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RESEARCH PAPER, PREWRITING, 
INFORMATIONAL READING & WRITING

COMPREHENSION, DENOTATIONS & CONNOTATIONS

Unit Overview: In this unit you will use your list from Unit 1 to begin a research 
paper.  In this unit you will also continue reading Sounder.  You will also need to 
answer questions from the chapters you read.  Remember you may return to the book to 
aid you in answering these questions.  You will also do some work with connotations 
and denotations.

Research Paper

You will be researching a topic of your choice and writing a paper about that topic.  
The first step in this process is for you to brainstorm some topics that interest you. 
Your topic list could include just about anything that you’re interested in.  However, 
your topic cannot be a person.  You will be spending a great deal of time researching 
and writing about this topic, so make sure that you choose something that interests you.

In this unit, you will be starting your research.  You may use the Internet, books, 
magazines or pamphlets from your library, interviews, etc. to find out more about your 
topic.  You will be asked to tell where all of your information came from, so start 
keeping a list as soon as you start your research. You should write down the name of 
the book, magazine, or website as well as the author’s name, the publisher, and the 
publication date.



Once you choose your topic, start looking for information.  You need to use resources 
at the library, resources from the Internet, information you get from an interview, 
magazines, newspapers, and television.  If you cannot find enough information about 
your topic, go back to your brainstormed list and choose a different topic.  

Writing Questions

The next step in the research process is to write some questions about your topic.  
These questions should guide you to find more information about your topic.  You 
should write questions that cannot be answered with just a “yes” or “no”.  

For example, if your topic is school bullies, you would not ask a question like this:  
Are there school bullies?  That question could be answered “yes” or “no”.  Instead, 
write questions like this:  What are the signs to watch for a school bully?

In the questions section of this unit you will be writing questions about your topic.  
You can use the typical questions that start with who, what, when, where, why, and 
how, but be specific.  Spending some time on these questions is a good investment, 
because they can help you focus your research.

Note Cards



Now that you have chosen a topic and done some research, it’s time to start organizing 
your information.  Find some index cards, or cut some paper into large pieces.  These 
will become your note cards.  

Note cards are used to write down bits of information that you want to use later.  Keep 
them fairly short, one to three sentences.  You can also write facts or short phrases on 
your note cards.  In later units you will start to arrange these note cards into 
paragraphs.  Note cards are very helpful when you are writing a research paper.

Be sure to write on the back of each note card where the information came from.  This 
will be helpful when you have to give credit for the information.  If you write down 
where the information came from now, you will not have to go back and try to find it 
again when you write your paper.   Remember to write down the name of the book, 
magazine, or website as well as the author’s name, the publisher, and the publication 
date.  Below is an example of a note card.

Sample Front of Note Card

Sample Back of Note Card



Use the Internet to find information about your topic.  You can use a search engine 
from the list below if you would like.

Search Engines for Students

Kids Click

(http://en.childrenslibrary.org/)

CyberSleuth Kids 

(http://cybersleuth-kids.com/)

Google

(https://www.google.com/)

Plagiarism

Plagiarism means using someone else’s work and pretending it is your own.  When you 
copy word-for-word or almost word-for-word what someone says, that is plagiarism.  
Copying and pasting information from a website is plagiarism.  When you plagiarize 
you are stealing someone else’s ideas and words.  Just changing a word or two does not 
make this right.  Instead, you need to give the person credit for what he or she 
wrote. You can write something like this: In her book about school bullies, Kim 
Zarzour says, “Most parents know instinctively that childhood social experiences are 
important. So when things go wrong – when a child isn’t fitting in or, worse, is being 
excluded or abused at the hands of his or her peers – the experience can be 
excruciating.”  When you do this, you give author Kim Zarzour credit for her work.  

Another way to avoid plagiarism is to summarize what you read. You could summarize 
Kim Zarzour’s quote like this:  When a child is bullied by his or her peers, the 
experience can be very hard on the child.  When you summarize you share the same 
information without saying it just like the original author did.  

Now answer questions 1-5

Directions:  Read Chapters 6 through 8 of Sounder.



The boy has developed bad feelings toward the white men with whom he has been in 
contact, especially those within the law enforcement segment (e.g., the jailer who 
crumbled the cake, the security person at the camp where the men were painting the 
stones white hit his fingers with a piece of iron and laughed).  The boy has a 
connotation of the word white man because he has had these bad experiences.  A 
connotation is the suggested or implied meanings associated with a word beyond its 
dictionary definition.  A denotation is the literal, or dictionary, meaning of a word.  
Connotation has to be considered as writing is completed since the writer wants to 
present the words that suit the situation.

Directions:  Using the book Sounder, complete the following:

Identify who spoke the following words: A. the boy; B. the teacher; C. jailer; D. father; 
E. mother; F. deputy

Directions:  Here is a situation that happened in the story.  Pretend you are the 
character and explain how you could have handled the situations differently.

Now answer questions 6-21

A connotation is the suggested or implied meanings associated with a word beyond its 
dictionary definition.  A denotation is the literal, or dictionary, meaning of a word.  
Connotation has to be considered as writing is completed since the writer wants to 
present the words that suit the situation.

Connotation is the emotional and 
imaginative association surrounding a 
word.

Denotation is the strict 
dictionary meaning of a 
word

Example: You may live in a house, but we live in a home. 

If you were to look up the words house and home in a dictionary, you would find that 
both words have approximately the same meaning- "a dwelling place." However, the 
speaker in the sentence above suggests that home has an additional meaning. Aside 
from the strict dictionary definition, or denotation, many people associate such things 
as comfort, love, security, or privacy with a home but do not necessarily make the same 
associations with a house. What is the first thing that comes to your mind when you 
think of a home? of a house? Why do you think that real-estate advertisers use the word 
home more frequently than house? The various feelings, images, and memories that 



surround a word make up its connotation. Although both house and home have the 
same denotation, or dictionary meaning, home also has many connotations.

Now answer questions 22-29



 

 

RESEARCH, TAKING NOTES 

 

 

Overview:  In this unit, you will continue your research and take notes.   

Activities are included to aid you in deciding which sources and information 
are primary and which you may or may not need to include.  You need to 
beware of the trap to seek sources which may not have the information that 
is necessary for your topic. 

Continue working on research.  As you find sources, compare and contrast 
the sources to be sure you are finding the information you need to fit your 
thesis.   

Discover how the topic is treated differently in a variety of sources and how 
the information is valid for your thesis. 

When searching for information on a topic, it is important to understand the 
value of both primary and secondary sources. 
 
Primary Sources 
 
A primary source is an original document containing firsthand information 
about a topic.  

Different fields of study may use different types of primary sources. 
Common examples of a primary source are:  



• Diaries  
• Interviews  
• Letters  
• Original works of art  
• Photographs  
• Works of literature  

Secondary Sources 
 
A secondary source contains commentary on or discussion about a primary 
source. The most important feature of secondary sources is that they offer an 
interpretation of information gathered from primary sources. Common 
examples of a secondary source are:  

• Biographies  
• Dissertations  
• Indexes, Abstracts, Bibliographies (used to locate a secondary 

source)  
• Journal Articles  
• Monographs 

 

Additional examples of primary and secondary sources relating to a 
particular subject:  

 Primary Source  
Secondary 
Source  

Art  Original artwork  Article critiquing the 
piece of art  

History  Slave diary  
Book about the 
Underground 
Railroad  

Literature  Poem  
Treatise on a 
particular genre of 
poetry  

Political Science  Treaty  Essay on Native 
American land rights  



Theater  Videotape of a performance  Biography of a 
playwright  

 
 

 Now answer questions 1-5 
 
 
Taking Notes: 

What should my notes look like?  

The point-form or sentences debate (on loose-leaf or on 3x5 index cards for 
easy shuffling) is simply a matter of preference. Some students are 
comfortable with points; others prefer summarizing and paraphrasing right 
into rough sentences to make drafting easier. Try both methods and see 
which one you prefer. Some students also prefer good old fashioned loose-
leaf for note-taking while others religiously use index cards with one point 
on each card. Again, both techniques have their pros and cons so try them 
out and see which one is for you. Above all, note-taking involves writing. 
Highlighting can be an important first step, but used alone, it's simply too 
passive. 

Don’t forget what we discussed in the previous unit regarding note cards. 
Here is a review: 
 
Note cards are used to write down bits of information that you want to use 
later.  Keep them fairly short, one to three sentences.  You can also write 
facts or short phrases on your note cards.  In later units you will start to 
arrange these note cards into paragraphs.  Note cards are very helpful when 
you are writing a research paper. 
 
Be sure to write on the back of each note card where the information came 
from.  This will be helpful when you have to give credit for the information.  
If you write down where the information came from now, you will not have 
to go back and try to find it again when you write your paper.   Remember to 
write down the name of the book, magazine, or website as well as the 
author’s name, the publisher, and the publication date.  
 



Whatever you take notes on, be sure to take them from more than one or two 
key sources. Using a variety will lend weight to your argument, broaden 
your horizons on the topic when you need varying viewpoints anyway, and 
demonstrate to your teacher the thoroughness of your research. 

Paraphrase most of the time. That is, compress and write in your own words 
what you understand to be the basic meaning of a sentence or a block of text. 
Always think of making notes instead of taking notes. Highlighting key 
passages or photocopying key pages can be good first steps towards 
extracting important information, but before you start your draft, translate 
and rewrite your notable research findings now. Don't count on doing it 
later when the temptation of keeping beautifully-crafted sentences in the 
body of your paper (without acknowledgment) is even greater. 

Make sure you know where every note comes from. A good way to keep 
track is to number each entry in your working bibliography and then label 
each page with notes from a source with its corresponding number. 

