
The Cardiopulmonary 
System and Pressure

 
The heart is one of the main organs of the cardiopulmonary system. It pumps 
blood to every part of your body, including itself. The blood vessels shown 
here nourish the heart with blood. 

 Write a paragraph that explains how you think blood 
flows through your body.

What’s What’s thatthat ?
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The pulmonary-circulatory 
system, driven by pressure 
generated by the heart, 
functions as a whole to 
supply oxygen to and 
remove carbon dioxide 
from your cells.

LESSON 1
The Pulmonary- 
Circulatory System

 The pulmo-
nary and circulatory sys-
tems work together to 
transport oxygen to your 
cells and to remove car-
bon dioxide from your 
cells.

LESSON 2

Pressure and the Body
 Pressure 

allows us to breathe and 
keeps blood flowing 
throughout the circula-
tory system.

5.b, 7.c

5.b, 6.j, 7.a, 7.c, 7.e

�������������	
��������
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Does your pulse change?
You probably know that you 
can feel your pulse, or heart-
beat, in your wrist. Did you 
know that it also can be felt 
in your neck and even in 
your ankle? 

Procedure
1. Using two fingers, but not your thumb, 

find your pulse.

2. Using a clock with a second hand, count 
the number of beats for 15 s; multiply 
this number by 4 and record.

3. Record the number of times you take a 
breath in 1 min.

4. Perform a physical task.

5. Record your pulse and breathing rate.

Think About This  
• Report Did your heart rate increase or 

decrease after the activity? Breathing rate?

• Hypothesize Think of a reason your 
breathing rate and heart rate would both 
change.

Visit       to:

▶ ▶ view

▶ ▶ explore Virtual Labs

▶ ▶ access content-related Web links

▶ ▶ take the Standards Check

 STEP 1 Fold  the bottom of a horizontal 
sheet of paper up about 5 cm.

 

 STEP 2 Fold  into thirds.

 

 STEP 3 Unfold  twice and dot with glue 
or staple to make three pockets. 
Label as shown.

 

Circulatory System 
Failure Make the 
following Foldable to 
summarize conditions that 
result from failure of the 
cardiopulmonary system.

Recognizing Cause and Effect As you 
read this chapter, record information about 
the causes and effects of the conditions on 
note cards and place them in the 
appropriate pockets.

ca7.msscience.com

5.b, 7.c 

ELA7: R 2.3
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GetGet  ReadyReady  toto  ReadRead
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Learn It! Summarizing helps you orga-
nize information, focus on main ideas, and reduce the 
amount of information to remember. To summarize, 
restate the important facts in a short sentence or para-
graph. Be brief and do not include too many details.

Practice It! Read the text on page 408 
labeled The Heart as a Pump. Then read the summary 
below and look at the important facts from that passage.

The heart is a muscle that 
can contract and relax.

Pressure can be increased 
by increasing force or 
decreasing area.

When the heart contracts, 
the chamber the blood is in 
gets smaller.

A smaller chamber has less 
area.

Changes in pressure are how 
the heart pumps blood 
through the body.

Important Facts

Summary

Summarize

Apply It! Practice summarizing 
as you read this chapter. Stop after each lesson 
and write a brief summary.
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Target Your Reading
Use this to focus on the main ideas as you read the chapter.

1  Before you read the chapter, respond to the statements 
below on your worksheet or on a numbered sheet of paper.

• Write an A if you agree with the statement.

• Write a D if you disagree with the statement.

2  After you read the chapter, look back to this page to see if 
you’ve changed your mind about any of the statements.

• If any of your answers changed, explain why.

• Change any false statements into true statements.

• Use your revised statements as a study guide.

 1 All arteries contain oxygenated blood.

 2  Veins and arteries are identical in structure but take 
blood in different directions.

 3  Your lungs have a greater surface area inside than 
they do outside.

 4  If more than two of your grandparents develop heart 
disease, you probably will too.

 5 Blood flows through your lungs.

 6  If you have high blood pressure, your heart could 
explode.

 7  It is better to have low blood pressure than high 
blood pressure.

 8 Air is pulled into your lungs.

 9 Blood flows in one direction in your body.

 10  You can increase pressure by decreasing surface area.

Before You Read
A or D

Statement After You Read
A or D

Reread your summary to 

make sure you didn’t 

change the author’s original 

meaning or ideas.

Print a worksheet of
this page at
 .ca7.msscience.com
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LESSON 1

Figure 1 The pulmonary system includes all the 
passageways that bring air in and out of the body.

Reading Guide

What You’ll Learn

▼ Investigate the pulmonary 
and circulatory systems.

▼ Describe the interaction 
of the pulmonary and 
circulatory systems.

▼ Explain how problems can 
occur in the pulmonary and 
circulatory systems.

Why It’s Important
Understanding how these 
systems work will help you 
decrease your risks for 
diseases.

Vocabulary
pulmonary atrium
 system ventricle
breathing artery
lungs  capillary
pneumonia vein
suffocation heart attack
asthma stroke
circulatory  heart
 system 

Review Vocabulary
respiration: a series of 
chemical reactions that 
transforms the energy in 
food molecules to usable 
cellular energy (p. 68)

The Pulmonary-Circulatory 
System

The pulmonary and circulatory systems work 
together to transport oxygen to your cells and to remove 
carbon dioxide from your cells.

Real-World Reading Connection Take a deep breath. Notice 
how your chest expands. Every time you breathe, air enters and 
exits your lungs. At the same time, your heart is constantly beat-
ing. How do these events happen and why are they necessary for 
survival? 

The Pulmonary System
You may already know that we, like all animals, need oxygen 

to live. We get oxygen from the air we breathe. We also need to 
rid our bodies of carbon dioxide. Recall from Chapter 1 that 
carbon dioxide is a waste product of cellular respiration. How 
do we take in oxygen and remove carbon dioxide? Our pulmo-
nary system (PUL muh nar ee • SIHS tehm) contains tissues 
and organs specialized for taking in oxygen and removing car-
bon dioxide from our bodies and for exchanging oxygen and 
carbon dioxide. The pulmonary system is also often referred to 
as the respiratory system. Figure 1 highlights the organs and tis-
sues of the pulmonary system. Take a deep breath. Think about 
where you feel the air moving through your body. Look at 
Figure 1 and trace the path you think the air follows.

392 Chapter 10  

  Science Content 
Standards

5.b Students know organ systems function 
because of the contributions of individual 
organs, tissues, and cells. The failure of any 
part can affect the entire system.
7.c Communicate the logical connection 

among hypotheses, science concepts, tests 
conducted, data collected, and conclusions 
drawn from the scientific evidence.
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Breathing
The pulmonary system is open to the atmo-

sphere, so atmospheric air can move into and out 
of your body. Breathing is the process of air 
entering and exiting the lungs. Inhalation is 
breathing in air, while exhalation is breathing air 
out. Both phases are shown in Figure 2. The 
muscles between your ribs play an important 
role, allowing your rib cage to expand and con-
tract. This alone is responsible for 25 percent of 
the breathing process. When the flat muscle 
below your rib cage called the diaphragm 
contracts, inhalation begins. When it relaxes, 
exhalation begins.

