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Holt Science Spectrum 56 Introduction to Science 

Skills Worksheet CONNECTION TO LANGUAGE ARTS 

Cross-Disciplinary 

The Structure of Medical Terminology 

Read the following paragraphs, and complete the exercises below. 

Most of the terms used in medical science can be broken down into four word 
parts—roots, prefixes, suffixes, and linking vowels (usually o). Any medical term 
may contain one, some, or all four parts. The word parts, usually based in Latin or 
Greek, have specific meanings. The table below shows some examples. 

Roots Prefixes Suffixes 

abdomin: abdomen endo-: within -gen: substance or agent that causes 

acr: extremities; height hypo-: below; deficient -itis: inflammation 

card: heart hyper-: excessive -ologist: one who studies and practices 

home: sameness; 

unchanging 
peri-: surrounding -plasty: plastic or surgical repair 

laryng: larynx tachy-: fast; rapid -scopy: visual examination 

ot: ear mal-: bad -stasis: control; stop 

path: disease   

An unknown term can often be understood if you know the meaning of common 
word parts. For example, the term pericarditis can be broken down into the root 
card, which translates to “heart”; the prefix peri-, which translates to 
“surrounding”; and the suffix -itis, “inflammation.” Pericarditis means an 
inflammation of the area surrounding the heart. 

EXERCISES 

Use the table to discover the meaning of each medical term below. In the space 
before each term, write the letter of the matching definition. 

_____  1. abdominoplasty 

_____  2. acrophobia 

_____  3. homeostasis 

_____  4. hypertension 

_____  5. hypotension 

_____  6. laryngoscope 

_____  7. otolaryngologist 

_____  8. pathogen 

_____  9. pathologist 

 

 a. any disease-causing agent 

 b. a doctor who treats diseases of 
the ear, nose, and throat 

 c. surgical repair of the muscles of 
the abdominal wall 

 d. a flexible, lighted tube used to 
examine the larynx 

 e. fear of heights 

 f. when body systems are in 
balance 

 g. a doctor who specializes in the 
diagnosis of diseases 

 h. high blood pressure 

 i. low blood pressure 
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Atoms and Conductivity

Enrichment LESSON 1

Applying Critical-Thinking Skills
Directions: Answer each question or respond to each statement.

 1. Model Draw diagrams of the atoms in a conductor, an insulator, and a semiconductor, 
showing how the atoms in these materials are alike and different.

 2. Infer The metal filament in a lightbulb glows because resistance causes it to get hot 
and produce light. Could you use a superconductor as the filament in a bulb? Explain.

 You have learned that some materials, 
called conductors, allow electricity to move 
freely through them. Many metals are good 
conductors of electricity and thermal 
energy. Other materials, called insulators, 
resist the flow of electricity. These materials 
include glass, plastic, rubber, and wood.

How Conductors Work
All materials are made of atoms. Whether 

the material is a good conductor or not 
depends on the arrangement of electrons 
within the atoms of the material. In a 
conductor, the energy level that is farthest 
from the nucleus isn’t completely filled 
with electrons. That makes it easy for an 
electron to jump from one atom into an 
empty space in a nearby atom. Materials in 
which the electrons can move easily from 
one atom to another are called conductors.

How Insulators Work
If the energy levels in an atom are full, 

the next available position for an electron 
to occupy is in a level farther from the 
nucleus. But this requires more energy. If 
the next energy level is too far away, 
electrons will not move. Such materials are 
called insulators.

Semiconductors 
Other elements, such as silicon, are 

similar to insulators. However, the distance 

between the filled outer energy level and 
the next empty energy level is small. When 
you give these electrons a little jolt of 
energy, such as shining a light on them, 
the outer electrons might have enough 
energy to jump to the next empty level. 
This means that the electron is in a level 
that has empty spaces. Electrons can move 
from atom to atom, similar to the way they 
move in a conductor. However, these 
materials conduct a current only when 
they receive extra energy. They are called 
semiconductors.  