Put a page number next to all notes just in case you need to know where it 
came from to come back to the source or to use the note in your paper. 

As you examine each source, make a separate note of each fact or quotation 
you might want to use in your paper. Unless you are really good at 
manipulating text with your computer or laptop, it might be wise to use 
index cards when preparing notes. Be sure to identify the source of the 
information on the listing (include the author's name and page number on 
which the information appears). Try to summarize the information in your 
own words (paraphrasing); use quotation marks if you copy the 
information exactly. (This rule should apply whether you are copying a great 
deal of material or only a phrase.) Give each listing a simple descriptive 
heading. 



 

Your listings — whether they appear on index cards or within some format 
on your computer — will now provide the authoritative basis for your 
paper's content and documentation. By arranging and rearranging the listings 
and using your descriptive headings, you may well discover a certain order 
or different categories which will help you prepare an outline. You may find 
that you need additional information, or that some of the listings may not be 
appropriate and should be set aside or discarded. 

When should I paraphrase, and when should I summarize? 
 

To paraphrase means to express someone else's ideas in your own 
language. To summarize means to distill only the most essential points of 
someone else's work. 

Paraphrase and summary are indispensable tools in essay writing because 
they allow you to include other people's ideas without cluttering up your 
paper with quotations. They help you take greater control of your paper. 
Consider relying on either tool when an idea from one of your sources is 
important to your essay but the wording is not. You should be guided in 
your choice of which tool to use by considerations of space. But above all, 
think about how much of the detail from your source is relevant to your 
argument. If all your reader needs to know is the bare bones, then 
summarize. 

Ultimately, be sure not to rely too heavily on either paraphrase or 
summary. Your ideas are what matter most. Allow yourself the space to 
develop those ideas. 

 
How do I paraphrase? 
 



Whenever you paraphrase, remember these two points: 

1. You must provide a reference.  
2. The paraphrase must be entirely in your own words. You must do 

more than merely substitute phrases here and there. You must also 
completely alter the sentence structure.  

It can be difficult to find new words for an idea that is already well 
expressed. The following strategy will make the job of paraphrasing a lot 
easier: 

1. When you are at the note-taking stage, and you come across a passage 
that may be useful for your paper, do not copy the passage verbatim 
unless you think you will want to quote it.  

2. If you think you will want to paraphrase the passage, make a note only 
of the author's basic point. You don't even need to use full sentences.  

3. In your note, you should already be translating the language of the 
original into your own words. What matters is that you capture the 
original idea.  

4. Make sure to include the page number of the original passage so that 
you can make a proper reference later on.  

When it comes time to write the paper, rely on your notes rather than on 
the author's work. You will find it much easier to avoid borrowing from the 
original passage because you will not have recently seen it. Follow this 
simple sequence: 

1. Convert the ideas from your notes into full sentences.  
2. Provide a reference.  
3. Go back to the original to ensure that (a) your paraphrase is accurate 

and (b) you have truly said things in your own words.  

How do I summarize? 
 

Summary moves much farther than paraphrase away from point-by-point 
translation. When you summarize a passage, you need first to absorb the 
meaning of the passage and then to capture in your own words the most 
important elements from the original passage. A summary is necessarily 
shorter than a paraphrase. 

Three Kinds Of Note Taking Techniques: 



There are three kinds of note taking techniques: summarizing, 
paraphrasing, and quoting. When you summarize, paraphrase, or 
quote, be sure to include exact page references, since you will need 
the page number later if you use the information in your paper.  

A. Notes that Summarize  

Summarizing is the most useful kind of preparatory note taking 
because it is the quickest. A summary condenses a chapter down to a 
brief paragraph or perhaps only one or two sentences. A summary is 
best written in your own words. However, if you do use phrases from 
the primary source, place quotation marks around them. 

Here is a passage from an original source researched for an essay on 
apes and language. Following the passage is a note card summarizing 
it. 

ORIGINAL SOURCE  

Public and scientific interest in the question of apes' ability to use language first 
soared some 15 years ago when Washoe, a chimpanzee raised like a human child 
by R. Allen Gardner of the University of Nevada, learned to make hand signs for 
many words and even seemed to be making short sentences. 

Since then researchers have taught many chimpanzees and a few gorillas and 
orangutans to "talk" using the sign language of deaf humans, plastic chips or, like 
Kanzi, keyboard symbols. Like Washoe, Sarah, a chimpanzee trained by David 
Premack of the University of Pennsylvania, and KoKo, a gorilla trained by the 
psychologist Francine Patterson, became media stars. —Eckholm, "Pygmy" P.B7  



 

B. Notes that Paraphrase  

Where a summary uses fewer words in order to condense information, 
a paraphrase presents information in about the same number of words 
as the original text. However, if you choose to keep certain passages 
in their original language, place them in quotation marks in order to 
distinguish your paraphrasing from the author's exact words.  

The following note card paraphrases the original source. Note how the 
word choice is different from the original. If one were to refer to this 
card later, a student would not risk plagiarism.  



   

C. Notes that Quote 

Quotations are exact words drawn from a source. Be certain to place 
all direct quotations inside of quotation marks. It is VERY difficult to 
recall later on which passages, paragraphs, or words you have quoted. 
Also, make sure that when you quote you have written down 
everything precisely, including punctuation and capitalization. 

It is good practice not to use direct quotation too often. They are best 
reserved for those instances when a writer's exact words are necessary 
to explain most effectively a difficult idea, to capture a sense of the 
writer's personality or style, or to express clearly how the writer 
objects to or supports an opinion. 

 



   

 

 Now answer questions 6-8 



ORDER OF OPERATIONS 
APPLYING INTEGERS 
COMPOSITE SHAPES 

Mathematicians follow an order to evaluate expressions.  The rules are 
called the Mathematicians follow an order to evaluate expressions.  The 
rules are called the “order of operations”.  We will look at the rules to find 
out which operations must be completed first. 

Integers are the whole numbers and their opposites, thus negative numbers 
are part of the set of integers.  Many “real world” problems use negative 
numbers to represent quantities.  We will apply our knowledge of integers to 
solve problems. 

Some problems can be difficult, but if we break them apart into smaller 
problems, the solution may be easier to find.  We will try this problem-
solving technique on some word problems by analyzing complex 
measurement problems. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Order of Operations 
 
In order to find the numerical value (evaluate) of any combination of 
numbers and operations (expression) correctly, mathematicians have 
established the order of operations which tells us which operations to do first 
in any mathematical problem. 
 
P (parentheses) 
 
E (exponents – powers) 
 
M (multiply) 
 
D (divide) 
 
A (add) 
 
S (subtract) 
 
*Note:  Multiplication and division are at the same level, meaning 
multiplication does NOT take priority over division.  Work these two 
operations as they occur, left to right. The same is true about addition and 
subtraction. Work the two operations as they occur, left to right. 
 
Thus, if “multiplication and division” or “addition and subtraction” are the 
only two operations in the expression, work the problem from left to right! 
 

Example 1:  Evaluate 6 4 2× + . 
 

2 Multiply 
24

6 4
Add 24 2

2
2

6

6 4+ ×
++

×
 

 
 
 
 
 

work left to right 
Please  
Excuse  
My Dear  
Aunt Sally 

This “saying” may be used to help 
remember the order of operations. 

work left to right 



 
 
Example 2:  Evaluate 4(6 3) 5 2+ − ⋅ . 
 

4 5 2 Parentheses (6 + 3)
5 2 Multiply 4(9)

Multiply 

(6 3)
4(

5 2
36 Subtrac

9)
36

t
5

6

2
10

2

− ⋅
− ⋅

⋅
−

+

⋅−  

 
 
Example 3:  Evaluate 5[(3 12) 2(4)]+ − . 
 

5[ ] Work within brackets [ ]
5[ 2(4)] Parenthesis (3 12)

5[ )] Multiply 2(4)
5[15 ] Subtract 15 8

5( ) Multiply 5(7)

(3 12) 2(4)
(3

2(
12)

4
8

5
7

15

3

− +
−
− −

+ −
+

 

 
 

Example 4:  Evaluate 24[3(3 2) ]+ . 
 

2

2

22

4[ ] Work within brackets [ ]
4[3( ) ] Parenthesis (3 2)

4[3 ] Powers (5)
4[ ] Multiply 3(

3(3 2)
3 2
(5)

3(25)
4

25)
Multiply 4(75)

300
(75)

+
++

 

 
 
 
 
 
 



 
 
Example 5:  Evaluate 24[3(3 2) ]+ . 
 

2

2

22

4[ ] Work within brackets [ ]
4[3( ) ] Parenthesis (3 2)

4[3 ] Powers (5)
4[ ] Multiply 3(

3(3 2)
3 2
(5)

3(25)
4

25)
Multiply 4(75)

300
(75)

+
++

 

 
 

Example 6:  Evaluate 4 5 18 6 2 3⋅ − ÷ + ⋅ . 
 

2
4

0
5 Multiply and divide left to right

Add and subtract left to right
Add

23

3 6
17 6

18 6 2 3
− +
+

−⋅ ⋅+÷

 

You will use the order of operations throughout many mathematics courses 
that you continue to study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Using Integers 
 

{…-8, –7, –6, –5, –4, –3, –2, –1, 0, 1, 2, 3, 4, 5, 6, 7, 8...} 
 

Integers are used to show positive and negative quantities.    
 
On Wednesday, the temperature was a high of –5° F.  
On Thursday, the high rose 12°.  What was the high 
temperature on Thursday? 
 
A number sentence to represent this problem is 
 
   –5 + 12 = N 
                    7 = N           
 
The temperature high on Thursday was 7°. 
 