When you inhale, air enters the pulmonary 
system through your nose or mouth. Air from 
the nose and mouth first passes through the 
pharynx, a tubelike passageway in the throat. 
Then air moves into your larynx, the valve sepa-
rating the upper and lower portions of the throat 
where sound is produced. Beyond the larynx 
food objects proceed to the digestive system. Air 
goes to the trachea, a 12-cm-long tube lined with 
C-shaped rings of cartilage to prevent it from 
collapsing. The trachea forks into two branches, 
called bronchi (BRAHN ki) (singular, bronchus). 
Air continues its path through the bronchi.

The bronchi are connected to the lungs, the 
organs of the pulmonary system. Air enters the 
lungs through the bronchi and the bronchi then 
divide into branched tubes called bronchioles 
(BRON kee ohlz). These tubes continue to divide 
like branches of a tree getting smaller and 
smaller. At the end of the bronchioles, like leaves 
at the end of twigs, are millions of microscopic 
sacs called alveoli (al VEE uh li)(singular, alveo-
lus). Alveoli are like tiny balloons that fill with 
air as you breathe. In the alveoli, oxygen from 
the air that was breathed in and carbon dioxide 
from the cells are exchanged. The air that now 
has little oxygen and is high in carbon dioxide is 
exhaled and flows out in the reverse path.

 
Where does gas exchange take 
place in the lungs?

Inhalation

Figure 2 The lungs expand and contract, 
allowing for inhalation and exhalation.

Describe the physical differences that would 
occur in the inhalation and exhalation images if 
the diaphragm had a hole in it.

Exhalation
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Problems in the Pulmonary System 

We could live days without water and longer than a month 
without food. However, we cannot live even an hour without oxy-
gen. Cells combine the food and oxygen to produce energy. You 
have probably had nasal congestion from colds or other illnesses. 
Congestion from colds sometimes makes it hard to breathe 
because your swollen sinuses fill with fluid and mucus blocks air 
passageways in your lungs. Other problems in the pulmonary sys-
tem, such as pneumonia, suffocation, and asthma, make it diffi-
cult to breathe and can lead to severe health problems. Problems 
in the pulmonary system prevent oxygen from reaching the lungs.

Pneumonia One of the leading causes of death in the United 
States is pneumonia (noo MOH nyuh), an infection of the lungs. 
Viruses, bacteria, fungi, and parasites can cause pneumonia. Thick 
fluid may build up in the lungs of a person with pneumonia. Fluid 
in the lungs interferes with gas exchange. This causes less oxygen 
to be absorbed into the blood. X rays are often used to diagnose 
pneumonia. Compare the X rays in Figure 3 of the lungs of a 
healthy person and a person with pneumonia. 

Pneumonia is caused by contact with mucus from an infected 
person or the introduction of bacteria or viruses normally present 
in the mouth and throat into the lungs. Many times, people weak-
ened by environmental conditions, other illnesses, and infections 
may also contract pneumonia. This is why people who contract 
pneumonia in the hospital while being treated for other conditions 
are at a greater risk.   

 
Identify how pneumonia makes it difficult to breathe.

Suffocation Have you ever seen someone choking? Food or other 
objects can become stuck in a person’s airway. When this happens, 
oxygen cannot be supplied to the lungs. Suffocation occurs when 
the lungs and body do not receive enough oxygen. Figure 4 shows 
abdominal thrusts, used to dislodge an object from a person’s air-
way. Choking is not the only cause of suffocation. Infants and chil-
dren can suffocate if blankets or plastic bags cover their faces. 
Gases such as carbon monoxide can also cause suffocation. Car-
bon monoxide takes the place of oxygen in the blood and is dan-
gerous because it is odorless. Therefore, a person unknowingly can 
be exposed to high levels of carbon monoxide. 

 
 
Figure 4 What signs are present when someone is 
choking and unable to breathe?

Figure 3 In an X ray, 
healthy lungs are 
transparent because 
they are filled with air. 
Cloudy, white areas in 
the lungs are a sign of 
pneumonia.

Normal Lung

Lung with 
Pneumonia
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Visualizing Abdominal Thrusts

A  The rescuer stands 
behind the choking vic-
tim and wraps her arms 
around the victim’s 
upper abdomen. She 
places a fist (thumb side 
in) against the victim’s 
stomach. The fist should 
be below the ribs and 
above the navel.

B  With a forceful, quick movement, the rescuer 
thrusts her fist up into the area below the ribs. This 
action should be repeated as many times as necessary.

Food is lodged in the 
victim’s trachea.

The rescuer places her fist 
against the victim’s stomach.

The rescuer’s second hand 
adds force to the fist.

An 
upward 
thrust 
dislodges 
the food 
from the 
victim’s 
trachea.

The rescuer uses abdomi-
nal thrusts to force the 
victim’s diaphragm up. 
This decreases the vol-
ume of the chest cavity 
and forces air up in the 
trachea. The result is a 
rush of air that dislodges 
and expels the food or 
other object. The victim 
can breathe again. This 
techinque is shown at 
right and should only be 
performed in emergency 
situations.

Figure 4 
When food or other objects become lodged in the trachea, 
airflow between the lungs and the mouth and nasal cavity 
is blocked. Death can occur in minutes. However, prompt 
action by someone can save the life of a choking victim.

Contributed by National Geographic
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Asthma Patient

Asthma The most common long-term disease in children is 
asthma (AZ muh), a disease of the airways to the lungs. Common 
substances that cause allergies, such as cigarette smoke, pollen, pet 
dander, insect droppings, mold, and ozone, cause a more severe 
reaction in people with asthma. Their airways become swollen, 
making them narrower than normal. This narrowing makes it dif-
ficult to take in enough oxygen, as shown in Figure 5. This causes 
wheezing, chest tightness, coughing, and trouble breathing. Nearly 
one in five children in California has asthma. The symptoms of 
asthma come and go with exposure to allergens. Therefore, people 
with asthma should be careful to avoid situations in which they 
are exposed to allergens. 

What is the best way to relieve symptoms of asthma?

Many asthma triggers can be difficult to avoid, but it is still 
possible to lead a normal life with proper treatment. Air pollution, 
such as smog and ozone, is the primary trigger of most asthma 
attacks. In some cities, all residents, not just those with asthma, 
are warned to stay indoors on days when high levels of pollution 
are measured. Smog levels in California exceeded federal health 
limits on 109 days in 2004. Exercise can trigger asthma attacks in 
some people. People with this condition do not have to avoid exer-
cise, but they should seek medical advice before beginning a fit-
ness program. With a plan for prevention and treatment of 
asthma, athletes are unlimited by their condition. Some Olympic 
athletes, such as swimmer Tom Dolan and track-and-field star 
Jackie Joyner-Kersee, have won many gold medals with correct 
monitoring and treatment of their asthma.

Figure 5 This doctor is checking the breathing of an 
asthmatic patient. An asthma patient has swollen airways.

Airways of an Asthma Patient
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The Circulatory System
All the cells of our bodies need oxygen, food, and other nutri-

ents. Cells also produce waste products that need to be removed. 
How do substances get to and from cells? All these substances are 
transported by the blood in the circulatory system. The circula-
tory system is the system that contains the heart and blood vessels 
and transports blood throughout the body. 

