note

The candidate has given a very good explanation of the effects of neurotoxin C using the information provided and his/her own knowledge of synaptic transmission. The candidate has recognised why neurotoxins A and B result in muscle paralysis but has not provided any detail of the mechanism of their action.

Overall, this response lacks the detail needed on neurotoxins A and B to be placed in the top band but enough explanation has been provided in a fairly well constructed answer to be at the top of the middle band.

Total 6 Marks
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Sticky Note

NEUROTOXIN C
The candidate has recognised that the calcium ion channels are affected by this neurotoxin and that synaptic vesicles are prevented from releasing the neurotransmitter into the synaptic cleft by exocytosis. There is a clear explanation of the inhibition of the Ca2+ channels and the lack of neurotransmitter prevents the generation of an action potential in the post-synaptic membrane resulting in muscle paralysis.
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Sticky Note

Many candidates gave a detailed explanation of the generation of an action potential and transmission at a synapse. However, unless linked to the action of the neurotoxins, this was not creditworthy on its own. Candidates are encouraged to use this approach to plant their responses to extended answer questions and then use this information in their answers.



Sticky Note

NEUROTOXIN A
The candidate has recognised that depolarisation has not taken place and has provided further detail regarding the strength of stimulus and lack of propagation of an action potential. Details have also been given regarding the blocking of Na+ channels thus preventing Na+ ions entering the axon. 



Sticky Note

Overall, this was a very good response. With some additional details, eg., speed of movement of ions and inclusion of terms such as exocytosis, this answer would have gained full marks.

Total 8 marks
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Sticky Note

NEUROTOXIN B
The candidate has recognised that B allows depolarisation but affects repolarisation by blocking K+ channels and thus the movement of K+ ions. The candidate has also recognised the longer time taken for repolarisation and the potential impact on the contraction of muscles.



Sticky Note

NEUROTOXIN C
The candidate has recognised that C affects the influx of Ca2+ ions into the presynaptic knob and the subsequent impact on the release of neurotransmitter molecules into the synaptic cleft.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths  Prac  


6 Indicative content 
Neurotoxin A  


 must block the voltage gated Na
+
 channels  


 Na
+
 ions cannot flood into the axon  


 so depolarisation is small 


 does not exceed threshold potential  


 no action potential is generated/ all or nothing 


 impulse cannot reach muscles  


 muscles won’t contract 


Neurotoxin B  


 allows an action potential to be generated 


 delay in depolarisation/ Na
+ 


cannot flood
 
in as quickly generated but  


 repolarisation takes too long 


 blocking the K
+
 channels  


 preventing K
+
 from flooding out of the axon  


 restoring the negative charge inside.  


 neurone does not / takes too long to return to resting potential  


 impulse takes too long to / does not reach muscles  


 delay in generating the next action potential/ next impulse 
Neurotoxin C  


 does not affect the generation of an action potential so does 


not affect the axon.  


 blocking the Ca
2+


 channels  


 prevents Ca
2+


 from entering the neurone.  


 neurosecretory vesicles do not fuse with the presynaptic 


membrane  


 or release neurotransmitter into the synapse.  


 preventing synaptic transmission 


 stopping an impulse reaching a muscle 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths  Prac  


 7-9 marks 
Detailed explanation of modes of action of Neurotoxin A 
Detailed explanation of modes of action of Neurotoxin B 
Detailed explanation of modes of action of Neurotoxin C 
 
The candidate constructs an articulate, integrated account, 
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 
Any two from 
Explanation of modes of action of Neurotoxin A 
Explanation of modes of action of Neurotoxin B 
Explanation of modes of action of Neurotoxin C 
 


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 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths  Prac  


 1-3 marks 
Brief explanation of modes of action of Neurotoxin A 
Or 
Brief explanation of modes of action of Neurotoxin B 
Or 
Brief explanation of modes of action of Neurotoxin C 
  
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. 
 


      


 Question 6 total  3 6 9   
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6.	 Neurotoxins are chemicals produced by many organisms as a defence against predators. Most 
neurotoxins cause paralysis of muscles and eventually death. Different neurotoxins affect the 
transmission of a nervous impulse from the central nervous system to muscles in different ways.
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Effect of neurotoxins A and B on an action potential


time / ms
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normal 
action 
potential


effect of 
neurotoxin 
B


effect of 
neurotoxin 
A


	 Effect of neurotoxin C:
	 Neurotoxin C has no effect on the generation or transmission of an action potential in an axon 


but prevents the generation of an action potential in a post-synaptic membrane.


Ion concentration in the terminal of a presynaptic neurone / mmol dm–3


At rest
Immediately after stimulation


Without neurotoxin C With neurotoxin C


Ion Inside 
neurone


Outside 
neurone


Inside 
neurone


Outside 
neurone


Inside 
neurone


Outside 
neurone


Na+ 14 145 130 15 125 25


K+ 155 5 15 145 20 135


Ca2+ 0.001 5 3.9 1.1 0.008 4.9
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	 Using the information provided and your knowledge and understanding of the transmission 
of nervous impulses, explain how each of the neurotoxins A, B and C could cause muscle 
paralysis.	 [9 QER]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	







