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26.	 Which of these structures is most likely to be the effector in a pain reflex arc?

A.	 Grey matter

B.	 Skeletal muscle

C.	 Motor neuron

D.	 Pineal gland

27.	 Which cell type is part of the innate immune system?

A.	 Phagocytes

B.	 B-lymphocytes

C.	 T-lymphocytes

D.	 Helper T-cells

28.	 Which chemical causes positive feedback to ensure rapid ripening of fruit?

A.	 Auxin

B.	 Cytokinin

C.	 Epinephrine

D.	 Ethylene
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31.	 A Mirabilis jalapa plant with red flowers was crossed with one with white flowers. All plants in the 
F1 generation had pink flowers. What phenotype ratio would be expected in the F2 generation?

A.	 100 % pink

B.	 50 % red and 50 % white

C.	 25 % white, 50 % pink and 25 % red

D.	 75 % red and 25 % white

32.	 What controls the developmental changes during puberty?

I.	 Increased release of gonadotropin-releasing hormone (GnRH) by the hypothalamus

II.	 Luteinizing hormone (LH) leading to increased sex hormone production

III.	 Gonadotropin-releasing hormone (GnRH) triggering the onset of increased 
luteinizing hormone (LH) 

A.	 I and II only 

B.	 I and III only 

C.	 II and III only 

D.	 I, II and III 

33.	 The images show an ichthyosaurus and a dolphin. Ichthyosaurus is an extinct aquatic reptile, 
known only from fossil remains. Dolphins are mammals.

How have these species evolved?

A.	 Their streamlined bodies show divergent evolution.

B.	 Their streamlined bodies are analogous structures.

C.	 Their pentadactyl limbs are an example of convergent evolution.

D.	 Their pentadactyl limbs are analogous structures.
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18.	 The graph shows changes in blood plasma glucose concentration before exercise, during exercise 
and during recovery with and without epinephrine (adrenaline) infusion. Epinephrine infusion was 
started 30 minutes into the exercise routine.
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[Source: Kreisman, S.H., Ah Mew, N., Arsenault, M., Marliss, E.B., et al., 2000. AJP Endocrinology and Metabolism 278(5): 
E949–57. https://doi.org/10.1152/ajpendo.2000.278.5.E949. Reference redacted. Source adapted.]

Which action of epinephrine would result in the observed changes to plasma glucose concentration?

A.	 Second messenger is deactivated.

B.	 A G protein is activated, and cyclic AMP (cAMP) is produced.

C.	 Second messenger stimulates the production of ATP.

D.	 Cyclic AMP (cAMP) deactivates the G protein.

19.	 What occurs in cell division during both mitosis and meiosis?

A.	 Condensation of DNA by supercoiling in telophase

B.	 Movement of microtubules to move chromatids in anaphase

C.	 Pairing of homologous chromosomes in prophase

D.	 Crossing over between chromosomes in metaphase
 



Biology HL | Paper 1A | May 2025 TZ2 | Q26 | 1 marks

Apollo | Original source crop | 5

– 11 – 2225 – 6013

Turn over

25.	 The diagram shows a contracted sarcomere. Which part will vary in length in response to 
relaxation of a muscle?

A.

B.

C.

D.

26.	 What plays a direct role in promoting the ripening of fruit?

A.	 Oestradiol

B.	 Auxin

C.	 Cytokines

D.	 Ethylene

27.	 Azithromycin is an antibiotic commonly used to treat pneumonia, an infection of the lungs caused 
by Streptococcus pneumoniae. A patient was diagnosed for the second time with pneumonia, but 
the same antibiotic was ineffective this time. What biological explanation might there be for this?

A.	 S. pneumoniae had mutated.

B.	 S. pneumoniae had developed antibodies for the antibiotic.

C.	 The patient was immune to the antibiotic.

D.	 The patient had antibiotic remaining from the first treatment.
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28.	 Jetlag occurs when the circadian rhythm of a person changing time zones is disrupted.  
For what reason might they have difficulty sleeping after sunset?

A.	 The hypothalamus is secreting too much melanin.

B.	 The pineal gland is not secreting sufficient melatonin.

C.	 The lack of sunlight inhibits the production of vitamin D.

D.	 The pituitary gland is secreting too much oxytocin.

29.	 Cherry trees (Prunus avium) have two self-incompatibility alleles. What benefit do self-incompatibility 
alleles have?

A.	 They decrease genetic variation.

B.	 They prevent inbreeding.

C.	 They decrease the chances of mutations taking place within the gametes.

D.	 They prevent the plant from releasing pollen at certain times of the year.

30.	 A cell with 46 chromosomes goes through the process of spermatogenesis. What is the outcome of 
this process?

A.	 One cell with 46 chromosomes and 3 polar bodies

B.	 Four cells with 46 chromosomes each

C.	 One cell with 23 chromosomes and 3 polar bodies

D.	 Four cells with 23 chromosomes each
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27.	 The diagram shows stages in an immune response.