Blood
If you have seen your blood, you know that it is a dark red liq-

uid. Blood is a tissue that contains many different substances—
even cells. Blood is about 55 percent plasma, which is 90 percent 
water. The remaining 10 percent is composed of ions, proteins, and 
other substances the body produces or requires.

Platelets and White Blood Cells Platelets and white and red blood 
cells, listed on Table 1, make up the remaining portion of blood. 
Platelets are fragments of cells contained in your blood. After an 
injury, proteins in the blood cause platelets to form a plug which 
stops the bleeding. Without platelets, even a small cut would con-
tinue bleeding because a scab would not form. White blood cells 
are part of the immune system, which fights infections.

 Table 1 What are the functions of each of the whole 
blood components?

Table 1 Components in Whole Blood

Blood Cells Example Function

Red blood cells Transport oxygen, help 
transport carbon 
dioxide

White blood cells Defense and immunity

Platelets Clotting

WORD ORIGIN
circulatory system
circ– from Greek word circe 
meaning circle

Interactive Table Organize information 
about the components of whole blood at
 . ca7.msscience.com
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Figure 6 You might think the left and 
right chambers of the heart are labeled 
incorrectly. Pick up your book and place 
the cover against your chest. You will see 
the heart is drawn as it would appear 
inside your chest. 
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Red Blood Cells Your body contains about 25 trillion red blood 
cells. Red blood cells are normally shaped like a disc that is flat-
tened on both sides. Red blood cells have iron-containing proteins 
called hemoglobin that carry oxygen. Because of this protein and 
their shape, red blood cells can transport about one billion oxygen 
molecules.

How do red blood cells carry oxygen?

Red blood cells constantly wear out and your body replaces 
them. They last about 120 days, so you have a completely new pop-
ulation of red blood cells every two months. Because of this, peo-
ple can donate blood about every eight weeks.

Heart
The heart is the organ of the circulatory system that pumps 

blood. It is hollow, muscular, about the size of your fist, and 
located in the middle of the chest between the lungs. 

Figure 6 shows how the heart is divided into four chambers. 
The two upper chambers of the heart that receive blood are called 
atria (singular, atrium). The ventricles are the two lower cham-
bers that pump blood out of the heart. Deoxygenated blood enters 
the right atrium of the heart. The heart pumps this blood through 
the right ventricle and into the lungs. Then the blood flows back 
to the left atrium of the heart where it is pumped through the left 
ventricle and to the body. 




Figure 8 The blood vessels supply the body 
with blood and oxygen while taking away 
waste products such as carbon dioxide.

Describe how blood flows into and out of the organs.
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Blood Vessels
Blood travels to and from the heart in vessels, 

as shown in Figure 7. The vessels of the circula-
tory system are like the roads of a city. A city has 
large interstates, smaller highways, and even 
smaller neighborhood streets. Similarly, the circu-
latory system has large blood vessels that are con-
nected to smaller vessels. Arteries are vessels that 
carry blood away from the heart to organs in the 
body. Arteries branch into smaller vessels, and 
then even smaller vessels called capillaries. 
Capillaries are the blood vessels that deliver oxy-
gen and nutrients to the organs, as shown in 
Figure 8. Just as oxygenated blood flows away 
from the heart, deoxygenated blood carrying car-
bon dioxide must return to the heart. The capil-
laries take up carbon dioxide and other wastes 
before joining with larger vessels that carry the 
blood on its return path. These vessels connect to 
larger vessels called veins that carry blood to the 
heart. 

All blood vessels have the same basic structure. 
The inner lining is is a thin, flat layer of cells 
where the blood and the vessel wall meet. Every 
part of the circulatory system is lined by this thin 
layer of cells. Capillaries sometimes only have 
this thin layer of cells. The next layer is of con-
nective tissue followed by a layer of smooth mus-
cle. The muscle layer is more highly developed in 
the arteries. Why do you think this is? Finally, 
there is another layer of connective tissue that 
contains the nerves and supplies the larger blood 
vessels with nutrients.

Figure 7 Blood flow throughout the body 
is called systemic circulation.
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Problems in the Circulatory System
Problems in the circulatory system prevent 

oxygen from reaching the cells and can lead to 
serious health problems and death. Diseases of 
the heart and blood vessels are called cardiovas-
cular diseases (kar dee oh VAS kyuh lur • 
dih ZEEZ ez). Cardiovascular disease causes 
more than half the deaths in the United States.

Risk factors for cardiovascular disease include 
being overweight, eating a diet high in saturated 
fat and cholesterol, smoking, having high sugar 
in the blood, being physically inactive, and con-
suming too much alcohol. Older men are more 
likely to show symptoms of cardiovascular dis-
ease than anyone else. Although tests are avail-
able to screen for heart disease, it is instead 
recommended that people who do not show 
symptoms, such as heart attack and stroke, iden-
tify and eliminate risk factors in their lives.

Heart Attack The arteries that supply the heart 
muscle with blood and oxygen are the coronary 
arteries. A heart attack occurs if the coronary 
arteries cannot supply enough blood to the heart. 
This happens when the coronary arteries clog, as 
shown in Figure 9. The heart muscle may die and 
the heart may stop working if the muscle does 
not receive enough oxygen. Symptoms of a heart 
attack include chest pain, pain in the arms and 
back, shortness of breath, and dizziness. 

Stroke Without oxygen, brain tissue will die 
within 4–5 minutes. A stroke is the death of 
brain tissue. A stroke can happen if a blood ves-
sel to the brain is blocked or if one of these blood 
vessels breaks. A ruptured blood vessel, or a 
blocked vessel, also shown in Figure 9, prevents 
blood flow to the brain. Once brain tissue dies, it 
is not replaced. A stroke may result in memory 
loss, loss of muscle control, or other loss of nerve 
function, depending on where in the brain the 
stroke occurs.

Stroke is the third leading cause of death in 
adults. When the blood vessels in the brain have 
degenerated enough in one place to have a stroke, 
the overall condition is usually not healthy.

Figure 9 Notice the cause of these 
cardiovascular diseases.

Infer why a disruption of blood flow to the brain or 
heart would be harmful to a person’s health.

Heart Attack

Stroke
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Exchanges Between the Pulmonary 
and Circulatory Systems

The pulmonary and circulatory systems must both function 
properly for us to survive. The circulatory system cannot deliver 
oxygen unless the blood has been successfully oxygenated by the 
pulmonary system. Similarly, the muscles of the rib cage and dia-
phragm cannot function unless the circulatory system supplies 
them with oxygenated blood. The air in the alveoli and the blood 
in the capillaries must be able to exchange oxygen and carbon 
dioxide freely over the thin membrane that separates them. All the 
organs, tissues, and cells of both systems must function properly 
for the systems to function normally. Figure 10 illustrates some of 
the interactions of the pulmonary and circulatory systems.

Gas Exchange
Perhaps the most important exchange between the pulmonary 

and circulatory systems is the gas exchange in the lungs. The 
membrane separating the capillaries and the alveoli allows gases to 
move across it. No energy is needed for the exchange of oxygen 
and carbon dioxide—the gases move from regions where they are 
at a higher concentration to regions where they are at a lower 
concentration.

