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Chapter 37 Circulatory and Respiratory Systems Answer Key

Welcome to your definitive guide to mastering the circulatory and respiratory systems in Chapter 37 of your
textbook. Whether you're a high school biology student preparing for a midterm, a college sophomore tackling an
anatomy exam, or a lifelong learner brushing up on human physiology, this article offers a clear, comprehensive
review of key concepts, paired with an answer key to help you gauge your understanding. The content is written in
a natural, engaging tone and follows SEO best practices to ensure you find the information you need quickly.
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Introduction

Understanding how blood and oxygen move through the body is essential for grasping many aspects of health,
disease, and physiology. Chapter 37 dives deep into the mechanics of the heart, blood vessels, lungs, and the gas
exchange processes that keep us alive. This article breaks down the chapter's core topics, explains complex
mechanisms in plain language, and provides a detailed answer key for the practice questions you'll find at the end
of the chapter.

Key terms such as cardiac output, alveoli, hemoglobin, and pulmonary circulationare highlighted throughout.
By the time you finish reading, you'll not only have a solid grasp of the circulatory and respiratory systems but also
a handy reference for exam prep.

The Circulatory System

Heart Anatomy and Function

The heart is a muscular organ that pumps blood throughout the body. It consists of four chambers: two atria (upper
chambers) and two ventricles (lower chambers). Blood flows from the body into the right atrium, then to the right
ventricle, and is pumped to the lungs via the pulmonary artery. Oxygen-rich blood returns from the lungs to the left
atrium, moves into the left ventricle, and is then distributed through the systemic circulation.

The cardiac cycle comprises two main phases:

» Systole — the contraction phase where the ventricles pump blood.
< Diastole — the relaxation phase allowing the heart to fill with blood.

Key structures include the mitral valve (left atrium to left ventricle) and the tricuspid valve (right atrium to right
ventricle). The coronary arteries supply oxygenated blood to the heart muscle itself.



Blood Vessels and Circulatory Pathways
Blood vessels are categorized into arteries, veins, and capillaries:
« Arteries carry oxygenated blood away from the heart.

¢ Veins return deoxygenated blood to the heart.
e Capillaries facilitate the exchange of gases, nutrients, and waste between blood and tissues.

Systemic circulation covers the entire body, while pulmonary circulation refers specifically to the blood flow between
the heart and lungs. The pulmonary capillariesare where oxygen enters the bloodstream and carbon dioxide is
released.

Cardiac Output and Blood Pressure
Cardiac output (CO) is calculated as heart rate (HR) multiplied by stroke volume (SV):

Blood pressure is expressed as systolic/diastolic values (e.g., 120/80 mmHg). It reflects the force exerted by blood
on vessel walls. Factors influencing blood pressure include vascular resistance, blood volume, and cardiac output.
Understanding these dynamics is crucial for diagnosing conditions like hypertension and heart failure.

The Respiratory System

Upper and Lower Airway Anatomy

The respiratory system begins at the nose and mouth, where air is filtered, warmed, and humidified. It travels
through the pharynx, larynx (voice box), trachea, and bronchi, branching into smaller bronchioles that end in the
alveolar sacs. The alveoli are tiny, balloon-like structures where gas exchange occurs.

Mechanics of Breathing
Breathing involves two primary phases:
* Inspiration — diaphragm contracts and moves downward; intercostal muscles pull ribs upward and outward,

expanding the thoracic cavity.
¢ Expiration — diaphragm relaxes and rises; ribs return to their resting position, reducing thoracic volume.

These movements change intrathoracic pressure, creating a pressure gradient that draws air into the lungs during

inspiration and pushes it out during expiration.

Gas Exchange and Oxygen Transport

In the alveoli, oxygen diffuses across the alveolar—capillary membrane into the bloodstream, while carbon dioxide
moves from blood to alveoli for exhalation. Hemoglobin, a protein in red blood cells, binds oxygen molecules,
forming oxyhemoglobin. The oxygen saturation of hemoglobin is typically around 95-100% in healthy adults.

