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Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Biology 
(5090), and to show how different levels of candidates’ performance relate to the subject’s curriculum and 
assessment objectives. 

In this booklet a range of candidate responses to questions in Papers 2, 3 and 6 have been chosen to, as far 
as possible, exemplify grades A, C and E. Each response is accompanied by a brief commentary explaining 
the strengths and weaknesses of the answers. This booklet does not cover Paper 1 as it contains multiple-
choice questions where the mark scheme provides suf� cient detail and the candidate answers do not 
require examiner commentary to expand on how the marks were gained.

Grades are given to each answer in this booklet, however in the examination the whole candidate script is 
graded on the overall mark awarded. It is therefore possible that, for some questions, candidates attaining a 
low grade on the whole paper are awarded the same or similar marks to candidates who attained a higher 
grade on the whole paper. 

For each question the mark scheme is followed by examples of marked candidate responses, each with 
an examiner comment on performance. Comments are given to indicate where and why marks were 
awarded, and how additional marks could have been obtained. In this way, it is possible to understand what 
candidates have done to gain their marks and what they still have to do to improve their grades.

Past papers, examiner reports and other teacher support materials are available on Teacher Support at 
http://teachers.cie.org.uk
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Assessment at a glance

Paper 1: Multiple Choice 1 hour

40 compulsory multiple-choice questions.  The questions involve four response options.
40 marks

Paper 2: Theory 1 hour 45 minutes

This paper has three sections.  
Section A carries 50 marks and consists of a small number of compulsory, structured questions.  
Section B carries 20 marks and consists of two compulsory questions.  Each question is worth 
10 marks.
Section C carries 10 marks and candidates must choose one from a choice of two questions.  
80 marks 

Paper 3: Practical Test  1 hour 15 minutes Paper 6: Alternative to Practical  1 hour

This paper consists of two or three compulsory, 
practical questions.  
40 marks 

A written paper of questions designed to test 
past experience of practical work.
40 marks 

Teachers are reminded that the full syllabus is available at www.cie.org.uk
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Paper 2 Theory

Question 1

Mark scheme

Expected answer Mark Guidance 

1 (a) 3 named substances, e.g. 

 

 

water 

 

salts / ions / named, e.g. Na
+

, Cl
–

, NH
4

+

, 

Ca
2+

 

 

 

urea / nitrogenous waste / other named 

[3] A any other 3 correct 

substances, e.g. hormones, 

pigments, enzymes 

R sugar / glucose 

 

 

A any three named ions for 3 

marks 

 

A any three named nitrogenous 

waste products for 3 marks, e.g. 

creatinine, uric acid 

 (b) more protein / ORA; 

 

correct ref. amino acids / ORA; 

 

broken down in / converted by 

liver / deamination; 

 

less water / more salts / ions N in 

diet / ORA; 

 

(urine) more concentrated / more urea in 

(urine) / ORA 

[4] Ig ref. to specific foods 

 

 

 

 

 

 

A ref. glucose / sugar only with 

ref. to diabetes 

 (c) drink A; 

 

increases volume of / more water in N 

urine / produces most / lot of / more urine; 

 

 

water already being lost in sweat / AW; 

 

(sweating) more than usual; 

 

ref. temperature regulation / to reduce body 

temperature / keep cool / AW; 

 

danger of dehydration / increases thirst / 

AW 

[1] 

 

[4] 

 

 

Mark independently of drink 

named 

Ig ref. heat loss in urine 

Total [12]  
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Example candidate response – grade A
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Examiner comment – grade A

(a) The candidate begins soundly with three correctly named substances. (3/3)

(b)  This response also scores full marks, though the candidate only just gains credit for a reference to the 
liver as it is followed by a mention of proteins, rather than amino acids, being broken down. (4/4)

(c)  The candidate appreciates that the drink that leads to the greatest loss of water in the urine should 
be avoided on a hot day but then fails to explain that water is required to provide for the increased 
sweating that will occur to maintain body temperature. (3/5)

Total mark awarded = 10 out of 12
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Example candidate response – grade C



Paper 2 Theory
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Examiner comment – grade C

(a)  The candidate incorrectly names nitrogen, and does not register that the urine is that of a healthy 
person, and thus incorrectly offers glucose as an answer. (1/3)

(b)  The answer correctly refers to the effect on the urine of the intake of a large volume of water, but no 
other dietary reference is made. The signi� cant omission is that of increased protein and its effect on 
urea concentration. (2/4)

(c)  The correct drink is selected, but there is no mention of the reasons for sweating, nor of the effect of 
water loss on the body. (3/5)

Total mark awarded = 6 out of 12
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Example candidate response – grade E
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Examiner comment – grade E

(a) The candidate includes glucose even though the question relates to the urine of a healthy person. (2/3)

(b)  The candidate appreciates the effect on the concentration of urine of not consuming suf� cient water, 
but did not think to cover any other dietary constituents.  (2/4)

(c)  The wrong drink is selected, but marks were still available for an answer that mentioned the increased 
loss of water in sweat and its possible effect on the body. Unfortunately, nothing of substance was 
suggested.  (0/5)

Total mark awarded = 4 out of 12
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Question 2

Mark scheme

Expected answer Mark Guidance 

2 (a) 

combination of 

letters on each 

occasion 

number of times each 

combination of letters 

is recorded 

A and A 20 

A and a 40 

a and a 20 

[1] 

 

 

 

 

 

 

 

 (b) expected are theoretical or statistical / spinning is 

random or due to chance; 

disc poorly made / toothpick doesn’t pass through 

middle / AW; 

error in counting 

[2] 

 

Ig wind / force of spin 

A ‘it’ is random 

 (c) (i) 

 

  (ii) 

 

  (iii) 

parents (cells) / genotypes / gonads or both 

named; 

 

meiosis / reduction division / gamete 

(formation) / fertilisation; 

genes / alleles / chromosomes / gametes 

[3]  

 

