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Introduction: 

This paper tested the knowledge, understanding and application of material 

from the topics ‘Lifestyle, health and risk’ and ‘Genes and health’. 

 

The range of questions provided ample opportunity for students to 

demonstrate their grasp of these topics and apply their knowledge to novel 

contexts. 

 

The questions on this paper yielded a wide range of responses and some very 

good answers were seen. The paper appears to have worked very well with all 

questions achieving the full spread of marks. 

 

There were some straightforward questions that yielded high marks across the 

ability range and some more challenging questions that discriminated well. The 

‘compare and contrast’ type answers in particular showed a significant increase 

in the quality of comparative answers as opposed to separate paragraphs about 

each.  

As previously, questions that demanded recall were generally well answered, as 

were the majority of the calculation questions. 

 

However, fewer students utilised the data they were provided with in some of 

the longer questions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question 1(a)(i) 

This question required students to complete the diagram to show how a 

complementary pair of nucleotides would appear in a DNA molecule. 

It was disappointing that there were a significant minority of students who did 

not answer this question. 

Where students did complete the diagram, many responses showed nucleotides 

joined together in a vertical arrangement. 

Some students did not draw an inverted nucleotide, or only drew one hydrogen 

bond. 

This is an example of a response which scored full marks: 

  
 

Question 1(a)(ii) 

This question asked students to name two bonds formed between nucleotides 

in the process of DNA replication. 

Nearly all students could name at least one correct bond, with the majority 

gaining both marks. 

The most common incorrect answer was peptide bond. 

 

Question 1(b) 

This question asked students to give one difference in the structure of the two 

molecules provided in the diagram.  

Most students were able to give a correct difference, however some students 

incorrectly stated that the DNA nucleotide contained ribose. 

 

Question 2(a)(i) and (ii) 

The majority of students could identify where the relevant valves were opening 

or closing. 

 

Question 2(a)(iii) 

This question required students to give a description of what happens during 

diastole.  

Marking point one was the most commonly awarded mark. 

Some students thought that both the semilunar and atrioventricular valves 

would be closed throughout diastole, which negated the third marking point. 

Some students just referred to ‘chambers’ of the heart, instead of naming the 

atria/ventricles. 



 

This is an example of a response which covered all of the available marking 

points: 

 
 

 

Question 2(b)(i) 

This question asked students to calculate the diameter of the lumen along the 

line XY. 

A small minority of students just measured the width of the line and did not 

calculate the diameter. 

Most students were able to divide a correct measurement by the given 

magnification. However, fewer students took careful note of the requirement to 

give their answer to two significant figures. 

 

Question 2(b)(ii) 

This question asked candidates to state the feature of the wall of the aorta that 

causes a reduction in the diameter of the lumen. 

It was pleasing to see that most students could give a correct answer. 

 

Question 3(a) 

This question asked students to state what is meant by the term biological 

catalyst. 

Most students knew what a catalyst was and could state it reduces activation 

energy or speeds up a reaction to gain one mark. 

However, fewer students addressed the biological aspect in sufficient detail. 

 

Question 3(b)(i) and (ii) 

These questions were answered correctly by most students. 

 

Question 3(b)(iii) 

Selecting the correct unit proved to be more challenging for students.  

 

Question 3(c) 

This question asked students to explain how the structure of starch makes it a 

good storage molecule. 

Most students could give at least one correct explanation, with all three possible 

marking points being awarded with similar frequency. 



 

The most common error was to link the branched structure to easier hydrolysis 

instead of faster hydrolysis. 

 

Question 3(d) 

This question required students to analyse the provided diagram and use it to 

deduce why the amylase enzyme could not hydrolyse the molecule. 

Most students could correctly explain that this molecule was not a 

complementary shape to the active site of amylase and therefore an enzyme-

substrate complex would not form. 

Numerous responses were also seen that correctly explained that the amylase 

active site was specific to starch. 

Some students could correctly explain that the molecule could not bind to the 

amylase active site, but did not give any further depth to their explanation. 

 

Question 4(a)(i) 

This question asked students to state what was meant by the term allele. 

Most students could correctly state that it was an alternative version of a gene, 

although fewer students gained the second mark. 

 

Question 4(a)(ii) 

This question was required students to explain why offspring of the described 

cross had the wide bar eye shape. 

It was pleasing to see that most students recognised that the offspring would be 

heterozygous, with numerous genetic diagrams seen in the margin. 

The majority of students also explained that incomplete dominance would 

occur, however few students gained the third marking point. 

This is an example of a response which gained all three marking points: 

 
 

 

 

 



 

Question 4(b)(i) 

This question asked students to use a genetic diagram to determine the 

probability of two individuals who are heterozygous for the Tay-Sachs gene 

having a child with this condition. 