X

Y

Z

What is represented by labels X, Y and Z?

X Y Z

A. helper T-cell antibody plasma cell

B. B-cell antigen memory B-cell

C. helper T-cell antigen plasma cell

D. B-cell antibody memory B-cell

28.	 What is a reason for the ineffectiveness of antibiotics against viruses?

A.	 Viruses have genes for antibiotic resistance.

B.	 Viruses do not have cell membranes.

C.	 Antibiotics are only effective against archaea.

D.	 Antibiotics target metabolic processes.

29.	 What correctly describes the action of auxin in phototropism?

A.	 Auxin efflux carriers actively transport auxin in and out of cells.

B.	 Auxin promotes hydrogen ion secretion into the cytoplasm.

C.	 Auxin efflux carriers are positioned in the plasma membrane on one side of the cell.

D.	 Auxin breaks beta-glucose links in the cell wall.
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15.	 The table shows two types of gated ion channels in neurons. How are they gated?

Nicotinic acetylcholine 
receptors Potassium channels

A. voltage neurotransmitter

B. neurotransmitter voltage

C. voltage voltage

D. neurotransmitter neurotransmitter

16.	 Eukaryotic cells have membrane-bound organelles. What is a property of one of these organelles?

A.	 The rough endoplasmic reticulum synthesises lipids for use outside the cell.

B.	 The nucleus has a double membrane to allow vesicle formation for intracellular transport.

C.	 The mitochondrion has enzymes and substrates of the Krebs cycle compartmentalized in 
the matrix.

D.	 The Golgi apparatus uses ribosomes to synthesise proteins for export from the cell.

17.	 What is an example of quorum sensing?

A.	 Expression of incomplete dominance by Mirabilis jalapa flowers

B.	 Spring growth of the Arctic mouse-ear chickweed Cerastium arcticum

C.	 Bioluminescence in the marine bacterium Vibrio fischeri

D.	 Biochemical control of lactase synthesis in Escherichia coli bacteria
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26.	 Which is the effector in a pain reflex arc?

A.	 Skeletal muscle

B.	 Sensory nerve ending

C.	 Pituitary gland

D.	 Grey matter of spinal cord

27.	 The image shows the response of a plant shoot to light exposure.

shoot

Before After  

[Source: Kutschera, Ulrich & Niklas, Karl. (2009). Evolutionary plant physiology: Charles Darwin’s forgotten synthesis. 
Naturwissenschaften. 96. 1339–1354, Springer Nature. Available at https://link.springer.com/article/10.1007/s00114-009-0604-z.]

What facilitates this response?

I.	 Auxin efflux carriers are located on one side of the cell.

II.	 Auxin promotes hydrogen ion secretion.

III.	 Cell walls become acidified and cellulose cross links are loosened.

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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15.	 Which changes would take place in the plasma membrane composition to maintain fluidity at very 
low temperatures?

Unsaturated fatty acids Saturated fatty acids Proteins

A. increase increase decrease

B. no change increase decrease

C. increase decrease no change

D. decrease no change increase

16.	 What is a benefit of double membranes surrounding the nuclei of eukaryotic cells?

A.	 They reduce the surface area of the nucleus.

B.	 They can easily break down into vesicles during mitosis.

C.	 Hydrophilic phospholipid tails can be kept away from the cytoplasm.

D.	 Pores are formed to allow movement of DNA from the nucleus to the cytoplasm.

17.	 Mutualistic bacterium Vibrio fischeri lives in the light organ of some squid species. As a result of 
quorum sensing, bioluminescence is produced, which camouflages squid from predators.

How does quorum sensing trigger bioluminescence?

A.	 At high population density, bacteria secrete ligands that bind to receptors in the squid’s 
light organ.

B.	 Above a critical V. fischeri density, signalling molecules activate bacterial genes involved 
in bioluminescence.

C.	 A high concentration of bacterial signalling molecules causes the expression of 
bioluminescence genes in the squid DNA.

D.	 When at risk, the squid’s light organ sends signals to stimulate production of 
bioluminescence in bacteria.
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27.	 What can cause hormone secretion from the pineal gland?

A.	 The intake of glucose

B.	 The sound of classical music

C.	 The onset of darkness

D.	 A decrease in body temperature

28.	 The spinal cord is involved in the coordination of involuntary actions such as the pain reflex.

Where are synapses between sensory neurons and interneurons found?

A.

C.