 
 
 

 
Death Valley National Park has places that are 
282 feet below level, the lowest point in the 
western hemisphere, in its desert area and other 
places that are 11,049 feet above sea level in its 
mountainous area.  What is the difference 
between the highest and the lowest point in Death 
Valley National Park? 

 
 
A number sentence to represent this problem is 
 
   11,049 – (–282) = N 
                    N = 11,331 ft         
 
The difference between the high and low points is 11,331 feet. 
 
 
 
 
 



Composite Figures 
 

Find the perimeter of the shape. 
 
 
 
 
 
 
 
 
 
 
 
 
To find the total distance around the figure, we must do some figuring to find the 
missing lengths. 
 
 
 
 
 
 
 
 
 
 
 
First, the figure has been divided up into rectangles and squares using the 
dotted lines.  In rectangles the opposite sides are congruent. 
 
Thus, the perimeter of the figure is 8 + 12 + 3 + 3 + 3 + 2 + 10 + 8 + 3 + 12 = 64 units 
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MOTION AND CHANGE IN POSITION

Unit Overview

In this unit, we will discuss what motion is, frames of reference, how to measure motion, how 
acceleration relates to motion, and momentum. With this in mind, we will determine how to measure 
motion using a formula and mathematical calculations. Acceleration will also be calculated and all 
measurements will be given in metrics.

GLOSSARY OF KEY TERMS
frame of reference An object or a background that is not moving and 

is used to determine the movement of another 
object.

motion the movement or changing of position of an object 
with respect to a reference object

speed The distance an object travels in a given time.
distance The space between two things. This tells you how 

far apart the two things are.
linear motion a movement in a straight line between two points
momentum An impelling force or strength.   "the car's 

momentum carried it off the road"
deceleration change in motion; slowing down
conservation of momentum In the absence of an external force the momentum 

of a system remains unchanged.
acceleration The act of accelerating; increasing the speed.  
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vector A straight line segment whose length is 
magnitude and whose orientation in space is 
direction. 

velocity The speed and direction in which an object is 
moving.

scalar Of or relating to a directionless magnitude.   
"scalar implicatures"

constant speed When the speed of an object does not change.
instantaneous speed speed of an object at a given point in time, which 

is constant for an object moving with constant 
speed and is different at each point in time for an 
object that is slowing down or speeding up

average speed speed calculated over a period of time
circular motion motion about an exterior center as in orbiting 

planets
centripetal force The force that holds something in a circular path.
Terminal velocity highest velocity a falling object can reach within 

the earth’s atmosphere
displacement The weight or volume of a fluid displaced (moved 

from original position) by a floating body.
aerodynamic A shape with rounded edges to reduce wind drag.
centrifugal force An apparent outward force on a rotating or 

revolving body.

Frame of Reference

Whenever anything is described as moving, it is being compared with something that is stationary, or 
not moving. The fixed object in the background that is used for comparison is called the frame of 
reference. All motion is relative to a particular frame of reference. The term, frame of reference, is 
used to describe different movements. The type of movement and the position from which you are 
observing, determines the frame of reference.

The most commonly used frames of reference are objects of nature on the Earth. Some examples 
might include riding in a car past a tree, a big rock, a small hill. The picture below is an example of 
using a frame of reference.
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Some more examples of using frames of reference include:  a building that you are running toward; a 
tree as the snowflakes pile up against it, the moon as you are locating a 
particular star; a big, old barn that you are driving away from, and many 
others.

Frames of reference and relative motion is actually the reason that people 
get car sick. Your brain is getting two different sets of information about 
your body's motion that might not exactly agree with each other; 
information from your eyes, and information from your inner ear. Some 
people are more sensitive to these differences, which causes them to feel car 
sick as they watch the road "whiz" by. If you are prone to getting car 

sickness, try to look forward at a point far in the distance and stay focused on that.

Measurement of Motion

Motion is defined as a change in position or place over a period of time. When something has 
moved, motion is taking place. Keep in mind that when movement occurs, it is compared with some 
frame of reference. So we could say that all movement is relative to the observer or some stationary 
object.

Speed is the rate at which an object is moving. The distance something travels and how long it takes 
to travel that distance is a common way to describe speed. Distance is the length of space from one 
point to another. You can determine the speed of an object by dividing the distance traveled by the 
time it took to travel the distance. To determine speed use the following formula:

Speed = Distance/Time

We use the term speed to describe anything that changes its position. It not only describes things 
such as cars, trucks, or airplanes but others such as the wind, currents of the ocean, the Earth, and 
even planets that orbit the sun. If we use the Earth as a frame of reference, the moon orbits the Earth 
at a speed of 1 kilometer (km) per second or 6 miles per second.
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Linear motion is the most basic of all motions. Linear motion is measured in two parts: speed and 
direction. Linear motion can be described as uninterrupted objects moving in a straight line 
indefinitely unless something causes it to come to a rest such as gravity and friction. 

Speed is a scalar quantity which means that it measures the amount of speed a moving object has, 
but not the direction it is moving. In the metric system, meters per second (m/s) is the unit of 
measurement most often used to express the rate of speed. To calculate a problem using meters per 
second, the following formula would apply:

Speed = Distance (meters)/Time (seconds)

Speed is also measured in distance per time units such as: kilometers per hour (kph or k/h), meters 
per second (mps or m/s), miles per hour (mph or m/h) or feet per second (fps or f/s). However, 
metric units will be used in all measurements for 8th grade science.

If a cyclist travels 500 meters (m), or 547 yards, in 36 seconds (s), how would you calculate the 
average speed? You would use the formula above to solve for the average speed. Average speed = 
500 m/36 s = 13.89 m/s
So the cyclist is traveling 13.89 meters per second on average.
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Constant speed is speed that does not change. When you calculate the speed of an object that travels 
at a constant speed, you are measuring the speed at every point in its path. To determine constant 
speed, the total distance is divided by the total time. This gives the speed at every point because the 
speed is the same at every point.

Distance-Time Graph

The measure of someone or something’s speed at a particular moment is called its instantaneous 
speed. We know that objects do not always move at the same speed, so in other words they are not 
constant. For things that move at a constant speed, the speed at any given point is always the same as 
the average speed. The
most common way to find an average is to add all the numbers together and then divide by the total 
number of items in the list. If you were to calculate the average speed of a car traveling various 
speeds….you would add those speeds together and divide by the total number of speeds.

Velocity is similar to speed, however, it measures the direction in which an object travels as well as 
its speed. We could then say that velocity has a vector quantity. A vector quantity is a force that 
has both strength and direction. 

A distance vs time graph measures how far two objects are from each other. Often these graphs are 
used to show the journey that someone makes from home to school and back etc.  The time/distance 
graph displayed on the site below is interactive and allows you compare time and distance traveled 
from point A to point B.

Click on the following link to view the activity: 
http://www.mathwarehouse.com/graphs/distance-time-graph-activity.php

Below are graphs showing velocity (speed + direction) over time. Use your imagination to write a 
story describing each situation, indicating speed and direction. See the example under Graph A. 
Record your stories in questions 31 – 33.

Graph A
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Example: You notice that your friend is taking a walk. He has a head start, but you decide to catch 
up with him, running faster until you catch up with him. Once you catch up, you slow down to his 
walking pace until you arrive at the corner market.

Repeat for the following graphs.

Graph B

Graph C

Acceleration

As you learned in the previous section, velocity measures both speed and direction. The rate of 
change in velocity is defined as acceleration. When something accelerates it may speed up, slow 
down, or change directions. Acceleration, like speed, tells us how fast something is happening or in 
other words, how fast velocity is changing. Acceleration also has direction, just like velocity. A car 
that is climbing a hill begins at rest and will gradually increase its speed in the direction of the 
incline. The car is said to be accelerating in the direction of the incline.  Acceleration can be 
determined by the following formula: 

Acceleration = Final Velocity – Original Velocity/Time
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The acceleration of an object is equal to its change in velocity divided by the time during which this 
change occurs. This sounds difficult but it really isn’t. Another way to state this is acceleration tells 
us how quickly an object changes its velocity; that is, the change of velocity divided by the change 
of time (the difference in time over which the velocity changed). Remember that in physics, 
acceleration is measured in meters per second per second, or m/s squared. An example: an object 
accelerates at 1 m/s squared (1 meter per second per second), it gets faster by one meter a second 
every second. 

If there is a decrease in velocity, the value of acceleration is negative. So we could say that 
deceleration is the decrease of speed or velocity over time. An example of deceleration is a roller 
coaster climbing a hill. It decelerates because it slows down. Can you think of some other examples 
of deceleration? 

Speed, Velocity, Acceleration, and Deceleration (04:16)

Momentum

Momentum is the measure of an object’s tendency to continue moving. Momentum depends on the 
mass of the object and the velocity with which it is traveling. Like velocity, momentum is a vector 
quantity, meaning it has both size and direction. All moving objects have momentum. The more 
momentum an object has, the more difficult it is to stop. Momentum is equal to the mass of an object 
multiplied by its velocity:

Momentum = Mass x Velocity

Displacement

Displacement is defined as distance moved in a given direction. We measure the distance from 
where you started as displacement. If you run a race 400 m once around an athletic track, you end up 
back where you started. This is called displacement. In the case of this race, displacement is zero, 
even though you have moved quite some distance.

Displacement question: A frog jumps 2 m up a muddy bank, and slides back down 1 m.  What 
distance did the frog actually move? What is the displacement? Your answer should be 1 m, up the 
bank.

Remember that velocity is speed in a given direction. An example: a car moves west at 15 m/sec the 
speed is 15 m/sec. However, the velocity would be 15 m/sec west. Since speed is distance/time we 
can write: velocity = distance in a given direction/time. Or in other words, velocity = 
displacement/time. Remember that velocity must have the same units as speed – normally in physics 
we would use m/s or km/s.

