Diploma Programme
Programme du diplome

Programa del Diploma

© International Baccalaureate Organization 2021

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 2021

Tous droits réservés. Aucune partie de ce produit ne peut étre reproduite sous quelque
forme ni par quelque moyen que ce soit, électronique ou meécanique, y compris des
systemes de stockage et de récupération d’informations, sans Il'autorisation écrite
préalable de I'IB. De plus, la licence associée a 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 a I'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 a suivre pour obtenir une autorisation écrite
sous la forme d’une licence, rendez-vous a I'adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organizacion del Bachillerato Internacional, 2021

Todos los derechos reservados. No se podra reproducir ninguna parte de este producto
de ninguna forma ni por ningiin medio electrénico o mecanico, incluidos los sistemas de
almacenamiento y recuperacion de informacién, sin la previa autorizacion por escrito del
IB. Ademas, la licencia vinculada a este producto prohibe el uso de todo archivo o
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye,
a titulo enunciativo, editoriales, profesores particulares, servicios de apoyo académico o
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y
entidades que presten servicios de planificacién curricular u ofrezcan recursos para
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, esta prohibido
y constituye un delito.

En este enlace encontrara mas informacién sobre cémo solicitar una autorizacién por
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.

International Baccalaureate”
Baccalauréat International
Bachillerato Imtemnacional




L

Diploma Programme

Programme du dipléme
Programa del Diploma

Sports, exercise and health science
Standard level
Paper 2

Tuesday 4 May 2021 (morning)
Candidate session number

1 hour 15 minutes

Instructions to candidates

* Write your session number in the boxes above.

* Do not open this examination paper until instructed to do so.
e Section A: answer all questions.

e Section B: answer one question.

* Answers must be written within the answer boxes provided.

* A calculator is required for this paper.

e The maximum mark for this examination paper is [50 marks].
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Section A

Answer all questions. Answers must be written within the answer boxes provided.
1.  Astudy investigated the magnitude of the impact force, in Newtons (N), at the shoulder

during tackling in 35 experienced rugby union players. The researchers looked at the effect
of the following variables on the impact force at the shoulder:

. Condition 1: Shoulder pads (with and without)
. Condition 2: Shoulder (dominant versus non-dominant)
Condition 3: Setting (in a laboratory versus on a rugby field)

Table 1 shows the mean maximum impact force in Newtons (and standard deviation) for
Conditions 1 and 2.

Condition 1
With shoulder pads Without shoulder pads
‘: Dominant shoulder 1697 (558) N 1719 (510) N
o
§
8 Non-dominant shoulder 1573 (560) N 1648 (460) N
(@) (i) Identify which shoulder has the greatest mean impact force. 1

(This question continues on the following page)
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(Question 1 continued)

(i)  Calculate the difference, in Newtons, between mean maximum impact force for
dominant and non-dominant shoulders for players wearing pads. [2]

(i)  Using the data, discuss the hypothesis that wearing padding could reduce the
incidence of injuries to the tackler in rugby union. [2]

Table 2 shows the mean maximum impact force for trials conducted in the laboratory and on
the field (Condition 3).

Condition 3

Laboratory Field
Force (N) 1717 1997
(b)  Suggest reasons for the lower impact forces recorded in the laboratory setting. [2]

(This question continues on the following page)
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(Question 1 continued)

(c) Evaluate field and laboratory testing for human performance. [4]

The possibility of brain injuries is a concern in certain sports. A recent study tested the effect
on the impact force (N) of adding a soft-covering cap to a helmet when dropped from a set
height. The graph shows the results for three different brands of helmet, A, B, and C.

B without cap
|:| with cap

Graph showing the mean impact force (N+SD) for 3 different
brands of helmet with and without a soft-covering cap
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Mean impact force / N+SD

Helmet A Helmet B Helmet C

Helmet A-B: p > 0.05
Helmet A-C: p > 0.05

Helmet B-C: p > 0.05
(This question continues on the following page)
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(Question 1 continued)

(d) Identify the brand of helmet that demonstrated the lowest mean impact force. [
(e) Deduce the effect of having a soft-covering cap on the impact force of the different
helmets. (2]
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2.  The diagram shows the heart.
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(a) (3]
A
B
G
(b) Distinguish between the pulmonary and systemic circulatory systems. [2]
(c) Explain the changes in blood distribution that occur during an endurance training run. [3]
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3. (a) Ouitline the functions of protein. [2]
(b) (i) Describe essential amino acids. [1

(i)  Identify a source of essential amino acids. [1

4. (a) Using a sporting example, outline a closed skill. [2]
(b) Discuss a sporting example of an externally-paced skill. [2]
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Section B
Answer one question. Answers must be written within the answer boxes provided.

5. (a) Acompany has developed a drink to improve the performance of athletes during
endurance events, such as the Tour de France cycling race.
Describe four study design features which could be used in an experiment to test if the
sports drink is beneficial to endurance performance. [4]

(b) Discuss how you would use the key principles of training to help you prepare for a
long-distance cycle race. [6]

(c) Outline six cardiovascular changes that would be expected as a result of an endurance
cycling training programme. [6]

(d) Explain the physiological changes which contribute to a person experiencing
cardiovascular drift during an endurance event such as the Tour de France. [4]
6. (a) Explain the phenomena of oxygen deficit and oxygen debt for an individual hiking

20km in mountains. [6]

(b)  During the 20km hike, the hiker stops briefly to have a sandwich for lunch.
Discuss the effects of insulin and exercise on glucose uptake in the hiker’s leg muscles  [4]

(c) Describe the structural features of the hiker’s femurs. [6]
(d) During the weeks of training prior to the journey, the hiker’s leg muscles increased in size.

Outline four other general characteristics which are common to muscle tissue. [4]

7. (a) The soccer player David Beckham could bend the path of a ball through the air in
order to deceive a goalkeeper and score a goal.
Discuss the Bernoulli principle with respect to the ball’s flight during a free kick. [4]

(b) Using examples, outline Newton’s three laws of motion during a soccer match. [6]

(c) Using examples, describe two different types of practice that a coach can use to
improve skill performance. [4]

(d) Afootball coach is trying to maximize the performance of the individuals in the team.
Discuss factors that will contribute to the players’ different rates of learning. [6]
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