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Unlocking the Secrets of Chapter 37, Question 3: The Respiratory System 
Answer Key

When students finish a textbook chapter, the most common challenge is translating the dense information into

clear, concise answers. For many biology learners, Chapter 37 focuses on the respiratory system—a vital topic that

covers the mechanics of breathing, gas exchange, and the anatomy of the lungs. Question 3 of this chapter often

serves as a pivotal checkpoint, testing students’ understanding of key concepts such as alveolar ventilation,

diffusion, and the role of respiratory muscles.

In this guide, we provide a comprehensive, step �by �step answer key for chapter 37 3 the respiratory system 

answer keywhile also offering context, explanations, and study tips to help you master the material. Whether

you’re a high school student preparing for an exam or a college biology major tackling advanced coursework, this

article will deepen your grasp of the respiratory system and sharpen your test �taking skills.

Why Chapter 37, Question 3 Matters

Question 3 typically requires students to apply foundational knowledge to a realistic scenario. It may ask you to

calculate alveolar ventilation, identify the primary muscle of inspiration, or explain how oxygen is transported from

alveoli to the bloodstream. Mastering this question demonstrates:

•  Proficiency in interpreting physiological data.

•  Ability to integrate anatomical and functional information.

•  Skill in applying scientific reasoning to problem �solving.

Overview of the Respiratory System

Before diving into the answer key, let’s recap the key components and functions of the respiratory system:

1.  Upper Respiratory Tract: Nose, pharynx, larynx—filters, warms, and humidifies air.

2.  Lower Respiratory Tract: Trachea, bronchi, bronchioles, alveoli—conducts air to the gas �exchange sites.

3.  Respiratory Muscles: Diaphragm and intercostal muscles—drive the mechanics of breathing.

4.  Gas Exchange: Diffusion of oxygen into blood and removal of carbon dioxide.

5.  Transport Mechanisms: Hemoglobin in red blood cells, dissolved gases in plasma.

Decoding Question 3: The Core Concepts

Although the exact wording of Question 3 may vary across textbooks, it generally revolves around one or more of

the following themes:

•  Calculating alveolar ventilation or minute ventilation.

•  Identifying the muscle responsible for inhalation or exhalation.

•  Explaining the diffusion of gases across the alveolar–capillary membrane.

•  Describing the impact of respiratory pathologies on gas exchange.

The Step �by �Step Answer Key



1. Determining Alveolar Ventilation

Alveolar ventilation (VA) is the volume of air that reaches the alveoli per minute, excluding dead space. The formula

is:

VA = (Tidal Volume – Dead Space) × Respiratory Rate

Assuming the textbook provides the following values:

•  Tidal Volume (VT) = 500 mL

•  Dead Space (Vd) = 150 mL

•  Respiratory Rate (RR) = 12 breaths/min

Plugging the numbers in:

VA = (500 mL – 150 mL) × 12 = 350 mL × 12 = 4,200 mL/min

Thus, the alveolar ventilation is 4.2 L/min.

2. Identifying the Primary Muscle of Inspiration

During quiet breathing, the diaphragm is the main muscle of inspiration, contracting to increase thoracic volume

and reduce intrapulmonary pressure. The intercostal muscles assist by elevating the ribs.

Answer: Diaphragm

3. Explaining Gas Diffusion Across the Alveolar Membrane

Oxygen diffuses from alveoli to pulmonary capillaries because the partial pressure of oxygen (PO ‚) is higher in the

alveoli ("H 100 mmHg) than in the blood ("H 40 mmHg). Carbon dioxide moves in the opposite direction due to its higher

partial pressure in blood ("H /45 mmHg) compared to alveoli ("H /40 mmHg).

The rate of diffusion follows Fick’s Law:

Rate = (Diffusion Coefficient × Surface Area × Pressure Gradient) / Membrane Thickness

Key points:

•  Large surface area and thin membrane favor rapid gas exchange.

•  High pressure gradients drive diffusion.

•  Alveolar ventilation ensures fresh air maintains the necessary pressure gradients.

4. Linking Respiratory Rate to Oxygen Delivery

If the respiratory rate increases, alveolar ventilation rises, enhancing oxygen uptake and carbon dioxide elimination.

However, excessively high rates may reduce tidal volume, limiting the amount of oxygen delivered per breath.

In a typical scenario, a moderate increase in RR improves oxygenation until the tidal volume drops enough to offset

the benefit.

5. Addressing Pathophysiological Scenarios

Suppose the question asks how chronic obstructive pulmonary disease (COPD) affects alveolar ventilation. The

answer would highlight:

•  Airway obstruction reduces airflow, decreasing alveolar ventilation.

•  Hyperinflation increases dead space, further reducing effective ventilation.

•  Compensatory mechanisms, such as increased respiratory rate, may partially offset the deficit but can lead to 



respiratory fatigue.

Common Mistakes to Avoid

•  Confusing minute ventilation (total air moved) with alveolar ventilation (effective air).

•  Ignoring dead space when calculating alveolar ventilation.

•  Assuming the diaphragm is the sole muscle responsible for all breathing—intercostals play a role during 

exertion.

•  Overlooking the importance of pressure gradients in gas diffusion.

Tips for Mastering Respiratory System Questions

1.  Draw Diagrams: Visualizing the respiratory cycle helps cement the roles of different structures.

2.  Practice Calculations: Work through multiple ventilation scenarios to become comfortable with formulas.

3.  Use Mnemonics: For example, “DIP” for Diaphragm, Intercostals, Pectoralis muscles.

4.  Relate to Real �World Examples: Think about how athletes breathe differently or how smokers experience 

reduced gas exchange.

5.  Review Key Terms: Make sure you understand definitions of alveolar, dead space, minute ventilation, and 

diffusion.

Additional Resources for Deeper Learning

•  Khan Academy – Respiratory System

•  National Center for Biotechnology Information – Respiratory Physiology

•  Video: How Breathing Works – CrashCourse

•  Biology Online – Comprehensive Respiratory System Guide

Conclusion

Mastering chapter 37 3 the respiratory system answer keygoes beyond memorizing facts—it requires a solid

grasp of the physiological principles that govern breathing. By understanding how alveolar ventilation is calculated,

recognizing the primary muscles involved, and explaining the diffusion process, you’ll be well �prepared not only for

this specific question but also for any related problems that test your knowledge of respiratory physiology.

Keep practicing, use the resources above, and soon you’ll find that the complexities of the respiratory system

become intuitive, making your exams a breeze. Happy studying!
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