What two gases are exchanged in the lungs?

The structure of your lungs allows a great amount of oxygen 
and carbon dioxide to be exchanged between the air you breathe 
and your blood because the structure within the lungs greatly 
increases the surface area of the lungs.

Figure 10 The pulmo-
nary system and circula-
tory system work together 
to supply all the tissues of 
the body with oxygen.

ACADEMIC VOCABULARY
concentration (kahn sen 
TRAY shun)
(noun)  the measure of how 
much of a given substance is 
mixed with another substance
The concentration of sugar in 
soft drinks is high. 




Figure 11 The bronchi-
oles in the lungs are 
similar in form to the 
branches of a tree. The 
alveoli at the end of 
each bronchiole are sur-
rounded by small vessels.

Describe how gases are 
exchanged in the pulmonary 
system.

Exchange in the Lungs
Alveoli are surrounded by capillaries. Oxygen gas is removed 

from the air you breathe and passes across a thin membrane 
between the alveoli and the capillaries. At the same time, carbon 
dioxide passes in the opposite direction, from the capillaries to the 
alveoli into the air you had breathed in. This process is shown in 
Figure 11. When the level of carbon dioxide in the air in your lungs 
becomes great enough, you exhale without thinking about it.

You may have heard the word respiration used interchangeably 
with the word breathing. However, they are not the same. Respira-
tion is the use of oxygen and food and the production of carbon 
dioxide in your cells to produce energy, as discussed in Chapter 3. 
Breathing is the physical process of inhalation and exhalation.

Preventing Problems in the 
Pulmonary and Circulatory Systems

What can you do to reduce your risk of stroke and heart attack? 
Family history, or genetics, partially determines your risk. How-
ever, a healthy lifestyle is the best way to prevent cardiopulmonary 
problems. Exercise reduces the risk of cardiovascular disease by 
improving the flow of blood and oxygen throughout your body 
and by keeping your blood vessels flexible. Choosing not to smoke 
and eating a diet low in saturated fat and cholesterol also helps 
prevent cardiovascular disease. 

 
Name something you do that reduces your risk of 
cardiopulmonary disease.

402 Chapter 10 • The Cardiopulmonary System and Pressure
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LESSON 1 Review
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What have you learned?
The pulmonary and cardiovascular systems work together to 

provide your body with the oxygen it needs and to remove carbon 
dioxide. Your lungs are made up of millions of alveoli, which pro-
vide a place for gas exchange. Your heart pumps blood through 
your body, picking up oxygen in your lungs and delivering it to 
your tissues. It also takes carbon dioxide from your cells and 
returns it to the lungs, to be expelled from the body. These two 
systems are dependent on one another. Any failure in either sys-
tem affects the other system. Common failures include stroke, 
heart attack, pneumonia, and suffocation. Living a healthy lifestyle 
is the best way to avoid these problems in the cardiopulmonary 
system. 

Science nline
For more practice, visit Standards 
Check at  .

Summarize
Create your own lesson 
summary as you write a 
newsletter. 

1. Write this lesson title, 
number, and page num-
bers at the top of a sheet 
of paper. 

2. Review the text after 
the red main headings 
and write one sentence 
about each. These will be 
the headlines of your 
newsletter. 

3. Review the text and write 
2–3 sentences about each 
blue subheading. These 
sentences should tell who, 
what, when, where, and 
why information about 
each headline.

4. Illustrate your newsletter 
with diagrams of impor-
tant structures and pro-
cesses next to each 
headline. 

ca7.msscience.com

Standards Check

Using Vocabulary

1. Name three characteristics 
of alveoli. 5.b

2. Explain the function of 
hemoglobin. 5.b

Understanding Main Ideas

3. Give an example of how the 
pulmonary and circulatory sys-
tems are dependent on each 
other.  5.b

4. Draw a picture and trace the 
path of oxygen from the air 
outside your body to your 
cells. 5.b

5. State the reason why loss 
of oxygen to the brain is 
especially dangerous. 5.b

6. Compare and contrast veins 
and arteries. 5.b

Veins Arteries

7. How does pneumonia prevent 
oxygen from being absorbed 
into the blood? 5.b

A. Fluid built up in the lungs 
blocks the air flow.

B. The alveolar membranes 
get thicker.

C. The capillaries of the lungs 
become clogged.

D. Bacteria destroy alveoli.

Applying Science 

8. Predict what would happen 
if you were to decrease the 
number of red blood cells 
in your blood. 5.b

9. Assess your current lifestyle—
how heart-healthy are you? 
Make a list of risk factors of the 
typical student your age. 5.b

Circulatory System
 

ca7.msscience.com 
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Illness affects all systems of the body. What happens to one sys-
tem affects what happens to others. The data below were col-
lected at a hospital for three different patients.

Data
See data to the right.

Data Analysis
1. Graph Data Using the 

data in the medical chart 
above, graph each vital 
sign (variable) versus time. 
Graph each dependent 
variable versus time on 
one graph.

2. Interpreting Graphs 
What relationship do you 
see between the depen-
dent variables?

3. Conclude How are the 
two patients different 
from the control?

How does illness affect the 
cardiopulmonary system?

 
Science Content Standards

5.b  Students know organ systems function because of the contributions of individual organs, 
tissues, and cells. The failure of any part can affect the entire system. 
7.c  Communicate the logical connection among hypotheses, science concepts, tests conducted, 

data collected, and conclusions drawn from the scientific evidence. 



LESSON 2

Lesson 2 • Pressure and the Body 405

Pressure and the Body
Pressure allows us to breathe and keeps blood 

flowing throughout the circulatory system. 

Real-World Reading Connection What happens when you 
pump air into a ball? The ball becomes more firm as it fills with 
air. The air pushes against the walls of the ball. In the circulatory 
system, blood pushes against the walls of blood vessels.

What is pressure?
Air in a ball places pressure on the inside walls of the ball, 

keeping it inflated. Figure 12 shows another example of pres-
sure. Pressure is the amount of force per unit area. Many differ-
ent units are used to measure pressure. Atmospheric pressure, 
the pressure of air on Earth’s surface, often is measured in milli-
meters of mercury (mmHg). So is your blood presssure. You may 
be familiar with pounds per square inch (psi), a common mea-
sure for tire pressure. The pascal (Pa) is the SI unit of pressure.

What is pressure?

Reading Guide

What You’ll Learn

▼ Define pressure.

▼ Explain the role that 
pressure plays in the 
circulatory system.

Why It’s Important
The pressure in the 
cardiopulmonary system 
maintains the proper working 
order of your body.

Vocabulary
pressure
hypertension
shock

Review Vocabulary
atmosphere: mixture of 
gases that surrounds Earth 
(Grade 6)

Inflated Tire

Deflated Tire

Figure 12 A flat or underinflated tire has very low pressure 
and cannot support the weight of the bike. A fully inflated tire 
has enough pressure to support the bike and the rider.

