
© International Baccalaureate Organization 2024

All rights reserved. No part of this product may be reproduced in any form or by any 
electronic or mechanical means, including information storage and retrieval systems, 
without the prior written permission from the IB. Additionally, the license tied with this 
product prohibits use of any selected files or extracts from this product. Use by third 
parties, including but not limited to publishers, private teachers, tutoring or study services, 
preparatory schools, vendors operating curriculum mapping services or teacher resource 
digital platforms and app developers, whether fee-covered or not, is prohibited and is a 
criminal offense.

More information on how to request written permission in the form of a license can be 
obtained from https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-
license/.

© Organisation du Baccalauréat International 2024

Tous droits réservés. Aucune partie de ce produit ne peut être reproduite sous quelque 
forme ni par quelque moyen que ce soit, électronique ou mécanique, y compris des 
systèmes de stockage et de récupération d’informations, sans l’autorisation écrite 
préalable de l’IB. De plus, la licence associée à ce produit interdit toute utilisation de tout 
fichier ou extrait sélectionné dans ce produit. L’utilisation par des tiers, y compris, sans 
toutefois s’y limiter, des éditeurs, des professeurs particuliers, des services de tutorat ou 
d’aide aux études, des établissements de préparation à l’enseignement supérieur, des 
fournisseurs de services de planification des programmes d’études, des gestionnaires de 
plateformes pédagogiques en ligne, et des développeurs d’applications, moyennant 
paiement ou non, est interdite et constitue une infraction pénale.

Pour plus d’informations sur la procédure à suivre pour obtenir une autorisation écrite 
sous la forme d’une licence, rendez-vous à l’adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organización del Bachillerato Internacional, 2024

Todos los derechos reservados. No se podrá reproducir ninguna parte de este producto 
de ninguna forma ni por ningún medio electrónico o mecánico, incluidos los sistemas de 
almacenamiento y recuperación de información, sin la previa autorización por escrito del 
IB. Además, la licencia vinculada a este producto prohíbe el uso de todo archivo o 
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye, 
a título enunciativo, editoriales, profesores particulares, servicios de apoyo académico o 
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y 
entidades que presten servicios de planificación curricular u ofrezcan recursos para 
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, está prohibido 
y constituye un delito.

En este enlace encontrará más información sobre cómo solicitar una autorización por 
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.



8824 – 6004
© International Baccalaureate Organization 202421 pages

22 October 2024

Zone A afternoon Zone B afternoon Zone C afternoon

 45 minutes

Biology
Standard level
Paper 1

Instructions to candidates

 y Do not open this examination paper until instructed to do so.
 y Answer all the questions.
 y For each question, choose the answer you consider to be the best and indicate your choice on 

the answer sheet provided.
 y The maximum mark for this examination paper is [30 marks].
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1. Single-celled organisms of the genus Paramecium carry out all functions of life.

cilia

contractile vacuole

food vacuole

oral groove

cytoplasm

nucleus

Which functions of life are performed by the contractile vacuole?

A. Nutrition

B. Reproduction

C. Homeostasis

D. Metabolism
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2. The diagram summarizes the production and secretion of digestive enzymes in an exocrine gland 
cell of the pancreas.

nucleus

×5000

polypeptides
(not to scale)

vesicles containing 
digestive enzymes

amino acids
(not to scale)

Y

Which cell organelle is involved at Y?

A. Rough endoplasmic reticulum

B. Golgi apparatus

C. Lysosome

D. Ribosome

3. What is a piece of evidence that all living organisms share a common ancestor?

A. They manufacture the same proteins.

B. They obtain energy from glucose.

C. DNA triplets code for the same amino acids.

D. Cells can synthesise all the amino acids.
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4. The permeability of plasma membranes to carbon dioxide (CO2) was investigated in mammalian 
cells. Plasma membranes had different relative amounts of one component molecule.
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Which membrane component could this molecule be?

A. Cholesterol

B. Glycoproteins

C. Unsaturated fatty acids

D. Phospholipids
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5. The micrograph shows cells dividing by mitosis in the root tip of an onion (Allium cepa).

Cell Y

Which change would take place in cell Y if mitosis was allowed to continue?

