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Mark-scheme answers

Apollo | Original source crops | 2

Biology HL | Paper 1A | May 2025 TZ2 | Q13 | 1 marks

– 3 – 2225 – 6013M 

1. D 16. A 31. B 46. –

2. A 17. C 32. D 47. –

3. A 18. B 33. C 48. –

4. B 19. B 34. A 49. –

5. C 20. A 35. D 50. –

6. C 21. A 36. A 51. –

7. D 22. B 37. D 52. –

8. B 23. A 38. A 53. –

9. B 24. C 39. 54. –

10. C 25. C 40. D 55. –

11. B 26. D 41. – 56. –

12. C 27. A 42. – 57. –

13. D 28. B 43. – 58. –

14. A 29. B 44. – 59. –

15. B 30. D 45. – 60. –

Biology HL | Paper 1A | May 2025 TZ3 | Q13 | 1 marks

– 3 – 2225 – 6019M 

1. C 16. B 31. C

2. B 17. D 32. C

3. A 18. D 33. A

4. B 19. B 34. A

5. D 20. B 35. B

6. B 21. C 36. D

7. B 22. C 37. C

8. D 23. B 38. C

9. A 24. A 39. B

10. A 25. D 40. C

11. A 26. B

12. C 27. C

13. D 28. D

14. A 29. C

15. D 30. A

Biology HL | Paper 1A | May 2025 TZ3 | Q28 | 1 marks

– 3 – 2225 – 6019M 

1. C 16. B 31. C

2. B 17. D 32. C

3. A 18. D 33. A

4. B 19. B 34. A

5. D 20. B 35. B

6. B 21. C 36. D

7. B 22. C 37. C

8. D 23. B 38. C

9. A 24. A 39. B

10. A 25. D 40. C

11. A 26. B

12. C 27. C

13. D 28. D

14. A 29. C

15. D 30. A



Biology HL | Paper 2 | May 2025 TZ1 | Q4 | 5 marks

Apollo | Original source crop | 3

– 10 – 2225 – 6009M 

Question Answers Notes Total 

4. a capsid labelled; 

1 

4. b a. (viruses) do not have a metabolism of their own (rely on a host cell for
chemical processes) / cannot carry out transcription/protein synthesis / cannot
perform ATP synthesis;

b. they are not made of cells (but consist only of a nucleic acid core and protein
coat/capsid);

c. they do not carry out all reproduction but only multiply inside other living cells;

1 
max 

4. c a. the virus attaches to maltoporin/protein in the host/bacterium membrane;
b. the viral DNA/genome is integrated into a host/bacterium;
c. when the host DNA replicates/does mitosis, viral DNA is also replicated;
d. all daughter cells contain viral DNA/genetic material;
e. the inserted DNA is known as a prophage;
f. bacteriophage/prophage remains in dormant state in host/bacterium

OR
later prophage may exit to initiate lytic cycle;

3 
max 

[Source: ALI DAMOUH/SCIENCE PHOTO LIBRARY, 2024. 
Bacteriophage, illustration. [image online] Available at: 

https://www.gettyimages.co.uk/detail/illustration/bacteriophage-
illustration-royalty-free-illustration/2080360644?ad ppopup=true 

[Accessed 29 July 2024]. Source adapted.]

– 11 – 2225 – 6009M 

Question Answers Notes Total 

5. a epinephrine /adrenaline; 1 

5. b a. epinephrine is a ligand / binds to (GPCR) receptors in cell membrane;
b. triggers G-protein activation / triggers G protein phosphorylation;
c. initiates a cascade of events producing cAMP / adenylyl cyclase enzymes

stimulates cAMP synthesis; 
d. (cAMP) acts as a second messenger;
e. signals/influences/mediates specific cellular responses;

Accept cyclic AMP for cAMP.
3 

max 

5. c a. the heart beats faster for more blood flow / blood pressure increases pushing
more blood to the muscles / vasodilation allows more blood to reach muscles;

b. breathing rate increases providing the muscles with more oxygen;
c. bronchi/bronchioles dilate to allow more air/oxygen into the lungs (for muscle

contraction);
d. triggers the release of blood sugar/glucose supplying energy/ATP/cellular

respiration (for contraction)
OR
triggers the conversion of glycogen to glucose in the liver for energy;

