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1. Which structure acts as a storage site for calcium within
muscle cells?
A. A. Mitochondria
B. B. Sarcoplasmic reticulum
C. C. Myofibrils
D. D. Plasma membrane

2. Which of the following is NOT a function of the sinoatrial
node?
A. Initiating heartbeats
B. Regulating heart rate
C. Conducting electrical impulses
D. Maintaining venous pressure

3. What type of blood do capillaries primarily facilitate the
exchange of?
A. Oxygenated blood
B. Deoxygenated blood
C. Nutrient-rich blood
D. Mixed blood

4. During the upward phase of a barbell back squat, what type
of contraction do the quadriceps undergo?
A. Eccentric
B. Concentric
C. Isometric
D. Isokinetic

5. What is the term for a reduction in neural drive to working
musculature?
A. Central fatigue
B. Acute fatigue
C. Muscle atrophy
D. Chronic fatigue
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6. What fuel source is enhanced in muscle due to improved
glucose-sparing capabilities from endurance training?
A. A. Proteins
B. B. Lipids
C. C. Amino acids
D. D. Carbohydrates

7. In the presence of water, does ATPase break down ATP to
produce ADP and hydrogen?
A. True
B. False
C. Only in anaerobic conditions
D. Only during high-intensity exercise

8. What component assists in the electrical activation of the
myocardium?
A. Atrioventricular node
B. Sinoatrial node
C. Bundle of His
D. Purkinje fibers

9. What is the primary fuel used in the body during prolonged
periods of exercise?
A. Proteins
B. Carbohydrates
C. Fats
D. Nucleotides

10. What is the role of white blood cells in the circulatory
system?
A. Transporting nutrients
B. Maintaining blood pressure
C. Fighting infections
D. Carrying oxygen
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1. B
2. D
3. D
4. B
5. A
6. B
7. B
8. B
9. C
10. C
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Explanations
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1. Which structure acts as a storage site for calcium within
muscle cells?
A. A. Mitochondria
B. B. Sarcoplasmic reticulum
C. C. Myofibrils
D. D. Plasma membrane

The sarcoplasmic reticulum is the correct answer because it plays a crucial role in
muscle contraction by storing and releasing calcium ions (Ca²+). Within muscle cells,
particularly skeletal muscle fibers, the sarcoplasmic reticulum surrounds myofibrils and
serves as a reservoir for calcium. When a muscle is stimulated to contract, calcium is
released from the sarcoplasmic reticulum into the cytoplasm, where it binds to troponin,
leading to the sliding filament mechanism of contraction. This process is essential for
muscle function.  In contrast, mitochondria are primarily responsible for energy
production through aerobic respiration, myofibrils are the contractile structures within
muscle fibers responsible for the actual contraction, and the plasma membrane acts as a
barrier and involves the transport of substances but does not serve as a storage site for
calcium. Thus, the sarcoplasmic reticulum is specifically specialized for calcium storage
and release, making it the key structure involved in muscle contraction regulation.

2. Which of the following is NOT a function of the sinoatrial
node?
A. Initiating heartbeats
B. Regulating heart rate
C. Conducting electrical impulses
D. Maintaining venous pressure

The sinoatrial (SA) node, often referred to as the natural pacemaker of the heart,
primarily functions by initiating heartbeats and regulating heart rate. It generates
electrical impulses that cause the heart to contract, thus playing a crucial role in
establishing the rhythm of the heartbeat.  While the SA node does conduct electrical
impulses to the atria and coordinates the timing of heart contractions, it does not
maintain venous pressure. Maintaining venous pressure is a function of the venous
system and is influenced by various factors, including blood volume, venous return, and
the tone of the smooth muscle in the veins. The circulatory system relies on the overall
function of the cardiovascular system, but the SA node itself is not involved in directly
regulating venous pressure. Therefore, the correct choice highlights its role distinctly
separate from other vital functions in circulation.
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3. What type of blood do capillaries primarily facilitate the
exchange of?
A. Oxygenated blood
B. Deoxygenated blood
C. Nutrient-rich blood
D. Mixed blood

