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IntroductionIntroduction
Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.

Sample study guide, visit https://physiologyoftraining.examzify.com
for the full version with hundreds of practice questions 3

SA
M

PLE



How to Use This GuideHow to Use This Guide
This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:
1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.
2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes).
Review a handful of questions, reflect on the explanations.
3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.
4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.
5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.
6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions
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1. Which statement is true of detraining following endurance
training?
A. It can impair submaximal endurance performance
B. It always improves sprint speed
C. It has no effect on VO2 max
D. It immediately increases muscle mass

2. Endurance training increases the muscle's ability to extract
oxygen primarily through what structural adaptation?
A. Decrease In Capillary Density
B. Increase In Sarcomere Length
C. Decrease Mitochondria
D. Increase In Capillary Density

3. Which is an important signaling molecule activated during
both high-intensity interval training and submaximal
endurance exercise?
A. 5' adenosine monophosphate activated protein kinase
B. Nuclear factor kappa B
C. PGC-1α
D. mTOR

4. Endurance training leads to a mitochondria-related
adaptation in muscle cells. Which option best reflects this
change?
A. Increase in mitochondria volume
B. Decrease in mitochondria volume
C. No change in mitochondria volume
D. Decrease in mitochondria enzymes

5. The peripheral resistance against which the ventricle
pushes blood into the aorta is referred to as which?
A. Contractility
B. Venous Return
C. Afterload
D. Preload
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6. During endurance exercise, what happens to the
feed-forward output from higher brain centers to the
cardiovascular control center during submaximal tasks?
A. It increases
B. It reduces
C. It remains the same
D. It becomes erratic

7. The peripheral resistance against which the ventricle is
contracting as it pushes blood into the aorta is referred to as
_____.
A. Afterload
B. Preload
C. Contractility
D. Ejection fraction

8. The _____ principle refers to the need to exercise an organ
system beyond its accustomed level to elicit a training
adaptation.
A. Reversibility
B. Overload
C. Specificity
D. Progression

9. Which factor is directly linked to promoting mitochondrial
biogenesis via transcriptional activators?
A. NF-κB
B. PGC-1a
C. AMPK
D. mTOR

10. Why does regular endurance training result in less
disruption of the blood pH during submaximal work?
A. They have higher buffering capacity due to bicarbonate.
B. There is no difference in lactate production between trained

and untrained individuals.
C. Endurance-trained muscles produce less lactate and H+.
D. They produce more lactate and H+.
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Answers

Sample study guide, visit https://physiologyoftraining.examzify.com
for the full version with hundreds of practice questions 8

SA
M

PLE



1. A
2. D
3. A
4. A
5. C
6. B
7. A
8. B
9. B
10. C
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Explanations
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1. Which statement is true of detraining following endurance
training?
A. It can impair submaximal endurance performance
B. It always improves sprint speed
C. It has no effect on VO2 max
D. It immediately increases muscle mass

Detraining after endurance training leads to a regression of aerobic adaptations, which
can impair submaximal endurance performance. Endurance training builds
mitochondrial density, oxidative enzyme activity, and capillary networks that optimize
oxygen use and energy production during prolonged efforts. When training stops, these
adaptations fade, reducing VO2 max and the body’s efficiency at submaximal workloads.
That’s why submaximal endurance performance can decline. Sprint speed isn’t
guaranteed to improve with detraining and may stay the same or decrease, depending on
whether sprint-specific abilities are maintained. VO2 max typically falls with detraining,
not stays the same, and muscle mass does not increase—in fact, disuse can lead to
muscle loss.