Displacement and Velocity
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We now know that displacement and velocity are related. Calculate the following problems: Sam 
walks quickly around the outside of a large parking lot. He walks 50 m north, 25 m east and 50 m 
south. He completes his walk in 50 seconds. Answer the following questions about Sam’s walk:

A. What is the distance Sam walked?
B. What is Sam’s final displacement?
C. What is Sam’s average speed?
D. What is Sam’s average velocity? 

Calculate these numbers and then check your answers.

Answers:
A. 50 m + 25 m + 50 m = 125 m
B. 25 m east
C. speed = distance/time = 125 m/50 s = 2.5 m/s
D. velocity = displacement/time = 25 m/50 s = 0.5 m/s east

Terminal Velocity

Terminal velocity can be described as the maximum speed that an object can achieve while falling 
towards the Earth. This term is used in skydiving, or commonly referred to as top speed. When 
something falls through air, it accelerates at a decreasing rate, or decelerates, until it reaches its 
maximum constant velocity. This is called its terminal velocity. Without any air resistance, a 
skydiver would theoretically fall faster and faster, accelerating at a rate of 9.8 m/s squared until they 
strike the Earth. However, in reality, there is air resistance when jumping from an airplane.

    Understanding Acceleration and Deceleration (04:19) 

    Effects of Forces on Speed (04:40) 

When skydivers jump from the airplane, they begin to accelerate the moment they jump. They will 
continue accelerating, but at a decreasing rate until they reach a speed of about 200 kph or 124 mph. 
This is the skydiver’s terminal velocity and the acceleration rate is now zero. So in other words, the 
skydiver stops accelerating when the forces acting on it become balanced. So when the forces are 
equal, the diver stops accelerating and falls to Earth at a constant velocity. We will be discussing 
balanced and unbalanced forces in the next unit.

    The Physics of Skydiving (03:09) 
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The maximum or terminal velocity for the average skydiver is about 150-200 km/h, or 93-125 mph. 
The terminal velocity of a skydiver depends upon the person’s weight, as well as how large or 
aerodynamic the person is. Aerodynamics is the study of the way a gas, especially air, flows over a 
moving object. Engineers that study aerodynamics analyze the flow of gases (air) over and through 
objects that move through the air. When a parachute is deployed by the skydiver, it increases the 
amount of air resistance and slows down the fall. When the parachute deploys, the air resistance is 
larger than the force of gravity and the diver slows down dramatically. Within one or two seconds, 
terminal velocity with the open parachute is achieved. The skydiver will land on the ground at a 
speed of about 15-25 km/h or 9-16 mph.
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Force and Gravity 
 
 
Unit Overview 
 
How is force related to motion? What is the difference between balanced 
and unbalanced forces? These are questions that will be answered in the 
course of this unit. This unit will include concepts on forces, friction, 
Newton’s Laws of Motion, gravity, and weight and mass. You will also 
learn about each kind of force and what causes it to occur. Mathematical 
formulas and problems will be presented as a means of explaining the 
before-mentioned topics. Newton’s Laws of Motion will be discussed in 
detail and why they are important to the study of motion and forces. 
 
 
 

GLOSSARY OF KEY TERMS 
force A force is a push or a pull on an object. A force 

happens when two objects interact—that is, when 
one object does something to the other object. 
When the interaction stops, the force stops, too. 

contact forces Contact forces happen when objects touch each 
other. For example, contact forces happen when a 



person kicks a ball or pulls a wagon. Other 
examples of contact forces are sandpaper rubbing 
on a piece of wood, wind blowing against a 
moving car, and a rubber band stretched around a 
newspaper. 

Hooke’s Law Law of Elasticity, which states that the stretching 
of a solid body (e.g., metal, wood) is proportional 
to the force applied to it. The law laid the basis for 
studies of stress and strain and for understanding 
of elastic materials. 

newton The newton is the Standard International (SI) unit 
of force. In physics and engineering 
documentation, the term newton(s) is usually 
abbreviated N.  

One newton is the force required to cause a mass 
of one kilogram to accelerate at a rate of one meter 
per second squared in the absence of other force-
producing effects. In general, force (F) in 
newtons, mass (m) in kilograms, and acceleration 
(a) in meters per second squared are related by a 
formula well known in physics: 

unbalanced force the total force on an object is in one direction 
balanced force forces that act in opposite directions and are equal 

in size, thus canceling each other out 
friction Friction is a force that acts in a direction opposite 

to the moving object’s motion. 
sliding friction solid objects slide over each other: A sled sliding 

over the snow is an example of sliding friction. 
rolling friction Friction is reduced by placing objects on wheels or 

ball bearings. This is called rolling friction. 
Moving a file cabinet on wheels is an example of 
rolling friction. 

fluid friction force exerted by a fluid  
First Law of Motion an object at rest will remain at rest and an object in 

motion will remain in motion at a constant 
velocity unless acted upon by an unbalanced force.

inertia property of matter that tends to resist any change 
in motion. Everything that has mass also has 
inertia. 



Second Law of 
Motion 

force, mass, and acceleration are related 

Third Law of Motion for every action, there is an equal and opposite 
reaction. 

gravity force of attraction between two objects: This force 
is responsible for accelerating an object towards 
the Earth. 

Law of Universal 
Gravitation 

all objects in the universe are attracted to each 
other through a force of gravity. The size of that 
force is dependant upon the mass of the objects 
and the distance between them.  

 
 
For extra practice of your key terms, click on the Key Terms Crossword 
Puzzle PDF File. 
 
Unit Review 
In the previous unit, motion and its related topics were discussed. Motion 
and its change in position, characterized by speed and direction, affect what 
happens when force is applied. It is necessary to have prior knowledge of the 
material presented in the previous unit in order to discuss forces and gravity. 
 
 

    Introduction to Forces and Gravity (03:18) (Video)  
 
 
What is force? 
 
A force is a push or pull. A force gives energy to objects, sometimes causing 
them to begin moving, stop moving, or change direction. This definition 
shows how force is related to motion. Some examples of force might 
include: 
 

- pushing a book across a desk 
- a jet engine causes an airplane to push forward 
- picking up a toy 
 

This list could be endless. So we could say that a force makes things move 
faster or slower, stop, change direction, or even size or shape. What about 



forces causing an object to change size or shape? This is a new concept that 
we will discuss later in this unit. 
 
 
Forces that need two or more objects to be touching each other are 
commonly called contact forces. Some examples of contact forces might 
include:  

kicking the soccer 
ball (makes the ball 
begin to move) 

catching a soccer ball ( 
catching the ball with your 
hands causes the ball to slow 
down and stop) 

stepping on a 
soccer ball (causes 
equal forces 
pushing up and 
pushing down) 

 
 
A force can also affect objects without making them move. A force can act 
on a stationary object without making it move. An example: sitting on a 
cushion, which is a stationary object, and the sides bulge out. The force 
causes the object’s shape to change. Objects that return to their original 
shape when the force is removed are called elastic substances. An example 
of an elastic substance is a trampoline. When the forces are removed that 
stretch the trampoline, it returns to its original shape. This example relates to 
Hooke’s Law which states that the stronger a force, the greater the stretch. 
However, if force causes an object to stretch beyond its elastic limit, 
Hooke’s Law no longer works. An example: stretching a rubber band 
beyond its elastic limit and the rubber band snaps. Some objects, such as 
clay, do not return to their original form after being stretched by a force. 
They change their shape permanently. This is called plastic behavior. 
 
We know that forces can affect objects in various ways. We are all familiar 
with forces that are visible, such as kicking a football. There are four main 



types of invisible forces such as magnetism, electricity, gravity, or strong 
nuclear forces. We will not be discussing strong nuclear forces in this unit. 
These forces do not need objects to be touching. Magnetism, electricity, and 
gravity act at a distance. Magnetic forces are natural forces, or invisible 
forces, that attract two objects together, such as the north and south poles. 
Electrical forces are natural forces that are found all around us. This is the 
force between two electrically-charged particles. This helps bind the atoms 
together in matter. An example: static electricity that causes your clothes to 
stick together. When magnetic and electrical forces are combined together, 
we have what is called electromagnetic force. These forces work so closely 
together that they are usually studied as one force. They are closely related 
and are difficult to separate. 
 
An electromagnet is very powerful. One example would include an 
electromagnet powerful enough to pick up a car. Forces of gravity, or 
gravitational forces, can be large or small. Gravitational force is defined as a 
force of attraction between two objects which have mass. Since all objects 
have mass, gravity acts between all objects. The strength of the gravity 
between objects depends on the mass of the objects and the distance between 
them. 
 
When force is measured, it is measured in newtons (N). A newton was 
named after the famed English scientist, Sir Isaac Newton (1642-1727). A 
newton is a metric measurement. One newton is the force needed to 
accelerate a mass of 1 kg by 1 m/s squared. Remember that when we talk 
about 1 meter per second squared we are talking about 1 
meter/second/second or 1 m/sec/sec. This is equal to 2.2 lb. or about the 
force needed to lift a glass of water. Newtons are commonly measured with 
a spring balance which gives the strength of the force being measured.  
 
Forces have strength, or magnitude, and direction. In a previous unit, the 
term vector was introduced. In physics, objects or quantities that have these 
quantities are said to have vector qualities. Some examples of vector 
quantities might include acceleration and velocity. The term, scalar, was also 
introduced in a previous unit as well. An example of a scalar quantity could 
include temperature and speed, both of which have magnitude but no 
direction. 
 