Superconductors
Superconductors have little or no 

resistance to an electric current. No one is 
sure how they work, but one explanation 
suggests that at low temperatures, the 
atoms vibrate in a way that forces the 
moving electrons closer together. Normally, 
electrons stay as far apart as possible 
because they are negatively charged and, 
therefore, repel one another. In 
superconductors, scientists propose that the 
electrons develop some sort of attraction 
for each other. The result is that as one 
electron moves, it pulls the next electron 
along behind it. Electrons slip from atom 
to atom more easily than they do normally. 
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Edison and Tesla

Enrichment LESSON 2

Applying Critical-Thinking Skills
Directions: Answer each question.

 1. Infer Why do you think that many people believe Edison invented the lightbulb rather 
than Davy?  

 2. Analyze Why would Edison want to get into the power-generation business in addition 
to developing his other inventions? 

The lightbulb was first invented by Sir 
Humphrey Davy in 1809. Davy connected 
wires and a piece of carbon (the filament) 
to a battery, and the carbon glowed. 
Of course, because oxygen in the air 
surrounded the carbon, it quickly burned 
up. It was not a practical lightbulb.

Later in the century, the vacuum pump 
was invented. This allowed the filament to 
be enclosed in a glass container with the 
air pumped out. Still, the longest-lasting 
bulbs stayed lit for less than 14 hours.

Thomas Edison
In the late 1870s, Edison and his team 

of inventors turned their attention to 
trying to improve the lightbulb. With an 
improved vacuum pump, they developed 
a lightbulb that burned for 1,000 hours. 

The next problem in getting electric 
lights into people’s homes was creating a 
source of electricity. Edison focused on a 
direct current system for generating and 
transmitting electricity. In 1882, he opened 
a power plant that provided electricity to 
1 square mile of New York City.

The problem with direct current was 
that, as the current passed through the 
wires, much of the energy was lost to 
resistance. It could travel only short 
distances. Edison decided to build a power 
generator in every neighborhood. That 
way, the wires would never be more than 

a few blocks long and everyone would have 
plenty of electricity. 

Nikola Tesla
One member of Edison’s team was an 

engineer named Nikola Tesla. Tesla quit the 
team, claiming that he had invented many 
of the ideas that Edison patented in his 
own name. 

Tesla believed that energy could be 
produced and transmitted much more 
efficiently. In an alternating current (AC), 
a small voltage could be put through a 
transformer and changed to a very high 
voltage. Because of the relationship 
among voltage, current, and resistance, the 
high voltage could pass through long wires 
using very little current and losing only a 
small amount of energy. At its destination, 
the high voltage would pass through a 
second transformer and be changed back 
to low voltage, higher-current electricity to 
operate devices.

Who won?
Edison insisted that AC was unsafe. But 

Tesla’s AC power plants quickly took over 
because there was no need for power 
generators in every neighborhood. With 
the support of George Westinghouse, the 
use of alternating current spread quickly. 
By 1910, many of the industries in the 
United States had electrified their machines.
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What causes magnetism?

Enrichment

Applying Critical-Thinking Skills
Directions: Answer each question or respond to each statement.

 1. Compare Does the atomic theory prove that the domain theory is incorrect? Explain.

 2. Apply If you stroke an iron needle in one direction with a magnet, the needle becomes 
magnetized. Use the domain theory and atomic theory to explain why this happens.

 Why are some pieces of iron magnets 
and others are not? Why does an iron 
magnet lose its magnetic properties when 
you heat it or hit it with a hammer? 

Magnetic Domains
Before scientists understood much about 

the structure of atoms, they formulated an 
explanation for magnetism called the 
domain theory. They pictured materials, 
such as iron, as being made up of 
thousands of little regions called domains. 
Each domain was like a tiny bar magnet—it 
had a north pole and a south pole.

If you stacked thousands of little 
domains so all their north poles were in 
one direction and their south poles were in 
the other direction, you would end up with 
a block of iron that has strong north and 
south poles like a bar magnet. 

If, instead, you dumped all these tiny 
domains in a pile, then their poles could 
point in any direction. The magnetic fields 
of the domains would cancel out, and the 
iron wouldn’t be magnetic. Scientists 
speculated that this occurs when you heat 
a magnet or hit it with a hammer. The tiny 
magnetic domains lose their orientation, 
take on a random arrangement, and no 
longer are magnetic.

