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Understanding Chapter 37: Circulatory & Respiratory Systems Test A
Answers

For students studying human physiology, Chapter 37—covering the intricate interplay between the circulatory and
respiratory systems—is a cornerstone of the curriculum. The exam for this chapter is notorious for its depth and the
way it tests both conceptual understanding and applied knowledge. In this guide, we’ll walk through the most
common questions, provide clear, concise answers, and give you strategies to master the material. Whether you're
preparing for a midterm or a final, this comprehensive resource will help you ace the test.

Why Chapter 37 Matters

The circulatory and respiratory systems are the body’s primary transport mechanisms. They work hand in hand to
deliver oxygen to tissues and remove carbon dioxide. Mastering Chapter 37 means you’ll understand:

e The structure and function of the heart, blood vessels, and lungs.

« How blood pressure, cardiac output, and ventilation are regulated.

« The biochemical basis of gas exchange.

¢ Clinical conditions such as hypertension, asthma, and pulmonary embolism.

Because the exam often asks you to apply this knowledge to real world scenarios, a deep grasp of these concepts
is essential.

Key Concepts Recap

1. Cardiac Anatomy and Physiology
The heart is a four chambered muscle that pumps blood. Key points include:

¢ Right Ventricle: Sends deoxygenated blood to the lungs.

¢ Left Ventricle: Sends oxygenated blood to systemic circulation.

 Valves (tricuspid, pulmonary, mitral, aortic): Prevent backflow.

« Electrical conduction system (SA node, AV node, bundle branches, Purkinje fibers): Coordinates heartbeats.
2. Blood Vessels and Circulatory Pathways
Blood vessels are classified as arteries, veins, and capillaries. Remember:

« Arteries: High pressure, carry blood away from the heart.

e Veins: Low pressure, return blood to the heart.

e Capillaries: Thin walls, site of nutrient and gas exchange.

¢ Blood pressure determinants: Cardiac output, peripheral resistance, blood volume.
3. Respiratory Anatomy and Mechanics
The respiratory system includes the lungs, trachea, bronchi, and alveoli. Key concepts:

¢ Alveolar ventilation: The amount of fresh air that reaches the alveoli.
¢ Ventilation perfusion (V/Q) ratio: Matching air flow to blood flow.



¢ Regulation: Chemoreceptors (central and peripheral) adjust breathing rate.

4. Gas Exchange and Transport

Oxygen binds to hemoglobin, while carbon dioxide is carried as bicarbonate, carbaminohemoglobin, and dissolved
CO,. The oxygen—hemoglobin dissociation curve illustrates how hemoglobin affinity changes with pH, temperature,
and CO, levels.

Common Test A Questions & Answers

Below is a curated list of typical multiple choice and short answer questions you might encounter. For each, we
provide the correct answer and a brief explanation.

Multiple Choice Questions

1. What is the primary function of the pulmonary circulation?

A. Transport oxygenated blood to tissues

2. B. Return deoxygenated blood to the heart
3. C. Deliver oxygenated blood to the lungs
4. D. Pump blood from the heart to the lungs

The pulmonary circuit carries deoxygenated blood from the right ventricle to the lungs, where it becomes
oxygenated.

e A. Low ventilation, high perfusion

e B. High ventilation, low perfusion

¢ C. High ventilation and high perfusion
¢ D. Low ventilation and low perfusion

The upper lung zones have both higher ventilation and higher perfusion, resulting in a near normal V/Q ratio.

e A. Atrioventricular (AV) node
¢ B. Bundle of His

¢ C. Sinoatrial (SA) node

e D. Purkinje fibers

The SA node is the natural pacemaker of the heart.

« A. Left ventricular hypertrophy
¢ B. Pulmonary embolism

» C. Aortic stenosis

< D. Mitral valve prolapse

Pulmonary embolism increases pulmonary vascular resistance, leading to right sided strain and failure.

e A.Oxygen (O )

e B. Carbon dioxide (CO ,)
e C. Nitrogen (N ,)

e D. Hydrogen (H 2)

CO, dissolves in blood forming carbonic acid, directly influencing pH.

Short Answer Questions



Peripheral chemoreceptors located in the carotid and aortic bodies detect low oxygen levels. They send afferent
signals to the respiratory centers in the medulla, increasing ventilation to raise arterial oxygen content.

The Bohr effect describes how increased CO , and decreased pH in tissues decrease hemoglobin’s oxygen affinity,
facilitating oxygen release where it's needed most.

SA node !’ atrial depolarization !I" AV node !" bundle of His " bundle branches ! Purkinje fibers " ventricular depolarization.

Pulmonary hypertension is elevated blood pressure in the pulmonary arteries, often due to chronic lung disease,
left heart failure, or pulmonary emboli.

Strategic Study Tips for Chapter 37

1. Create Concept Maps

Visualize the relationships between structures (e.g., heart chambers, lung regions) and functions (e.g., gas
exchange, blood flow). This reinforces memory and clarifies how changes in one component affect the whole
system.

2. Practice with Flashcards

Use spaced repetition to memorize key terms: SA node, V/Q ratio, Bohr effect, pulmonary embolism, etc.
Flashcards help you quickly recall definitions during timed tests.

3. Apply Clinical Scenarios

Link physiology to patient presentations. For instance, ask yourself how a patient with asthma would present on a
pulmonary function test or how hypertension alters peripheral resistance.

4. Review Diagrams Thoroughly

Many test questions involve interpreting blood pressure readings, ECG tracings, or lung volume charts. Practice
labeling and interpreting these diagrams until you can do so instinctively.

5. Use Past Exam Papers

Simulate exam conditions by timing yourself on past papers. Identify patterns in question types and focus your
revision accordingly.

Common Pitfalls to Avoid

e Confusing arterial and venous blood: Remember that arterial blood is oxygenated and carries high O ,; venous
blood is deoxygenated and carries CO ,.

¢ Misreading the V/Q ratio: A high V/Q ratio (e.g., in a lung abscess) indicates ventilation > perfusion, leading to
hypoxemia.

« Ignoring the role of the autonomic nervous system: Sympathetic stimulation increases heart rate and
contractility; parasympathetic slows it.

¢ Overlooking compensatory mechanisms: In chronic respiratory acidosis, kidneys retain bicarbonate to buffer
pH.

Final Exam Checklist

1. Review all major blood vessels and their functions.
2. Memorize the order of the cardiac conduction system.
3. Understand the gas exchange process and the factors affecting the oxygen—hemoglobin curve.



4. Practice interpreting pulmonary function tests and ECGs.
5. Familiarize yourself with common pathologies and their physiological consequences.

Conclusion

Chapter 37 is foundational for understanding how the circulatory and respiratory systems sustain life. By mastering
the key concepts, practicing with targeted questions, and applying strategic study methods, you'll be well prepared
to tackle the test. Remember, the goal is not just to memorize facts but to grasp how these systems interact
dynamically. Good luck, and may your exam performance reflect the depth of your preparation!
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