When we talk about measurements involving motion such as acceleration, 
velocity, and momentum …. they also involve direction. Forces act in a 



particular direction as well. When two forces act in the same direction, they 
add together. The total force is the sum of the individual forces. If you and a 
friend were both pulling on an object in the same direction, you would be 
combining forces. When the total force on an object is in one direction, we 
call this an unbalanced force. 
 
If your friend pulled in the opposite direction from you, the forces would 
combine in different ways. When two forces combine in an opposite 
direction, they are combined by subtraction. If you and your friend were 
pulling in opposite directions, and one force was greater than the other, the 
object would move in the direction of the greater force. That makes sense, 
but what would happen if your forces were equal? If you and your friend 
were pulling with equal force in opposite directions, there would be no force 
acting on the object. When you subtract one force from another, you are left 
with zero and the object would not move. Balanced forces are forces that 
act in opposite directions and are equal in size, thus canceling each other out. 
 
Friction 
 
Friction is a force that resists the motion of two surfaces that do not touch 
each other. Friction is a force that acts in a direction opposite to the moving 
object’s motion. It will cause moving objects to slow down and finally come 
to a stop. The amount of friction between the surfaces depends on how hard 
they are pressed together and the roughness of the surfaces. Friction can 
occur in liquids, solids, and gases (such as air).  
 
When solid objects slide over each other, this type of friction is called 
sliding friction. A sled sliding over the snow is an example of sliding 
friction. However, keep in mind that sliding friction can oppose motion. 
Friction can also be reduced by placing objects on wheels or ball bearings. 
This is called rolling friction. Rolling friction tends to be less than sliding 
friction. Moving a file cabinet on wheels is an example of rolling friction. 
Friction can also exist in a fluid when an object moves across it or through 
it. This force exerted by a fluid is called fluid friction. All liquids and gases 
are considered to be fluids. Other examples would include water, oil, and air. 
Fluid friction is usually less than sliding friction. Slippery substances, or 
lubricants, such as grease, oil or wax, change sliding friction into fluid 
friction. 
 



Friction is often very helpful. Without friction between the tires and the 
surface of a highway, your car would not be able to stop. The grooves on a 
tire channel water and mud through them. Water and mud lessen friction 
because they act like lubricants. Remember that lubricants promote sliding. 
The sole on your snow boots help to increase friction so you don’t slide on 
the snow. 
 
Sliding/Rolling Friction Experiment 
 
Try this easy experiment: Push a book across a tabletop. The book 
encounters some friction, or resistance to motion. This is called sliding 
friction. Next, place some marbles or ball bearings under the book. Move the 
book. You should see that the book moves much easier and more smoothly. 
The marbles or ball bearings reduce the friction between the book and the 
tabletop. Can you think of some examples where ball bearings would help 
something move easier? Bearings are often found in machinery or axles of a 
car wheel. The bearings, or rolling friction, reduce the friction between 
surfaces. Besides creating a smoother surface, bearings also bear some of the 
weight of the moving parts as they rotate. 
 



 
Sir Isaac Newton 

Scientist and Mathematician 

 
Newton’s Laws of Motion 
 
Sir Isaac Newton lived between 1641 and 1727. Although he is clearly the 
most influential scientist who ever lived, his humble nature is revealed in his 
own self description: “If I have been able to see further, it was only because 
I stood on the shoulders of giants.” (Taken from: 
www.lucidcafe.com/library/95dec/newton.html) 
 
Most likely, Sir Newton felt as though his work achieved great heights 
because he respected the work of the “giants” who lived before him. In fact, 
he was born the year that another great scientist, Galileo, died. While he 
probably savored the work of others, he found science a hodgepodge of 
isolated facts and laws, capable of describing some phenomena, and 
predicting only a few. He left it with a unified system of laws that could be 
applied to an enormous range of physical phenomena, and used to make 
exact predictions. Take, for example, his three Laws of Motion. 
 



In the mid-1600’s, Sir Isaac Newton discovered how forces cause all of the 
states of matter. He developed three laws that describe rest, constant motion, 
and acceleration. Newton, called the father of modern science, was really the 
first person to understand the concepts of force, motion, and gravity. His 
theory of universal gravitation, which will be discussed later in the unit, 
states that all objects are attracted to one another. His three laws of motion 
explain the relationship between mass, gravity, and the distance between 
objects and all objects in the universe. 
 
Newton’s First Law of Motion states that an object at rest will remain at 
rest and an object in motion will remain in motion at a constant velocity 
unless acted upon by an unbalanced force. This also means that an object in 
motion tends to remain in motion in a straight line at a steady speed. This 
first law is based upon a property of matter that was discovered by Galileo 
called inertia. Newton’s first law is of motion is also called the law of 
inertia. Inertia is a property of matter that tends to resist any change in 
motion. Everything that has mass also has inertia. Remember that mass is 
roughly equal to weight. The more mass an object has, the more inertia that 
it has, and the more it resists change. So we could say that the inertia of an 
object is related to its mass. The word inertia comes from the Latin word 
iners, which means “lazy” or “idle.”  
 
Newton’s first law of motion tells us that acceleration and force are related. 
Acceleration is only present when forces are present. So if an object changes 
velocity, or accelerates, a force must be acting on it. Remember that this law 
is based on the ideal situation with no air resistance or other kind of friction. 
Inertia is present in our everyday lives, all around us. If you are riding in a 
car that suddenly stops, you continue to keep moving forward. If you 
weren’t wearing a safety belt, the inertia could send you right through the 
windshield. Again, if you are riding in a car, inertia affects you. A car travels 
along a road in a straight line due to inertia. What will happen if there is a 
curve in the road? The driver turns the wheel and the car moves along the 
curve. But what happens to the passengers? They continue to move in a 
straight line. The result is that the passengers are pushed into the walls of the 
car. So the force exerted on the passengers by the walls of the car keeps the 
passengers in the curved path. 
 
 
Inertia Experiment 
 



Try this easy experiment that demonstrates inertia: Place an index card on 
top of a plastic drinking glass. Place a quarter in the center of the index card. 
Use your finger and flick the card quickly across the glass. What happens? 
Your answer should be that the quarter has inertia. The quarter tends to stay 
at rest until acted on by a force. The quarter should have fallen into the glass. 
You can extend this inertia experiment by stacking five checkers in a pile. 
Place another checker about 3 inches from the pile. Flick the one checker 
quickly towards the stack. What happened? Remember the characteristics of 
inertia. Record your results of this experiment in question # 41. Remember 
the characteristics of inertia.  
 

    Newton's First Law of Motion: Force, Friction, and Inertia 
(06:04) 
 
Newton’s Second Law of Motion states that force, mass, and acceleration 
are related. This can be represented by the equation: 
 

Force = Mass x Acceleration 
 
We know from Newton’s first law that acceleration does not occur without a 
force. The second law shows that force and acceleration are related. In other 
words, the acceleration of an object depends upon its mass and the applied 
force. If you push a wagon along a sidewalk it will begin to move. If you 
push harder, the faster the wagon will accelerate. The greater the force, the 
more acceleration. If you fill the wagon with heavy objects, you will need to 
push harder than you would if it was empty. This is due to the fact that the 
wagon filled with heavy objects has more mass, or inertia. A greater force is 
needed to accelerate an object with greater inertia. So it is obvious that force 
and acceleration are related to an object’s mass. The equation above is 
applicable in that force equals mass times acceleration.  
 
When mass is measured in kilograms (kg) and acceleration is measured in 
meters/second/second (m/sec/sec), force is in newtons (N). One newton will 
equal the force required to accelerate one kilogram of mass at one 
meter/second/second. 
1 N = 1 kg x 1 m/sec/sec 
Normally the mass of an object is constant, and thus the force is proportional 
to the acceleration of the object. This sounds complicated but it’s really not. 
 



 
    Newton's Second Law of Motion: Force, Mass, and Momentum 

(02:34) (Video) 
 
 
Experiment Time!! 
 
 

ACCELERATION EXPERIMENT 
Try this easy experiment representing Newton’s Second Law of Motion: 
You will need to obtain a sheet of ruled notebook paper, a marble, one 
large and one small ball bearing, and a bar magnet. You also need a ruler 
with a groove in the center. This groove will serve as a ramp. If you do not 
have a ruler with a center groove, tape two rulers of the same size together 
and use the space between them as the ramp. 

1. Using a tabletop, set up your experiment. Prop the ruler up at 
least one inch. Line up the notebook paper horizontally with the 
ruler.  
2. Place a bar magnet vertically on the lined paper about one inch 
from the ramp’s exit. Roll the marble down the ramp past the 
magnet. Mark the spot where the marble left the notebook paper. 
What happened? Was the marble affected by magnetism? 
3. Next, roll the small ball bearing down the ramp. Mark the spot 
where the ball bearing left the notebook paper. What happened to 
the ball bearing as it rolled past the magnetic force? You may need 
to reposition your magnet. The magnet needs to be close enough the 
affect the ball bearing.  
4. Roll the larger ball bearing down the ramp past the magnet. You 
can adjust the magnet as needed. Mark the spot where the large ball 
bearing left the notebook paper. What happened? 
5. Mentally, make a comparison about what happened to the small 
and large ball bearings as they rolled past the bar magnet’s magnetic 
force. 

You should have made these assumptions during this experiment. The 
magnet force of the magnet will affect its position. You probably already 
know that a marble is not affected by magnetism so the direction and 
acceleration were not affected. As the small ball bearing exited the ramp, 
the magnetic force should have affected the direction and acceleration. If 



it did not, you may need to redo this part of the experiment and move the 
bar magnet accordingly.  When the large ball bearing exited the ramp, its 
acceleration may or may not have been affected. Even though the ball 
bearing was of a different size, or mass, the magnetic force remained the 
same. Did the larger ball bearing have the same results as the smaller one? 
Remember that mass makes a difference. 

