
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 written 
permission from the IB.

Additionally, the license tied with this product prohibits commercial 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, is not permitted and is subject to the IB’s prior written consent via a license. 
More information on how to request a license can be obtained from 
https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-license/.

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 de l’IB.

De plus, la licence associée à ce produit interdit toute utilisation commerciale 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, n’est pas autorisée et est soumise au consentement écrit 
préalable de l’IB par l’intermédiaire d’une licence. Pour plus d’informations sur la 
procédure à suivre pour demander une licence, rendez-vous à l’adresse suivante : 
https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-license/.

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 que medie la autorización escrita del IB.

Además, la licencia vinculada a este producto prohíbe el uso con fines comerciales 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— no está permitido 
y estará sujeto al otorgamiento previo de una licencia escrita por parte del IB. En este 
enlace encontrará más información sobre cómo solicitar una licencia: 
https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-license/.



© International Baccalaureate Organization 2020

N20/4/SPEXS/HPM/ENG/TZ0/XX

8820 – 6601
15 pages

Wednesday 28 October 2020 (afternoon)

1 hour  

Sports, exercise and health science
Higher 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 [40 marks].
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1.	 Which are parts of the pelvic girdle?

A.	 Femur and sacrum

B.	 Sacrum and ilium

C.	 Ilium and ischium

D.	 Ischium and femur

2.	 Which feature of the synovial joint covers the ends of the bones?

A.	 Synovial membrane

B.	 Bursa

C.	 Meniscus

D.	 	Articular cartilage

3.	 What causes the change in blood acidity that results in increased ventilation?

A.	 Increased levels of carbon dioxide

B.	 Increased levels of oxygen

C.	 Decreased levels of carbon dioxide

D.	 Decreased levels of oxygen
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4. The diagram shows the human heart. Which valve is labelled X?

X

Right Left

A. Bicuspid

B. Tricuspid

C. Aortic

D. Pulmonary

5. What causes an increase in cardiac output during exercise?

Stroke volume Heart rate

A. Increase Increase

B. Increase Decrease

C. Decrease Increase

D. Decrease Decrease
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6.	 Which tissues receive most of the blood during exercise?

A.	 Kidneys and working muscles

B.	 Working muscles and brain

C.	 Brain and lungs

D.	 Lungs and kidneys

7.	 Which competitive activity requires the highest maximal oxygen consumption for a  
well-trained athlete?

A.	 10 km cross-country skiing

B.	 20 minutes arm ergometry 

C.	 40 minutes cycling

D.	 1 km canoe slalom

8.	 Which are macronutrients?

I.	 Protein

II.	 Water

III.	 Carbohydrate

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

9.	 Which is a condensation reaction? 

A.	 Breaking of the bonds in glycogen and creation of a water molecule

B.	 Addition of two glucose molecules and creation of a water molecule

C.	 Breaking of the bonds in glycogen and absorption of a water molecule

D.	 Addition of two glucose molecules and absorption of a water molecule
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10. An untrained individual with healthy BMI starts to train for a marathon. What change should 
they make to their diet?

Calorie intake Carbohydrates

A. Decrease Decrease 

B. Decrease Increase 

C. Increase Decrease 

D. Increase Increase 

11. The diagram shows the ultrastructure of a generalized animal cell. What is the main function 
of the organelle labelled X?

X

A. Protein synthesis

B. Digestion of macromolecules

C. Cellular respiration

D. DNA storage
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12. The diagram shows a motor unit. What is the structure labelled X?

X

A. Axon

B. Nucleus

C. Cell body

D. Dendrite
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13.	 The diagram shows joints in motion. Which shows a muscle undergoing eccentric contraction?

B.

C.

A.

D.

No movement

Biceps brachii

Biceps brachii

Hamstrings

Deltoids

14.	 What causes an increase in angular velocity during a spin where no additional forces are 
applied after the initial push?

A.	 Increase in radius

B.	 Increase in mass

C.	 Decrease in moment of inertia

D.	 Decrease in angular momentum
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15.	 The diagram shows velocity–time graphs. Which graph shows the greatest change in velocity?

16.	 What causes a golf ball to lift after being hit?

Air pressure
below the ball

Air pressure 
above the ball

A. higher higher 

B. lower lower 

C. higher lower 

D. lower higher 
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17.	 What is skill?

A.	 A general performance-related trait of an individual 

B.	 A capacity to be coordinated

C.	 A consistent production of goal-orientated movements

D.	 The way a specific task is learned

18.	 A goalkeeper anticipates which way the ball will be kicked. According to Welford’s model, 
which part of information processing is engaged before the goalkeeper decides which way  
to move?