B. D.

29.	 Flowering plants can use either self-pollination or cross-pollination when they carry out sexual 
reproduction. Which plants are most likely to cross-pollinate?

A.	 Plants that are hermaphrodites

B.	 Plants whose anthers and stigmas mature at the same time

C.	 Plants with flowers that have much longer stamens than stigmas

D.	 Plants that are either male or female

30.	 Gametogenesis produces sex cells for sexual reproduction. What distinguishes oogenesis from 
spermatogenesis in humans?

A.	 The first meiotic division starts at puberty.

B.	 Mitosis produces many cells for gametogenesis.

C.	 Unequal division of cytoplasm occurs at cytokinesis.

D.	 Haploid gametes are produced at the end of meiosis II.
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17.	 The image shows a glycoprotein embedded in the phospholipid bilayer of a cell membrane. 

Which feature of this glycoprotein can be deduced from the image?

A.	 It is a peripheral protein that allows attachment to neighbouring cells.

B.	 It is a channel protein that provides hydrophilic channels for carbohydrate transport.

C.	 It is an integral protein that may be involved in cell recognition.

D.	 It is a transport protein that increases the permeability of the membrane to glucose.

18.	 What activates a tyrosine kinase pathway in a cell following binding to a receptor?

A.	 Odorant molecules

B.	 Epinephrine

C.	 Taste molecules

D.	 Insulin
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19.	 The graph shows the effect of methylation on the expression of MT1E, a gene involved in the 
control of prostate cancer development. Patients with a reduced expression of this gene are more 
likely to develop prostate cancer.
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What are effects of MT1E methylation?

A.	 It reduces transcription of MT1E, increasing the risk of prostate cancer.

B.	 It increases translation of MT1E, reducing the risk of prostate cancer.

C.	 It reduces replication of MT1E, reducing the risk of prostate cancer.

D.	 It increases the chances of mutation in proto-oncogenes, increasing the risk of  
prostate cancer.

20.	 What is a function of histones?

A.	 Supercoiling of DNA during binary fission in prokaryotes

B.	 Synthesis of proteins

C.	 Formation of microtubules during mitosis

D.	 Condensation of DNA

21.	 What is the cause of positive phototropism?

A.	 Increased concentration of auxin on the side of the stem closest to the light

B.	 Degradation of auxin on the side of the stem closest to the light

C.	 Increased concentration of auxin on the side of the stem furthest from the light

D.	 Degradation of auxin on the side of the stem furthest from the light
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22.	 Which role does positive feedback play in fruit ripening?

A.	 The production of ethylene leads to fruit ripening, which stops the production of ethylene.

B.	 The production of ethylene leads to fruit ripening, which causes more ethylene production.

C.	 The production of RuBP leads to fruit ripening, which stops the production of RuBP. 

D.	 The production of RuBP leads to fruit ripening, which causes more RuBP production.

23.	 The karyogram shows a chromosome abnormality in a human female.

1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 17 1816

23

19 20 21 22

What could cause the abnormality to arise?

A.	 Failure of homologous chromosomes to separate during gamete formation

B.	 Chromosome 21 replicating after fertilization

C.	 A gene mutation of the mother’s chromosomes during cell division

D.	 Polyploidy occurring during anaphase I of meiosis in both parents
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Squirrels (small mammals) have evolved several defences against predators. One method 
adopted by California ground squirrels (Otospermophilus beecheyi) against rattlesnakes 
(Crotalus oreganus) is to chew moulted rattlesnake skins, then lick their own fur so they take 
on the scent of a rattlesnake.

An experiment tested the amount of time rattlesnakes spent studying and flicking their tongue 
at filter papers soaked in different liquids. The snakes were released from chamber C into 
foraging area F and observed for 30 minutes. There were two filter papers in area F. One 
was a control paper soaked in distilled water. The other was soaked in one of three types of scent:

•	 squirrel scent 
•	 a mixture of squirrel and rattlesnake scent 
•	 rattlesnake scent.

C

F

(Position changed 
at each trial)

Filter paper

(This question continues on the following page)
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3.	 The diagram shows the movement of auxin across the plasma membrane of a plant cell as 
well as the position of auxin efflux carriers.

plasma membrane

auxin efflux carriers

auxin diffusion

(a)	 (i)	 Annotate the diagram, using an arrow, to show the direction of the net flow of 
	 auxin through the cell.� [1]

(ii)	 Identify an environmental factor that causes auxin efflux carriers to be 
concentrated on one side of a cell.� [1]
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(b)	 (i)	 Predict the difference that could be seen using a microscope between plant 
	 meristematic cells grown in media with and without auxin.� [1]
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(ii)	 State the hormone that interacts with auxin to integrate shoot growth.� [1]
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