 
 
Ball Bearing Trivia: 
 
You read earlier in this unit that ball bearings helps reduce friction, 
especially with machine parts. When bearings are manufactured, they are 
made under controlled conditions and are shaped to within 0.00003 
millimeters (1/1,000,000 of an inch) of the needed size. They are sometimes 
demagnetized so that they will not attract dust that could cause friction.  
Newton’s Second Law of Motion explains why a heavy object and a lighter 
object dropped from the same height will hit the ground at the same time. 
Remember that they are both accelerating at the same rate. Because the 
lighter object has less mass, the gravitational force on it is much smaller. 
However, the larger object has more mass so it has a greater gravitational 
force acting on it. Remember that falling objects accelerate at a rate of 9.8 
m/sec/sec. 
 
Newton’s Third Law of Motion states that for every action, there is an 
equal and opposite reaction. So in other words, every force has to have an 
equal and opposite force. Remember that forces come in pairs and are 
always mutual. Newton’s third law is the easiest to understand. An example 
of this law would be a baseball bat hitting the baseball. The forces do not 
cancel each other out. The ball bat is exerting a force on the ball and 
accelerates it in an opposite direction. The ball is exerting an equal and 
opposite force on the bat. This is felt as the sudden slowing down of the bat. 
Another example might include turning on your garden hose with the water 
spurting out at a high speed. If you do not hold the hose, it moves in an 
opposite direction and wiggles like a snake. You need to hold the hose 
firmly in order to get the results you want. This same concept is used with 
firefighters during a fire. There is so much water pressure coming out of the 
water hose that it wants to move uncontrollably in the opposite direction. It 
usually requires two firefighters to hold the hose. In this example the force 
of the water pump pushing the water out of the hose produces the action 



force. The reaction force is the expelled water pushing back against the hose. 
Both forces are equal in strength. As long as the firefighters hold the hose 
and push it with all their strength, they are using their muscles to produce a 
force that balances the reaction. As long as the forces are balanced, the net 
force on the hose is zero, consequently, the hose doesn’t move. If you were 
out in a boat on a lake you could demonstrate the same principle. If you 
were standing on the edge of the boat and jumped off, what would happen? 
Of course the equal and opposite reaction would take place. As you jumped 
one direction, the boat would move in the opposite direction. Each of these 
examples demonstrates an equal but opposite direction.  
 

    Newton's Third Law of Motion: Actions and Reactions (03:00) 
(Video)  
 
 

BALLOON ROCKET LAUNCH EXPERIMENT 
Try this simple experiment that demonstrates Newton’s Third Law of 
Motion. Keep in mind when you are doing the experiment that real rockets 
and jet engines work following this same concept. Gas flows out of the 
rear end of the rocket and it moves forward in the opposite direction. 

1. Blow up a balloon to its maximum size. Tape a plastic drinking 
straw (about 2inches) inside the neck of the balloon to act as a 
rocket nozzle. If you want to make a smaller nozzle, you can pinch 
or flatten the edge of the straw.  
2. Hold the balloon over your head and let it go. What happened? 
Did you observe anequal and opposite reaction? Yes, you should 
have. 

You can extend this experiment by completing the following steps: 
You will need a balloon, tape, two chairs, and a piece of string.  
1. Tie a string between the backs of two chairs, at least 20 feet apart. 
Place a strawover one end before it is secured. Blow up a balloon 
and secure it with a paper clipso that the air cannot escape.  
2. Tape the inflated balloon to the straw. 
3. Make sure the string between the two chairs is tight. Release the 
paper clip andwatch the rocket take off. What happened? Did you 
observe an equal and oppositereaction? As the gas (air) escaped, the 
balloon rocket moved in the opposite direction. 



 
 
   Do you think you can change this experiment?  

Follow the steps as listed above except slope your string upwards. Is there 
as much thrust? Does the slope of the string make a difference? Does the 
amount of air in the balloon make a difference in the results? 

 
 
Both a balloon-powered rocket and rockets that travel in outer space are 
good examples of Newton’s third law in action. When the balloon is 
stretched, the air is forced out of the open end. This is the action force. An 
equal and opposite reaction occurs inside the balloon as the air pushes back 
on the balloon. This reaction force pushes the straw forward along the string.  
 
The space shuttle has rocket boosters 
attached to it that pushes it into orbit in 
much the same way. When the rocket 
boosters are ignited, the fuel burns and 
produces vast amounts of hot gases that 
rush out of the back of the booster. This is 
the action force. The reaction force of the 
hot gases pushing back on the booster is 
equal in strength, but in opposite 
directions. The reaction force sends the shuttle and rocket boosters upward 
in direction. 
 
Keep in mind that when we talk about weight and mass that they are 
different. Mass is the amount of matter in any given object. The mass will 
always stay the same unless it is physically changed. Weight is a 
measurement of the force placed on an object by gravity. Since weight is a 
force, its unit of measurement is the newton (N). If you were on Earth, the 
moon, or another planet, your mass would remain constant, however, your 
weight would change. We already know that weight and mass are related. 
We already know that more massive objects weigh more than less massive 
objects. So when we talk about weight, Newton’s second law can be 
rewritten to show the relationship between the two: 
 

Weight = Mass x Acceleration due to gravity or w = m x g 
 



Keep in mind that the unit of weight is the Newton and the unit of mass is 
the kilogram. 
 
Gravity 
 
In the previous unit, we discussed Galileo and his experiment of dropping 
two cannonballs at exactly the same time from the top of the Leaning Tower 
of Pisa. At this time in history, most people believed that the heavier 
cannonball would hit the Earth first. Galileo’s experiment proved that the 
basic laws of nature govern motion. Isaac Newton evaluated Galileo’s 
experiment and determined that both cannonballs speeded up at the same 
rate, regardless of their mass. Today we know that all falling objects 
accelerate at the same rate. Newton tells us that if objects accelerate, a force 
has to be present. We call this force gravity. Gravity is a force of attraction 
between two objects. This force is responsible for accelerating an object 
towards the Earth. 
 
Gravity pulls everything down. If you drop a ball it returns to Earth. A 
falling leaf floats down to Earth. And even a speeding bullet will obey the 
laws of gravity and eventually fall to Earth. Gravity is the force of attraction 
between two objects that have mass. And since all objects have mass, 
gravity will act between them. Gravity’s strength depends on two things: the 
mass of the objects and the distance between them. The strength of gravity is 
affected by the distance between them. If the objects are closer, the 
gravitational force will be stronger. If the objects are father apart, the force 
will be weaker. Air resistance can affect the rate at which an object falls to 
the Earth. The shape of an object causes air resistance.  
 
Newton began to wonder about other objects and force and gravity. He had 
questions about the forces that kept the moon in its orbit around the Earth. 
He knew that the moon was accelerating even though its direction was 
constantly changing in its path. So he knew that a force of some sort had to 
be involved. Newton calculated the acceleration of the moon using laws 
already developed by Johannes Kepler, an astronomer. Many people of 
Newton’s day believed that different forces affected places other than Earth. 
Newton discovered that they were indeed the same forces, whether on Earth 
or in outer space. This particular discovery represented the first universal 
law of forces. When we talk about a universal law, we are talking abut a law 
that applies to all objects in the universe. Newton developed the Law of 
Universal Gravitation. This law states that all objects in the universe are 



attracted to each other through a force of gravity. The size of that force is 
dependant upon the mass of the objects and the distance between them.  
 
Gravity is a weak force, even though it may not seem that way. It is not even 
strong enough to pull together two objects placed next to each other. Yet 
when we talk about space physics, gravitational forces can be felt over great 
distances. Sometimes phenomenal things can occur such as with a black 
hole. As a star shrinks in size, its fuels die out, its core becomes very dense, 
and the gravitational pull is strong enough to suck light into it. This is what 
we call a black hole. In our solar system, the strong gravitational force of our 
Sun, holds the nine planets together. The planets hurdle through space at 
speeds that just balance the Sun’s gravitational pull. This locks them into a 
perpetual circle around the Sun. Since the sun weighs about 4.4 million 
billion billion pounds, its gravitational pull is enough to hold all the planets 
in orbit, even Pluto, which is 3.7 billion miles away. A satellite orbits the 
Earth in much the same way. It orbits Earth very fast so gravity never brings 
it any closer. The force of gravity plays an essential role in the evolution of 
stars and the behavior of galaxies. So in a sense, it is gravity that binds the 
universe together. 
 
Here is a puzzler for you: The Sears Tower in 
Chicago is the tallest building in North 
America. It stands 1450 feet (442 m) tall and 
has 110 floors. The height of the building is 
measured from the sidewalk level of the main 
entrance to the structural top of the building. 
If you were to drop a ball from the structural 
top of the building, the ball would land 5.8 
inches (15 cm) off true vertical. True vertical is the point that is directly 
below the ball when it was released. Now assume there is no wind to affect 
the fall of the ball. Why did the ball land off true vertical? 
 
 
Answer to the puzzler: The Earth rotated slightly in the time it took the ball 
to drop from the Sears Tower. The Earth rotates about 1 inch (2.54 cm) for 
every 250 feet (76 m) that the ball drops. Did you figure this one out? You 
will have to use a calculator and a metric conversion chart to check your 
answers.  
 
