
 Exploring Creation with Physical Science  

Module 9:  
 An Introduction to the Physics of Motion  

 

Vocabulary:  

Reference Point -  A point against which position is measured. 

Vector Quantity – A physical measurement that contains directional information. 

Scalar Quantity – A physical measurement that does not contain directional information. 

Acceleration – The time rate of change of an object’s velocity. 

Free Fall – the motion of an object when it is falling solely under the influence of gravity. 

 

Formulas to make note of  for this module:  

Speed = distance traveled            Acceleration = final velocity – initial velocity       

     time traveled       time 

 

Distance = ½  x ( acceleration)  x (time)2 

 

Module 9 Outline: 

I. Introduction 

II. Mechanics- The  Study of Motion, Forces and Energy 

III. Speed: How Quickly Motion Occurs 

IV. Velocity: Speed and Direction 

V. Acceleration: The rate of Change in Velocity 

VI. The Acceleration Due to Gravity 

 

Take time to quickly look over the Module and get an idea about what you will be studying before you 

go any farther in the study guide.  Look at the definitions, formulas, pictures and the examples. Even 

look at the Study Guide to get an idea of what points the author expressly wishes you to remember. 

Then…. Begin to read! 

 



Introduction 
 

Physics lies at the root of all the other sciences because it describes how all things do what they do. 

 Physics is the most fundamental of all sciences. 

 Physics explains how the specifics of each branch of science works. 

 Physics requires mathematical computations to expand the concepts it describes, 

therefore you will need to focus on the formulas presented in this chapter to be 

successful 

o Primarily remember the unit multipliers concept taught at the beginning of the 

course otherwise known as  the Factor Label Method. 

Mechanics: The Study of Motion, Forces and Energy 
 

This branch of science  is devoted to motion. It deals with analytical skills that define  how objects move 

as well as the recognition of the application of force upon these objects and the  existing energy 

inherent in items which are moving. 

St. Thomas  Aquinas was a devoted student of theology and philosophy. He spent a large amount of 

time studying the works of Aristotle. He chose to write a theological dissertation to prove God’s 

existence after studying Aristotle’s theories. He is known for his work called , “Five Proofs” where he 

describes in his first proof that God is the original mover. 

“It is  certain, and evident to our sense, that in the world some th ings are in motion. Now whatever is 

moved is moved by another , for nothing can be moved except it  is  in potentiality to that towards which it 

is  moved; whereas a thing moves inasmuch as it  is  in act.  For motion is nothing else than the reduction 

of something from potentiality to actuality.  But nothing can be moved from a state of potentiality to 

actuality, except by something in a state of actuality.. .  it is therefore impossible that in the same 

respect and in the same way a thing should be both mover and m oved i.e.  that it should move 

itself.  Therefore, whatever is moved must be moved by another. If  that by which it is  moved must itself 

be moved, then this also needs to be moved by another , and that by another again. But this cannot go on 

to inf inity,  because then there would be no first mover , and consequently,  no other mover, seeing as 

subsequent movers move only inasmuch as they are moved by the f irst mover; as the staff moves only 

because it is  moved by the hand. Therefore it is  necessary to arrive at th e f irst mover, moved by no 

other; and this everyone understands to be God.” (Aquinas)  

 

In order to study motion you need to know the following: 

 The objects position 

 The reference point ( which shows relationship or relative location.) 

“ Position must always be given relative to something else. ( the reference point)( p. 204) 



It is important for you to remember that there is always motion but our perception of that motion is 

relative to our vantage point. If we are looking at something from where we are standing, still… it is 

unmoving. However, if we are looking at something from the vantage point of the moon, it is moving. 

“ All motion is relative.”(p. 205) 

Research idea: Be introduced to Newton’s study of Motion and the 3 

subsequent laws which proceeded from his observation. 

Speed: How Quickly Motion Occurs 
 

When an object is in motion, it will therefore be moving or have moved.   This creates a distance from 

start to finish.  You can determine how fast an object is moving when you  divide the distance the object 

travels by the time it takes that object to travel from start to finish. 

Speed = Distance Traveled/Time Traveled. ( remember the slash means divided by) 

 

 Important Physics Concept for you to remember is that each formula must have a designated 

unit to describe what it is calculating.  When you are calculating speed your answer is 

dependent upon the unit which you will attach to it.  

Distance and Time are often measured in different units. 

 Distance = miles, meters, kilometers, inches, feet, etc. 

 Time = seconds, minutes, hours, days, etc. 

Carefully read through example 9.1 to see how to apply both sets of measurements to the equation for 

speed.(p.207) 

Velocity: Speed and Direction 
 

It  is important to note that velocity is not the same thing as speed.  Velocity  has more depth in the 

term than speed does. 

Speed tells us how fast an object is going.  Ie: The truck was moving at 65 mph 

Velocity tells us how fast and what direction an object  is moving. Ie:  The truck was heading West at 65 

mph. 

 A physical quantity containing direction is a Vector Quantity. 



 A physical quantity lacking direction information is a Scalar Quantity. 

Velocity is a Vector Quantity   Speed is a Scalar Quantity 

It is important to know the difference in speed and velocity and the part they play in analyzing motion.   

