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All Candidates' performance across questions

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

1(a) 2031 0.5 0.5 1 50.8 98.6

1(b) 2025 2 1.3 4 50.4 98.3

1(c)(i) 2021 1.6 0.7 2 77.9 98.1

1(c)(ii) 2016 0.9 0.8 3 30.7 97.9

2(a)(i) 2036 1.3 0.9 2 63.2 98.8

2(a)(ii) 2031 0.4 0.5 1 39.3 98.6

2(a)(iii) 2043 1.2 0.7 2 61.5 99.2

2(b)(i) 2053 0.6 0.7 2 30.7 99.7

2(b)(ii) 2041 0.8 0.8 2 38.5 99.1

2(b)(iii) 2027 0.5 0.5 1 54.4 98.4

3(a)(i) 2004 0.6 0.5 1 55.1 97.3

3(a)(ii) 1932 0.8 0.8 2 41.4 93.8

3(b)(i) 2028 1 0.9 4 23.9 98.5

3(b)(ii) 2029 1.5 0.7 2 73.5 98.5

3(c)(i) 2000 1 1.1 3 33.5 97.1

3(c)(ii) 1872 0.4 0.6 2 21.2 90.9

3(c)(iii) 1950 1.4 0.9 2 72.3 94.7

3(c)(iv) 1873 0.2 0.4 1 16.4 90.9

4(a) 2056 1.1 0.7 2 57.5 99.8

4(b)(i) 2012 0.7 0.7 2 37.3 97.7

4(b)(ii) 1982 0.7 1.1 3 24.9 96.2

4(c) 2048 2.4 1 4 61.2 99.4

4(d)(i) 1988 0.9 0.8 2 46.3 96.5

4(d)(ii) 1987 1.3 0.8 2 66.6 96.5

5(a)(i) 2047 1.9 1.2 3 64.5 99.4

5(a)(ii) 2045 0.8 0.5 2 41.2 99.3

5(b)(i) 2055 1.2 0.7 2 59.8 99.8

5(b)(ii) 2036 1.2 1.1 3 39.8 98.8

5(b)(iii) 1958 1 0.9 2 50.2 95

5(c) 2004 0.6 0.6 3 20.6 97.3

5(d)(i) 1997 1.9 1.4 3 63.8 96.9

5(d)(ii) 1945 0.5 0.5 1 48.2 94.4

6 2030 4.4 2.3 9 48.8 98.5

7 1570 9.6 3.7 20 48 76.2

8 381 9.6 4.5 20 47.9 18.5

9 146 8.7 3.8 20 43.6 7.1
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


1 (a)   3x26= 78,  
but may include start and or stop so allow 81 and 84 
 


 1  1   


 (b)   Any four (×1) from 
A. Sodium ions {enter/ continue to enter} the {axon/ neurone/ cell} 


(1) 
Ignore ions entering membrane 


B. Threshold is reached (1) 
C. an action potential formed/ causing depolarisation (1) 
D. in a sensory neurone (1) 
E. carrying impulses to the {central nervous system/ brain} (1) 
 


2 2  4   


 (c) (i)  X vesicle/ {synaptic/ neurotransmitter} vesicle (1) 
Z Exocytosis (1) 
 


2   2   


  (ii)  Any three (×1) from 
A. {Synthesis of/ reuptake of} neurotransmitter/ owtte (1) 
B. {Movement of/ or description of movement} vesicles/exocytosis 


(1) 


C. Active transport of Calcium ions out (of knob) (1) 


D. Synthesis of neurotransmitter receptors (1) 


E. (Energy to) package neurotransmitters into synaptic vesicles (1) 
 


 3  3   


    Question 1 total 4 6 0 10 0 0 


 
 
  












1a: 1


1b: 4


1


1


1


1


1



Sticky Note

Candidate has sodium ions and says where they are going.



Sticky Note

They gain the threshold and depolarisation mark.



Sticky Note

The candidate has the action potential (impulse) to the brain. Full marks.







1ci: 2


1cii: 3


2


1


1


1



Sticky Note

Production of neurotransmitter gains the mark. 