According to this theory, iron was 
magnetic because it was made up of small 
magnets—not a satisfying explanation. 
What were the domains made up of? 

Atomic Theory
When scientists understood more about 

the structure of atoms, they realized how 
magnetic domains came into existence.

In an atom, electrons move around the 
nucleus. At the same time, each electron 
spins on its axis like a top. By the twentieth 
century, scientists realized that the moving 
and spinning electrons within atoms 
produced magnetic fields around them. But 
how would that explain domains? 

In space, the tiny electron tops could be 
oriented in any direction. But if the electrons 
in a group of atoms were aligned and 
spinning in the same direction, the magnetic 
field around them would produce an overall 
magnetic field that pointed one way or the 
other. This was the magnetic domain. 

The atomic theory still explains how a 
material that contains magnetic domains 
can become demagnetized. If you heat 
atoms, they move around more quickly 
and take on a more random arrangement. 
The aligned electrons are no longer aligned, 
so their magnetic fields point in different 
directions. Similarly, adding energy to the 
iron bar by striking instead of heating 
forces the atoms out of place and decreases 
the magnetic effect. Because scientists learn 
more about subatomic particles every day, a 
more complete answer might be found in 
the future.

LESSON 3
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Sonar and Whales

Enrichment LESSON 1

Scientists use sonar to find and identify 
objects in water, to determine water depth, 
and to map the ocean floor. Active sonar 
emits a pulse of sound into the water. If an 
object is in the path of the sound pulse, 
the sound bounces off the object and 
returns an echo to the sonar transducer. By 
determining the time between the emission 
of the sound pulse and its reception, the 
transducer can determine the position of 
the object. Passive sonar detects noise from 
objects in the oceans, such as submarines, 
ships, and marine animals. Passive sonar 
does not emit signal; it only detects sound 
waves coming toward it.

Sonar Sound Levels 
The sonar systems used by the U.S. Navy 

produce intense waves of sound that sweep 
the ocean like a floodlight. Some systems 
can put out more than 235 decibels, a level 
that can spread harmful sound across 
hundreds of kilometers of ocean. During 
testing off the California coast, the Navy’s 
system was detected across the entire 
breadth of the Pacific Ocean. At 480 km 
from the source, the sonic waves can retain 
an intensity of 140 decibels: a hundred 

times more intense than the level known 
to alter the behavior of large whales.

Effects on Whales
Evidence from scientific studies links 

sonar’s use to the death of whales from 
damage to organ tissues and hemorrhaging 
of air cavities, beaching of animals, loss 
of hearing, abandonment of habitat, and 
disruption of mating, feeding, nursing, 
and migrating behaviors. 

In the early years of this century, 
environmental groups campaigned to bring 
attention to the serious risks of active sonar 
and continue to increase pressure on the 
international community and the U.S. 
Navy to reduce the impact of active sonar 
on the oceans. Navy officials contend that 
they need practice to detect submarines 
overseas, and must practice close to shore 
because of the possibility of terrorist attacks 
on a port and the need to detect so-called 
silent subs. They also say that they are 
addressing the issue by using spotters to 
look for mammals in the water, and 
reducing use of sonar by 75 percent if a 
whale is detected within 1,000 m of a ship.

 Applying Critical-Thinking Skills  
Directions: Respond to each statement.

 1. Navy officials contend that they are protecting whales by reducing sonar when the 
whales are detected within 1,000 m of a ship. Compare that distance to the distance 
from the source at which the sonic waves retain an intensity of 140 decibels.

 2. Most home ranges and migratory routes of whales are close to continental shores. Navy 
officials have stated their reasons for the necessity of practicing sonar activities near the 
shore. Evaluate their arguments and defend or criticize them.

C371_021_022_CRF_L1EnCha_891484.21   21C371_021_022_CRF_L1EnCha_891484.21   21 10/9/09   6:05:53 PM10/9/09   6:05:53 PM