Capillaries are tiny blood vessels that are crucial for the exchange of gases, nutrients,
and waste products between the blood and surrounding tissues. The primary function of
capillaries is to facilitate the exchange of materials between the blood and the individual
cells of the body.   Capillaries connect arteries and veins, allowing for the exchange to
occur regardless of whether the blood is oxygenated or deoxygenated. In the systemic
circulation, oxygenated blood from the arteries travels through capillaries, where oxygen
is delivered to tissues and carbon dioxide is collected. Conversely, in the pulmonary
circulation, deoxygenated blood from the body returns through capillaries in the lungs,
where carbon dioxide is released and oxygen is absorbed.  As such, the term "mixed
blood" accurately captures the nature of blood flow in capillaries, because it can contain
both oxygen-rich and oxygen-poor blood, depending on the specific location within the
circulatory system. Hence, the type of blood that capillaries primarily facilitate exchange
of is indeed mixed blood.

4. During the upward phase of a barbell back squat, what type
of contraction do the quadriceps undergo?
A. Eccentric
B. Concentric
C. Isometric
D. Isokinetic

During the upward phase of a barbell back squat, the quadriceps muscles undergo a
concentric contraction. In this phase, the quadriceps are actively shortening as they
generate force to extend the knee joint and lift the body back to a standing position. This
contraction is essential for overcoming the load of the barbell and the body's weight,
allowing you to return to the starting position.  Concentric contractions are
characterized by muscle fibers shortening while producing tension, which is precisely
what occurs in the quadriceps during this upward movement. This phase requires the
muscles to generate enough force to counteract gravity and lift the load effectively.
Understanding the type of contraction involved helps in designing training programs that
target specific muscle actions and can play a significant role in improving strength and
muscle performance.
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5. What is the term for a reduction in neural drive to working
musculature?
A. Central fatigue
B. Acute fatigue
C. Muscle atrophy
D. Chronic fatigue

The term for a reduction in neural drive to working musculature is central fatigue. This
phenomenon occurs when the brain decreases its signaling to the muscles, leading to a
diminished ability to generate muscular force or sustain activity. Central fatigue is often
associated with prolonged exercise, high-intensity efforts, or psychological factors such
as motivation and mental fatigue.   In contrast, acute fatigue relates to the immediate,
transient loss of strength and endurance experienced during or shortly after exercise,
without suggesting a central nervous system influence. Muscle atrophy refers to the
reduction in muscle mass due to disuse or disease, which is a physical change rather
than a functional decrease in neural drive. Chronic fatigue indicates a prolonged state of
fatigue often associated with more systemic issues, such as illness or overtraining, rather
than a direct reduction in neural drive during physical activity. Therefore, central fatigue
accurately captures the specific decrease in neural activation to working muscles.

6. What fuel source is enhanced in muscle due to improved
glucose-sparing capabilities from endurance training?
A. A. Proteins
B. B. Lipids
C. C. Amino acids
D. D. Carbohydrates

The enhanced fuel source due to improved glucose-sparing capabilities from endurance
training is primarily lipids, or fats. Endurance training leads to several physiological
adaptations that enable the body to utilize fat as a key energy source during prolonged
exercise.   As individuals engage in endurance training, their muscles become more
efficient at oxidizing fatty acids. This adaptation allows for a greater reliance on fat
stores, conserving glycogen — the stored form of carbohydrates — for periods of
high-intensity activity or when exercise duration extends. Trained endurance athletes
tend to demonstrate increased mitochondrial density, enhanced capillary networks, and
improved enzymatic pathways that facilitate the oxidation of lipids.   Through this
mechanism, the body maximizes its fuel availability, enhancing performance and
endurance while also sparing precious glycogen stores. Therefore, during prolonged
exercise, trained individuals will preferentially utilize lipids, allowing carbohydrates to be
reserved for when they are most needed, such as in higher intensity efforts.