“When objects are in motion, their velocities can allow us to compare their motion and determine 

certain outcomes of the situation.” P. 210 

When objects travel in the same direction, their relative speed is the difference between their 

individual speeds.  When they travel in opposite directions, their  relative speed is the sum of their 

individual speeds. 

Study example 9.2 in your book. 

Acceleration: The Rate of Change in Velocity 
 

Acceleration is a vector quantity. It contains directional information.   

Looking at the picture on page 213, we see the changes in the movement of the ball as it goes up and 

then comes back down. ( what force is pulling it back down?) 

The concept of the distance the ball is moving in this process is acceleration. We see direction in 

acceleration as the ball either increases or decreases in speed. 

Velocity can change in the following ways: 

 If it slows down 

 If it speeds up 

 If it changes direction 

Because acceleration is a measurement of the rate of change in velocity, we see the it’s prevalence in 

the changes an object makes with regards to velocity. 

To give direction to acceleration, because it is a vector quantity you need to remember the following. 

 If an object is slowing down, the acceleration is the opposite direction of its velocity. 

 If an object is speeding up, the acceleration is the same direction as its velocity. 

Acceleration is measured  as  a distance unit divided by a time unit squared. 

 feet/second2, meters/second2, miles/hour2, and kilometers/minute2 

The Formula for finding Acceleration is: 



Acceleration = final velocity-initial velocity/time. 
Study example 9.3 to understand the mathematic computation of acceleration. 

Study example 9.4 to grasp the direction of acceleration. 

Important Reminder:  

We will not use the term deceleration when we referring to a discontinuance in acceleration.  When 

there is a slowing of speed in acceleration we refer to the change in direction to show that change.  

Acceleration can mean speed up  or slow down. 

Study example 9.5 to see how this change in acceleration is computed. Remember to always use the 

same units when working through formulas. 

The Acceleration Due to Gravity 
 

Isaac Newton studied motion extensively. We see the fruit of this study in the expanse of literary work 

he created  while he was researching.  His discoveries in motion have proven aptly necessary to science 

and the understanding of gravity. 

Note the following: 

Sir Isaac Newton ( 1642-1727 AD) – Mathematician, Scientist  

 He wrote “ Principia”, built on the principles of Pascal’s research.  

 His work detailed the principles of Gravity and The Three Laws of Motion. 

 

 The Three Laws of Motion: 

1. The Law of Inertia -  an object at rest will tend to stay at rest unless acted upon by an 

outside force. 

2. Force is relative to weight.  

a. To move an object you must use force. 

b. Force = mass times acceleration 

c. Measurement of  Newton named after him shows the mass of 1 kg times 1 

meter per second 2. 1 N=kg·m/s2 

3. For every action there is a equal but opposite reaction. 

Webster’s 1828 Dictionary defines gravity as : 

GRAV'ITY, n. [L. gravitas, from gravis, heavy. See Grave.]  

1. Weight; heaviness.  



2. In philosophy, that force by which bodies tend or are pressed or drawn towards the center of 

the earth, or towards some other center, or the effect of that force; in which last sense gravity is 

synonymous with weight. 

 

Gravity gives objects acceleration.  We see this in the case of free fall. 

When an object is falling to the earth relying solely upon the weight  or influence of gravity it is called 

Free Fall. 

If there is not an object to alter or restrict the motion of the falling object the acceleration is constantly 

increasing. 

Air resistance is seen as the friction of an object and the molecules of air through which it moves.   If an 

object is affected by air resistance it is not in free fall. 

 Heavier objects fall through the air faster because they are not affected by air resistance 

as much as lighter objects. 

Galileo Galilei did an experiment while he was the Professor of Mathematics at the University of Pisa in 

Italy.  He questioned Aristotle’s theory of gravity and the rate of acceleration dependent upon the 

weight of an object.  

Research Galileo’s experiment: 

http://www.jimloy.com/physics/galileo.htm 

Create your own experiment similar to Galileo’s: 

http://galileo.phys.virginia.edu/outreach/8thGradeSOL/Galileo.htm 

Acceleration duet to gravity is measured in 2 units  ( English and Metric)  that you need to memorize for 

your calculations. 

The acceleration due to gravity for any object is 9.8 meters/second2 in metric units and 32 

feet/second2 in English units. 

You will always use one of the measurements when you calculate acceleration using the following 

formula. 

Distance = ½  x (acceleration) x (time)2 

See example 9.6 in your book to study this process further. 



Practically you can use the knowledge of this material to measure the height of an object which you can 

use a ruler or a measuring device, easily operated by hand.    

Please note that it is important to repeat experiments multiple times to find an average, which helps to 

rule out any errors in your data.  

A great story about a scientist who measured an object too large for measuring tools is that of 

Eratosthenes. 

http://www.juliantrubin.com/bigten/eratosthenes.html 

http://geography.about.com/od/historyofgeography/a/eratosthenes.htm 

Great book  by Kathryn Lansky : “The Librarian who measured the Earth”. It is a children’s book but lots 

of fun to read. 

 

 Websites to help in your study on Motion: 

 http://sprott.physics.wisc.edu/demobook/chapter1.htm 

 http://physics.info/motion-equations/ 

 http://www.physics4kids.com/files/motion_intro.html 
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