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16.	 Which term describes very early-stage embryonic stem cells in a mouse?

A.	 Totipotent

B.	 Pluripotent

C.	 Multipotent

D.	 Unipotent

17.	 The graph below shows an action potential.
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Where on the graph do the sodium channels open?

A.	 At 1

B.	 Between 1 and 2

C.	 At 2

D.	 Between 2 and 3
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18. What effect does cocaine have on neural signalling?

A. Blocks the reuptake of neurotransmitters in the synapse

B. Opens channels for positively charged ions to initiate an action potential

C. Acts as a non-competitive inhibitor of the sodium–potassium pump

D. Triggers an increase in saltatory conduction in the nodes of Ranvier

19. The micrograph shows onion (Allium cepa) root tip cells dividing by mitosis.

Z

In which phase is cell Z?

A. Interphase

B. Prophase

C. Metaphase

D. Anaphase
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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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15.	 What is the role of clathrin molecules in the formation of vesicles?

A.	 Facilitate transport of sodium and potassium ions

B.	 Bind together to help the membrane become indented

C.	 Adhere to the phospholipid bilayer to increase fluidity

D.	 Create a concentration gradient for uptake of substances into vesicles

16.	 What results from an unspecialized cell experiencing gradients of signalling chemicals?

A.	 Cell differentiation

B.	 Meiosis

C.	 Saltatory conduction

D.	 DNA replication

17.	 What is the action of neonicotinoids on the synapse of an insect?

A.	 They prevent the release of acetylcholine from the presynaptic membrane.

B.	 They increase the permeability of the presynaptic neuron to sodium ions.

C.	 They bind to the acetylcholine receptor on the postsynaptic neuron.

D.	 They block the uptake of acetylcholine in vesicles in the presynaptic neuron.



Biology HL | Paper 1A | May 2025 TZ3 | Q17 | 1 marks

Apollo | Original source crop | 6

– 9 – 2225 – 6019

Turn over

15.	 Which features are found in both cardiac and striated muscle?

A.	 Nuclei and branched myofibrils

B.	 Sarcomeres and unbranched myofibrils

C.	 Mitochondria and branched myofibrils

D.	 Sarcomeres and mitochondria

16.	 Which is a description of stem cells?

A.	 Hair follicle stem cells are pluripotent.

B.	 Stem cells in bone marrow are multipotent.

C.	 Very early embryo stem cells are pluripotent.

D.	 Late embryo stem cells are totipotent.

17.	 The diagrams represent sections through different axons. Which axon has the slowest speed 
of impulse?

A.

C. D.

B.
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18.	 Diagrams X and Y show the possible action on synaptic transmission of two exogenous chemicals.

Presynaptic
terminal

Postsynaptic
terminal

Presynaptic
terminal

Postsynaptic
terminal

X Y

Key:

neonicotinoid or cocaineneurotransmitter

Cocaine and neonicotinoids have different modes of action. Which statement identifies the 
correct mode of action of one of these chemicals?

A.	 Y shows cocaine because it prevents binding of the neurotransmitter to the 
postsynaptic membrane.

B.	 X shows neonicotinoid because it is taken up by the presynaptic terminal.

C.	 Y shows neonicotinoid because it binds to the neurotransmitter.

D.	 X shows cocaine because the neurotransmitter cannot be taken up by the 
presynaptic terminal.

19.	 Which characteristic is shared by all tumours?

A.	 Cells metastasize from the primary tumour

B.	 They result from mutations

C.	 Spherical in shape

D.	 Malignancy
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Section A

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

1.	 Bumblebees (Bombus terrestris) are insects that have both individual and social learning capacities. 
Scientists trained individual bumblebees to push either a blue tab or a red tab on a puzzle box to 
rotate the lid, exposing a reward consisting of a sucrose solution.

Red tab Blue tab

Sucrose hidden

Red tab

Blue tab
Sucrose exposed

Individual trained bumblebees were then mixed with untrained bumblebees to determine 
if the trained ones could teach the untrained ones how to expose the sucrose solution. 
All groups had the same number of bumblebees.

Experimental groups:
•	 B: 1 bumblebee trained to open the blue tab plus untrained bumblebees
•	 R: 1 bumblebee trained to open the red tab plus untrained bumblebees
•	 C (control): no trained bumblebees, only untrained bumblebees

The bumblebees in each group were allowed to try and open the puzzle box.
Untrained bumblebees were considered to have become “learners” when they opened 
the puzzle box twice. 