  Science Content 
Standards

5.b Students know organ systems function 
because of the contributions of individual 
organs, tissues, and cells. The failure of any 
part can affect the entire system.
6.j Students know that contractions of the 

heart generate blood pressure and that 
heart valves prevent backflow of the blood 
in the circulatory system.
7.a Select and use appropriate tools and 

technology (including calculators, 
computers, balances, spring scales, 
microscopes, and binoculars) to perform 
tests, collect data, and display data. 
7.c Communicate the logical connection 

among hypotheses, science concepts, tests 
conducted, data collected, and conclusions 
drawn from the scientific evidence. 
7.e Communicate the steps and results 

from an investigation in written reports and 
oral presentations.





Figure 13 An under-inflated ball has very low pressure. The ball flattens when a brick is placed on 
top of it. When more air is added, the pressure inside the ball increases. The brick no longer can 
flatten the ball. The pressure on a ballerina’s toes is greater when all of her weight is only on her toes. 
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Changing Pressure
There are two ways to change pressure, as shown in Figure 13. 

First, pressure increases as you increase the amount of force 
applied to a constant area. For example, the force against the walls 
of a ball increases as more air pumps into the ball. Second, pres-
sure increases as you decrease the size of the area to which a con-
stant force is applied. For example, the pressure on a ballet 
dancer’s toes increases when she stands on her toes, as compared 
to standing on flat feet. This is because the dancer’s body weight is 
spread over the entire area of the foot. When the dancer is on her 
toes, the pressure is concentrated on a much smaller area. Simi-
larly, you can decrease the pressure on a surface by applying less 
force to it. You can also decrease pressure by spreading a force over 
a larger area. The equation for finding pressure is:

Pressure (Pa) =  
Force (N)

 � 
Area (m)

  

 P =   F � A 

 Figure 13 Identify in each set of photographs which 
factor of pressure has increased or decreased.

SCIENCE USE V. COMMON USE 
pressure 
Science Use the amount of 
force per unit area. When the 
pressure reached a critical point, 
the tea kettle began to whistle. 
Common Use a constant state 
of worry or urgency. Adrian 
began to feel pressure from 
increasing amounts of home-
work and lengthier soccer 
practices. 

Low Pressure High Pressure




Figure 14 Air moves 
from areas of high 
pressure to areas of 
lower pressure. 
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Pressure in the Pulmonary System 
When you inhale, do you push air into your lungs? You may 

think so, but air is pulled into your lungs, not pushed. Mammals, 
including humans, use this type of breathing to pull air into the 
lungs. The diaphragm and rib muscles move the chest cavity, as 
shown in Figure 14. During an inhalation they cause the chest cav-
ity to expand. The volume of the lungs is expanded and the pres-
sure in the alveoli decreases. This causes the pressure in the lungs 
to become lower than atmospheric pressure. Air moves from areas 
of high pressure to areas of low pressure, so air is pulled into the 
lungs. When we exhale, the chest contracts. The volume of the 
lungs decreases and forces the air out of the lungs and eventually 
through the mouth and nostrils. 

 
Describe what happens when pressure in the lungs is 
higher than atmospheric pressure.

Pressure in the Circulatory System
Have you ever tried to use a water hose when the water was 

turned on low? You probably had a hard time spraying the water. 
That is because the water in a hose must be under pressure in 
order to have a strong, far-reaching spray. Similarly, pressure is 
needed in the circulatory system. Without pressure, blood vessels 
would not be able to transport blood to all tissues. 

Inhalation Exhalation




Figure 15 Valves are located in 
the heart to prevent backflow of 
the blood. This is a top view of 
the heart.
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The Heart as a Pump
You use a pump to increase the air pressure of a tire or a ball. 

In the circulatory system, the heart is the pump. Recall from 
Chapter 9 that muscle fibers shorten when a muscle contracts. 
The heart is also a muscle that contracts. When the heart con-
tracts, the volume inside the chamber decreases. Blood is forced 
out of the chamber as the chamber gets smaller. This is similar to 
how toothpaste is squeezed out of a tube. 

Pumping in One Direction 
What happens if you squeeze the middle of a tube of toothpaste? 

Toothpaste moves in both directions. It is important for blood to 
move in one direction as the heart pumps. The heart and veins 
have valves that keep blood flowing in one direction through the 
circulatory system. Valves act like doors that open in only one 
direction. Figure 15 shows the valves in the heart. 

The contractions of the muscles of the heart create areas of 
greater and lesser pressure, pumping blood through the heart. 
Valves, shown in Figure 15, open and close and also contribute to 
the different pressures in the chambers. When the muscles of a 
chamber contract, the pressure in that chamber increases. When 
the muscles of a chamber relax, there is less pressure. The heart 
works like two pumps—the right and left atria contract nearly 
simultaneously and the right and left ventricles contract 
simultaneously.

How does changing pressure make the heart work?
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1 Right Atrium to Right Ventricle
Using Figure 16, trace the flow of blood through the heart. The 
right atrium receives blood from the body. The right ventricle 
relaxes and the tricuspid valve opens, blood flows into the right 
ventricle. When the right ventricle contracts, the tricuspid valve 
closes, preventing the blood from returning to the atrium.

2 Right Ventricle to Lungs
The increased pressure in the right ventricle causes the pulmonary 
valve to open. The blood is pumped to the lungs. The pressure of 
the blood in the arteries causes the pulmonary valve to close. 

3 Left Atrium to Left Ventricle
After gas exchange occurs, the blood returns to the heart. This 
time, it flows into the left atrium. When the left ventricle relaxes, 
the bicuspid valve opens and blood flows into the left ventricle. 

4 Left Ventricle to Body
The left ventricle contracts, the bicuspid valve closes and the aortic 
valve opens. This pumps blood into the aorta and to the body. The 
pressure in the aorta causes the aortic valve to close.

Continuous surges keep the blood moving through the arteries. 
As the blood enters the veins, far from the heart, blood pressure 
decreases. The valves in the veins, shown in Figure 17, prevent 
backflow, allowing the blood to return to the heart.

Figure 17 Valves in the 
veins, like those in the 
heart, prevent the back-
flow of blood.

Figure 16 Notice that 
the atria have thinner 
walls than the ventricles 
because the atria pump 
blood a shorter distance.

Describe what causes the 
pressure changes as the blood 
flows through the heart.

To see an animation of bloodflow 
through the heart, visit
 . ca7.msscience.com

http://ca7.msscience.com
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Problems with Blood Pressure
Have you ever noticed what happens when water pressure to a 

faucet changes? The water either slows to a trickle or flows out 
much faster than expected. In a faucet, a short-term change in 
water pressure usually does not have a negative impact. However, 
changes in pressure can lead to life-threatening problems in the 
human circulatory system.

Hypertension Healthy blood vessels are elastic. When blood ves-
sels lose elasticity, they cannot regulate blood flow as well. Some-
times the walls of blood vessels harden or vessels become blocked. 
This can lead to hypertension (HI pur ten shun), a dangerous rise 
in blood pressure caused by blockages in or the hardening of blood 
vessels. Since all organs are linked by the circulatory system, a 
dangerous rise in blood pressure can damage other organs. Hyper-
tension is a disease caused by genetic and environmental factors. A 
diet high in saturated fat, cholesterol, and salt is one environmental 
cause that increases a person’s risk of developing hypertension.