2. Endurance training increases the muscle's ability to extract
oxygen primarily through what structural adaptation?
A. Decrease In Capillary Density
B. Increase In Sarcomere Length
C. Decrease Mitochondria
D. Increase In Capillary Density

The key idea is how endurance training improves how muscle gets oxygen from the blood.
The best structural change that boosts oxygen extraction is an increase in capillary
density. When more capillaries surround each muscle fiber, the distance oxygen has to
diffuse from the blood to the mitochondria is shortened and the surface area for gas
exchange is expanded. This makes it easier for oxygen to reach mitochondria during
exercise, so the muscle can extract more oxygen.  Mitochondria do increase with
endurance training as well, boosting oxidative capacity, but the primary structural
adaptation that directly enhances oxygen extraction is the growth of the capillary
network. Decreasing capillary density would impair delivery, while changes like
sarcomere length or fewer mitochondria don’t directly improve how oxygen is extracted
from the blood.
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3. Which is an important signaling molecule activated during
both high-intensity interval training and submaximal
endurance exercise?
A. 5' adenosine monophosphate activated protein kinase
B. Nuclear factor kappa B
C. PGC-1α
D. mTOR

During exercise, the muscle cell faces a sudden surge in energy demand as ATP is rapidly
used. The key signal that rises when energy becomes scarce is AMPK, an energy-sensing
enzyme that acts as a cellular thermostat. When the ATP to AMP/ADP ratio shifts toward
energy depletion, AMPK becomes activated by phosphorylation through upstream kinases
and then coordinates the metabolic response.  Once active, AMPK promotes processes
that generate ATP and conserves energy. It enhances glucose uptake and utilization,
increases fatty acid oxidation, and inhibits energy-consuming anabolic processes.
Importantly, AMPK also reinforces mitochondrial biogenesis by activating PGC-1α,
helping the muscle adapt to repeated workouts by expanding its oxidative capacity. This
makes AMPK a central messenger for adaptations to both high-intensity interval
training, which imposes strong, acute energy stress, and submaximal endurance exercise,
which sustains energy demand over a longer period.  While PGC-1α plays a crucial role in
driving mitochondrial biogenesis, it does so downstream of AMPK and other signals,
serving as a transcriptional coactivator rather than the initial energy-sensing alert.
mTOR, on the other hand, tends to be more prominent when energy and nutrients are
abundant and is suppressed by energy stress typical of endurance and HIIT. NF-κB is
linked more to inflammatory responses than to the core metabolic adaptations driving
endurance training.

4. Endurance training leads to a mitochondria-related
adaptation in muscle cells. Which option best reflects this
change?
A. Increase in mitochondria volume
B. Decrease in mitochondria volume
C. No change in mitochondria volume
D. Decrease in mitochondria enzymes

Endurance training prompts mitochondria biogenesis in muscle cells, meaning the cells
build more and larger mitochondria to boost their aerobic energy production. This
adaptation increases both the volume and overall content of mitochondria within the
muscle fiber, improving oxidative capacity so ATP can be produced more efficiently
during long-duration exercise. The result is greater endurance because the muscle can
sustain aerobic metabolism longer before fatigue sets in.  So, increasing mitochondria
volume best reflects this change. The other possibilities describe decreases or no change
that would actually reduce or fail to capture the enhanced aerobic machinery that
endurance training promotes. (Note that endurance training can also raise oxidative
enzymes, but the key structural adaptation is more mitochondria—larger total
mitochondrial content—inside the muscle cells.)
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5. The peripheral resistance against which the ventricle
pushes blood into the aorta is referred to as which?
A. Contractility
B. Venous Return
C. Afterload
D. Preload

The main concept here is afterload—the pressure the ventricle must generate to eject
blood into the arterial system. The peripheral resistance in the arterial tree provides this
load. When the ventricle contracts during systole, it has to overcome the pressure in the
aorta and the systemic arteries to open the aortic valve and push blood forward. That
opposing pressure is afterload, with arterial pressure and systemic vascular resistance
being key determinants.  So why is this the best fit? Afterload directly describes the
workload the heart must overcome to eject blood. If the arteries are highly resistant or
stiff (high systemic vascular resistance, hypertension, or aortic stenosis), afterload rises,
making it harder to eject blood and potentially reducing stroke volume unless
contractility or preload adjusts. Preload, by contrast, is about filling—the end-diastolic
volume/pressure the ventricle receives. Contractility refers to the heart’s intrinsic ability
to contract, independent of loading. Venous return relates to how much blood returns to
the heart, affecting preload rather than the pressure the ventricle pushes against.  In
short, afterload is the pressure in the circulation that the ventricle must overcome to
eject blood into the aorta, and peripheral resistance is a primary component of that load.