 

 

R genotype  

 (d) Correct alleles, A, B and O (with or without I); 

one disc with A and B and one disc with A and O; 

 

each disc with correct numbers of alleles, i.e. 3 for 

discs given in question; 

 

representing father and mother; 

 

spin several / many times; 

 

results recorded / counted 

[5]  

e.c.f. with letters 

used in point 1 

 

 

 

R if either parent has 

wrong alleles 

Total [11]  
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Example candidate response – grade A
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Examiner comment – grade A

(a) The calculation is correct. (1/1)

(b)  The candidate failed to realise that one or both of the spinners might have been inaccurately 
constructed, giving a bias to a particular letter, or that the students may have made an error in counting. 
(1/2)

(c)  The candidate did not think back quite far enough in the process of inheritance to be able to suggest 
that the students represent the producers of the genes, not the genes themselves; (i) and (iii) were 
correct. (2/3)

(d)  This was a sound answer allowing full marks to be scored, but there was a failure to mention that both 
spinners must have the same number of pairs of letters.  (5/5)

Total mark awarded = 9 out of 11
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Example candidate response – grade C
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Examiner comment – grade C

(a) The calculation was correct. (1/1)

(b)  The size and thickness of the cardboard, the length of the toothpick and the direction of rotation would 
not affect the random nature of the exercise. (0/2)

(c)  Gametes, rather than the individuals that produce them, were suggested in (i), otherwise the answers 
were correct. (2/3)

(d)  The correct letters were suggested and there was the appreciation that there should be a large 
numbers of spins, but one, 8-sided disc with all the relevant alleles written on it would not produce 
a meaningful result. It was, perhaps, an understandable omission that the candidate failed to refer to 
recording the results. (2/5)

Total mark awarded = 5 out of 11
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Example candidate response – grade E
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Examiner comment – grade E

(a)  The requirement for the total to add up to 80 was appreciated, but the 1:2:1 genotypic ratio was not. 
(0/1)

(b)  The force of the spin would not have affected the random nature of the results. (0/2)

(c)  The candidate began promisingly, but did not realise that individual letters could not have represented 
genotypes. (2/3)

(d)  The only statement relevant to the question was the listing of three possible blood groups, but there 
was no understanding of how this (incomplete) knowledge could have been used to modify their 
spinners. Although nothing of substance was suggested, there was a mention that results need to be 
recorded. (1/5)

Total mark awarded = 3 out of 11
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Question 3

Mark scheme

Expected answer Mark Guidance 

3 (a) self (–pollination); [1]  

 (b) (i) (carried by) wind; 

 

pollen to stigma; 

 

of another (wheat) plant / flower; 

 

correct ref. to cross-pollination (now being 

possible)  

[3] Ig ref. to animals 

  (ii) wind can’t carry / can’t be carried far / reduced 

dispersal; 

 

too much dependence on self-pollination / lack 

of (genetic) variation AW; 

 

wind may not be blowing (over short time 

period); 

 

reduces chances of pollination / fertilisation 

 

[2] R if ref. to seed / fruit 

 (c) (i) genetic engineering / genetic modification 

 

[1] Ig gene 

transfer / biotechnology 

  (ii) (bacteria) fix / convert / change / turn; 

 

atmospheric / soil nitrogen; 

 

(to) ammonium; 

 

(to) nitrates; 

 

(to make) amino acids / proteins; 

 

(nitrates) absorbed / (amino acids or proteins) 

used by plants 

[5]  

 

 

 

R ammonia 

 Total [12]  



Paper 2 Theory

19 Cambridge O Level Biology 5090

Example candidate response – grade A
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Examiner comment – grade A

(a)  The long � laments in the diagram appear to have suggested wind pollination to the candidate. However, 
the full view of part of the � owering head before the � ower opens does not show any exposed anthers 
or stigmas. (0/1)

(b) (i)   The description of wind pollination omits reference to another � ower or plant, but still scores well. 
(2/3)

 (ii) The candidate supplies a full answer. (2/2) 

(c) (i)   Although the area in which the scientists were working might loosely be described as 
biotechnology (the answer given), this did not accurately describe the speci� c experimental work 
in question. (0/1)

 (ii)   This was a very sound answer, the candidate failing only to mention that the process is nitrogen 
� xation. (5/5)

Total mark awarded = 9 out of 12
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Example candidate response – grade C
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Paper 2 Theory
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Examiner comment – grade C

(a) A correct answer. (1/1)

(b) (i)   This answer does not give a complete description of wind-pollination in this particular plant as there is no 
mention of cross-pollination with another � ower or plant. (2/3)

 (ii)   The dif� culty of carrying the pollen any great distance and therefore the decreased chances of cross-
pollination are clearly described. (2/2)

(c) (i)  Although arti� cial selection may take place at a later date, this is not the particular type of experimental 
work described. (0/1)

 (ii)  The candidate misses the point that the bacteria are involved in nitrogen � xation, believing that they are 
decomposers, and describes that process thus failing to score. (0/5)

Total mark awarded = 5 out of 12
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Example candidate response – grade E



Paper 2 Theory
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Examiner comment – grade E

(a) The correct answer is given. (1/1)

(b) (i)  The answer lacks identi� cation of the � ower parts involved and scores only for the agent of 
pollination. (1/3)

 (ii)   Credit was given for the idea of the wind being unable to carry the pollen any great distance. The 
second suggestion is well off-beam as it refers to insect pollination. (1/2)

(c) (i) The answer given is not suf� ciently speci� c. (0/1)

 (ii) The candidate is struggling to make any meaningful response. (0/5)  

Total mark awarded = 3 out of 12
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Question 4

Mark scheme

Expected answer Mark Guidance 

4 (a) 

 structure 

identified 

by letter 

name of 

structure 

carries 

urine (yes 

or no) 

carries 

sperms 

(yes or no) 

F ureter yes no 

G urethra yes yes 

H rectum no no 

J vas 

deferens / 

sperm duct 

no yes 

[4] 