Shock As with high blood pressure, blood pressure that is too low 
can be very dangerous and life threatening. Shock is a condition 
in which a large amount of blood is lost, usually in a short period 
of time. Under certain circumstances, such as internal bleeding, 
a severe allergic reaction, or traumatic injury, blood leaves the 
vessels and shock occurs. When this happens, blood pressure 
decreases. The circulatory system, like a water hose, cannot func-
tion properly without pressure. The heart is not able to pump 
blood to all tissues without pressure. In some emergencies, shock 
is treated by stopping the blood loss and giving a blood transfu-
sion, if blood loss has been severe. 

 
Does shock cause an increase or a decrease in blood 
pressure?

Stress Inactivity Normal Atherosclerosis

Figure 18 The normal blood vessel in the middle has smooth, elastic walls. The vessel on the left 
has been damaged by stress and lack of use. On the right, the vessel has been partially filled by fat 
and cholesterol.

Describe What damage can hypertension do to blood vessels?

ACADEMIC VOCABULARY
period
(noun) an amount of time 
In a short period of time, Hector 
was able to complete all of his 
science homework. 
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What have you learned?
Pressure on a surface is determined by the area of the surface 

and the amount of force applied to it.  Changing the air pressure 
in your lungs relative to atmospheric pressure allows you to 
breathe. The heart provides pressure to pump blood through the 
body in one direction. If blood pressure becomes too high, as can 
happen when blood vessels become damaged, organs including the 
heart can become damaged from hypertension.  If blood is lost 
due to a sudden injury, the drop in blood pressure due to shock 
can also be life-threatening.

Science nline
For more practice, visit Standards 
Check at  .

Summarize
Create your own lesson 
summary as you design a 
visual aid.

1. Write the lesson title, 
number, and page num-
bers at the top of your 
poster. 

2. Scan the lesson to find 
the red main headings. 
Organize these headings 
on your poster, leaving 
space between each.

3. Design an information 
box beneath each red 
heading. In the box, list 
2–3 details, key terms, 
and definitions from each 
blue subheading.

4. Illustrate your poster with 
diagrams of important 
structures or processes 
next to each information 
box.

ca7.msscience.com

Standards Check

Using Vocabulary

1. Use pressure in a scientific 
sentence. 6.j

Understanding Main Ideas

2. State the purpose of valves 
in the heart and the veins. 6.j

3. Describe a situation in which 
you need to use pressure to 
accomplish a task. 6.j

4. Choose the correct flow of 
blood through the heart. 6.j

A. left atrium, left ventricle, 
right atrium, right ventricle

B. left ventricle, left atrium, 
right atrium, right ventricle

C. right atrium, right ventricle, 
left atrium, left ventricle

D. right ventricle, right atrium, 
left atrium, left ventricle

5. Assess the importance of 
pressure on our survivial. 6.j

6. Organize Information Copy 
and complete the chart below, 
distinguishing the difference 
between hypertension 
and shock. 6.j

Disease

Hypertension

Shock

Applying Science

7. Predict what would happen 
if blood flow in your body 
suddenly stopped. 6.j

8. Applying Math If your heart 
beats 70 times per minute, 
predict how many times it 
will beat in an hour. 6.j

ELA7: W 2.5

http://ca7.msscience.com
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Procedure
1. Read and complete a lab safety form.

2. Obtain tubing, bulbs, and sponges to model 
blood vessels, the heart, and the lungs.

3. Before you test your model, make some 
predictions:
• Will narrow or wide tubing allow more 

water through? Why?
• Will the size of the bulb affect the amount 

of water pumped in one squeeze? How?
• Will sponges hold more water if they are very dry or slightly 

damp? Justify your answer.

4. Collect the following data three times and average: 
• amount of water that can be pumped with one squeeze
• amount of water in model with dry and wet sponges

5. Create a class data table to record the information from step 4.

Analysis
1. Identify  why these materials were chosen to make the model.

2. Describe  the model system, including size and length of tub-
ing and size of bulb, that produced the highest pressure. How 
did you determine which pressure was the highest?

3. Decide  if the sponges absorbed more water when they were 
dry or when they were damp. Do you think the lungs are dry 
or wet, based on your experiments?

How does the cardiopulmonary 
system work?

 
Science Content Standards

5.b  Students know organ systems function because of the contributions of individual organs, 
tissues, and cells. The failure of any part can affect the entire system.
6.j  Students know that contractions of the heart generate blood pressure and that heart valves 

prevent backflow of blood in the circulatory system. 
7.a  Select and use appropriate tools and technology (including calculators, computers, balances, 

spring scales, microscopes, and binoculars) to perform tests, collect data, and display data. 

Matt Meadows
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Blood Pressure Variations
Blood pressure is the pressure of blood against the walls of the 
blood vessels as the blood moves through them. Blood preassure is 
measured with a sphygmomanometer (sfig moh muh NAH muh tur). 
Systolic pressure, the top number, is the pressure on your arteries 
when your heart is forcing blood through them. The bottom number, 
the diastolic pressure, is the pressure in your arteries when your 
heart relaxes. The following graph shows the blood pressure mea-
surements of a man during an eight-hour time period.

Example
Use the graph to determine if the systolic 
blood pressure changed during the time 
between 3 P.M. and 6 P.M. If so, by how 
much did it change?

Practice Problems
1.  According to the graph, at which time of day was the systolic 

blood pressure the highest?

2.  According to the graph, what was the range for diastolic blood 
pressure during that eight-hour time period?

What you know: 3 P.M.: 140 mmHg

6 P.M.: 160 mmHg

What you want to know: the difference between those measures

Subtract: 160 � 140 � 20 mmHg

Answer: The systolic blood pressure increased by 20 mmHG during the time between 3 P.M. and 6 P.M.

5.b, 6.j

MA7: 1.2

Science nline
For more math practice, 
visit Math Practice at 
ca7.msscience.com.

http://ca7.msscience.com
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Problem
Diseases affecting the cardiopulmonary system, including 
heart attacks and strokes, are among the leading causes of 
death in the United States. Using your knowledge of this 
important organ system, investigate different ways the system 
can break down.

Form a Hypothesis

 Review  the data you collected in the Lesson 2 MiniLab or 
examine the model your teacher will show you.

 Predict  which part of the model is most vulnerable and 
which could withstand the most damage before failing. 
Which variable would be most affected?

Collect Data and Make Observations

1. Read and complete a lab safety form.
2. Using the bulb, tubing, and sponge your teacher will distrib-

ute, recreate the model from the Lesson 2 MiniLab.
3. Use the data collected in the Lesson 2 MiniLab as your con-

trol model.
4. Now create a model of cardiopulmonary disease. Decide 

the best way to model that disease.
5. Add to the data table from step 3, and record the mL of 

water that can be pumped with one squeeze. Collect data 
three times and average the results.

Model and Invent: 
What happens when the 
cardiopulmonary system 
breaks down?

Materials
bulbs or turkey
 baster 
plastic tubing
sponges
beaker

Safety Precautions

  Science Content 
Standards

5.b Students know organ systems function 
because of the contributions of individual 
organs, tissues, and cells. The failure of any 
part can affect the entire system. 
6.j Students know that contractions of the 

heart generate blood pressure and that 
heart valves prevent backflow of blood in 
the circulatory system. 