Key equations:

¢ Oxygen saturation (Sa02) = (O2 bound to hemoglobin / total hemoglobin capacity) x 100%
e CO2 transport: dissolved CO2 + carbaminohemoglobin + bicarbonate (HCO3 {)

Respiratory Rate and Minute Ventilation

Respiratory rate (RR) is the number of breaths per minute. Minute ventilation (VE) is the total volume of air inhaled
or exhaled per minute:

Normal values for adults are RR = 12-20 breaths/min and VE = 4-8 L/min.



How They Work Together

The circulatory and respiratory systems are tightly interlinked, forming the foundation of the cardiovascular—
pulmonary axis. Blood circulates through the lungs where it receives oxygen and releases carbon dioxide, then
travels to the body's tissues to deliver oxygen and remove waste. This continuous loop is vital for maintaining
homeostasis.

During exercise, the body increases cardiac output and breathing rate to meet higher oxygen demands. Hormones
such as adrenaline and noradrenaline stimulate these changes by increasing heart rate and vasodilation. The
body’s ability to adapt to varying levels of oxygen and carbon dioxide is a hallmark of efficient physiology.

Practice Questions & Answers

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

1. To transport oxygenated blood to the heart

2. To filter out toxins from the blood

3. To facilitate the exchange of oxygen and carbon dioxide between blood and alveoli
4. To store excess glucose

Answer: 3.To facilitate the exchange of oxygen and carbon dioxide between blood and alveoli

Explanation: Pulmonary capillaries surround the alveoli, allowing gases to diffuse across the thin capillary walls into
the bloodstream.

2. During which phase of the cardiac cycle does the left ventricle contract?

1. Systole
2. Diastole
3. Both

4. Neither

Answer: 1. Systole
Explanation: Systole is the contraction phase, during which the ventricles pump blood out of the heart.

3.Which muscle is primarily responsible for expanding the thoracic cavity during inspiration?

[

. Diaphragm

2. Intercostal muscles

3. Diaphragm and intercostal muscles together
4. Abdominal muscles

Answer: 3. Diaphragm and intercostal muscles together

Explanation: The diaphragm contracts and moves downward, while the external intercostal muscles lift the ribs,
increasing thoracic volume.

4. What is the typical oxygen saturation level of hemoglobin in a healthy adult?
1. 70-80%
2. 80-90%
3. 90-95%
4. 95-100%

Answer: 4. 95-100%



Explanation: Healthy adults usually have oxygen saturation (SaO2) between 95% and 100%, indicating efficient
oxygen binding.

5. Cardiac output is calculated by multiplying which two variables?

1. Heart rate and blood pressure

2. Heart rate and stroke volume

3. Stroke volume and systolic pressure
4. Heart rate and diastolic pressure

Answer: 2. Heart rate and stroke volume
Explanation: Cardiac output (CO) = HR x SV, representing the volume of blood pumped per minute.

6. Which of the following is NOT a function of the alveoli?

1. Gas exchange

2. Secretion of surfactant

3. Filtering of airborne particles

4. Providing a large surface area for diffusion

Answer: 3. Filtering of airborne particles
Explanation: Filtering occurs in the upper airways; alveoli are specialized for gas exchange.

7.What role does the mitral valve play in the cardiac cycle?

1. Prevents backflow from the left ventricle to the left atrium

2. Prevents backflow from the right ventricle to the right atrium
3. Regulates pulmonary blood flow

4. Controls venous return from the body

Answer: 1. Prevents backflow from the left ventricle to the left atrium
Explanation: The mitral valve (bicuspid) ensures unidirectional flow from the left atrium to the left ventricle.

8.Which gas is primarily responsible for stimulating the respiratory center during increased CO2
levels?

1. Oxygen (02)

2. Carbon dioxide (CO2)

3. Nitrogen (N2)

4. Helium (He)

Answer: 2. Carbon dioxide (CO<sub>2</sub>)</strong
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