 

 

 

1 mark per correct 

row; 

 

spelling of ureter 

and urethra must be 

correct 

 (b) line drawn across sperm duct; 

 

 

 

 

line drawn across oviduct 

[2] R if more than one 

line drawn on each 

Fig.– unless across 

same structure 

 

R if more than one 

structure cut  

Ig skin cuts 

 (c) closes / restricts AW the urethra; 

 

adverse effect on urination AW 

[2] Ig ref bladder  

 

Ig refs to pain on 

urination 

Total [8]  
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Example candidate response – grade A
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Examiner comment – grade A

(a)  Apart from making the relatively common error of mistaking the rectum for the anus, this was an 
accurate answer. (3/4)

(b) Sterilisation by cuts across the sperm duct and oviduct are correctly indicated. (2/2)

(c)  There is a confusion between the ureter and the urethra, but the deduction that there would be 
resultant dif� culties in the passing of urine is correctly made. (1/2)

Total mark awarded = 6 out of 8
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Example candidate response – grade C
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Examiner comment – grade C

(a)  The suggestion that the ureter is the bile duct indicates a less-than-sound grasp of the terminology used 
in relation to the urogenital system, con� rmed by a failure to suggest any possible identity for the sperm 
duct. (2/4)

(b)  There were no problems with identifying the structures that need to be cut during sterilisation surgery. 
(2/2)

(c)  The question asked about the possible effect of an enlarged prostate on urination, but the candidate 
chose to consider possible effects on prostate function. (0/2)

Total mark awarded = 4 out of 8
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Example candidate response – grade E
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Examiner comment – grade E

(a)  There was no problem with identifying the ureter and its function but, thereafter, the candidate was 
unable to link any other correctly named structure with its function. Perhaps a little more care might have 
identi� ed the urethra, the label line for which was carefully drawn to terminate precisely in that structure. 
(1/4)

(b)  The guesses at where the two cuts should be made were particularly inaccurate. (0/2)

(c)  The effect on urination mentioned may have indicted some confusion, but an assumption was made that 
the candidate was referring to the amount passed at any one time.  (1/2)

Total mark awarded = 2 out of 8
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Question 5

Mark scheme

Expected answer Mark Guidance 

5 (a) (i) photosynthesis / synthesis of 

carbohydrate / synthesis of protein; 

 

transpiration / water 

loss / evaporation; 

 

respiration; 

 

translocation; 

 

osmosis / diffusion; 

 

gas exchange 

[2]  

  (ii) lack of (available) water; 

 

transpiration / evaporation / water 

loss N reduced 

[2]  

 (b) (i)  stoma(ta) / guard cell(s) [1]  

  (ii) 

 

none / fewer on leaves; 

 

passage of O
2 
/ CO

2 
/ water 

vapour / gas exchange; 

 

for 

respiration / photosynthesis / transpir

ation 

[2]  

 

i.e. not just a 

CO
2 
/ O

2 
/ water vapour 

ref. 

Total [7]  
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Example candidate response – grade A
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Examiner comment – grade A

(a) (i) Two sound selections were made. (2/2)

 (ii)  The point is accurately made that water loss is reduced, but there is no link with the importance of 
this when there is dif� culty gaining water from dry desert soil. There is a mention of temperature, 
but temperature alone is not signi� cant. (1/2)

(b) (i) A correct identi� cation. (1/1)

 (ii)  The candidate understands that carbon dioxide enters through stomata on the stems, and clearly 
explains that this is because the stem is the site of photosynthesis. (2/2)

Total mark awarded = 6 out of 7
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Example candidate response – grade C
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Examiner comment – grade C

(a) (i) Two sound answers are given. (2/2)

 (ii) The candidate does not expand on the value of reduced transpiration. (1/2)

(b) (i) Both the deleted � rst attempt, as well as the second attempt were acceptable answers. (1/1)

 (ii)  The candidate makes the serious error of stating that stomata absorb water, and thus fails to score. 
(0/2)

Total mark awarded = 4 out of 7
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Example candidate response – grade E
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Examiner comment – grade E

(a) (i)  The two marks scored for this section are the only answers in this question that are of substance. 
(2/2)

 (ii)  The answer fails to provide any scienti� c reason for why the small surface area enables the plant 
to live in desert conditions. (0/2)

(b) (i) The candidate is unfamiliar with the appearance of a stoma. (0/1)

 (ii)  A description of xylem function is attempted, but, while it attempts to describe the function of 
the structure offered as an answer to b)i), it does not describe the function of the structure that 
appears in Fig. 5.2. (0/2)

Total mark awarded = 2 out of 7
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Question 6

Mark scheme

Expected answer Mark Guidance 

6 (a) muscles in humans / no muscles in plants; 

 

ref. intercostals / diaphragm; 

 

humans need to keep (constant) supply of 

O
2
 (to blood) 

 / remove CO
2
 (from blood) / ref. higher 

metabolic rate / rate of respiration in 

humans; 

 

ref. production of (some of their own) 

oxygen by photosynthesis; 

 

lungs / no lungs; 

 

ref. stomata/spongy mesophyll in 

plants / not in humans / ref. alveoli in 

humans / no alveoli in plants 

[3]  

 

(N.B. intercostal ; 

muscles ; will score 

2 marks) 

 (b) (High respiration rate) 

 

humans active / move / muscle N action 

(or described) / ORA; 

 

requires large quantities of / more + 

energy / ORA; 

 

high body temperature in humans / ORA;  

 

activity of enzymes / high metabolic 

rate / ORA; 

 

humans complex / named organs, e.g. 

brain, kidneys, heart; 

 

(Constant respiration rate) 

 

homeostasis; 

 

temperature constant in 

humans / thermoregulation; 

 

rate dependent on external temperature 

in plants; 

 

rate dependent on stage of life cycle, e.g. 

germination / 

 

growing season 

[7]  

