
 

                                                                    
 

 
 

 

This document consists of 10 printed pages. 
 

© Cambridge University Press & Assessment 2024 

 
[Turn over 

 

Cambridge O Level 

 

BIOLOGY 5090/22 

Paper 2 Theory October/November 2024 

MARK SCHEME 

Maximum Mark: 80 

 

 

Published 

 
 
This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the 
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the 
details of the discussions that took place at an Examiners’ meeting before marking began, which would have 
considered the acceptability of alternative answers. 
 
Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for 
Teachers. 
 
Cambridge International will not enter into discussions about these mark schemes. 
 
Cambridge International is publishing the mark schemes for the October/November 2024 series for most 
Cambridge IGCSE, Cambridge International A and AS Level components, and some Cambridge O Level 
components. 

 
 

 



5090/22 Cambridge O Level – Mark Scheme 
PUBLISHED 

October/November 2024  

 

© Cambridge University Press & Assessment 2024 Page 2 of 10  
 

Generic Marking Principles 
 

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the 
specific content of the mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these 
marking principles. 
 

GENERIC MARKING PRINCIPLE 1: 
 
Marks must be awarded in line with: 
 

• the specific content of the mark scheme or the generic level descriptors for the question 

• the specific skills defined in the mark scheme or in the generic level descriptors for the question 

• the standard of response required by a candidate as exemplified by the standardisation scripts. 

GENERIC MARKING PRINCIPLE 2: 
 
Marks awarded are always whole marks (not half marks, or other fractions). 

GENERIC MARKING PRINCIPLE 3: 
 
Marks must be awarded positively: 
 

• marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond 
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate 

• marks are awarded when candidates clearly demonstrate what they know and can do 

• marks are not deducted for errors 

• marks are not deducted for omissions 

• answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the 
question as indicated by the mark scheme. The meaning, however, should be unambiguous. 

GENERIC MARKING PRINCIPLE 4: 
 
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level 
descriptors. 
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GENERIC MARKING PRINCIPLE 5: 
 
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may 
be limited according to the quality of the candidate responses seen). 

GENERIC MARKING PRINCIPLE 6: 
 
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or 
grade descriptors in mind. 

 
 
Science-Specific Marking Principles 
 

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be present, marks 
should not be awarded if the keywords are used incorrectly.  

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for 
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored. 

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation from other 
syllabus terms with which they may be confused (e.g. ethane / ethene, glucagon / glycogen, refraction / reflection). 

4 The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically 
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included in the mark scheme 
where necessary and any exceptions to this general principle will be noted. 

5 ‘List rule’ guidance 
 

For questions that require n responses (e.g. State two reasons …): 
 

• The response should be read as continuous prose, even when numbered answer spaces are provided. 

• Any response marked ignore in the mark scheme should not count towards n. 

• Incorrect responses should not be awarded credit but will still count towards n. 

• Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be 
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this 
should be treated as a single incorrect response. 

• Non-contradictory responses after the first n responses may be ignored even if they include incorrect science. 
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6 Calculation specific guidance 
 

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show 
your working’.  

 
For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded 
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.  

 

For answers given in standard form (e.g. a  10n) in which the convention of restricting the value of the coefficient (a) to a value between 1 
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.  

 
Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded. 
Exceptions to this general principle will be noted in the mark scheme. 

7 Guidance for chemical equations 
 

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.  
 

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme. 

 
 
Mark schemes will use these abbreviations: 
 
; separates marking points 
/ alternatives 
() contents of brackets are not required but should be implied 
R reject 
A accept (for answers correctly cued by the question, or guidance for examiners) 
Ig ignore (for incorrect but irrelevant responses) 
AW alternative wording (where responses vary more than usual) 
AVP alternative valid point (where a greater than usual variety of responses is expected) 
ORA or reverse argument 
underline actual word underlined must be used by candidate 
+ statements on both sides of the + are needed for that mark  
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Question Answer Marks Guidance 

1 (A) fish ; 
(B) birds ; 
(C) reptiles ; 
(D) mammals ; 
(E) amphibians ; 

5  

    

Question Answer Marks Guidance 

2(a)(i) (F) protein coat ;  1  

2(a)(ii) genetic material / DNA / RNA ; 1  

2(b) any two from: 
 
skin  /  epidermis ;  
hairs +in nose / nostrils ; 
mucus ;  
stomach acid ; 

2  

2(c)(i) carbon, hydrogen, oxygen, nitrogen, sulfur ;;  2 all four correct = 2 marks , three correct = 1 mark  

2(c)(ii) any five from: 
 
1 pathogen + has antigens ; 
2 specific ; 
3 shape / structure + complementary / fits AW ; 
4 antibody + binds to antigen ; / antibody-antigen complex; 
5 (direct) destruction AW + pathogen / virus / bacteria ;  
6 (antibody) marks AW e.g. pointing 

out / clumping / immobilise + pathogens / virus / bacteria ; 
7 destruction / engulfed by phagocytes / macrophage; 