(This question continues on the following page)
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3.	 Voltage-gated ion channels are proteins that are embedded in the phospholipid bilayer of 
plasma membranes. They conduct ions at high rates, regulated by the voltage across the 
membrane. The diagram shows a typical voltage-gated potassium (K+ ) channel when it is 
closed and when it is open.

OUTSIDE

INSIDE

INSIDE

OUTSIDE

Cholesterol

Phospholipid bilayer

Closed:

Open:

(a)	 Explain the action of the voltage-gated potassium channel during a nerve impulse.� [3]
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(Question 3 continued)

(b)	 State another type of gated ion channel.� [1]
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(c)	 Outline the amphipathic characteristic of phospholipid bilayers.� [1]
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(d)	 Outline the effect of cholesterol on the fluidity of membranes.� [1]
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(e)	 Outline the effect of fatty acids on the fluidity of membranes.� [1]
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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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18.	 The image shows a neuron. Which letter shows a dendrite?

A.

B.

C.

D.

19.	 The micrograph shows cells in an onion root (Allium cepa) undergoing mitosis.

X

What is happening at X?

A.	 Unequal cytokinesis by budding

B.	 Assembly of cell membrane and cell wall by vesicles

C.	 Contraction of a ring of actin and myosin proteins

D.	 Movement of chromosomes by microtubules
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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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18.	 The conduction velocity of electrical impulses was measured in different myelinated nerve fibres.

Type of nerve fibre Conduction velocity / m s-1

P 3–10

Q 30–70

R 80–110

Which hypothesis would explain the higher conduction velocity of nerve fibre R, compared to nerve 
fibres P and Q?

A.	 It is the longest.

B.	 It has the thinnest myelin sheath.

C.	 It has the largest diameter.

D.	 It has the greatest number of mitochondria.

19.	 In which order do the following steps occur in a cell that divides by meiosis?

1 Separation of homologous chromosomes

2 DNA replication

3 Crossing over

4 Pairing of homologous chromosomes

A.	 2 → 4 → 3 → 1

B.	 2 → 3 → 4 → 1

C.	 4 → 3 → 2 → 1

D.	 4 → 2 → 3 → 1

20.	 What is a consequence of nucleases binding to mRNA?

A.	 Transcription stops.

B.	 mRNA binds to ribosomes.

C.	 More mRNA is synthesized.

D.	 mRNA cannot be translated again.
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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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3.	 Earthworms (Lumbricus terrestris) have a nerve cord on the ventral (underside) side of their 
body. It contains three nerve fibres (axons), each with a very large diameter, which extend 
along the whole length of the nerve cord. There is one medial giant fibre (MGF) and two 
lateral giant fibres (LGFs). The diameter of the MGF is 1.4 times larger than the LGF.

Scientists developed a non-invasive method to record giant nerve fibre activity. The response 
from the MGF was measured by the electrical activity produced when touching the front 
segments of the earthworm while the LGF was measured when touching the back segments.

Muscle

Intestine
Nerve cord

Cross section

Medial giant fibre 
(MGF)

Lateral giant fibres 
(LGF)

(This question continues on the following page)
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(Question 3 continued)

The table shows the mean conduction rates, standard deviation (SD) and number of 
individual measurements of MGF and LGF action potentials in each earthworm. At the end of 
the table, the mean and standard error (SE) for 9 of the earthworms are shown.

MGF LGF

Earthworm 
Mean 

conduction 
rate / m s--1

SD / 
m s--1

Number of 
measurements

Mean 
conduction 
rate / m s--1

SD / 
m s--1

Number of 
measurements

1 38.1 5.1 24 13.7 2.0 21

2 31.4 6.8 17 13.4 1.8 13

3 29.2 4.7 13 11.4 2.2 19

4 29.7 7.5 17 11.7 2.8 12

5 29.7 4.1 6 11.4 1.6 16

6 36.1 5.8 23 13.6 2.1 16

7 30.1 4.9 17 12.8 2.7 19

8 33.5 4.4 16 11.9 1.5 18

9 32.2 5.3 23 13.7 2.1 21

10 33.3 – 1 15.5 2.0 3

Mean / m s--1 32.2 12.6

SE / m s--1 1.0 0.3

(This question continues on the following page)

12EP07



Biology HL | Paper 1B | Nov 2025 TZ1 | Q3 | 9 marks

Apollo | Original source crop | 17

– 8 – 8825 – 6008

(Question 3 continued)