 

 

 

 

 

 

 

 

 

 

 

 

R humans are larger   

 Total [10]  
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Example candidate response – grade A
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Examiner comment – grade A

(a)  Although the candidate failed to mention the intercostal muscles and the diaphragm in humans, three 
other valid marks were found to score a maximum mark for this part of the question. (3/3)

(b)  This was a most competent handling of a topic that many candidates found dif� cult to express 
accurately. However, it was evident that the candidate was more comfortable with an explanation 
that related to the human than to a plant.  A mention of the use of energy for nerve impulses was 
considered a suf� cient reference to the comparative complexity of the human. (6/7)

Total mark awarded = 9 out of 10
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Example candidate response – grade C



Paper 2 Theory

46 Cambridge O Level Biology 5090 

Examiner comment – grade C

(a)  There are references to the importance of the intercostal muscles and the diaphragm in the breathing 
process of the human, but no indication of the nature of the respiratory surfaces in either the human or 
the plant. Indeed, the reference to plants in the answer is very super� cial indeed. (2/3)

(b)  The candidate tries hard to give a competent answer to the question, but does not expand much 
beyond the idea that humans have a more complex body than plants. The effect of temperature on 
humans and plants is overlooked as is the more fundamental facts that, compared with plants, animals 
are more active with a higher metabolic rate. (3/7)

Total mark awarded = 5 out of 10
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Example candidate response – grade E



Paper 2 Theory
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Examiner comment – grade E

(a)  The candidate provides a relevant answer, but fails to reach a suf� cient level of scienti� c exactitude to 
score marks.  There is a reference to breathing, but there is no mention of the muscles required for the 
process.  There is an incorrect statement that plants alone employ diffusion in meeting their gaseous 
exchange requirements. (0/3)

(b)  A lot is written, but very little of substance is said apart from a mention that humans maintain a body 
temperature that prevents the denaturing of enzymes. There is the notion that it is the amount of 
carbohydrate made during photosynthesis that controls the rate of photosynthesis, but the candidate 
avoids the common, mistaken belief that photosynthesis is the method by which plants respire. (2/7)

Total mark awarded = 2 out of 10
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Question 7

Mark scheme

Expected answer Mark Guidance 

7 (a) Viruses 

DNA or RNA both must be noted for 

mark and as possibilities; 

 

parasitic / disease causing 

AW / reproduce only in host cell; 

 

Bacteria contain DNA; 

 

saprotrophic / decomposers AW; 

 

ref. binary fission / asexual 

reproduction / mitosis; 

 

Comparative points 

protein coat / no protein 

coat; 

 

not truly living / living; 

 

no (cell) wall / (cell) wall; 

 

no spores / forms spores; 

 

no cytoplasm* / cytoplasm; 

 

 

 

 

not affected by / affected by 

antibiotics; 

 

size comparison 

[6] Accept points on labelled 

diagrams 

 

 

A harmful / active only in 

host cell 

 

Ig loop / strand / RNA 

 

 

 

 

 

 

 

R protein wall 

 

 

A acellular  

 

Ig composition of the wall 

 

 

 

*A no 

ribosomes / protoplasm / fla

gella / plasmid / cell 

membrane ORA R 

nucleus / mitochondria 

 

viruses less than 300 nm – 

bacteria c. × 50 larger 

A viruses small(er) than 

bacteria 
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Question 7 Mark scheme continued

 (b) 

 

decomposition / decay / putrefaction; 

 

saprotrophic; 

 

release enzymes / ref. external 

digestion; 

 

insoluble to soluble; 

 

example of macromolecule and 

breakdown product, e.g. protein to 

amino acids; 

 

respiration; 

 

CO
2
 released N photosynthesis; 

 

water released N later use; 

 

nitrification; 

 

NH
4

+ / NO
2

–

/ NO
3

2–

 ; 

 

salts for plant uptake 

[4]  

 

A saprophytic 

 

A named enzyme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R ammonia / NH
3
 

Total [10]  
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Example candidate response – grade A



Paper 2 Theory
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Examiner comment – grade A

(a)  Although there were no references to DNA or RNA, or to the reproduction of bacteria or viruses, the 
candidate still displayed a suf� cient command of the topic to present � ve valid points of difference. 
(5/6)

(b)  There were really two parts to this section of the question; � rst the process of decomposition, then the 
recycling of the products of decomposition. This answer was sound in the � rst part, but the description 
of recycling was somewhat super� cial. However, the description of decomposition was strong enough 
to secure a high mark for the section. (3/4)

Total mark awarded = 8 out of 10
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Example candidate response – grade C



Paper 2 Theory
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Examiner comment – grade C

(a)  What might be considered to be the ‘lifestyle’ of viruses and bacteria provided the candidate with most 
of the marks that were scored.  Structural differences were limited to the possession of a protein coat 
in viruses. Bacteria were thought to have a nucleus and viruses to contain only DNA. (4/6)

(b)  The candidate is aware that bacteria cause decomposition, but has no real grasp of what decomposition 
involves. The knowledge displayed on recycling was too super� cial to collect any of the available marks. 
(1/4)

Total mark awarded = 5 out of 10

A suitable grade E example candidate response is not available for this question.
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Question 8

Mark scheme

 

Expected answer Mark Guidance 

8 (a) muscles; 

 

circular; 

 

contract; 

 

behind food; 

 

longitudinal; 

 

relax behind food / contract in front of food; 

 

pushing / forcing / squeezing (bolus / AW); 

 

wave action / rhythmic 

[6] R if mention of parts 

outside of alimentary 

canal, e.g. trachea 

 

 

R if mention of contraction 

of longitudinal muscles 

behind food 

 

 

 

 

 

 

Ig moving 

 (b) its muscles work on their own; 

 

muscle not arranged in pairs / ORA; 

 

no flexor / ORA; 

 

no extensor / ORA; 

 

no muscle relaxes when it contracts / ORA;  