A. Splitting of centromeres

B. Formation of spindle fibres

C. Supercoiling of chromosomes

D. Separation of homologous pairs

6. Which protein deficiency would be most likely to cause poor vision in humans?

A. Rhodopsin

B. Thrombin

C. Collagen

D. Immunoglobulin
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7. The antibiotic rifampicin is widely used to treat bacterial infections. It kills bacterial cells by 
interfering with transcription during protein synthesis. Which process would be directly prevented 
by rifampicin?

A. Base pairing between mRNA codons and tRNA anticodons

B. Bonding between amino acids

C. Movement of tRNA to the ribosome

D. Synthesis of mRNA from DNA

8. A photosynthesis experiment was carried out using an aquatic plant. The image shows the 
contents of the test tube after being exposed to light and room temperature for 30 minutes.

water + sodium hydrogen carbonate

aquatic plant

bubbles

What explains the presence of bubbles?

A. Oxygen is formed when carbon dioxide combines with chlorophyll.

B. Carbon dioxide is formed during the light-dependent reaction.

C. Oxygen is released when light splits water molecules in chloroplasts.

D. Carbon dioxide is released from dissociation of sodium hydrogen carbonate.
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9. The diagrams show the structure of the amino acids arginine and glutamic acid. Which groups 
highlighted in boxes may bond to form a dipeptide?

A. B.

C. D.
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10. The graph shows the effect of temperature on the rate of a chemical reaction catalysed 
by enzymes.
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S
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Temperature / °C

Rate of reaction / 
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What is a valid statement about a labelled point in the graph?

A. At P, substrate concentration is limiting the rate of reaction.

B. At Q, substrate and enzyme molecules achieve their highest kinetic energy.

C. At R, some active sites have changed shape.

D. At S, all substrate molecules have formed product.

11. Which codon would be found in RNA but not in DNA?

A. GTU

B. UCA

C. ATC

D. CGC
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12. The diagram shows the products of three types of cell respiration.

I II

III

water ethanol
carbon 
dioxide

ATP

lactate

Which part(s) of the diagram contain(s) the products of respiration in skeletal muscle cells of a 
person during exercise?

A. I and II only

B. I and III only

C. II and III only

D. I, II and III
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13. The karyogram belongs to a child with Edward’s syndrome, a chromosome abnormality due to an 
error during the formation of gametes in one parent.

1 2 3 4 5

6

13

19 20 21 22 X Y

14 15 16 17 18

7 8 9 10 11 12

What explains this chromosome abnormality in the child?

A. Homologous chromosomes fail to separate completely during meiosis I.

B. An extra chromosome has replicated during anaphase.

C. Non-disjunction of sister chromatids may occur during meiosis I.

D. Pairs of chromosomes move to the same pole during anaphase II.
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14. Blue Andalusian chickens (Gallus gallus domesticus), mostly found in the South of Spain, have 
blue-laced feathers.

A pair of blue-laced chickens were crossed on several occasions. A total of 20 offspring inherited 
the parents’ phenotypes, 11 had black feathers only and 8 had white feathers only. Which 
explanation is correct for the inheritance of feather colour in this breed of chickens?

A. There are three co-dominant alleles for feather colour in chickens.

B. The allele for blue-laced feathers is dominant over white and black feathers.

C. The alleles for white and black feathers are co-dominant.

D. Most gametes carry the allele for blue-laced feathers.

15. What is DNA ligase used for in the production of genetically modified bacteria?

A. To form bonds between complementary bases in a human gene and a plasmid

B. To form bonds between a DNA fragment and a plasmid

C. To isolate a desired gene

D. To cut open bacterial plasmids
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16. Proteins with the same charges were separated using gel electrophoresis.

protein samples added
electrode

electrode

well buffer

gel

plastic frame

What can be deduced about the proteins that have moved the longest distance?

A. They have the highest density.

B. They are the least soluble.

C. They are the smallest in size.

D. They have the greatest mass.
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17. What is a common feature of saprotrophs and detritivores?

A. They are producers.

B. They feed on the remains of plants and animals.

C. They are found at the end of food chains.

D. They secrete enzymes for external digestion.

18. A simple sealed terrestrial mesocosm was set up to demonstrate that natural ecosystems can be 
sustainable over long periods of time.

