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Introduction

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.
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How 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!

Sample study guide, visit https://ivytechaphy101musclesys.examzify.com
for the full version with hundreds of practice questions



Questions




1. Which components bind acetylcholine on the muscle cell surface?
A. ACh receptor channels
B. Voltage-gated Na+ channels
C. Ca2+ channels
D. K+ channels

2. A smooth, sustained contraction resulting from high-frequency stimulation
is known as:

A. Tetanus

B. Twitch

C. Rigor mortis
D. Spasm

3. Muscle atrophy is best described as?
A. Increased size of muscle fibers
B. Increased number of muscle fibers
C. Wasting away or decline of muscle tissue
D. Excessive muscle growth due to training

4. Why is skeletal muscle capable of tetanic contractions while cardiac
muscle cannot?

A. Skeletal muscle cannot maintain contraction.
B. Cardiac muscle can tetanize because of its plateau.
C. Cardiac muscle uses a different calcium mechanism; not relevant.

D. Skeletal muscle can summate contractions due to a shorter refractory period,;
cardiac has a long plateau and long refractory period preventing tetanus.

5. During contraction, thin filaments slide past thick filaments causing actin
and myosin to overlap more; cross bridges form and break several times,

ratcheting thin filaments toward the center of the sarcomere. Which model
describes this process?

A. Sliding filament model of contraction
B. Cross-bridge cycling model

C. Z-line shortening model

D. Titin-spring model
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6. Which structure is the sheet of proteins on the midline of the light | band
that anchors thin filaments and connects myofibrils to one another?

A. Z disc
B. M line
C. Aband
D. | band

7. What term describes the electrical signal that rapidly depolarizes and

repolarizes the muscle cell membrane and propagates along the sarcolemma
and into T-tubules?

A. Action potential

B. End-plate potential
C. Depolarization

D. Graded potential

8. Intercalated discs contain which components?
A. Desmosomes and gap junctions
B. Tight junctions
C. Hemidesmosomes
D. Myelin sheaths

9. What percentage of ATP used by muscle activity comes from aerobic
respiration?

A. 50%
B. 75%
C. 95%
D. 100%

10. Pacemaker cells are located in which heart structures?

A. Sinoatrial node and atrioventricular node
B. Bundle of His

C. Purkinje fibers

D. Atrial appendages
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1. Which components bind acetylcholine on the muscle cell surface?

A. ACh receptor channels

B. Voltage-gated Na+ channels
C. Ca2+ channels
D. K+ channels

Acetylcholine binds to the nicotinic acetylcholine receptor on the muscle cell's motor end plate, which is a
ligand-gated ion channel. When ACh attaches to this receptor, the channel opens and allows positively charged
ions, mainly sodium, to rush into the cell (with some potassium moving out). This inward current depolarizes the
membrane, creating the end-plate potential that reaches threshold to fire an action potential along the
sarcolemma. This receptor is the binding site for acetylcholine on the muscle surface. The other channels listed
are voltage-gated and respond to depolarization rather than to acetylcholine binding. They participate later in
signaling: voltage-gated sodium channels propagate the action potential, calcium channels help trigger calcium
release from the sarcoplasmic reticulum, and potassium channels help repolarize the membrane.

2. A smooth, sustained contraction resulting from high-frequency stimulation
is known as:
A. Tetanus
B. Twitch
C. Rigor mortis
D. Spasm

High-frequency stimulation causes multiple muscle fibers to fire so quickly that individual twitches fuse into one
continuous contraction. This smooth, sustained contraction is tetanus. The mechanism is that calcium stays
elevated in the muscle fiber due to rapid, repeated action potentials, so cross-bridges keep cycling without a
return to baseline, making the contraction appear as a single, steady force. If the stimulus is even higher, you get
complete (fused) tetanus, where no relaxation is seen between impulses; at slightly lower frequencies you get
incomplete tetanus, where contractions begin to fuse but are not completely smooth yet. A twitch is just a single
brief contraction from one stimulus. Rigor mortis is the stiffening that occurs after death when ATP is gone and
cross-bridges can't detach. Spasm is a sudden, involuntary contraction that isn't necessarily sustained or fused
like tetanus. So the sustained, smooth contraction described points to tetanus.

3. Muscle atrophy is best described as?
A. Increased size of muscle fibers
B. Increased number of muscle fibers
C. Wasting away or decline of muscle tissue

D. Excessive muscle growth due to training

Muscle atrophy means the muscle tissue is wasting away, shrinking in size and mass. This happens when
muscles aren't used enough or lose nerve input, such as with immobilization, aging, or nerve injury. With less
activity, the body ups protein breakdown and reduces protein synthesis in muscle fibers, so the contractile
proteins and other components get smaller, lowering strength and size. So the description “wasting away or
decline of muscle tissue” is the best fit. The other options describe the opposite processes—hypertrophy is an
increase in size, while increasing the number of fibers (hyperplasia) or excessive growth from training isn't what
atrophy entails.
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4. Why is skeletal muscle capable of tetanic contractions while cardiac
muscle cannot?

A. Skeletal muscle cannot maintain contraction.
B. Cardiac muscle can tetanize because of its plateau.
C. Cardiac muscle uses a different calcium mechanism; not relevant.

D. Skeletal muscle can summate contractions due to a shorter refractory period;
cardiac has a long plateau and long refractory period preventing tetanus.

Tetanus happens when a muscle fiber can be stimulated again so quickly that it doesn’t have time to relax
between twitches. Skeletal muscle can do this because its refractory period—the time after an action potential
during which the fiber can't fire again—is short enough to allow rapid, repeated stimuli to summate into a single,
fused contraction. Cardiac muscle, however, shows a long plateau in its action potential due to sustained
calcium entry, which creates a long refractory period. That prolonged refractory period prevents the muscle from
responding to successive stimuli in quick succession, so cardiac tissue can't tetanize. The heart's design needs
a relaxation phase between beats to fill with blood, whereas skeletal muscle can sustain high-frequency
stimulation to produce a strong, continuous contraction.