 

not attached to bones / ORA; 

 

does not cause movement at a joint / ORA 

[4]  

 

A ref. to one muscle 

 

Total [10]  
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Example candidate response – grade A

Examiner comment – grade A

(a)  The answer to this section is close to perfection. (6/6)

(b)  This is another very good answer to a question.  The only mark lost was for a comparative mention of 
the only antagonistic muscles (of the upper arm) that are speci� cally mentioned in the syllabus. (3/4)

Total mark awarded = 9 out of 10
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Example candidate response – grade C

Examiner comment – grade C

(a)  Quite a sound description of peristalsis is given, though there is no indication of which muscles are 
contracting and which are relaxing in relation to the position of the bolus. (5/6)

(b)  The heart muscle action is described sketchily and inaccurately, so no marks were awarded. (0/4)

Total mark awarded = 5 out of 10
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Example candidate response – grade E

Examiner comment – grade E

(a)  There is no correct description of how the muscles in question cause peristalsis, but there is 
knowledge of the circular and longitudinal muscles involved. (3/6)

(b)  An account of the heart is given, but unfortunately, none of the facts stated relate to the question.  It 
would appear that the candidate has no clear idea of what antagonistic means in relation to muscle 
arrangement. (0/4)

Total mark awarded = 3 out of 10
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Question 9

Mark scheme

Expected answer Mark Guidance 

9 (a) (i) obesity; 

 

strain on skeleton / effect on joints; 

 

strain on heart / pumps harder / pumps 

faster; 

 

breathing difficulties; 

 

risk of diabetes; 

 

social implications / example, e.g. 

bullying, clothing; 

 

atheroma / AW; 

 

 

high blood pressure; 

 

heart disease / heart attack / other 

cardiovascular condition / 

 

AW 

[5]  

 

 

 

 

 

 

 

 

 

 

 

 

 

R ref. in veins / on arteries 

Ig blood vessels 

A cholesterol 

  (ii) poor muscle development ; 

 

stunted / poor growth ; 

 

heart failure ; 

 

lack of / deficiency in one named 

protein, 

e.g. haemoglobin / antibodies / enzyme

s / hormones / thrombin;  

 

AVP, e.g. reduced / deficient RBC 

production / poor wound healing / poor 

tissue / cell / organ repair / blood 

clotting / anaemia  

[3] Reference to a negative 

effect required. 

 

 

 

 

 

 

 (b) menstruation; 

 

loss of blood; 

 

haemoglobin 

[2]  

Total [10]  
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Example candidate response – grade A



Paper 2 Theory
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Examiner comment – grade A

(a) (i)   The candidate overlooks references to raised blood pressure, and to stress on the heart and on the 
joints. Nevertheless, quite a good answer was given. (3/5)

 (ii)  Although the candidate misses a reference to a lack of dietary protein causing stunted growth, 
there is still suf� cient factual material to score the maximum mark. (3/3)

(b)  A reference to ‘periods’ was allowed for menstruation and thus the candidate scored maximum marks. 
(2/2)

Total mark awarded = 8 out of 10
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Example candidate response – grade C



Paper 2 Theory
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Examiner comment – grade C

(a) (i)  Although the candidate has an unsound grasp of atheroma formation, there is the realisation that 
it leads to high blood pressure.  Unfortunately, an ‘increase in weight’ might not be due to obesity, 
and thus was not credited, and a reference to heart disease was not made. (1/5) 

 (ii)  Unsound suggestions are made about urine concentration and polypeptides in the blood, but 
accurate knowledge is displayed about the effect of a low-protein diet on muscles and cell 
production. (2/3)

(b) An accurate account is given of blood loss during menstruation. (2/2)

Total mark awarded = 5 out of 10

A suitable grade E example candidate response is not available for this question.
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Paper 3 Practical

Question 1

Mark scheme
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Question 1 Mark scheme continued



Paper 3 Practical

66 Cambridge O Level Biology 5090 

Example candidate response – grade A
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67 Cambridge O Level Biology 5090
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Examiner comment – grade A

(a)   The key message for performing well in this section included a clear understanding that, when 
investigating the effect of sugar solution on slices of onion, the process of osmosis is the passage of 
water molecules from a region of their higher concentration to a region of their lower concentration 
through a partially permeable cell membrane and that net movement of water occurs out of the onion 
cells when placed in sugar solution and into the cells when placed in distilled water.

 (i)   This part tested the ability of candidates to follow instructions and to record accurate observations 
using drawing skills. Two marks were awarded to this candidate as both slices were drawn with 
similarity in shape and size and the outer layers clearly indicated with a double line.

 (ii)(iii)   Four marks were awarded for the drawings and descriptions of changes showed that the slice had 
straightened compared with a more pronounced curvature or bending/folding/shrinkage of the slice 
in sugar solution.

 (iv)   The candidate made reference to osmosis and the movement of water into and out of the cell in 
the correct situations. The candidate also reported that the slices became more turgid in water. 
Candidates generally scored three/four marks for this section as they either omitted reference to 
a semi or partially permeable membrane or overlooked the process of water movement into cells 
resulting in turgidity or conversely water moving out of the cells resulting in plasmolysis.  

Mark awarded = 9 out of 11

(b)  When asked to suggest what factor was kept the same in the investigation undertaken, the candidate 
indicated that the size should be similar. Reasons for doing so was less well understood so just one 
mark was awarded.

Mark awarded = 1 out of 2

Total mark awarded = 10 out of 13

A suitable grade C example candidate response is not available for this question.
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Example candidate response – grade E
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70 Cambridge O Level Biology 5090 

Examiner comment – grade E

(a) (i)  One mark was awarded when slices placed in distilled water for comparison with sugar solution 
were drawn with similarity in shape and size but the outer layers were not clearly differentiated 
with a double or darker line.