Unit Extensions 



 
Suggested reading: October Sky (originally published as Rocket Boys) by 
Homer Hickam. This book is well worth the time it takes to read it. Homer 
Hickam is a small town boy from West Virginia who dreams of becoming a 
rocket engineer.In the course of this book you will read about Homer and his 
“rocket boys” who helped him develop and test homemade rockets and 
nozzles and experiment with Newton’s laws of motion. This book is 
published by Dell and is available at most bookstores and at your local 
library. A motion picture of the same name, OctoberSky, is available on 
video at your local library. This book is a “must read.” Visit the author’s 
website at www.homerhickam.com. 
 
 
Suggested topics for further research: 
 

 Isaac Newton 
 Galileo Galilei 
 Homer Hickam 
 Rocketry 
 Sputnik 
 The Space Race 
 Johannes Kepler 

 
Careers to explore: 
 

 Aerospace Engineer 
 Aeronautics 
 Aerodynamicist 
 Aviator 
 Astronaut 
 Astronomer 

 
 
Unit Conclusion 
 
In this unit, forces friction, and Newton’s Three Laws of Motion were 
introduced and discussed. Each of Newton’s three laws were discussed in 
detail and related to real-life examples. Friction was introduced as being 
helpful in our everyday lives, as well as problems caused by friction. 



Gravity, mass, and weight were related to forces and how they affect those 
forces. Mathematical formulas were used to determine measurements with 
force.  
 

    Now answer questions 1 through 41. 
 



 

 

FROM REPUBLIC TO EMPIRE     
 
 
 

 
 
 
 

Unit Overview      
 
After establishing control over the Italian peninsula, the Romans began to build an 
empire by conquering territory around the Mediterranean Sea.  This brought Rome 
into conflict with Carthage, an equally ambitious city in northern Africa.  The two 
cities fought a series of wars to determine which one would dominate the region.  
Although Rome emerged victorious, the Carthaginian Wars would have both 



positive and negative long-term effects for Roman state.  Let’s see how it all 
happened.   
 
 
The Wars with Carthage     
 
Carthage, once a colony of the Phoenicians, was located on the coast of northern 
Africa and, like Rome, had plans to dominate the area around the Mediterranean 
Sea.  This made conflict between the two cities inevitable and resulted in a series 
of wars known as the Carthaginian or Punic Wars.  When war broke out 
between the two cities for the first time in 264 B.C., both sides had certain 
advantages.  Carthage, the larger of the two, had directed its energy to making 
money through trade.  With their wealth, the Carthaginians had built a navy with 
over 500 ships and hired neighboring peoples to serve as soldiers.  The Romans, on 
the other hand, had no actual navy.  Since they had spent their energy on making 
war rather than making money, the Romans did have an experienced, well-trained 
army with 500,000 troops at their disposal.  Their solders were more reliable and 
more loyal than those employed by the Carthage.  When a Carthaginian warship 
ran aground in Italy, the Romans received a remarkable piece of good luck.  They 
made 140 copies of the ship and added a few touches of their own.  The Romans 
were then in a better position to compete with the Carthaginians on the sea.   
 
 

 



 
 
The First Punic War was over control of the island of Sicily and dragged on for 
twenty-three years.  Rome finally defeated Carthage, and the victory awarded 
Sicily, Sardinia and Corsica to Rome.  For the next forty years, Rome and Carthage 
maintained an uneasy peace.  In 218 B.C., the Carthaginian general Hannibal 
organized his forces at a base in Spain and prepared to attack Rome in the Second 
Punic War.  He led his army, including several dozen war elephants, across 
France and over the Alps to raid Rome from the north.  Even though this plan cost 
the lives of half of his soldiers, Hannibal took the Romans by surprise and won 
battle after battle for fifteen years.   
 
In spite of his success, Hannibal was unable to capture the city of Rome itself.  
Desperate to get enemy out of Italy, the Romans sent an army to Carthage.  This 
was a risky move, and not all Romans thought it was good idea.  When the 
Romans began to arrive outside of their city, the Carthaginians demanded that 
Hannibal bring his army home to defend them.  Hannibal had little choice but to 
comply.  The Romans defeated the Carthaginians in a battle near Carthage, and the 
Second Punic War was another win for Rome.   
 
 



 
Artist's Rendition of Hannibal Crossing the Alps 

 
 
The damage done in Italy by Hannibal’s army left the Romans with a desire for 
revenge that was not satisfied by winning the Second Punic War.  Many Romans 
argued in favor of the complete destruction of Carthage.  This resulted in the Third 
Punic War and the obliteration of Carthage.  Those who survived the attack were 
sold into slavery, and salt was poured over the soil so nothing could grow there 
again.  There was no question that Rome was the undisputable master of the 
western Mediterranean.   
 
At the same time, Rome extended its power across the eastern Mediterranean and 
battled the rulers who had divided the empire of Alexander the Great.  Greece, 
Macedonia and sections of Asia Minor surrendered to the Romans and became 
provinces, a term used for lands under Roman rule.  Other areas, such as Egypt, 
formally became Roman allies.  It appeared that Rome was dedicated to following 
a policy of imperialism or the establishment of control over other lands. 
 



 

 
Ruins of Carthage 

 

Go to Questions 1 through 8. 
 
 
The End of the Republic     
 
Rome not only conquered vast amounts of territory but also gained control of 
several major trade routes.  As money poured into the city from taxes and 
increased business, a new class of wealthy Romans formed.  The built impressive 
mansions and filled them with luxuries from distant lands.  Some rich families 
used their money to buy country estates and turned them into large farms called 
latifundia.  As Romans added new territory to their holdings, they made even 
greater profits by forcing captured people to work as slaves.  The price of grain in 
the Roman markets quickly fell, and small farmers in Italy were forced to sell their 
property to pay their debts.  Without land to farm, the unemployed moved to Rome 
and other cities with the hope of finding work.  As the gap between the rich and the 
poor grew wider, angry mobs roamed the streets, and riots became common. 
 



Although there were attempts at reform, the republic was unable to solve its social 
and economic problems.  A series of civil wars rocked the Italian peninsula, and 
unrest spread throughout Rome’s provinces.  Popular political leaders challenged 
the traditional role of the Roman senate.  The Roman army, no longer made up of 
citizen-soldiers, consisted of men who signed up to serve for sixteen years.  They 
became professional soldiers and were willing to fight for any leader who 
rewarded them.  This made it possible for rival politicians to form their own armies 
and to take control by force. 
 

Go to Questions 9 through 11. 
 
 
The Career of Julius Caesar    
 
Julius Caesar, perhaps the most famous Roman of them all, was a master at using 
a loyal army to further his ambitions.  In 59 B.C., he set out to conquer Gaul, 
which consisted mostly of modern-day France.  After nine years and a successful 
military campaign, a triumphant Caesar prepared to return to Rome with his army.  
Pompey, his chief rival, convinced the senate to command Caesar to disband his 
troops and to come to Rome without them.  Caesar defied the order and marched 
toward Rome with his army.  In the civil war that followed, Caesar defeated 
Pompey and forced the senate to appoint him dictator. 
 
 



 
Julius Caesar 

 
 
Although he kept several features of the republic, including the senate, there was 
no doubt that Julius Caesar was the absolute ruler of Rome.  In an effort to fix 
Rome’s issues, he gave public land to the poor and established a government-
sponsored works program to create jobs.  Along with granting citizenship to more 
people, Caesar introduced a new, 365-day calendar which, with minor changes, we 
still use today.  In spite of these efforts, Caesar’s enemies plotted against him, and 
he was assassinated in 44 B.C.  To learn more about the life and career of Julius 
Caesar, view the video listed below. 
 
 

  The Life and Times of Julius Caesar 
 
 
The death of Julius Caesar plunged Rome into a new round of civil wars.  
Octavian, Caesar’s great nephew, and Mark Antony, one of Caesar’s trusted 
generals, were determined to track down the murders.  After they accomplished 
this, the two men engaged in a bitter struggle for power.  In a sea battle, Octavian 
defeated Mark Antony and his ally Cleopatra, queen of Egypt.  The senate gave 
Octavian the title of Augustus (Excellent One) and declared him the princeps or 
first citizen.  This ended the Roman republic and made Augustus the first emperor 
of Rome. 



 

Go to Questions 12 through 16.  
 
 
Augustus Takes Charge     
 
Augustus worked to return stability to Rome.  Like Julius Caesar, he left the senate 
in place but added a civil service.  This action created an efficient system of 
workers to make sure everything operated smoothly and to enforce the laws.  They 
collected taxes, represented Rome in the provinces and supervised construction 
projects.  Augustus ordered a census or a population count throughout the empire.  
New coins were issued to make it easier to conduct business, and a postal service 
delivered mail to Britain and other distant provinces.  To create jobs, Augustus 
ordered a number of construction projects, and an efficient system of roads soon 
connected outlying territories to Rome.  
 
 

 
 



Go tom Questions 17 and 18. 
 
 
Pax Romana    
 
The reign of Augustus began a 200-year period known as the Pax Romana, a 
Latin phrase that means the Roman peace.  During this era, Rome and its 
territories, for the most part, experienced peace, prosperity and order.  The Roman 
army patrolled the network of roads throughout the empire, and Roman ships 
protected the seas from pirates.  As a result, travel was relatively safe, and 
advancements in transportation made it faster.  Trade flourished, and new products 
came from everywhere.  Spices from India, silk from China and wild animals from 
Africa could all be found in Rome.  At the same time, ideas and knowledge were 
exchanged across the empire.    
 
 

  Augustus, the Sacred One 
 
 
Not all of the emperors that followed Augustus were good rulers.  Some, like Nero 
and Caligula, were incompetent and cruel.  There were others, however, like 
Hadrian and Marcus Aurelius, who were committed to good leadership.  Click on 
the graphic below to discover which Roman emperor was the most like you.  In an 
attempt to gain public support and to quiet any unrest, most emperors offered free 
grain to the poor and used tax dollars to provide spectacular public entertainment.  
Romans of all social classes loved the chariot races held in the Circus Maximus 
and enjoyed watching the gladiators in the Coliseum.  Similar activities took place 
in Roman-style arenas built throughout the empire.  During the Pax Romana, 
Rome’s political and social problems still existed but remained just below the 
surface.   
 