6. During endurance exercise, what happens to the
feed-forward output from higher brain centers to the
cardiovascular control center during submaximal tasks?
A. It increases
B. It reduces
C. It remains the same
D. It becomes erratic

During steady, submaximal endurance work, the brain’s anticipatory drive to the
cardiovascular system is high at the start to prepare the heart and vessels. Once the
exercise settles into a steady pace, this feed-forward input from higher brain centers
decreases because the body relies more on feedback from the exercising muscles and
reflexes to maintain the needed blood flow and pressure. In short, central command
tapers off during steady-state submaximal activity, so the feed-forward output to the
cardiovascular control center is reduced.
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7. The peripheral resistance against which the ventricle is
contracting as it pushes blood into the aorta is referred to as
_____.
A. Afterload
B. Preload
C. Contractility
D. Ejection fraction

Afterload is the pressure the ventricle must generate to push blood into the aorta,
effectively the resistance the heart works against during systole. This peripheral
resistance comes from systemic vascular resistance and the pressure in the aorta that
opposes ejection. Because the ventricle has to overcome this pressure to open the aortic
valve and propel blood forward, afterload directly determines how hard the heart must
contract to achieve stroke volume. This is distinct from preload, which is about filling
and the stretch of the ventricles before contraction; contractility, the intrinsic strength
of the heart muscle; and ejection fraction, the proportion of filled volume ejected with
each beat. When afterload rises, stroke volume tends to fall unless contractility or heart
rate increases to compensate, making afterload the key concept here.

8. The _____ principle refers to the need to exercise an organ
system beyond its accustomed level to elicit a training
adaptation.
A. Reversibility
B. Overload
C. Specificity
D. Progression

Overload is the principle that to elicit a training adaptation you must push an organ
system beyond its accustomed level. When you raise the stimulus—whether by increasing
intensity, duration, frequency, or resistance—you create a demand the body must meet,
leading to adaptations such as greater mitochondrial density, improved capillarization,
and enhanced metabolic enzyme activity. If the workload stays the same, the body settles
into a steady state and no new adaptations occur.  Progression is related but describes
how the overload is increased over time to continue gains; specificity refers to
adaptations tailored to the exact type of training, and reversibility concerns the loss of
adaptations when training stops. The requirement to exceed the accustomed level to
trigger adaptation is the overload principle.
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9. Which factor is directly linked to promoting mitochondrial
biogenesis via transcriptional activators?
A. NF-κB
B. PGC-1a
C. AMPK
D. mTOR

PGC-1α is the central driver of mitochondrial biogenesis. It’s a transcriptional
coactivator, not a DNA-binding factor itself, that teams up with transcription factors such
as NRF-1, NRF-2, and TFAM to switch on the genes needed for mitochondrial proteins
and mtDNA replication. When exercise or energy stress activates PGC-1α, it amplifies
this transcriptional program, increasing both mitochondrial content and function. The
other options either act in different pathways (NF-κB in inflammation), serve as
upstream signals without directly driving the biogenesis transcriptional program (AMPK
as an energy sensor that activates PGC-1α, not a transcriptional activator), or regulate
growth and protein synthesis more broadly (mTOR) rather than directly promoting the
mitochondrial biogenesis transcriptional cascade.

10. Why does regular endurance training result in less
disruption of the blood pH during submaximal work?
A. They have higher buffering capacity due to bicarbonate.
B. There is no difference in lactate production between trained

and untrained individuals.
C. Endurance-trained muscles produce less lactate and H+.
D. They produce more lactate and H+.

Regular endurance training increases the muscle’s oxidative capacity, with more
mitochondria, higher enzyme activity, and better capillary supply. At submaximal effort,
this shift lets energy come more from aerobic metabolism rather than rapid glycolysis, so
less pyruvate is diverted to lactate. Since lactate production is linked to hydrogen ion
release, producing less lactate means fewer H+ ions accumulate, helping keep blood pH
more stable. Training also enhances lactate and H+ clearance through better transport
and disposal pathways, though the main effect is reduced production of lactate and H+.
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Next StepsNext Steps
Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://physiologyoftraining.examzify.com

We wish you the very best on your exam journey. You've got this!
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