Most students could use the provided alleles T and t to draw a correct genetic 

diagram and give the correct probability.  

 

Question 4(b)(ii) 

This question was answered correctly by most students. 

The most common incorrect answer was chorionic villus sampling. 

 

Question 4(b)(iii) 

This question required students to explain why the mother may prefer PGD to 

amniocentesis. 

Most students gained at least one mark, with both marking points being equally 

awarded. 

This response scored full marks: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question 5(a)(i) and (ii) 

These questions were answered correctly by many students. 

Some students confused the pulmonary arteries and veins. 

 

Question 5(b)(i) 

This question gave the students a diagram of a human heart. Labelled on the 

heart was the location of a blood clot in vessel E. 

Students were asked to sketch an outline on the diagram to show the area of 

heart muscle that would receive a reduced blood supply. 

It was disappointing that some students did not answer this question. Students 

should take care to ensure they don’t miss out questions which do not have 

answer lines. 

Some outlines were not credit worthy as they included areas of cardiac muscle 

above the blood clot. 

 

Question 5(b)(ii) 

This question gave the information that a blood clot had formed in a coronary 

artery. Students needed to explain how this blood clot could have been formed. 

Most students gave extremely high-quality descriptions of how blood clots could 

form and gained full marks. 

Where full marks were not awarded, it was often due to confusing the order of 

thrombin and fibrin formation, or not linking the formation of fibrin to the 

trapping of blood cells. 

The highest-level answers also considered the involvement of calcium ions or 

vitamin K, for example: 

 

 

 

 

 

 



 

Question 5(c) 

This question gave students information about an investigation. One group of 

patients took a new platelet inhibitor drug whereas the control group were given 

no treatment. The students were asked to explain the results of the investigation 

shown in the graph. 

Nearly all students gained the first marking point. 

Most students explained that the reduction in heart attacks was due to fewer 

blood clots forming.  

More detailed answers explained the link between blood clots and heart attacks. 

This is an example of a response which scored all three marks: 

 
 

 

  



 

Question 6(a) 

This question provided students with a diagram showing the stages in the 

development of emphysema. 

Students were asked to explain why emphysema affects the rate of gas 

exchange between the alveolus and the blood. 

This question proved to be a very good differentiator. 

Low level responses described the diagram or described general adaptations of 

an alveolus for gas exchange. 

Higher level responses showed a good understanding of the effect of 

emphysema on the surface area and distance for diffusion and linked this to 

Fick’s Law, for example: 

 
 

Question 6(b) 

Students were asked to evaluate the effects of smoking on the respiratory 

system, heart and pulmonary circulation. 

 

This question expected students to analyse the given information, including the 

graph and the diagrams.  

 

Most students clearly had done so, using this information in their answers, but 

it was clear that some students did not. 

 

This question proved to be a very good differentiator with the full spread of 

marks awarded. 

 

To achieve level one students needed to evaluate the effects of smoking on at 

least one aspect. 



 

Most students achieved level one by discussing the effect on the respiratory 

system. 

 

To achieve level two, students needed to discuss the effect on two aspects from 

the question, or one in depth. 

Many students achieved level 2 for a detailed evaluation on the effect of smoking 

on the respiratory system. 

Some students recognised the difference in the heart of the patient with 

emphysema, but incorrectly thought it was the left ventricle. Some thought the 

pulmonary blood vessels were bronchioles. 

 

Where students discussed the effect of smoking on all three aspects, supported 

throughout with relevant evidence from the provided information and their own 

knowledge and understanding, they accessed level three. 

 

 

This is an example of a level three response: 

 



 

Question 7(a)(i) 

This question asked students to name two other types of molecule that would 

be found in a cell surface membrane. 

Most students recognised that they should not name phospholipids or 

cholesterol.  

Glycoproteins and glycolipids were the most common molecules named. 

 

Question 7(a)(ii) 

This question required students to analyse the provided diagram and note the 

differences in the structure of phospholipid A and B. They were expected to 

relate their knowledge and understanding of saturated and unsaturated fatty 

acid chains to this context in order to answer the question. 

 

Some students describe the shapes without attempting to give an explanation. 

It is important to take careful note of the command word. 

Many responses correctly linked C=C to the kink in the fatty acid chain. 

 

Students failed to gain marks when they used the terms saturated and 

unsaturated without linking this to C-C and C=C.  

 

Common misconceptions in responses centred around temperature affecting 

the shape of the phospholipids, cholesterol affecting the shape of the fatty acid 

chains or mutation causing a change in the tertiary structure. 

 

Question 7(b) 

This question required students to compare and contrast the structures of a 

phospholipid and a triglyceride. 