2 
max 



Mark-scheme answers

Apollo | Original source crops | 4

Biology HL | Paper 1A | Nov 2025 TZ1 | Q12 | 1 marks

– 3 – 8825 – 6007M 

1. A 16. C 31. D 46. –

2. A 17. C 32. C 47. –

3. B 18. A 33. A 48. –

4. C 19. B 34. D 49. –

5. A 20. D 35. D 50. –

6. B 21. C 36. A 51. –

7. C 22. D 37. B 52. –

8. D 23. D 38. C 53. –

9. A 24. A 39. D 54. –

10. D 25. B 40. A 55. –

11. A 26. A 41. – 56. –

12. A 27. D 42. – 57. –

13. B 28. B 43. – 58. –

14. B 29. C 44. – 59. –

15. B 30. C 45. – 60. –

Biology HL | Paper 1A | Nov 2025 TZ3 | Q13 | 1 marks

– 3 – 8825 – 6019M 

1. D 16. B 31. D

2. C 17. B 32. B

3. D 18. C 33. A

4. A 19. A 34. A

5. A 20. D 35. C

6. D 21. A 36. B

7. B 22. B 37. B

8. D 23. B 38. D

9. C 24. D 39. A

10. D 25. C 40. B

11. C 26. B

12. C 27. C

13. A 28. C

14. B 29. D

15. C 30. C



Biology HL | Paper 2 | Nov 2025 TZ1 | Q7 | 16 marks

Apollo | Original source crop | 5

 – 14 – 8825 – 6009M 
 
 

 

Section B 
 

 
 

Question Answers Notes Total 

7. a  a. four bases in DNA / bases in DNA are adenine cytosine guanine and thymine 

OR  

four bases in RNA / bases in RNA are adenine cytosine guanine and uracil; 

b. purines and pyrimidines 

OR 

uracil instead of thymine in RNA; 

c. bases/nucleotides can be arranged in any sequence; 

d. many/4n possible permutations/combinations/sequences (of the four bases) 

OR 

64 possible triplets of bases/codons; 

e. nucleic acids/RNA/DNA can have any number of nucleotides / unlimited in length; 

f. mutations can change base sequence/increase diversity; 

g. many different proteins/proteins so many sequences needed to code for them; 

h. three/triplet of bases needed to code for each amino acid 

OR  

degeneracy of genetic code/more than one codon per amino acid; 

Award mark point a and mark 

point b if the answer includes the 

four bases in both DNA and 

RNA. 

Do not accept letters instead of 

base names in mark point a. 

Mark points d and g are 

different: mark point d is for the 

idea that the four bases in any 

sequence gives many possible 

base sequences; mark point g is 

for the idea that the many 

different proteins necessitate 

many different base sequences 

in the genome. 

4 

max 

 
 
 

Clarity of communication: [1]  
  
The candidate’s answers are clear enough to be understood without re-reading. The candidate has answered the question 
succinctly with little or no repetition or irrelevant material.  
 

 – 15 – 8825 – 6009M 
 
 

 

 

Question Answers Notes Total 

7. b  a. variation in size/shape  

OR 

helical versus spherical / spikes versus no spikes / other contrasting shapes;  

b. head and tail in bacteriophage (lambda) and polyhedral/spherical in HIV/COVID-19;  

c. DNA or RNA as genetic material;  

d. retroviruses/HIV has reverse transcriptase (but other viruses do not); 

e. DNA in bacteriophage lambda and RNA in HIV/COVID-19; 

f. single-stranded or double stranded DNA/RNA/nucleic acid;  

g. bacteriophage lambda with double stranded and HIV/COVID-19 with single stranded; 

h. circular or linear DNA / linear DNA in bacteriophage lambda; 

i. variation in number of DNA/RNA/nucleic acid molecules  

OR 

HIV/other virus example with more than one molecule (of DNA/RNA); 

j. some viruses are enveloped (in plasma membrane from the host cell);  

k. bacteriophage lambda is a naked virus and HIV/COVID-19 is enveloped;  

l. rapid evolution due to short generation time/rapid mutation rate/no 

proofreading/intense natural selection; 

m. changes in influenza coat proteins/coronavirus spike proteins;  

Accept other verified and valid 

examples in marking points b, e, 

g, i, k and m. 