 (ii)(iii)  One mark was awarded for clear drawings of the two slices. Further marks were rarely achieved 
as no differences in shape were described and the majority of comments were con� ned to 
differences in texture and turgidity. 

 (iv)   This candidate obtained three marks for con� rming that osmosis had occurred with movement of 
water into slices immersed in distilled water. The candidate omitted to mention that semi/partially 
permeable membranes were involved or that cells became turgid in distilled water or � accid/
plasmolysed in the sugar solution.

Mark awarded = 5 out of 11

(b)   The answer focused on keeping the volume of solutions the same which is not relevant in the context 
of this part of the question.

Mark awarded = 0 out of 2

Total mark awarded for = 5 out of 13
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Question 2

Mark scheme
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Question 2 Mark scheme continued
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Example candidate response – grade A
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Examiner comment – grade A

(a)  This section tested the ability of candidates to follow instructions, record accurate observations using 
drawing skills and perform calculations from individual measurements made.

 (i)  Four marks were awarded for producing a clear drawing of the cut surface of an eating apple with 
continuous lines and no shading. The central part was also drawn in proportion to the size of the 
entire section and seeds and sepals were correctly labelled.

 (ii)  One mark was awarded for neatly drawing and measuring the line on the widest part of the apple 
and also including appropriate units such as mm or cm.

 (iii)  This section tested the ability of candidates to take accurate measurements and perform simple 
calculations. Four marks were awarded for measuring the length of the line drawn on the 
photograph of the wild apple and correctly calculating the magni� cation of the eating apple given in 
(ii) compared with the wild apple by dividing the value given in (ii) with that in Fig.2.1. 

Mark awarded = 9 out of 9

(b)   The key message here included an understanding that during the process of ripening fruits such as 
apples became less acidic and sweeter to taste due to the presence of reducing sugar. Measurements 
of pH using universal indicator paper and then Benedict’s solution were used to test this.

 (i)   When asked to record the colour of the indicator on the freshly cut surface of the eating apple, two 
marks were awarded for correctly recording a range in colour from yellow green to yellow / orange 
and that the apple juice was acidic or below pH 7.

 (ii)   A description of the test was required to show that sweetness in ripening apples was due to 
the presence of reducing sugar. Four marks were given for describing the need to crush / cut 
up / extract juice from the apple followed by the addition of Benedict’s solution and heating in a 
water bath to show that colour changes from blue to green / orange / red-brown / red were positive 
for reducing sugar.

Mark awarded = 6 out of 6

(c)  The key requirements here involve an understanding of the preservation of edible fruits, which are 
stored in cool and dark conditions to avoid a reduction in mass, and that processes such as respiration, 
evaporation and decomposition need to be considered.

 (i)  Table 2.1 presented � ve data sets on the mass of apples / g in wrapped compared with unwrapped 
paper over a storage time of 0, 2, 5, 7 and 10 days. For comparison with Table 2.2, where data 
were given on the loss in mass / g in apples stored in wrapped paper, candidates were asked to 
calculate the loss in mass in apples in unwrapped paper relative to storage time / days. This was 
well calculated resulting in two marks being awarded.

 (ii)  Using data given in Table 2.2 to construct a graph to show a loss in mass / g against storage 
time / days, � ve marks were awarded for correctly labelling the X (storage time / days) and Y (loss 
in mass / g) axes, together with correct plotting. Two identi� ed data sets drawn by straight lines 
between points or lines of best � t and using at least half the grid were also required.

 (iii)  Using the graph drawn in (ii), three marks were obtained for correctly calculating differences in the 
loss of mass / g between wrapped / wrapped apples after eight days of storage.

 (iv)  When asked to suggest two processes by which apples lost their mass over time, one mark was 
awarded for mentioning evaporation.

Mark awarded = 11 out of 12

Total mark awarded = 26 out of 27
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Example candidate response – grade C
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Examiner comment – grade C

(a) (i)  The candidate was awarded two marks for producing drawings of the cut surface of an eating 
apple with clear outlines and no shading in the main body of the apple. However the sepals was 
not labelled.

 (ii)  One mark was awarded for neatly drawing and measuring the line on the widest part of the apple 
and also including appropriate units. 

 (iii)  One mark was awarded for measuring the length of the line drawn on the photograph of the wild 
apple. The � nal calculation of magni� cation was incorrect.

Mark awarded = 4 out of 9

(b) (i)  Two marks were awarded for correctly recording a change in colour and that the apple juice was 
acidic or below pH 7.  

 (ii)  A description of the test was required to show that sweetness in ripening apples was due to 
the presence of reducing sugar. Three marks were given for placing apple slices in Benedict’s 
solution and heating in a water bath to show that colour changes from blue to green / orange / red-
brown / red were positive for reducing sugar. Preparation beforehand was lacking as the slices 
needed to be crushed / cut up or the juice extracted prior to testing with Benedict’s solution.  

Mark awarded = 5 out of 6

(c) (i)   Table 2.1 presented � ve data sets on the mass of apples / g in wrapped compared with unwrapped 
paper over a storage time of 0, 2, 5, 7 and 10 days. For comparison with Table 2.2, where data 
were given on the loss in mass / g in apples stored in wrapped paper, candidates were asked to 
calculate the loss in mass in apples in unwrapped paper relative to storage time / days. This was 
well calculated resulting in two marks being awarded.

 (ii)  Three marks were awarded for correct plotting of the data, which were drawn by straight lines 
between points or lines of best � t using at least half the grid. Marks were lost by not correctly 
labelling the X and Y axes and not identifying the two data sets.

 (iii)  Three marks were obtained for correctly calculating differences in the loss of mass / g between 
wrapped / wrapped apples after eight days of storage.

 (iv)  One mark was awarded for stating that water loss uses a process by which apples lost mass. 
Incorrect reference to enzyme action was made.

Mark awarded = 9 out of 12

Total mark awarded = 18 out of 27
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Example candidate response – grade E
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Examiner comment – grade E

(a) (i)   Two marks were awarded for producing a full-size drawing of the cut surface of an eating apple 
plus the central section containing seeds. Labelling of the sepals was omitted.