5 
 

A MP2 and MP3 in connection to antigen or antibody 
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Question Answer Marks Guidance 

2(d)(i) fewer antibodies ; 
across placenta ; 

2  

2(d)(ii) breast feeding / vaccinate child ; 1  

    

Question Answer Marks Guidance 

3(a) plasma ; 
insulin ; 
endocrine ; 
pancreas ; 
glycogen ; 

5  

3(b)(i) red (blood cell) / erythrocyte ;  1  

3(b)(ii) any five from: 
 
1 reduced surface area ;  
2 less able to fit through capillaries ; 
3 clotting ; 
4 less oxygen absorbed / carried / supplied ; 
5 (by) haemoglobin ;  
6 less aerobic respiration ; 
7 less energy ; 

5  
 
 
 
 

    

Question Answer Marks Guidance 

4(a)(i) P – R – Q ;  1  

4(a)(ii) ciliary muscles ; 
(ciliary muscles) relax ; 
suspensory ligaments ; 
(suspensory ligaments) tighten / under tension / taut ;  

4  
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Question Answer Marks Guidance 

4(b)(i) pupil ; 
iris ; 

2  

4(b)(ii) pupil drawn smaller diameter ; 1  

4(b)(iii) reflex ; 1  

4(b)(iv) any two from: 
 
protect ; 
rapidly ; 
retina / rod cells / cone cells / light receptors + from too much 
light / high light intensity / bright light ;  

2  
 

    

Question Answer Marks Guidance 

5(a) produced as rapidly as it is removed ;  
does not run out ; 

2  

5(b)(i) description 
1 idea of overall decrease in size of quotas ; 
 
2 comparative data quote ; 
 
explanations  
3 overfishing / too many fish caught ;  
 
4 quota set too high / quota not sustainable ;  
 
5 set lower next year + to compensate AW ; 
 
6 fish caught before they can breed AW ; 
 
7 increase in natural 

predators / disease / competition / decrease in prey ; 

4  
 
 
 
 
max three marks for explanations 

 



5090/22 Cambridge O Level – Mark Scheme 
PUBLISHED 

October/November 2024  

 

© Cambridge University Press & Assessment 2024 Page 8 of 10  
 

Question Answer Marks Guidance 

5(b)(ii) 1.education ; 
explanation ; 
 
2.closed seasons ; 
explanation ; 
 
3.protected areas ; 
explanation ; 
 
4.controlled net types / mesh size ; 
explanation ; 
 
5.monitoring / enforcement ; 
explanation ; 

4 one mark for named method and one mark for matched 
explanation to a max of four marks for two named methods, 
each with a matched explanation 
 
 

5(c) (in either experiment 1 or experiment 2 ...) 
bile + emulsification / increase surface area ; 
 
(in experiment 1 ...) 
pH remains at 8.0 ; 
no digestion / breakdown + of lipids / fats / oils ; 
 
(in experiment 2 ...) 
bile provides optimum pH (for lipase) ; 
lipase + digest / breakdown + lipids / fats / oils ; 
(into) fatty acids + glycerol ;  
 
pH lowers / below 8.0 ; 
 
caused by fatty acids ; 

5  
A description of emulsification 
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Question Answer Marks Guidance 

6(a)(i) 1.23 / 1.225  106 ;;; 3 response on answer line takes precedence 
 
1 225 000 / 1.225 million = 2 marks 
 
If incorrect answer given then either:  

4900 OR  250 seen = 1 mark  

6(a)(ii) any three from: 
 
select for increased milk production ; 
cross / reproduce ; 
selection + of offspring with increased milk production ; 
then repetition + many / several generations / years AW ; 

3  

6(b)(i) (select) gene / DNA for production of vitamins ;  
cut out gene / DNA ; 
insert gene / DNA + plasmid ;  
plasmid + as vector / to introduce gene to the crop ; 

4  

6(b)(ii) any two from: 
 
decline in insect population / kills pollinators ; 
effect on ecosystem / disrupts food chains; 
possible transfer of gene to other populations ; 
unknown long-term effects ;  

2  
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Question Answer Marks Guidance 

7(a) any four from:  
 
both  
movement of + molecules / ions / particles; 
 
diffusion  
kinetic energy ; 
high to low concentration / down concentration gradient ; 
 
active transport 
low to high concentration / against concentration gradient ; 
energy required + respiration ; 

4  

7(b) any four from:  
 
transpiration  
loss of water + vapour ; 
from leaves ; 
 
translocation  
movement of sucrose + amino acids ; 
in phloem ; 
from source + to sink ; 

4  

7(c) any four from:  
 
both 
plant growth (response) ; 
towards / away (from stimulus) ; 
 
phototropism  
light ; 
 
gravitropism  
gravity ; 

4  

 