Sticky Note

Exocytosis gains the mark. No need for the description, but it's good!



Sticky Note

Uptake of neorotransmitter is good enough. 












1a: 1


1b: 2


1


1


1



Sticky Note

Sodium IONS would be better, but the candidate has called them sodium ion channels so gets the benefit of the doubt. They've said where they are going. Many lost the mark as they said the sodium ions enter the membrane.



Sticky Note

Electrical signal is assumed to be an impulse and it's going to the brain for a mark.







1ci: 1


1cii: 0


1



Sticky Note

No Mark for transmission.



Sticky Note

It's almost exocytosis but there's not enough description. If they had the vesicles fusing with the membrane they would have gained a mark.












1a: 1


1b: 3


1


1


1


1



Sticky Note

The candidate has made it clear where the sodium ions are going and that they cause depolarisation.



Sticky Note

The depolarisation (impulse) is going to the brain.







1ci: 2


1cii: 1


2


1



Sticky Note

Long description of exocytosis, then the word! But no other credit worthy marks.
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SECTION A
Answer all questions.


1. Melittin is a protein found in a toxin produced by bees. It consists of a chain of twenty six 
amino acids.


 (a) State the minimum number of nucleotides on the DNA strand coding for melittin. [1]


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


 (b) When a bee stings a human, it injects melittin. One model of the action of melittin 
proposes that it causes more sodium ion channels to open in the membrane of pain 
receptor neurones.


  Explain how melittin could cause the perception of pain by the brain. [4]
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 (i) Name the structure labelled X and the process taking place at Z. [2] 


  Structure X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  Process taking place at Z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) ATP is required for the processes shown in Image 1.1. Explain how ATP is used 
at a synapse. [3] 
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 (c) Nervous impulses are transmitted between neurones using synapses. The structure of a 
synapse is shown in Image 1.1.


  Image 1.1


X


Z


synaptic cleft


receptors


neurotransmitter


dendrite


axon


nerve impulse


postsynaptic
neurone


presynaptic
neurone


10
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


4 (a)   Hazard Risk Control measure 


{Instruments/ 
scalpel} are 
sharp 


Cut hand when 
dissecting 


Care when cutting/ Cut away/ 
down onto tile/hard surface 


Bacteria are a 
biohazard 


Risk of 
infection from 
handling 


Disinfect bench/ any 
equipment used Cover cuts/ 
Wear gloves/ wash hands 


1 mark for hazard 
1 mark for risk and associated control measure 
 


2   2  2 


 (b) (i)  (High blood pressure) increases (ultra)filtration rate/ more filtration/ or 
description of (1) 
{Higher rates/ more filtered} in {unaffected/ other} tubules {are needed 
to maintain normal rate/ to compensate/owtte}/ higher rates needed to 
compensate for blocked tubules (1) 
 


  2 2   


  (ii)  High blood pressure {increases pressure/ causes high pressure} (at 
arterial end) capillary/ hydrostatic pressure is greater than osmotic 
pressure (1) 
So more (tissue) fluid formed than can be reabsorbed/ so excess fluid 
cannot be reabsorbed/ owtte (1) 
Fluid accumulates in tissues/ tissues retain more fluid (1) 
 


 3  3   
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (c)   Any four (x1) from  
For:  
{Most/ 11} of the {pain scores /average pain} decreased after the 
procedure (1) 
Against:   
Some of the scores did not decrease/ some stayed the same/ 1 
increased (1) 
The sample size is too small (1) 
No statistical test has been carried out (1) 
Pain scale is subjective (1) 
Only carried out on men (1) 
No information on other medicines taken (1) 
 


  4 4  4 


 (d) (i)  a chromosome that is not a sex chromosome/ not sex linked (1) 
Only 1 copy of the allele needed to inherit disease/ always expressed 
{when present/ in the phenotype} (1)  
(not just “dominant”) 
 


2   2   


  (ii)  Any two (x1) from 


• There are no mutations/ no new alleles are created. (1) 


• There is no immigration /emigration/ no new alleles are 
introduced/ lost. (1) 


• There is no selection/ no alleles are favoured or eliminated. (1) 


• Mating is random/ alleles are mixed randomly. (1) 


• The population is {large/ over 100} /no genetic bottlenecks. (1) 


• No genetic drift (1) 
 


2   2   


    Question 4 total 6 3 6 15 0 6 


 
 


  












4a: 0



Sticky Note

The hazard need to be that the scalpel is sharp



Sticky Note

It is better that the risk involves an action e.g. cut yourself when using the scalpel



Sticky Note

Marks will not be awarded for just saying "do things correctly". You need to say what the correct method is.







