BIOLOGICAL SYSTEMS
MCAT PRACTICE EXAM
(SAMPLE)

STUDY GUIDE

VISIT US ONLINE FOR
THE FULL VERSION STUDY GUIDE
https://biologicalsystemsmcat.examzify.com




Copyright © 2026 by Examzify - A Kaluba Technologies Inc. product.

ALL RIGHTS RESERVED.

No part of this book may be reproduced or transferred in any form or by any means, graphic,
electronic, or mechanical, including photocopying, recording, web distribution, taping, or by any
information storage retrieval system, without the written permission of the author.

Notice: Examzify makes every reasonable effort to obtain accurate, complete, and timely
information about this product from reliable sources.




Table of Contents

070 )7/ T |1 1
Table of CONtENTS ... 2
INtrodUCtion .. 3
How to Use This GUIAE ... 4
QUESTIONS ..o 5
AN WIS e 8
EXPlanations ... 10

N Xt S P S oo e 16




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!
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Questions




1. What mechanism allows for increased stroke volume through enhanced
heart contractility?

A. Baroreceptor reflex

B. Frank-Starling mechanism

C. Venous pooling

D. Innocuous pressure regulation

2. What differentiates white matter from grey matter in the central nervous
system?

A. White matter contains unmyelinated axons
B. Grey matter consists of myelinated axons

C. White matter consists of myelinated axons
D. Grey matter does not contain any cell bodies

3. Which type of neuron is primarily located in the dorsal root ganglion?
A. Motor neurons
B. Relaying neurons
C. Sensory neurons
D. Interneurons

4. What is the function of dendrites in a neuron?
A. They send impulses
B. They insulate the neuron
C. They receive impulses
D. They store neurotransmitters

5. What is the purpose of the myelin sheath?
A. To increase surface area for depolarization
B. To insulate and speed up conduction
C. To store neurotransmitters
D. To trigger impulses

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



6. What term describes cells that have the potential to develop into more than
one cell type?

A. Totipotent
B. Pluripotent
C. Multipotent
D. Monopotent

7. What determines the effect of a neurotransmitter on a neuron?
A. The type of neurotransmitter only
B. The receptor on the postsynaptic cell
C. The action potential frequency
D. The amount of neurotransmitter released

8. Which hormone does the testes produce to inhibit the development of the
Miillerian ducts?

A. Follicle-stimulating hormone (FSH)
B. Luteinizing hormone (LH)

C. Miillerian inhibiting factor (MIF)

D. Estrogen

9. Which process involves the transformation of unspecialized cells into
specialized cell types?

A. Migration

B. Cell differentiation
C. Apoptosis

D. Senescence

10. What is a characteristic feature of sex-linked traits?
A. They are only inherited from the father
B. They can be carried by one sex without being expressed
C. They exhibit complete dominance in all cases
D. They are always expressed in both sexes equally
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Explanations




1. What mechanism allows for increased stroke volume through enhanced
heart contractility?

A. Baroreceptor reflex
B. Frank-Starling mechanism

C. Venous pooling
D. Innocuous pressure regulation

The Frank-Starling mechanism refers to the relationship between the amount of blood filling the heart, known as
preload, and the strength of the heart's contraction. According to this mechanism, an increase in the volume of
blood returning to the heart results in a greater stretch of the myocardial fibers. This stretch optimally aligns the
actin and myosin filaments in the cardiac muscle cells, leading to a stronger contraction. As a result, more blood
is ejected with each heartbeat, effectively increasing stroke volume. This mechanism plays a critical role in
adapting the heart's performance to varying levels of blood volume and pressure, ensuring that the heart can
pump efficiently according to the body's demands. This adaptability allows for improved circulation, especially
during periods of increased physical activity or when the body requires more oxygen and nutrients. The other
options pertain to different physiological processes that do not specifically enhance stroke volume through
contractility in the same way. For instance, the baroreceptor reflex primarily regulates blood pressure through
changes in heart rate rather than directly affecting contractility. Venous pooling and innocuous pressure
regulation relate to blood flow and pressure responses but do not directly alter the heart muscle’s contractile
strength in the manner described by the Frank-Starling phenomenon.