Also covers: 7.a, 7.c, 7.e

���
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Analyze and Conclude 

1. Interpret Your Data Explain how the disease model is 
different from the control model. What variables did you 
change? What variables remained the same? Compare the 
averaged data.

2. Explain  why you chose to model your disease in this 
manner.

3. Identify  the strengths and weaknesses of your model.
4. Describe and explain  the differences between your control 

data and your disease data. Which variable changed the 
most? Was your hypothesis supported?

5. Compare  your disease model data to that of your class-
mates. Which “disease” seemed to have the greatest effect 
on the data when compared with the control data?

6. Formulate  a model on paper that would show the effects 
of regular exercise. Would this model be able to withstand 
more or less damage than your disease model?

Communicate 

Share your Data Summarize your procedure, 
data, and interpretation in a 500- to 700-word 
report, using the cardiopulmonary disease you 
modeled as a title. Present it to the class. 

ELA7: W 2.3
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Although the Great Depression prevented Vivien 
Thomas from going to medical school, he proved 
that intelligence, hard work, and creativity can pro-
duce extraordinary results. He was able to overcome 
racial prejudice to become a surgical researcher, 
instructor, and inventor. His important work led to a 
more complete understanding of shock, and helped 
pioneer heart surgery to cure the heart defect caus-
ing “blue baby syndrome.” 

A Surgical Pioneer

Have a Heart
If donated hearts are old or diseased, they often cannot 
be used for transplant into the roughly 3,000 patients on 
the national waiting list. Dr. Hillel Laks at UCLA uses these 
“alternate” hearts for people who would be rejected as 
transplant patients. Some people think it is unfair to give 
anyone a “second-rate” heart. 

Visit CareersCareers at ca7.msscience.com to research 
Vivien Thomas’s life, career, and achievements. 
Then write a help-wanted advertisement for 
which only Mr. Thomas would be qualified. 

Visit TechnologyTechnology at ca7.msscience.com to learn 
more about this issue. Then stage a debate between 
the “pro” side, that the transplants are valuable, and 
the “con” side, that they are discriminatory. 

ELA7: W 2.5

ELA7: LS 2.4

(t)”Vivien Thomas” by Bob Gee, Oil on Canvas/Aaron Levin/The Alan 
Mason Chesney Medical Archives of The Johns Hopkins Medical Institutions, 
(b)Mark Harmel/Time Life Pictures/Getty Images

http://ca7.msscience.com
http://ca7.msscience.com
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The Blood Course of a Horse
Without adequate blood pressure, nothing in the cardio-
pulmonary system can work. The first time blood pressure 
was measured, it was for a horse. Reverend Stephen Hales 
made this first measurement in 1733 by inserting a brass 
tube directly into the horse’s vein. Luckily, things have 
progressed since then and doctors now use various nonin-
vasive methods to take blood pressure measurements. 

Asthma in California
You probably know someone who has asthma, 
because California has the highest asthma rate in 
the country. In 2003 the rate was about 14.8 percent 
for people under 18. The disease causes the airways 
in the lungs to narrow, limiting the amount of air 
that gets in, which makes breathing difficult. An 
asthma attack is frightening and serious. Scientists 
think that certain types of air pollution can cause 
asthma attacks.

Make a bar graph comparing asthma rates 
in all of California with the rates for three 
California counties, including the one you 
live in. Find rates at SocietySociety at 
ca7.msscience.com.

Blood pressure measurements have two numbers. 
A normal blood pressure is 120/90. Research what 
these numbers mean by visiting HistoryHistory at 
ca7.msscience.com. Then write a short report 
explaining them. 

(t)Bettmann/CORBIS, (b)Nik Wheeler/CORBIS

http://ca7.msscience.com
http://ca7.msscience.com
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CHAPTER

Interactive Tutor 

 
The pulmonary-circulatory system, driven by pressure generated by the heart, 
functions as a whole to supply oxygen to and remove carbon dioxide from 
your cells.

ca7.msscience.com

Standards Study Guide

Lesson 1 The Pulmonary-Circulatory System

The pulmonary and circulatory systems work 
together to transport oxygen to your cells and to remove car-
bon dioxide from your cells.
• The pulmonary system brings oxygen into the blood while helping dispose 

of carbon dioxide.

• The lungs are composed of small air sacs called alveoli, where gas 
exchange with the blood takes place.

• Problems in the pulmonary system usually involve a blockage in airflow 
and tissue death.

• The circulatory system transports blood to the tissues through blood 
vessels.

• The heart is the pump that keeps blood flowing constantly in the body.

• Problems in the circulatory system occur when blood flow stops and 
tissues cannot get necessary oxygen and nutrients. 

• Lifestyle choices determine most of your risk for cardiovascular diseases.

• artery  (p. 399)
• asthma  (p. 396)
• atrium  (p. 398)
• breathing  (p. 393)
• capillary  (p. 399)
• circulatory system  (p. 397)
• cardiovascular disease  (p. 400)
• heart  (p. 398)
• heart attack  (p. 400)
• lungs  (p. 393)
• pneumonia  (p. 394)
• pulmonary system  (p. 392)
• stroke  (p. 400)
• suffocation  (p. 394)
• vein  (p. 399)
• ventricle  (p. 398)

Lesson 2 Pressure and the Body

Pressure allows us to breathe and keeps blood 
flowing throughout the circulatory system.
• Pressure is the amount of force divided by the area in which it is applied.

• Pressure changes with the amount of force applied to a surface or a 
change in the surface area upon which it is applied.

• Pressure in the circulatory system keeps blood flowing through your body.

• The heart and valves maintain pressure and blood movement in one 
direction.

• Changes in blood pressure are serious threats to good health.

• hypertension  (p. 410) 
• pressure  (p. 405)
• shock  (p. 410)

Download quizzes, key 
terms, and flash cards from 
ca7.msscience.com.

5.b, 7.c

5.b, 6.j, 7.a, 7.c, 7.e

http://ca7.msscience.com
http://ca7.msscience.com


Chapter 10 • Standards Review 419

CHAPTER

Using Vocabulary
Fill in the blanks with the correct vocabulary words.

Linking Vocabulary and Main Ideas
Use vocabulary terms from the previous page to complete this concept map.

Cardiopulmonary 
System

exchange 
oxygen and 

carbon dioxide

the major 
organ is the

4. 

2. 

1. 

uses 
pressure to

problems 
can be

5. 

6. 

which
contain

3. 

which

pull air into the 
system and out of 

the system

pump blood 
through the 

heart

uses 
pressure to

8. 

7.

the major 
organ is the

problems 
can be

9. 
the 

body

and

pumps blood 
to the body

which

10. 

Blood vessels are located throughout the body to provide blood to the tissues. Three 

types of blood vessels are   11.  ,   12.  , and   13.  . The heart is 

made up of two   14.   and two   15.  .   16.   drives the cardio-

pulmonary system, ensuring that blood and air are where they are needed. Two 

problems that may arise if this fails are   17.  , when the blood vessels are 

narrowed, and   18.  , when not enough blood is pumping through the system.