4bi: 1


4bii: 2


1


1


1



Sticky Note

It's not diffusion rate. It is filtration rate. The candidate has written about filtration in the first sentence and then negated the mark.



Sticky Note

Error carried forward. They have the idea of the unblocked tubules compensating for the blocked ones. 



Sticky Note

Benefit of doubt. The high hydrostatic pressure in the capillary would be better.



Sticky Note

Same as fluid accumulates in tissues.







4c: 2


1


1



Sticky Note

For evaluation the candidate has given a point for and a point against the conclusion. But that is not enough for 4 marks.







4di: 2


4dii: 1


1


1


1



Sticky Note

Both mark points correct - 2 marks awarded



Sticky Note

1 mark awarded for no mutation has occurred












4a: 1


1



Sticky Note

Needs the hazard associated with the scalpel.



Sticky Note

Wearing gloves is not the best control measure for using sharp instruments; they can easily be cut through. 







4bi: 2


4bii: 3


1


1


1


1


1



Sticky Note

Excellent answer. The candidate has the idea of higher blood pressure increasing filtration rates to compensate for the blocked tubules.



Sticky Note

All of the marking points present to explain the swollen tissues.







4c: 2


1


1



Sticky Note

There is no explanation of the placebo effect and if it was present all of the cases should decrease in pain scores.



Sticky Note

A mark for the agreement with the student.



Sticky Note

A mark for the "against" argument



Sticky Note

Close to a mark. explain why it is qualitative.







4di: 2


4dii: 2


1


1


1


1



Sticky Note

Correct two marks awarded



Sticky Note

Correct two marks awarded












4a: 1


1



Sticky Note

The scalpel must be sharp.



Sticky Note

Hopefully the student won't be cutting other students!







4bi: 1


4bii: 2


1


1


1



Sticky Note

The candidate just about gains a benefit of doubt mark for the compensation of blocked tubules mark. Just!



Sticky Note

The examiner has ignored lymph tissue and assumed tissue fluid here for the first mark



Sticky Note

The candidate gains the third mark for the tissues retaining the fluid. They almost gain the second mark, but they haven't explained that more fluid is being formed than can be reabsorbed







4c: 4


1


1


1


1



Sticky Note

This candidate has gained the 2 easy marks referring to the data but has then extended their answer to write about problems with the methodology. There's no explanation of placebo, but the small sample size and gender bias are worthy of marks. A good answer.







4di: 2


4dii: 2


1


1


1


1



Sticky Note

Correct two marks awarded



Sticky Note

Correct two marks awarded
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4.  Image 4.1 shows a kidney that has been dissected using a scalpel.


 Image 4.1


 (a) Complete the risk assessment below for one hazard involved in this dissection. [2]


Hazard Risk Control measure


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


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


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


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


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


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney  


tubules. This results in some kidney tubules becoming blocked. Other tubules in the 
kidney have a higher rate of filtration.


 (i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD 
by increasing the blood pressure to above normal levels. [2] 


 


 


 


 


 


 


 (ii) Explain how high blood pressure can also lead to the swelling of some tissues of 
the body (oedema). [3] 
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 (c) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out 
to determine whether a procedure to destroy the pain receptors in the kidney would 
improve the quality of life for patients suffering from ADPKD.


  The study was carried out on 15 male volunteers. They rated the pain on a scale from  
0 (no pain) to 10 (very severe pain) before and after the procedure.


  The results are shown in Table 4.2.


  Table 4.2


© WJEC CBAC Ltd.