2. What differentiates white matter from grey matter in the central nervous
system?
A. White matter contains unmyelinated axons
B. Grey matter consists of myelinated axons
C. White matter consists of myelinated axons

D. Grey matter does not contain any cell bodies

White matter is characterized by its composition of myelinated axons, which are the long, slender projections of
neurons that are insulated by a fatty substance called myelin. Myelination increases the speed of electrical
impulses along the axon, allowing for more efficient communication between different parts of the nervous
system. This structural feature is vital for the rapid relay of signals over long distances, which is critical for
coordinating communication across various regions of the central nervous system. In contrast, gray matter
primarily consists of neuron cell bodies, dendrites, and unmyelinated axons. The organization of gray matter is
essential for processing information, integrating signals, and forming synaptic connections. The presence of
myelin is minimal in gray matter, as it is mainly involved with neuronal cell bodies and their synapses. Given this
information, the recognition that white matter is primarily made up of myelinated axons aligns with established
neuroanatomy and differentiates it effectively from gray matter. This understanding is crucial for comprehending
how different parts of the nervous system contribute to overall function and how their structure relates to their
roles in neural communication.
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3. Which type of neuron is primarily located in the dorsal root ganglion?
A. Motor neurons
B. Relaying neurons
C. Sensory neurons

D. Interneurons

The dorsal root ganglion primarily contains sensory neurons, which are responsible for transmitting sensory
information from peripheral sensory receptors to the central nervous system. These neurons have specialized
structures, known as dorsal root ganglion cells, which are unipolar and have a single process that splits into two
branches: one that connects to sensory receptors and the other that extends into the spinal cord. Sensory
neurons play a crucial role in conveying information about stimuli such as pain, temperature, and touch. Their
location in the dorsal root ganglion allows for the efficient processing and transmission of sensory input to the
brain, making them essential for the functioning of the sensory system. In contrast, motor neurons, which are
responsible for sending signals from the CNS to muscles, are located in the ventral horn of the spinal cord, and
interneurons, which facilitate communication between neurons, are primarily found in the gray matter of the
spinal cord. Relaying neurons, often referring to interneurons or other types specifically involved in processing
and passing information, do not specifically represent the primary type found in the dorsal root ganglion.

4. What is the function of dendrites in a neuron?
A. They send impulses
B. They insulate the neuron
C. They receive impulses

D. They store neurotransmitters

Dendrites are primarily responsible for receiving impulses, which is critical for the communication between
neurons. These extensions from the neuron’s cell body are covered in synapses, where neurotransmitters from
other neurons bind to receptors on the dendrites. This binding initiates an electrical signal within the neuron,
allowing it to transmit information. The structure of dendrites also facilitates their function; they often have a
branched morphology that increases the surface area available to receive signals, making them efficient in
capturing incoming neurotransmitters. As a result, their role in gathering and integrating information from
various sources is crucial for the neuron's overall response and activity. In contrast, the other options describe
functions that are not associated with dendrites. Neurons do send impulses through axons, they are insulated by
myelin sheaths, and neurotransmitters are stored in synaptic vesicles within the axon terminals. These details
highlight the specialized nature of dendrites in the neuronal signaling process.
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5. What is the purpose of the myelin sheath?
A. To increase surface area for depolarization
B. To insulate and speed up conduction

C. To store neurotransmitters
D. To trigger impulses

The myelin sheath serves a crucial role in the nervous system by insulating nerve fibers and enhancing the
speed of electrical conduction along the axon. This insulation occurs because myelin is a lipoprotein substance
that prevents the loss of electrical signals as they travel, leading to an efficient transmission of action potentials.
The presence of the myelin sheath allows for saltatory conduction, where action potentials jump from one node
of Ranvier (the gaps between myelin sheaths) to another. This significantly reduces the time it takes for an
electrical signal to travel along the axon, enabling faster responses in the nervous system. Thus, the primary
purpose of the myelin sheath is to both insulate the axon and increase the speed of conduction, making it vital
for proper nervous system function. In contrast, other options do not accurately reflect the role of the myelin
sheath; for instance, increasing surface area for depolarization is more relevant to the dendrites of neurons,
storing neurotransmitters pertains to synaptic vesicles in nerve terminals, and triggering impulses is primarily
the role of ion channels and the movement of ions across the membrane, rather than the myelin sheath itself.

6. What term describes cells that have the potential to develop into more than
one cell type?

A. Totipotent
B. Pluripotent
C. Multipotent
D. Monopotent

The term that describes cells with the potential to develop into more than one cell type is pluripotent. Pluripotent
stem cells are capable of giving rise to nearly all cell types of the body, meaning they can differentiate into cells
derived from all three germ layers: ectoderm, mesoderm, and endoderm. This broad differentiation potential
differentiates them notably from other stem cell types. Totipotent cells, while they also can develop into
multiple cell types, possess the ability to form an entire organism, including all the extra-embryonic tissues (like
the placenta). This capability is limited to the very earliest stages of embryonic development. Multipotent cells
are more restricted than pluripotent cells and can only differentiate into a limited range of cell types, usually
related by function or lineage. For instance, hematopoietic stem cells are multipotent and can become various
types of blood cells but cannot develop into neurons or other cell types. Monopotent cells have the most
restricted potential and can develop into only one specific cell type. This term is utilized to describe certain
precursor cells that are already committed to a specific lineage. Overall, understanding pluripotent cells as
those that can differentiate into multiple, but not
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7. What determines the effect of a neurotransmitter on a neuron?
A. The type of neurotransmitter only
B. The receptor on the postsynaptic cell