What indicates that the mesocosm is still sustainable after several months?

A. Wastes are constantly recycled.

B. The diversity of living organisms increases.

C. Energy is conserved.

D. The mass of carbon increases.
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19. Methane is one atmospheric gas that contributes to the greenhouse effect and global warming. 
What are reasons for this?

I. It absorbs long wave radiation.

II. It is converted to carbon dioxide in the atmosphere.

III. It allows more heat to leave the Earth’s atmosphere.

A. II only

B. I and II only

C. II and III only

D. I, II and III

20. Jersey (Bos taurus) is a breed of cattle. Cows of this breed produce higher milk yields than cows 
from other cattle breeds.

What has caused this breed to produce higher milk yields than other cattle breeds?

A. Natural selection

B. Selective breeding

C. Adaptive radiation

D. Random mutations
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21. Living organisms belong to one of three domains: Archaea, Eubacteria or Eukaryotes. What could 
be present in cells of all three domains?

A. Pili

B. Genetic material bound to proteins

C. Single-stranded DNA

D. Cell walls

22. The cladogram shows the evolutionary relationships between humans and four other vertebrate 
species based on the comparison of the protein myoglobin.

human

horse sperm whale

sea turtle

tuna

Which feature of the myoglobin molecules might have been compared to produce the cladogram?

A. Differences in their 3D shape

B. Differences in amino acid composition

C. Similarities in base sequences

D. Similarities in function
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23. A simple dichotomous key was designed to classify some invertebrate animals with bilateral 
symmetry into one of the following phyla: arthropoda, platyhelmintha, annelida and mollusca. 
Which letter corresponds to the phylum annelida?

1. Only mouth present …………………………… A.
Mouth and anus present ……………………… go to 2

2. Segmented body ……………………………… go to 3
Body not segmented …………………………… B.

3. Exoskeleton absent …………………………… C.
Exoskeleton present …………………………… D.

24. What will always cause an increase in heart rate?

A. Nerve impulses from the medulla

B. Signals from the sinoatrial node

C. Secretion of epinephrine (adrenaline)

D. High levels of leptin
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25. The graph shows the amount of a substance found in food and the changes that occur after 
ingestion, as it moves along the human alimentary canal.

Amount of 
substance

food before 
ingestion

mouth stomach small 
intestine

large 
intestine

Which substance could this be?

A. Glucose

B. Starch

C. Lipids

D. Cellulose



– 18 – 8824 – 6004

26. Some lung conditions cause the destruction of cells that are essential for normal alveolar function.

What would be a consequence of the destruction of cell Q?

A. Emphysema

B. Bursting of alveoli

C. Lack of mucus secretion

D. Adhesion of alveolar walls
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27. The graph shows changes in the relative amount of one blood component and the number of 
HIV RNA copies in blood plasma of an infected person over time.
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Which statement explains a likely symptom nine years after the initial infection?

A. The patient feels tired, as there would be fewer red blood cells to transport oxygen.

B. The patient has difficulty recovering from infectious diseases due to a lack of antibodies.

C. The risk of bleeding and blood infections increases due to a lack of clotting factors.

D. Opportunistic infections spread, as there are few phagocytes to destroy bacteria.
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28. Which encircled area shows a region where the chemical transmission of nerve impulses is most 
likely to occur between neurons?

A. B.

C. D.
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29. Metformin is widely used to treat type II diabetes in humans, as it reduces the responsiveness of 
liver cells to glucagon. The graph compares mean blood glucose levels in a control group and a 
group of diabetic animals before and after a two-week treatment with metformin.
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Using the information provided, what can be deduced about the effect of metformin?

A. It reduces glucagon secretion.

B. It decreases the breakdown of glycogen in liver cells.

C. It stimulates the secretion of insulin.

D. It enhances aerobic respiration in liver cells.

30. In preparation for IVF, women are first treated with drugs, followed by artificial doses of hormones. 
What is the purpose of each step?

Initial drug treatment Artificial doses of hormones

A. stop menstrual cycles facilitate fertilization of eggs 

B. initiate endometrium development allow multiple implantation

C. prevent FSH secretion induce multiple ovulation

D. induce multiple ovulation initiate endometrium development
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