Patient Pain rating before 
procedure


Pain rating after 
procedure


A 6 5
B 8 6
C 6 6
D 7 5
E 8 6
F 7 7
G 7 5
H 8 5
I 6 8
J 9 6
K 7 4
L 6 3
M 7 7
N 7 5
O 8 6


  A student concluded from the results that the procedure did reduce the pain felt by  
ADPKD patients.


  Use the results in Table 4.2 to evaluate the student’s conclusion. [4]
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 (d) ADPKD is an inherited condition caused by an autosomal dominant allele.


 (i) Describe what is meant by the term autosomal dominant allele. [2]


 


 


 


 


 (ii) The frequency of the allele for ADPKD has remained constant and low in the 
UK population. The Hardy-Weinberg equation can be used to estimate the 
allele frequency. However, the use of this equation depends on a number of 
assumptions being made.


  State two of these assumptions. [2]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6    X Artery: 
Thicker {wall/ muscle layer} 
To {withstand/ maintain} high pressure (due to ventricular contraction) 
Thicker elastic tissue 
Evens out flow/ recoils when lower pressure 
Muscle layer contracts to give smaller lumen diameter 
Alters blood supply to different organs 
 
Y Vein: 
Thinner {wall/ muscle layer} 
Allows skeletal muscle to increase pressure in lumen 
{large/ wide} lumen to reduce resistance to flow 
Backflow of blood prevented 
By the presence of valves 
 
Aneurysm: 
Wall stretched/ bulging/ or description of 
Outer layer not broken 
{Smooth muscle/ wall} “torn”/ damaged/ inflammation of tunica media 
May break (and bleed out)/ owtte 
Less {blood/ oxygen} to destination. 
Blood pools 
 


6 3 0 9 0 0 
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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 description of all three 
areas of indicative content 
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…description of at least two areas of 
indicative content or less detail of three 
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… description of at least one area of 
indicative content 
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 6 total 6 3 0 9 0 0 


  












A


ecf


A



Sticky Note

X and Y are identified incorrectly, but a thicker wall has been given a function so error carried forward has been applied.







C


C


bod



Sticky Note

some description of the diagram



Sticky Note

Lower band. Some points made, but not well. 2 marks awarded. With more precision in aneurysm section, it could gain 3.











6: 2












A


B



Sticky Note

Artery and vein identified with reasons (wall thickness).



Sticky Note

Confused structure and functions for artery).







B


B


C


C



Sticky Note

Presence of valves with reason.



Sticky Note

Description of the wall.



Sticky Note

Possible problems identified.



Sticky Note

Artery structure and function needs more depth. Veins section is good. Aneurysm section is ok. Middle band. Some more function of the structure of artery would increase mark.5 awarded.











6: 5












Sticky Note

X identified and reason given



Sticky Note

Y identified with reason



Sticky Note

Elastic tissue recoils to maintain high pressure.







Sticky Note

Good description of structure (thin wall) and function (allowing skeletal muscle to massage vein).



Sticky Note

Valves prevent backflow.



Sticky Note

2 good points for arteries and 4 good points for veins.



Sticky Note

Identified site of inflammation



Sticky Note

Description of what can be seen in the diagram. Next part not correct.



Sticky Note

Description of what happens if not enough blood gets to sites of body.



Sticky Note

Doesn't add anything to the answer and is incorrect.







Sticky Note

There are 2 points for the artery, veins section is very good and aneurysm is good. So it is top band. If there was an explanation of why the artery wall is thick it would gain 8 marks. 7 awarded.







6: 7
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 Identify the two types of blood vessel, labelled X and Y, shown in Image 6.1, giving reasons 
for your answer. 


 Describe and explain how the structure of vessels X and Y is related to their function. 
 Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible 


problems associated with an aneurysm. [9 QER]


 


 


 


 


 


 


 


 


 


 


 


 


6. Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled 
X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood 
vessel. A diagrammatic cross-section of the wall of a vessel with an aneurysm is shown in 
Image 6.2.


 Image 6.1 Image 6.2


lumen


Tunica
media


Tunica
intima


Abdominal
Aortic


Aneurysm


Tunica
externa


inflammation
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