Standards Review

Visit ca7.msscience.com for:
 ▶  ▶ Vocabulary PuzzleMaker
 ▶  ▶ Vocabulary eFlashcards
 ▶  ▶ Multilingual Glossary

http://ca7.msscience.com
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Standards Review

Standards Review 

Understanding Main Ideas
Choose the word or phrase that best answers the 
question.

1. What best describes the function of the lungs?
A. to transport blood to the other side of the 

heart   5.b
B. to pump blood through the body
C. to prevent blood from flowing backward
D. to provide a site for gas exchange with blood

2. If you hold your breath, what builds up as a 
waste material in your tissues?
A. carbon dioxide   5.b
B. oxygen
C. sugars
D. water

3. What is the name for the smallest blood vessels?
A. arteries   5.b
B. capillaries
C. atria
D. veins

4. What is the function of the right atrium? 
A. to pump blood to the arteries 5.b
B. to pump blood to the veins
C. to pump blood to the left atrium
D. to pump blood to the right ventricle

5. The figure below shows an area of the lungs.

  What is this area in the lungs called? 
A. diaphragm   5.b
B. trachea
C. alveoli
D. capillaries

6. The arrow in the figure below is pointing to a 
specific structure of the heart.  

  What is the function of this structure?
A. to pump blood to the body tissues  5.b
B. to pump blood to the left atrium
C. to pump blood to the left ventricle
D. to pump blood to the lungs

7. The circulatory system is important for trans-
porting nutrients and oxygen-rich blood through 
the body. What is another function of the circu-
latory system?
A. to absorb nutrients from the air 5.b
B. to absorb oxygen from the air
C. to transport air to the lungs
D. to transport carbon dioxide to the lungs

8. Which is the definition of pressure?
A. area divided by force  6.j
B. force divided by volume
C. area divided by length
D. force divided by length

9. Which describes how blood moves into the cir-
culatory system?
A. high pressure to low pressure 6.j
B. low pressure to high pressure
C. left to right
D. top to bottom

ca7.msscience.com

http://ca7.msscience.com
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Applying Science
10. Explain the function of capillaries. 5.b

11. Diagram how carbon dioxide and oxygen are 
exchanged across the membrane in alveoli. 5.b

12. Compare and contrast a heart attack and a 
stroke. 5.b

13. Hypothesize whether the brain or the heart has 
a higher rate of oxygen consumption. 5.b

14. Decide if breathing and heart pumping are vol-
untary or involuntary processes. 5.b

15. Describe some possible problems in the pulmo-
nary system.  5.b

16. Describe how this ballet dancer, in the image 
below, can decrease the pressure on the toes. Why 
is the pressure decreased? 6.j

17. Describe the pressure inside the chamber 
“squeezing” the blood during the contraction 
phase of a heartbeat. 6.j

18. Form a plan to reduce blood pressure in a per-
son with hypertension. 6.j

19. Choose the group of veins that would most need 
valves to prevent backflow: those running from 
the head to the heart or those running from the 
feet to the heart. Why? 6.j

20. Give a reason why it is important to keep blood 
flow constant and moving in one direction 
through the body. 6.j

21. Hypothesize why the ventricles of the heart are 
more muscular than the atria. 6.j

22. Write a paragraph summarizing the pressure 
changes that occur in the heart during one cycle.
  ELA7: W 2.5

Cumulative Review
23. List the three classes of levers and give an exam-

ple of each. 6.h

24. Describe how the heart muscle contracts.  5.a

25. Identify how the skeletal and muscular systems 
interact. 5.c

Applying Math

Use the graph below to answer questions 25–29.

26. According to the graph, which time of day is 
the diastolic blood pressure the highest?
 MA7: 1.2

27. According to the graph, which time of the day 
is the man in question most active?
 MA7: 1.2

28. How does the systolic blood pressure change 
between 1 PM and 2 PM? MA7: 1.2

29. How does the diastolic blood pressure change 
between 1 PM and 2 PM? MA7: 1.2

30. How does the systolic blood pressure change 
between 2 PM and 3 PM? MA7: 1.2
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 1  Which is the movement of the chest that brings 
air into the lungs and removes waste gases?

A breathing

B expiration

C oxidation

D respiration 5.b

 Use the table below, which shows the heart rate 
of a student, Ashley, while performing different 
activities, to answer questions 2 and 3.

Results from Ashley’s Activities
Activity Pulse Rate 

(beats/min)

Body 

Temperature

Degree of 

Sweating

1 80 98.6° F None

2 90 98.8° F Minimal

3 100 98.9° F Little

4 120 99.1° F Moderate

5 150 99.5° F Considerable

 2  Which activity indicates that Ashley was exer-
cising vigorously?

A Activity 2

B Activity 3

C Activity 4

D Activity 5 5.b

 3  Which activity was Ashley most likely perform-
ing during Activity 2?

A marching

B resting

C sprinting

D walking slowly 5.b

 4  Which statement best describes the interaction 
between the circulatory and respiratory 
systems?

A Blood carries carbon dioxide from the body  
cells to the lungs.

B Blood carries carbon dioxide from the lungs to 
the body cells.

C Blood carries oxygen from the body cells to 
the lungs.

D Blood carries oxygen from the heart to 
the lungs. 5.b

 5  The illustration below shows part of a human’s 
circulatory system.

A

 What might happen if vessel A became blocked?

A Blood could not flow to the body.

B Blood could not flow to the lungs.

C Blood could not return to the heart from the 
body.

D Blood could not return to the heart from 
the lungs. 5.b

 6  Which gases are exchanged between an alveolus 
and a capillary?

A carbon dioxide and oxygen

B carbon dioxide and water

C nitrogen and oxygen

D water and oxygen 5.b

ca7.msscience.com
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Use the illustration of the interior of the heart 
below to answer questions 7–9.

Right atrium

Right ventricle

Left atrium

Left ventricle

7  What is wrong with the heart in the 
illustration above?

A The left atrium is too small.

B The left ventricle wall is too thick.

C There is a hole between the ventricles

D The right atrium is too big. 5.b

8  How does this defect prevent normal blood flow?

A The blood will circulate only within the heart.

B It allows the blood in the ventricles to mix.

C The pressure in the heart is decreased.

D The pressure in the heart is increaseD 6.j

9  Why does the left ventricle pump blood with 
more pressure than the right ventricle?

A It has a greater surface area.

B More oxygen in the blood creates more 
pressure.

C The blood only has to travel a short distance.

D The more muscular wall pumps with 
more force. 6.j

Use the image below of a dancer to answer 
questions 10 and 12.

10  Why is the pressure exerted on the floor by the 
dancer greater when she is on her toes?

A The area is greater.

B The area is smaller.

C The force is greater.

D The force is smaller. 6.j

11  Compose the pressure the dancer would exert 
on the floor if she was wearing large clown 
shoes rather than the shoes in the photo.

A force would be divided by a larger area, less 
pressure

B force would be divided by a larger area, more 
pressure

C force would be divided by a smaller area, less 
pressure

D force would be divided by a smaller area, 
more pressure 6.j

Standards Assessment
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