5. During contraction, thin filaments slide past thick filaments causing actin
and myosin to overlap more; cross bridges form and break several times,

ratcheting thin filaments toward the center of the sarcomere. Which model
describes this process?

A. Sliding filament model of contraction

B. Cross-bridge cycling model
C. Z-line shortening model
D. Titin-spring model

The sliding filament model describes muscle shortening by actin filaments sliding past myosin filaments as
cross-bridges repeatedly form and break. In contraction, myosin heads attach to actin, pull (power stroke),
detach when a new ATP binds, and reattach further along. This repeated cycling ratchets the thin filaments
toward the center of the sarcomere, increasing overlap and shortening the muscle fiber. The description you
gave—filaments sliding, multiple cross-bridge events, and ratcheting inward—fits this model perfectly because it
links the microscopic cross-bridge cycling to the macroscopic shortening of the sarcomere. The other ideas are
less accurate: focusing on Z-line shortening would misstate how contraction occurs, and the titin-spring
concept emphasizes passive elasticity rather than active shortening.

6. Which structure is the sheet of proteins on the midline of the light | band
that anchors thin filaments and connects myofibrils to one another?

A. Z disc
B. M line
C. A band
D. | band

Think about where actin filaments are anchored and how sarcomeres connect. The | band contains only thin
filaments, and right at its center sits a dense protein structure that acts as the boundary between sarcomeres
and anchors the plus ends of the thin filaments. This midline protein sheet also links adjacent myofibrils, helping
hold the structural organization together. That central, anchoring sheet is the Z-disc. The other terms describe
different parts: the M line sits in the middle of the A band and stabilizes thick filaments; the A band covers the
length of the thick filaments; the | band is the region with thin filaments outside the overlapped area.
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7. What term describes the electrical signal that rapidly depolarizes and
repolarizes the muscle cell membrane and propagates along the sarcolemma
and into T-tubules?

A. Action potential

B. End-plate potential
C. Depolarization
D. Graded potential

The signal described is the action potential. It is an electrical impulse that rapidly depolarizes and then
repolarizes the muscle cell membrane and travels across the sarcolemma, continuing into the T-tubules so the
interior of the muscle fiber is reached. This propagation is an all-or-none event driven by voltage-gated ion
channels: sodium channels open to depolarize, then potassium channels help repolarize, allowing the impulse to
travel along the entire membrane and into the T-tubule system to trigger calcium release and contraction. This
differs from an end-plate potential, which is a local, not-to-be-confined depolarization at the neuromuscular
junction caused by acetylcholine binding. It can initiate an action potential but it itself does not propagate along
the membrane into the T-tubules. Depolarization describes the process of membrane potential becoming less
negative, which is part of the action potential but does not capture the traveling, all-or-none nature. Graded
potentials are variable, decremental signals that occur locally and do not reliably propagate to induce the full
muscle fiber response.

8. Intercalated discs contain which components?

A. Desmosomes and gap junctions

B. Tight junctions
C. Hemidesmosomes
D. Myelin sheaths

Intercalated discs are the specialized connections between cardiac muscle cells that keep the heart beating as a
coordinated unit. They contain desmosomes, which provide strong mechanical adhesion so cells don't pull apart
during contraction, and gap junctions, which form channels that allow ions to pass directly from one cell to
another. This combination lets cardiac fibers stay physically attached while also transmitting electrical impulses
quickly for synchronized contraction. Tight junctions are mainly in epithelial barriers and aren't the primary
connectors between cardiac cells. Hemidesmosomes anchor cells to the basement membrane rather than
linking neighboring cardiac cells. Myelin sheaths insulate nerve fibers, not muscle cell connections.
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9. What percentage of ATP used by muscle activity comes from aerobic
respiration?
A. 50%
B. 75%
C.95%
D. 100%

Energy for muscle contraction comes from multiple systems that kick in at different times. Right at the start, the
immediate phosphagen system (phosphocreatine) supplies ATP for a few seconds, and anaerobic glycolysis
provides additional ATP during short, intense efforts. But as activity continues and oxygen delivery meets
demand, mitochondria switch to oxidative phosphorylation, using glucose and fatty acids to make ATP with high
efficiency. In sustained, steady muscle activity, the vast majority of ATP—about 95%—is produced aerobically,
with a small remainder coming from anaerobic pathways to cover brief bursts or the ramp-up phase. So, roughly
95% from aerobic respiration best fits how energy is supplied during longer exercise. The other percentages
would imply a greater, or complete, reliance on aerobic sources than actually occurs, given the involvement of
quick, anaerobic systems early on.

10. Pacemaker cells are located in which heart structures?

A. Sinoatrial node and atrioventricular node
B. Bundle of His
C. Purkinje fibers

D. Atrial appendages

Pacemaker cells are specialized autorhythmic heart cells that generate rhythmic impulses to set the heartbeat.
They are located in the Sinoatrial node, which sits in the upper right atrium near the entry of the superior vena
cava, and in the Atrioventricular node, located at the floor of the right atrium near the tricuspid valve. The SA
node acts as the primary pacemaker, setting the normal heart rate, while the AV node can take over if the SA
node fails, though at a slower rate. The bundle of His and Purkinje fibers mainly serve to rapidly conduct
impulses through the ventricles and do not set the pace under normal conditions. The atrial appendages are
simply parts of the atrial wall and do not house the primary pacemaker tissue.
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Next 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://ivytechaphy101musclesys.examzify.com

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