Accept coronavirus instead of 

COVID-19. 

Accept diagrams to show 

examples of structural 

differences for marking points   

b, e, g, i, k and m.  

Reject statements that some 

viruses have plasma 

membranes. 

7 

max 

 
  



Biology HL | Paper 2 | Nov 2025 TZ1 | Q7 | 16 marks

Apollo | Original source crop | 6

 – 16 – 8825 – 6009M 
 
 

 

 

Question Answers Notes Total 

7. c  a. fusion of chromosomes (decreases chromosome number); 

b. chromosomes 12 and 13 in chimpanzees equivalent to human chromosome 2 

      OR 

      fewer chromosomes in humans than chimpanzees / 46 in humans and 48 in chimpanzees;  

c. fission/breaks in/splitting of chromosomes increases chromosome number; 

d. doubling of chromosome number by polyploidy/in tetraploids; 

e. non-disjunction of all bivalents/chromosomes in meiosis  

OR 

DNA replication without cytokinesis; 

f. example of polyploidy in knotweeds/smartweeds/Persicaria/Allium/other verified example; 

g. changes in chromosome number/polyploidy can cause speciation 

      OR 

      chromosome number can change following speciation; 

 

 

 

 

 

d. do not allow types of polyploidy 

that result in infertility such as 

triploidy. 

e. Do not allow aneuploidy/trisomy. 

 

  

4 

max 

 
 
 
  

– 17 – 8825 – 6009M 

Question Answers Notes Total 

8. a a. binds to the active site / inhibitor is complementary to the active site;

b. prevent binding of substrate (so reducing enzyme activity/rate of reaction)

OR

fewer enzyme-substrate complexes form;

c. inhibitor chemically similar/similar in shape/similar in structure to substrate

d. statins are competitive inhibitors of HMG-CoA reductase/enzyme needed to

make cholesterol;

e. statins prevent conversion of HMG-CoA to mevalonate;

Accept other examples for mark point d and 

mark point e such as: 

Oxygen binds to rubisco (d.) and preventing 

production of glycerate 3-phosphate (e.) 

Malonate binds to succinic dehydrogenase 

(d.), preventing production of fumarate (e.). 

Allow penicillin as a competitive inhibitor of 

transpeptidase/for bacterial cell wall production 

for mark point d, but not mark point e. 

4 

max 



Mark-scheme answers

Apollo | Original source crops | 7

Biology HL | Paper 1A | Specimen 2025 | Q14 | 1 marks

 – 2 – SPEC/4/BIOLO/HPM/ENG/TZ0/XX/M 
 
 

 

 1.   B   16.   A   31.   D   46.   –   
 
 2.   C   17.   C   32.   C   47.   –   
 
 3.   A   18.   D   33.   D   48.   –   
 
 4.   B   19.   A   34.   B   49.   –   
 
 5.   B   20.   D   35.   C   50.   –   
 
 6.   A   21.   C   36.   C   51.   –   
 
 7.   D   22.   B   37.   A   52.   –   
 
 8.   A   23.   A   38.   C   53.   –   
 
 9.   B   24.   C   39.   A   54.   –   
 
 10.   B   25.   D   40.   C   55.   –   
 
 11.   D   26.   D   41.   –   56.   –   
 
 12.   B   27.   C   42.   –   57.   –   
 
 13.   B   28.   D   43.   –   58.   –   
 
 14.   A   29.   B   44.   –   59.   –   
  
  15.         A    30.     C     45.      –         60.        –   
 
 
 

 