C. The action potential frequency
D. The amount of neurotransmitter released

The effect of a neurotransmitter on a neuron is primarily determined by the receptor present on the postsynaptic
cell. Different types of neurotransmitters can bind to various subclasses of receptors, each of which can evoke
distinct cellular responses. For example, the same neurotransmitter might activate excitatory or inhibitory
pathways depending on the receptor type it binds to, such as ionotropic receptors that mediate fast synaptic
transmission or metabotropic receptors that influence slower signaling pathways. While the type of
neurotransmitter, the action potential frequency, and the amount of neurotransmitter released can influence
neuronal communication, it is the specific receptors on the postsynaptic neuron's membrane that ultimately
dictate the physiological response. This illustrates the concept that the same neurotransmitter can produce
different effects in different types of neurons or even in the same neuron, depending on the receptor types
expressed.

8. Which hormone does the testes produce to inhibit the development of the
Miillerian ducts?

A. Follicle-stimulating hormone (FSH)
B. Luteinizing hormone (LH)

C. Miillerian inhibiting factor (MIF)

D. Estrogen

The correct response is grounded in the role of Miillerian inhibiting factor (MIF), also known as Anti-Miillerian
Hormone (AMH), which is produced by the Sertoli cells in the testes. MIF plays a crucial role during male
embryonic development by inhibiting the formation of the Miillerian ducts, which are precursors to female
reproductive structures. In the presence of MIF, the Miillerian ducts regress, allowing for the development of
male reproductive structures such as the vas deferens and seminal vesicles, while preventing female structures
from forming. This is an essential aspect of sexual differentiation in embryos, with MIF signaling the body to
follow a male developmental pathway. In contrast, other hormones such as follicle-stimulating hormone (FSH)
and luteinizing hormone (LH) are involved in the regulation of spermatogenesis and testosterone production, but
they do not directly influence the development of the Miillerian ducts. Estrogen, typically associated with the
development of female characteristics, does not play a role in inhibiting the Miillerian ducts in males. Thus, MIF
is the specific hormone that accomplishes the task of inhibiting Miillerian duct development in male embryos.
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9. Which process involves the transformation of unspecialized cells into
specialized cell types?

A. Migration
B. Cell differentiation
C. Apoptosis

D. Senescence

Cell differentiation is the process through which unspecialized cells, such as stem cells, undergo a series of
changes that lead them to develop into specialized cell types with distinct structures and functions. This
process is crucial during development, allowing the formation of various tissues and organs in a multicellular
organism. During cell differentiation, unspecialized cells respond to intrinsic signals, such as the activation of
specific genes, as well as extrinsic signals from their environment, including growth factors and chemical cues.
These signals orchestrate a cascade of gene expression changes that ultimately define the identity and function
of the specialized cells, such as muscle cells, nerve cells, or blood cells. In contrast, migration refers to the
movement of cells from one location to another, which can occur during development or repair processes.
Apoptosis is programmed cell death, an essential mechanism that allows for the removal of unnecessary or
damaged cells, while senescence involves the loss of a cell’s ability to divide and function, often as a response
to stress or damage over time. Neither of these processes directly leads to the transformation of cell types,
making cell differentiation the key answer in this context.

10. What is a characteristic feature of sex-linked traits?
A. They are only inherited from the father
B. They can be carried by one sex without being expressed

C. They exhibit complete dominance in all cases
D. They are always expressed in both sexes equally

Sex-linked traits are indeed characterized by the ability to be carried by one sex without being expressed. This is
particularly true for traits that are located on the X chromosome. For example, if a male has a recessive trait on
his single X chromosome, he will express that trait because he does not have a second X chromosome to mask
it. However, females have two X chromosomes, so they can be carriers of a recessive trait on one X chromosome
while still being phenotypically normal if the other X chromosome has a dominant allele. This characteristic of
being a carrier without expressing the trait is crucial to understanding the inheritance patterns of sex-linked
traits. The other options do not accurately describe the inheritance of sex-linked traits. Traits are not exclusively
inherited from the father; they can be transmitted from either parent depending on the sex chromosomes
involved. The claim of exhibiting complete dominance is also misleading, as many sex-linked traits follow a
pattern of incomplete dominance or codominance rather than complete dominance. Lastly, sex-linked traits are
not always expressed equally in both sexes; instead, they often have different manifestations based on the sex
of the individual due to the presence of one or two X chromosomes.
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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://biologicalsystemsmcat.examzify.com

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