I.	 Perception

II.	 Short-term store

III.	 Effector control

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

19.	 Which is an example of information received through proprioceptors?

A.	 Recognition of a cool temperature

B.	 Recognition of wind resistance

C.	 Detection of blood glucose concentration

D.	 Detection of the location of one’s body in space

20.	 What is rehearsal in memory improvement?

A.	 Grouping information into larger sets

B.	 Storing information through repetition

C.	 Associating information with prior experiences

D.	 Remembering specific details
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21.	 What is the role of feedback in the learning process?

I.	 Reinforcement of learning

II.	 Motivation

III.	 Adaptation of performance

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

22.	 What does standard deviation represent?

A.	 Deviation of negative values from a mean

B.	 Deviation of positive values from a mean

C.	 Spread of the variability of data around a mean

D.	 Statistical significance of variation around a mean

23.	 Which procedure would assess the reliability of an experiment?

A.	 Repeat the experiment to determine if the results remain the same

B.	 Test the degrees of precision of the instruments

C.	 Conduct similar tests that measure changes in the same dependent variable

D.	 Determine how close the measurements are to the true value

24.	 Which is correct about the Physical Activity Readiness Questionnaire (PAR-Q)?

A.	 PAR-Q is used to determine the possible health risks of an exercise programme.

B.	 The PAR-Q form helps to diagnose cardiac issues.

C.	 If a PAR-Q is completed, it confirms that there will be no risk of injury.

D.	 PAR-Q is a screening tool based on a person’s athletic performance in previous 
competitive events.
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25.	 Which method of monitoring exercise intensity uses a rating of perceived exertion?

A.	 Determination of target heart rate

B.	 Determination of maximum heart rate

C.	 Borg scale

D.	 Karvonen method

26.	 The diagram shows a human brain. Which part is labelled X?

X

A.	 Diencephalon

B.	 Brain stem

C.	 Cerebellum

D.	 Occipital lobe

27.	 Which process is the principal provider of energy in the brain?

A.	 Aerobic respiration

B.	 ATP-CP system

C.	 Lactic acid system

D.	 Beta oxidation
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28.	 What controls the release of antidiuretic hormone (ADH) to the body?

Location Signal that causes the release of ADH

A. Hypothalamus Nerve impulses

B. Hypothalamus Neurohormones

C. Pituitary gland Nerve impulses

D. Pituitary gland Neurohormones

29.	 What is a reversible decline in performance due to exercise?

A.	 Fatigue

B.	 Exhaustion

C.	 Heat stroke

D.	 Dehydration

30.	 An athlete is given a cognitive test before and after an athletic performance. The test results 
are worse after the athletic performance. Which condition is the athlete experiencing?

A.	 Peripheral fatigue

B.	 Central fatigue

C.	 Overtraining

D.	 Overreaching

31.	 Which competition involves high-intensity exercise throughout?

A.	 10 km walking 

B.	 Olympic triathlon 

C.	 500 m track cycling 

D.	 2 km swimming
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32.	 Which opposing force reduces the motion parallel to the interface of two surfaces in contact?

A.	 Friction

B.	 Newton’s third law

C.	 Normal reaction force

D.	 Lift force

33.	 Which has the lowest coefficient of friction?

A.	 A soccer boot turning on wet grass

B.	 A bike tyre rolling on a road

C.	 A beach volleyball bouncing on sand

D.	 A downhill ski moving on snow

34.	 Which is a characteristic of traditional (linear) pedagogy?

A.	 Coach-led learning

B.	 Coach–athlete collaborative learning

C.	 Process-orientated learning

D.	 Athlete-led learning

35.	 A coach is teaching a class how to dribble a basketball. Which is an example of an 
environmental constraint?

A.	 Peer pressure

B.	 Self-organization

C.	 Rules of the game

D.	 Decision-making
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36.	 Which principle is a component of the performance outcome model in biomechanical analysis?

A.	 Retraction

B.	 Action

C.	 Force

D.	 Follow-through

37.	 Which factor has the greatest effect on an elite athlete’s performance?

A.	 Specificity of training 

B.	 Inherited characteristics

C.	 Elite coaching

D.	 Presently not known

38.	 What typically results from high and prolonged training loads?

A.	 An increase in cortisol levels

B.	 A decrease in insulin levels

C.	 An increase in glucagon levels

D.	 A decrease in circulating hormone levels

39.	 What makes sedentary people less susceptible to infections than elite athletes?

A.	 They have higher leucocyte numbers due to less stress on the body.

B.	 They have increased inflammation due to muscle damage.

C.	 They have lower leucocyte numbers due to the stress of the exercise.

D.	 They have greater exposure to airborne bacteria due to poor health.
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40.	 Which is an effective method of maintaining an athlete’s health?

A.	 Sharing water bottles to maintain hydration 

B.	 Eating a high glycemic index diet

C.	 Sleeping six hours a day

D.	 Ensuring sufficient recovery from training

 