 (ii)   One mark was awarded for neatly drawing and measuring the line on the widest part of the apple 
and also including appropriate units such as mm or cm. 

 (iii)   One mark was awarded for measurement with units. There was little evidence shown of how 
magni� cation was calculated and consequently no allowance was made for the 3 magni� cation 
shown in Fig 2.1.

Mark awarded = 4 out of 9

(b) (i)  Two marks were awarded for correctly recording an appropriate colour in the range from yellow 
green to yellow / orange and that the apple juice was acidic or below pH 7. 

 (ii)  One mark was awarded for cutting the apple (prior to adding Benedict’s solution). The candidate 
made no mention of heating the mixture in a water bath to show that a positive reaction would 
result in the colour of the solution changing from blue to green / orange / red-brown / red. This 
candidate also lost marks by not adding Benedict’s solution to the apple slices.

Mark awarded = 3 out of 6

(c) (i)  Two marks were awarded for correctly calculating the loss in mass in apples in unwrapped paper 
relative to storage time / days.

 (ii)  Four marks were awarded for correctly plotting of the data given in Table 2.2 which were drawn by 
straight lines between points. This candidate lost a mark for incorrect labelling of the axes.

 (iii)  No marks were awarded when candidates frequently misread the question by calculating 
differences in the loss of mass / g between unwrapped / wrapped apples after eight days of storage 
from data given in Table 2.1 and not from the graph drawn in (ii). Others calculated the loss of 
mass on the wrong day or between days 8 and 10.

 (iv)  Candidates did obtain one mark by identifying evaporation / transpiration or occasionally tissue 
decomposition as processes involved in the loss of mass in stored apples. This candidate achieved 
no marks in this section for stating that time and temperature were relevant.

Mark awarded = 6 out of 12

Total mark awarded = 13 out of 27
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Mark scheme
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Question 1 Mark scheme continued
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Example candidate response – grade A



Paper 6 Alternative to Practical

94 Cambridge O Level Biology 5090 



Paper 6 Alternative to Practical

95 Cambridge O Level Biology 5090



Paper 6 Alternative to Practical

96 Cambridge O Level Biology 5090 

Examiner comment – grade A

(a)   The candidate’s labelling lines in (a)(i) indicated an understanding that the cell membrane was 
represented by the inner of the two single lines and correctly identi� ed a chloroplast. In (a)(ii), the 
candidate knew that the cell membrane (and chloroplast membrane) is normally partially permeable, 
preventing the movement of larger molecules from the cell. It was correctly suggested that, because 
one such molecule, chlorophyll, had been able to move from the cell into the surrounding water, the 
membrane must have been made fully permeable by boiling.

Mark awarded = 4 out of 4

(b)  The line graph drawn in (b)(i) had the independent variable, boiling time / min, plotted on the x axis 
with the dependent variable, vitamin C / mg per 100 g, on the y axis and both axes were fully labelled. 
Good-sized linear scales had been used making optimum use of the grid, all the points plotted were 
clearly visible and correct, the lines drawn were clean lines, correctly identi� ed as ‘cabbage’ or ‘water’.  
The method of working for (b)(ii) was shown in writing and on the graph and the reading was correctly 
taken and expressed.  The candidate was able to interpret and use the data given to describe the 
changes in vitamin C content in (b)(iii), noting that the decrease in the vitamin C content of the cabbage 
was at a faster rate initially then slower, and that the vitamin C content of the water increased up to a 
maximum level at a certain time, after which the level began to fall.

Mark awarded = 11 out of 11

(c)   The candidate showed a good understanding of the need to the control variables in an investigation e.g. 
mass, volume, time and the quality of material used, using precise terminology rather than ‘amount’ or 
‘quantity’ throughout. 

Mark awarded = 4 out of 4

(d)   Taking samples at regular intervals rather than irregular ones and repeating the investigation to obtain 
more reliable mean readings were good examples of improving the method used.

Mark awarded = 2 out of 2

Total mark awarded = 21 out of 21
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Example candidate response – grade C
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Examiner comment – grade C

(a)  The candidate’s labelling lines in (a)(i) indicated an understanding that the cell membrane was 
represented by the inner of the two single lines and correctly identi� ed a chloroplast. The information 
about osmosis given in (a)(ii) does not relate to possible changes in the membrane caused by boiling.  
That chlorophyll was able to pass through it, out of the cell and into the water indicates that the partially 
permeable membrane must have become permeable, but this was not suggested.

Mark awarded = 2 out of 4

(b)  The line graph drawn in (b)(i) had the independent variable, boiling time / min, plotted on the x axis 
with the dependent variable, vitamin C / mg per 100 g, on the y axis and both axes were fully labelled. 
The linear scale chosen for the y axis did not make optimum use of the grid provided. All the points 
plotted were clearly visible and correct, the lines drawn were clean and correctly identi� ed as ‘cabbage’ 
or ‘water’. The method of working for (b)(ii) was shown in writing and on the graph and the reading 
was correctly taken and expressed. In (b)(iii), the decrease in the vitamin C content of the cabbage 
was correct but that it happened at a faster rate initially then more slowly was omitted. The vitamin C 
content of the water did increase, up to a maximum level or for a certain period of time, which was not 
stated, after which the level then began to fall.

Mark awarded = 8 out of 11

(c)  The candidate recognised three of the variables in this investigation that should be controlled. 

Mark awarded = 3 out of 4

(d)  Repeating what had been done before would not improve the method.  Repeating the investigation 
would only be an improvement if the means of the results from the different investigations were 
calculated, making the results more reliable. 