(a)	 State the apparatus used to show the resting and action potentials.� [1]
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(b)	 (i)	 Distinguish between SD and SE.� [2]
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(ii)	 Suggest one reason for not calculating the SD for earthworm 10.� [1]

���������������������������������������������������������������������������������������������������������������������������������������������������

���������������������������������������������������������������������������������������������������������������������������������������������������

(c)	 (i)	� Calculate how many times faster the mean MGF is compared to the mean LGF.� [1]

������������������������������������

(ii)	 Suggest one possible reason that the conduction rate in the MGF is much faster 
than in the LGF.� [1]
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(Question 3 continued)

(d)	 Explain saltatory conduction.� [3]
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

7.	 At all levels of biological organization there is diversity.

(a)	 Explain the diversity of possible base sequences in nucleic acids.� [4]

(b)	 Describe, with examples, the diversity of structure in viruses.� [7]

(c)	 Suggest how the diversity of chromosome number in animals and plants has evolved.� [4]

8.	 Interactions in biological systems may have harmful or beneficial effects.

(a)	 Explain, using an example, how competitive inhibitors interfere with enzyme activity.� [4]

(b)	 Describe the role of neurotransmitters in synaptic transmission and how transmission 
can be disrupted by exogenous chemicals.� [7]

(c)	 Discuss the consequences of infection with HIV.� [4]

9.	 Living organisms have mechanisms for preventing or reducing change.

(a)	 Explain how mutation is avoided during DNA replication.� [4]

(b)	 Describe the mechanisms used to keep blood glucose levels within narrow limits 
in humans.� [7]

(c)	 Explain the need for isotonic conditions in human blood plasma and tissue fluid.� [4]

24EP15

– 15 – 8825 – 6009

Turn over

Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

7.	 At all levels of biological organization there is diversity.

(a)	 Explain the diversity of possible base sequences in nucleic acids.� [4]

(b)	 Describe, with examples, the diversity of structure in viruses.� [7]

(c)	 Suggest how the diversity of chromosome number in animals and plants has evolved.� [4]

8.	 Interactions in biological systems may have harmful or beneficial effects.

(a)	 Explain, using an example, how competitive inhibitors interfere with enzyme activity.� [4]

(b)	 Describe the role of neurotransmitters in synaptic transmission and how transmission 
can be disrupted by exogenous chemicals.� [7]

(c)	 Discuss the consequences of infection with HIV.� [4]

9.	 Living organisms have mechanisms for preventing or reducing change.

(a)	 Explain how mutation is avoided during DNA replication.� [4]

(b)	 Describe the mechanisms used to keep blood glucose levels within narrow limits 
in humans.� [7]

(c)	 Explain the need for isotonic conditions in human blood plasma and tissue fluid.� [4]
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Section A

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

1.	 To estimate the size of the turtle population, the Fish and Wildlife Research Institute (FWRI) 
conducted an annual survey along the coast of Florida from 1989 to 2021. They counted the 
number of turtle nests on selected beaches where turtles lay their eggs. The graphs show the 
results for the loggerhead turtle (Caretta caretta) and the green turtle (Chelonia mydas).
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3.	 The diagram shows a cell from the nervous system.

myelin sheath

node of Ranvier

(a)	 Outline how the myelin sheath and nodes of Ranvier increase the speed of an action 
potential along a neuron.� [2]
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(b)	 Compare and contrast the movement of particles across plasma membranes by simple 
diffusion and facilitated diffusion.� [2]
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(c)	 Describe the effect of neonicotinoid pesticides on synaptic transmission in insects.� [3]
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26.	 What is always a consequence of the evaporation of water from mesophyll cells in leaves of a 
healthy plant?

A.	 Plasmolysis occurs in mesophyll cells.

B.	 Photosynthesis stops.

C.	 Stomata close to reduce transpiration.

D.	 Water moves up the stem in the xylem.

27.	 The diagram shows where the exchange of substances between blood and tissue fluid occurs in a 
capillary bed.

Direction of blood flow

Region X

Capillaries

Cells

Tissue fluid

What explains the movement of solutes between blood and tissue fluid at region X?

A.	 Blood plasma has a higher concentration of solutes than tissue fluid.

B.	 Tissue fluid has a more negative water potential than blood plasma.

C.	 Hydrostatic pressure is higher in blood than in tissue fluid.

D.	 The permeability of capillary walls is highest at region X.

28.	 How is involuntary peristalsis in the intestine directly controlled in humans?

A.	 By the endocrine system

B.	 By the central nervous system (CNS)

C.	 By the sympathetic nervous system

D.	 By the enteric nervous system (ENS)