It was pleasing to see an improvement in the structure of responses. Many 

students gave clear statements detailing similarities and differences in 

structure. 

Nearly all students knew that both molecules contained fatty acid chains, but 

there were a significant number of students who thought that a phospholipid 

did not contain glycerol. 

The most common mark awarded was for the correct comparison of the 

number of fatty acid chains. 

This is an example of a response which showed good exam technique and 

scored full marks: 



 

 
 

 

Question 7(d)(i) 

This question continued the context of LDL’s from the multiple choice 

question. Students were asked to describe the relationship shown in the 

graph. 

Nearly all students gained the first marking point, but fewer students describe 

the decrease in number of deaths ≥ 190 mg 100 cm-3 LDL concentration. 

 

Question 7(d)(ii) 

This question asked students to comment on the validity of a conclusion. 

It was pleasing to see that the majority of students had recognised that the 

conclusion was not valid as this study was only carried out on males aged 25-40. 

Many students knew that this was not representative of the UK population. 

The highest-level answers also considered that the deaths could have been 

caused by something other than high LDL levels/ 

This is an example of a response which scored full marks: 



 

 
 

  



 

Question 8(a)(i) 

This question asked students to calculate the largest percentage change in 

mass for potato cylinders in 1.0 mol dm-3. 

Students were expected to use the given values of 2.79±0.04 and 2.01±0.16 in 

their calculations. 

A large number of students did not read the question correctly and used the 

values in the table which was not credit worthy. 

This is an example of a correct calculation: 

 
 

Question 8(a)(ii) 

This question asked students to explain the change in mass for potato 

cylinders in test tube E. 

Most students were able to give a correct explanation as to why the potato 

cylinders lost mass for the first marking point. 

However fewer students recognised that the potato lost the most mass 

because it was in the highest sucrose concentration. 

 

Question 8(b) 

Students were asked to describe how the given investigation could be modified 

to determine the concentration of sucrose that does not change the mass of 

the potato cylinders. 

Students were expected to refer back to the table of data and the information 

above the diagram in order to help them answer this question. 

Most students were able to describe the need to use concentrations between 

0.0 and 0.4, showing their correct interpretation of the data in the table. 

However, there were some responses that chose to extend the range above 

1.0, which was not creditworthy. 

Although many students recognised that they should include repeats at each 

concentration, few mentioned the calculation of a mean. 

There were some excellent answers which gained marking point four, for 

example: 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question 8(c)(i) 

This question gave students the diameter and height of a beetroot disc in 

different units. 

Students were expected to convert one of the values and then use the given 

formula to calculate the volume of the beetroot disc to one decimal place. 

Many students were able to calculate the volume of the disc correctly and give 

the appropriate unit to score full marks. 

However, there were a significant number of students who did not convert one 

of the given measurements, or did not include the appropriate unit. Some 

incorrect unit conversions were also seen. 

This is an example of a response which scored full marks: 

 
 

Question 8(c)(ii) 

This question required students to analyse the graph to see the effect of 

ethanol concentration of the relative colour of the ethanol solution. Students 

were then asked to explain the results of the investigation. 

It was disappointing that a significant minority of students did note take careful 

note of the command word and gave a description which was not credit 

worthy. 

For example, this response: 

 
Where an explanation was attempted, the most common marking point 

awarded was for ethanol disrupting the membrane structure in some way. 



 

Higher quality answers then went on to explain how this caused the increase in 

the relative colour of the ethanol solution, for example explaining that more 

betalains could be able to leave the cell. 

This is an example of a response which scored full marks: 

 

 

Question 8(c)(iii) 

This question required students to devise a valid investigation to compare the 

effects of ethanol and propanol on the permeability of beetroot membranes. 

This question was a very good differentiator, and few blank responses were 

seen.  

Most students gained marking points one and three. Comparing propanol 

results to the graph in the previous question was not credit worthy as there 

were no concentration values on the graph to make a comparison with. Adding 

them to the same test tube was not creditworthy. 

However fewer students described how an appropriate variable was 

controlled, or stated what should happen to the raw data. 

 

  



 

Paper summary 

Based on their performance on this paper, students are offered the following 

advice: 

 

● Read the whole question carefully, including the introduction, to help 

relate your answer to the context asked. You should take into account 

the command words as well as all of the context given. Answers which 

do not match the command words or do not relate to the given context 

will not gain high marks. 

● Ensure you are familiar with the mathematical skills listed in the 

specification. 

● When asked to compare and contrast, make sure you have included 

both similarities and differences in your answer. 

● Ensure you use the correct technical names and terms in your answer. 

● Apply your practical skill knowledge to given contexts  
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