Mark awarded = 0 out of 2

Total mark awarded = 13 out of 21
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Example candidate response – grade E
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Examiner comment – grade E

(a)  The candidate’s labelling lines in (a)(i) indicated an understanding that the cell membrane was 
represented by the inner single line and correctly identi� ed a chloroplast. The candidate’s answer to 
(a)(ii) did not relate to possible changes in membrane structure; osmosis and turgidity are irrelevant 
here. The water turned green because chlorophyll was able to leave the cell showing that the partially 
permeable membrane, which normally prevents this, must have been damaged by boiling.

Mark awarded = 2 out of 4

(b)  In (b)(i) the candidate did not plot the independent variable, boiling time / min, on the x axis with the 
dependent variable, vitamin C / mg per 100 g, on the y axis, or fully label either axis. Good-sized linear 
scales were used making optimum use of the grid, all the points plotted were visible and correct, 
but the lines drawn were not suf� ciently smooth. Those lines were correctly identi� ed as ‘cabbage’ 
and ‘water’. The method of working for (b)(ii) was shown and the reading was correctly taken and 
expressed. In (b)(iii) the candidate correctly stated that the vitamin C content of the cabbage decreased 
with time but did not note that the decrease was faster at � rst then slower. For the vitamin C content of 
water the overall statement that it increased could not be credited; it did increase up to a certain point 
but then it decreased.

Mark awarded = 6 out of 11

(c)  The candidate showed some understanding of how the variables should be controlled in this 
investigation, but used ‘amount’ instead of ‘volume’ and ‘number’ instead of ‘mass’.  It was assumed, 
incorrectly, that the word ‘constant’ means that, e.g. that two samples were heated to the same 
temperature.  However, it could mean that one sample was kept at 100 °C (constantly) throughout the 
investigation while the other was kept (constantly) at 50 °C.

Mark awarded = 0 out of 4

(d)  Ways of improving the investigation’s method in (d) were not recognised, e.g. taking readings at regular 
intervals or more frequently within the 10 minutes. 

Mark awarded = 0 out of 2

Total mark awarded = 8 out of 21
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Example candidate response – grade A
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Examiner comment – grade A

(a)  The candidate made a good-sized drawing of the rose hip in (a)(i) with good proportions and correct 
label. The lines drawn were clear and clean and no unnecessary shading was used. However, in (a)
(ii) the distance between X and X had been measured and recorded instead of the measurement of 
the widest part of the rose hip. The recorded measurements were used correctly to calculate the 
magni� cation of the drawing, taking into consideration that the specimen provided had already been 
magni� ed 2. The magni� cation was expressed correctly. In (a)(iii) the candidate recognised that if a 
structure is a fruit it will contain seeds.

Mark awarded = 10 out of 11

(b)  The candidate recognised that the large surface area of the fruit could aid its dispersal. However, its 
size alone would not, as suggested, aid its dispersal; it would need also to be light - and that cannot be 
determined from the drawing.

Mark awarded = 1 out of 2

(c)  An understanding of the importance of fruit dispersal in preventing overcrowding and making 
colonisation of new areas possible was shown in (c)(i). A very good grasp of the principles of designing 
an investigation was shown in (c)(ii) with appropriate variables, e.g. temperature and volume of water, 
being controlled.  The results obtained at the end of the given time were compared in order to reach a 
conclusion. 

Mark awarded = 6 out of 6

Total mark awarded = 17 out of 19
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Example candidate response – grade C
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Examiner comment – grade C

(a)  The candidate’s drawing in (a)(i) represented the proportions and shape of the specimen well, 
delimiting the fruit and the sepals. The lines drawn were clear and clean, no unnecessary shading was 
used and a sepal was correctly labelled. However, a structure which was not a part of the rose hip was 
included, too few sepals were drawn and the overall size of the drawing was too small. In (a)(ii) the 
distance between X and X had been measured and recorded instead of the measurement of the widest 
part of the rose hip. The recorded measurements were used correctly to calculate the magni� cation of 
the drawing, taking into consideration that the specimen provided had already been magni� ed 2. The 
magni� cation was expressed correctly. In (a)(iii) the candidate did not recognise that if a structure is a 
fruit it will contain seeds.

Mark awarded = 7 out of 11

(b)  The candidate recognised that the thinness of the specimen might aid its dispersal but does not give a 
reason for thinking that the structure in the centre might attract insects.

Mark awarded = 1 out of 2

(c)  An understanding of the importance of fruit dispersal in preventing competition was shown in (c)(i). 
That it also makes colonising new areas possible was omitted. In designing an investigation in (c)(ii) the 
need to use similar-sized samples and to compare the samples at the end of the given time was noted. 
But the method used would not test the effect of overcrowding and the need to control variables, e.g. 
temperature, volume of water and time, was not recognised. 

 Mark awarded = 3 out of 6

Total mark awarded = 11 out of 19
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Example candidate response – grade E
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Examiner comment – grade E

(a)  The drawing in (a)(i) was large enough but the drawing lines were sketchy instead of clear and clean. 
The shape of the fruit and the proportions of fruit to sepals were well represented but the label of 
a sepal was omitted. The measurements taken in (a)(ii) were accurate but units were omitted. The 
measurements were applied correctly to calculate the magni� cation but the candidate did not take into 
consideration that the specimen had already been magni� ed 2 and did not calculate the magni� cation 
itself. The candidate knew, in (a)(iii), that if a structure is a fruit it will contain seeds.

Mark awarded = 5 out of 11

(b)  Although the candidate recognised that the fruit might be dispersed by wind, the features that had led 
to that conclusion were not listed.

Mark awarded = 0 out of 2

(c)  The bene� ts of fruit dispersal in preventing competition and providing opportunities for the colonisation 
of new areas were not appreciated in (c)(i). In (c)(ii), the need to use the same number of seeds in the 
two dishes was recognised. ‘Amount’ of water should be ‘volume’ of water. There was no reference to 
keeping other variables, e.g. temperature, the same for both samples or of comparing the growth of the 
samples after they had both been left for the same period of time.

Mark awarded = 1 out of 6

Total mark awarded = 6 out of 19
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