10Sample study guide. Visit https://ncsfexercisephysiology.examzify.com for the full version

SA
M

PLE



7. In the presence of water, does ATPase break down ATP to
produce ADP and hydrogen?
A. True
B. False
C. Only in anaerobic conditions
D. Only during high-intensity exercise

The statement regarding ATPase breaking down ATP to produce ADP and hydrogen in the
presence of water is indeed false. ATPase is an enzyme that catalyzes the hydrolysis of
ATP, resulting in the formation of ADP and inorganic phosphate (Pi), rather than
hydrogen. This reaction is vital for cellular energy transfer and is a fundamental process
in many biological systems.   In the context of ATP breakdown, water acts as a reactant in
the hydrolysis reaction, contributing to the process of energy release from ATP. The
primary outcome is the conversion of ATP to ADP and Pi while releasing energy that can
be utilized for various cellular functions.   Therefore, the assertion that hydrogen is
produced during this process is inaccurate, as hydrogen does not play a role in the
primary reaction catalyzed by ATPase. Thus, labeling the statement as false aligns
accurately with the biochemical processes involved in ATP metabolism.

8. What component assists in the electrical activation of the
myocardium?
A. Atrioventricular node
B. Sinoatrial node
C. Bundle of His
D. Purkinje fibers

The sinoatrial node (SA node) is often referred to as the natural pacemaker of the heart.
It is crucial in regulating the heart's rhythm by generating electrical impulses that
initiate each heartbeat. These impulses cause the atria to contract and pump blood into
the ventricles.   The SA node is located in the right atrium and its activity is influenced
by the autonomic nervous system, which can speed up or slow down the heart rate based
on the body's needs, such as during rest or physical activity. After the impulses are
generated by the SA node, they spread through the atria and are transmitted to the
atrioventricular node (AV node), which serves to further regulate the timing before the
impulses reach the ventricles.  This makes the sinoatrial node a vital component in the
electrical activation of the myocardium, as it is the starting point for the electrical
signals that coordinate the overall contraction of the heart muscle. Hence, its role is
foundational to effective cardiac function.
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9. What is the primary fuel used in the body during prolonged
periods of exercise?
A. Proteins
B. Carbohydrates
C. Fats
D. Nucleotides

During prolonged periods of exercise, the body mainly relies on fats as its primary fuel
source. This is because, as exercise duration increases, the availability of
carbohydrates—stored as glycogen in muscles and the liver—begins to decrease. Initially,
during high-intensity activities, carbohydrates might be the preferred energy source due
to their ability to provide rapid energy. However, as the duration of exercise extends into
moderate and lower intensities, the body shifts to utilizing fats more significantly.  Fats
are a more abundant energy source compared to carbohydrates and can supply a vast
amount of ATP (adenosine triphosphate) during prolonged activities. This transition is
facilitated by the body’s adaptations to efficient fat oxidation, allowing for sustained
energy delivery over longer periods without leading to rapid depletion of glycogen stores.
Hence, during prolonged exercise, especially in endurance activities, fatty acid oxidation
becomes increasingly important for maintaining energy levels.

10. What is the role of white blood cells in the circulatory
system?
A. Transporting nutrients
B. Maintaining blood pressure
C. Fighting infections
D. Carrying oxygen

White blood cells, or leukocytes, play a critical role in the immune system by defending
the body against infections and foreign invaders. They are an essential component of the
circulatory system, as they travel through the bloodstream to reach sites of infection or
injury. When pathogens such as bacteria and viruses invade the body, white blood cells
respond by identifying, attacking, and neutralizing these harmful agents. This process is
fundamental to maintaining the body's health and preventing illness.  In contrast, other
functions mentioned serve different roles in the circulatory system. For example,
transporting nutrients is primarily the job of red blood cells and plasma, while oxygen
transportation is mainly conducted by hemoglobin within red blood cells. Maintaining
blood pressure involves the regulation of blood volume and vessel constriction, which is
also not the primary function of white blood cells. Therefore, the specific and
well-defined role of white blood cells in fighting infections distinguishes them in the
context of this question.

 v-1750986672 | Page 12Sample study guide. Visit https://ncsfexercisephysiology.examzify.com for the full version

SA
M

PLE