 

 
 



  Go to Questions 19 and 20.  
 
 
What Happened Next?      
 
The impact of ancient Rome extended far beyond famous leaders and military 
accomplishments.  Its achievements in engineering, literature and law continue to 
impact our daily lives.  The rise of Christianity within the empire and the Roman 
reaction to this faith has shaped our thoughts and traditions.  Before exploring 
these topics in the next unit, review the names and terms found in Unit 7; then, 
complete Questions 21 through 30.  
 

Go to Questions 21 through 30.   
 
 

 

 

 

 

 



 
 

THE LEGACIES OF ANCIENT ROME     
 
 

 

 
Mount Vesuvius and the Ruins of Pompeii 

 
 

 
Unit Overview      
 
When the Roman soldiers conquered new territory and added it to the empire, they 
brought Rome’s achievements to distant lands.  The Romans stressed the practical 
application of science and technology to create roads, bridges and public buildings.  
Authors added their works to world literature, and the principles of Roman law 
became the basis for the republics that were created centuries later.  As Roman 
ideas spread, they combined with Greek and Hellenistic views to form the Greco-
Roman civilization.  Let’s see how it all happened.   
 
 



Greco-Roman Civilization      
 
Although they were proud of their own accomplishments, the Romans always 
admired Greek culture.  They viewed the Greeks as superior in the areas of art, 
philosophy and literature.  Wealthy Romans hired Greek sculptors to create 
artwork for their homes and bought Greek slaves to teach their children. Educated 
Romans learned to speak Greek along with their native Latin, and many Greek 
gods were given Roman names.  During the Pax Romana, both Roman and Greek 
cultures spread along Rome’s network of roads and bridges.  When they blended 
with the Hellenistic culture, the Greco-Roman civilization formed and extended 
its influence throughout the eastern and western Mediterranean regions.   
 
 

 
 

Go to Questions 1 and 2.  
 
 
Bigger and Grander Architecture      
 
Unlike the Greeks, who preferred architecture that was simple and elegant, the 
Romans wanted their buildings to be grand.  Huge temples, palaces and arenas 



were designed to represent Rome’s authority.  The forum, located in the center of 
a Roman city, was a place where people gathered to hear the latest news, to shop 
and to meet friends.  It also showcased the magnificent architecture that glorified 
Rome’s leaders.   
 
The Romans used the arch and the column to decorate and to support their 
construction projects, but the dome was their most significant accomplishment in 
the field of architecture.  When Roman engineers combined the idea of the dome 
with the use of concrete, they were able to shape rounded tops for their buildings 
on the ground.  Once the walls and columns were set in place, the dome was lifted 
with cranes and positioned on the top.  The Pantheon was dedicated to all the 
major gods of Rome and was an excellent example of Roman ingenuity.  It still 
stands in Rome and attracts thousands of visitors every year. 
 
 

 
 
 

  The Pantheon 
 
 
The Romans also applied their knowledge of engineering to practical projects that 
improved the daily lives of the people living within the empire.  To ensure a supply 



of clean water, they built aqueducts to carry water from the countryside into the 
cities.  Based on the principle of the arch, these stone structures were often 
combined with bridges and were a common sight throughout the empire.  You can 
see how they worked in the graphic below.  Wealthy families had water piped into 
their homes, and most Roman cities had public baths.  These were places similar to 
modern health clubs where Romans could wash, relax and exercise.   
 
 

 
 

Go to Questions 3 through 5.    
 
 
The Romans and their Literature    
 
When it came to literature, the Romans, at first, borrowed heavily from the Greeks.  
They followed the Greek style for writing poetry, history and plays.  Eventually, 
however, Roman writers used Latin to create their own unique literary works and 
to highlight their values.  By the time Augustus ruled Rome, he and other wealthy 
patrons, a term for those individuals who financially supported the arts, paid 
writers to emphasize patriotism in their works.  The stress of this quality was more 
important than accuracy and often resulted in a biased presentation of the facts.  
For example, Livy, a Roman historian, wrote a history of Rome that covered the 
period from the founding of Rome to the age of Augustus.  This long work was 
generously financed by Augustus.  It described the Romans of the past as 
honorable, disciplined and courageous, but this account generally ignored their 
flaws or failures.   
 



 

 
The Trojan Hero Aeneas Escaping Troy with his Family:  Federico Barocci 

 
 
Because Augustus believed that the Romans needed to take pride in their roots, he 
employed the poet Virgil to write an epic poem to glorify Rome’s ancestors.  Virgil 
modeled poem on those written by Homer and spent ten years creating his 
masterpiece.  He called his work the Aeneid.  It told the story of Aeneas, a Trojan 
who survived Troy’s destruction by the Greeks.  With the guidance of the gods, he 
led what remained of the Trojans to Italy and founded a new kingdom.  Aeneas 
endured hardships and heartache but remained steadfast in his devotion to duty.  
Inspired a similar sense of dedication, his descendants founded Rome several 
generations later. Today, the Aeneid is classified as one of the world’s greatest 
literary works.  You can read the beginning of this epic poem in the graphic below. 
 
 



 
 
 
As Rome grew and its territory expanded, the focus of its literature changed.  The 
stress on patriotism faded and was replaced by the criticism of government and 
society.  Tacitus, a Roman historian, was born about forty years after the death of 
Augustus.  Unlike Livy, he found little to praise in Rome’s leaders and portrayed 
the emperors as corrupt abusers of power.  Poets, like Horace and Juvenal, 
exchanged admiration for Roman virtues with satire, a form of writing that made 
fun of society and culture.  Roman playwrights also added to Rome’s body of 
literature, and their plays were performed in theaters built throughout the empire.  
Unlike the Greeks, Roman authors of drama preferred comedy to tragedy and 
wrote plays that incorporated jokes, puns and slapstick.   
 
 



 
Well Preserved Roman Theater in Syria 

 

Go to Questions 6 through 14.    
 
 
Law and Government      
 
Some of Rome’s most lasting contributions came in the areas of government and 
law.  The Roman republic created a tripartite government, including the executive 
(consuls), legislative (senate) and judicial (courts) branches.  This system offered 
the means for each branch to limit the power of the other branches; it is the source 
of our modern concept of checks and balances.  It also passed on the idea of people 
electing fellow citizens to represent them.  The perception that laws should be 
written and applied to all people fairly was handed down by the Romans to future 
generations.  They believed that a person should be judged as innocent until proven 
guilty and that those accused of crimes should have the opportunity to defend 
themselves before a judge.  Lawyers, referred to as advocates by the Romans, 
defended their clients and worked to promote careful examinations of the facts.  
These principles of Roman law continue to be the basis for the legal systems 
employed by many nations today.   



 

Go to Questions 15 and 16.   
 
 
How Do We Know so Much about the Romans?   
 
As with other ancient people, we have learned about the Romans in all the usual 
ways.  We have read their literature, looked at their ruins and studied the findings 
of archaeologists, but in this case, we have also benefitted from a natural disaster.  
In the summer of 79 A.D., the people of Pompeii (not to be confused with 
Pompey, Julius Caesar’s rival) and Herculaneum, two pleasant seaside resort 
towns, were experiencing a typical day.  The inhabitants felt a few earthquake 
tremors and heard some rumblings from Mount Vesuvius, but they were not 
alarmed.  Occasional earthquake activity was common in this region of Italy, and 
no one could remember the last time the volcanic mountain had erupted.   
 
 

 
 
 
Later on that day, an explosion tore off the top of Mount Vesuvius, and a column 
of ash and rock blew into the atmosphere.  The air was soon filled with choking 



debris.  Many tried to escape, but even more people took refuge in cellars, 
confident that the ash flow would end shortly.  Unfortunately, it did not.  Roofs 
collapsed under the weight of the ash, and thousands suffocated.  As the ash 
hardened, it formed molds over the victims and preserved everything as though 
time had stopped.  Archaeologists began to excavate Pompeii and Herculaneum in 
the eighteenth century, and the work continues today.  For us, it has become a 
treasure trove of knowledge about the ancient Romans.   
 
 

 
House of the Faun in Pompeii 

 
 
Herculaneum and Pompeii draw thousands of tourists and scholars annually, but 
the popularity of these ruins is sometimes a threat to their existence.  The large 
influx of visitors and acid rain resulting from industrial pollution have made these 
areas difficult and expensive to maintain.  Theft is another serious problem.  
Although 40% of Pompeii is yet to be dug out, the Italian government has stopped 
new excavations.  All available funding must be used to preserve what has already 
been uncovered.  The government is currently working to convince corporations to 
adopt blocks in Pompeii and to pay for restoration projects.   It has offered these 
companies a tax break in return.  Those who are not in favor of this practice 
believe that it will only commercialize these sites and cause further deterioration.  
To tour Pompeii as it looks today, click on the graphic below.  Remember to scroll 
down when viewing the slide show.  



 
 

 
 

Go to Questions 17 and 18.  
 
 
What Happened Next?    
 
Because Rome ruled different people from different cultures, many religions were 
practiced throughout the empire.  Romans tolerated this, but they expected their 
subjects at least to respect their gods.  As you will see in the next unit, this was a 
problem when it came to dealing with Christians and Jews.  Before moving on, 
review the names and terms found in Unit 8; then, complete Questions 19 through 
30. 
 

Go to Questions 19 through 30.   
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