
The science 

of physics



Objectives

• Understand what the science of physics 

involves.

• Generate and interpret graphs 

describing different types of motion 

using real-time technology (the 

ErgoBot).



1. Which statement correctly describes the science of physics?

A. Physics is the study of living things.

B. Physics is the study of chemical 

bonds and processes.

C. Physics is the study of medicines.

D. Physics is the study of matter and 

energy.

Assessment



Vocabulary:  

energy          matter               information          force          frequency

wave             magnetism       electricity             atom          quantum physics

Fill in the blanks:

2. In order for a car to stop, its brakes must apply a/an _______ to the 

wheels.

2. _______ is needed to do work, such as lifting a heavy mass. 

Assessment



Physics terms

• position

• velocity

• acceleration

• force

• work

• energy



Physics is the science that explains 

how the physical universe works.

What is physics?



Physics is the science that explains 

how the physical universe works.

For example:

Newton’s laws of motion can be used 

to describe the motion of a skydiver.

What is physics?



Why is physics important?

Discoveries in physics have led to 

the development of nearly all human 

technologies.



Examples include electricity, cell 

phones, microwaves, and many 

more things you use every day.

Why is physics important?

Discoveries in physics have led to 

the development of nearly all human 

technologies.



Physics is the most basic of the sciences.

What is physics about?



What is physics about?

Physics is the most basic of the sciences.

Physics describes:

• the basic forces; 

• the nature of atoms and matter; and 

• the processes by which matter and 

energy interact.



Chemistry is one higher level in 

complexity than physics.

How does physics relate 

to chemistry?



How does physics relate 

to chemistry?

Chemistry is one higher level in 

complexity than physics.

Chemistry describes how the basic 

particles and forces combine to create 

trillions of different molecules.



Biology is the highest level in complexity.

How does physics relate 

to biology?



Biology is the highest level in complexity.

Living organisms include millions of 

different molecules interacting with each 

other in very complicated systems.

How does physics relate 

to biology?



We start with mechanics: 

the study of motion.

Where do we start?



Egyptians used a mastery of 

forces to raise the pyramids.

Mechanics



Egyptians used a mastery of 

forces to raise the pyramids.

But the connection between 

force and motion was not 

understood until about 3000 

years later. . .

Mechanics



Egyptians used a mastery of 

forces to raise the pyramids.

But the connection between 

force and motion was not 

understood until about 3000 

years later. . .

when Isaac Newton developed 

mechanics:  the physics of 

force and motion.

Mechanics



Chapter 2 introduces the 

basic principals of 

measurement.

Measurement is the basis 

for mechanics and all other 

branches of physics.

Physics is based on 

measurement



Chapter 3 introduces the concepts of 

position and velocity.

• Position indicates where you are.

• Velocity indicates your speed and 

direction.

Position and velocity



Chapter 4 expands the study of motion 

to include objects that are accelerating.

Acceleration is any change 

in an object’s velocity.

Acceleration



How do we use graphs 

to describe motion?  

In Investigation 1A you 

will explore the meaning 

of motion graphs.

The investigation is 

found on page 7.

Exploring the ideas



1. Pair your computer or tablet 

to your ErgoBot using the 

Bluetooth™ utility. 

2. Launch the e-Book 

application on your 

computer.

3. Click [v] (“velocity”) so you 

can see both position-time 

and velocity-time graphs.

Investigation
Part 1:  Testing the ErgoBot to see graphs of its motion



Investigation
Part 1:  Testing the ErgoBot to see graphs of its motion

4. Press [Run] to upload 

instructions to the ErgoBot.  

Wait for the beep to signal it is 

“ready.”

5. Move the ErgoBot back and 

forth on the floor. 

6. Watch the position and 

velocity graphs of the ErgoBot 

change as you move it.



a. Move the ErgoBot very slowly 

and zoom in on the velocity 

graph. 

Investigation
Questions for Part 1

What is the minimum velocity 

the ErgoBot can detect?  



b. If you push the ErgoBot across 

the floor and let go, what happens 

to its velocity?  What causes it? 

c. Try to move the ErgoBot at a 

constant velocity.  What is the 

shape of the position vs. time 

graph? 

Investigation
Questions for Part 1



Part 2:  How do the ErgoBot's wheels measure their motion?

1. Launch the “testing” 

application on your computer. 

2. Using your hand, SLOWLY  

move one ErgoBot wheel at a 

time and watch the display. 

Investigation

View the output from the left 

(L) or right (R) wheel, or both.  

Adjust the Time range to see 

individual pulses.



a. Sketch the graph as each 

wheel moves. 

b. How does the graph change 

when it moves slowly?  How 

about when moving quickly?

c. Based on the chart, describe 

how you think the sensors on 

the ErgoBot's wheels work. 

Investigation
Questions for Part 2



Part 3:  Ticker tape chart mode

1. Launch the “ticker tape 

chart” application on your 

computer. 

1. Move the ErgoBot in one 

direction, speeding it up 

and slowing it down a few 

times to create a chart.

Investigation



a. Interpret the chart:  Where is 

the ErgoBot moving the 

fastest?  The slowest?  

b. If a ticker tape chart shows 

dots spaced increasingly 

close together, what can you 

infer about the object's 

motion? 

Investigation
Questions for Part 3



Chapter 5 introduces Newton’s laws of 

motion, and the concept of force.

Forces help us predict what motions 

will occur. 

Forces and Newton’s laws



Chapters 3 through 5 describe motion along a line.

Chapter 6 describes motion in two dimensions.

Motion in two and three 

dimensions



Chapter 7 introduces circular motion.

Circular motion describes the 

orbits of satellites and the 

motion of roller coasters.

Circular motion



In chapter 7 you will learn how 

why planets orbit and 

astronomers apply the physics 

of circular motion to search for 

extrasolar planets.

Circular motion and astronomy



Chapter 8 extends the concept of 

equilibrium to include the idea of torque.

Torque is a twisting action that may be 

created by forces.

Static equilibrium 

and torque



Energy and its transformations

Even the best trained athlete 

cannot lift an elephant.

But a crane with a powerful 

diesel engine can lift it easily.



Even the best trained athlete 

cannot lift an elephant.

But a crane with a powerful 

diesel engine can lift it easily.

Chapters 9 and 10 introduce the 

physics of energy.

Energy and its transformations



Chapter 9 describes the relationship 

between work and energy.

Energy is needed to do work.  It takes 

energy to lift an elephant – more 

energy than a human has available. 

Work and energy



In chapter 10 you will learn that the total 

amount of energy in the universe never 

changes.

Energy is conserved



In chapter 10 you will learn that the total 

amount of energy in the universe never 

changes.

Energy can never be created or destroyed, 

but it CAN be converted from one form to 

another.

Energy is conserved



1. Which statement correctly describes the science of physics?

A. Physics is the study of living things.

B. Physics is the study of chemical 

bonds and processes.

C. Physics is the study of medicines.

D. Physics is the study of matter and 

energy.

Assessment



1. Which statement correctly describes the science of physics?
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Vocabulary:  

energy          matter               information          force          frequency

wave             magnetism       electricity             atom          quantum physics

Fill in the blanks:

2. In order for a car to stop, its brakes must apply a/an _______ to the 

wheels.

2. _______ is needed to do work, such as lifting a heavy mass. 

Assessment



Vocabulary:  

energy          matter               information          force          frequency

wave             magnetism       electricity             atom          quantum physics

Fill in the blanks:

2. In order for a car to stop, its brakes must apply a/an _______ to the 

wheels.

3. _______ is needed to do work, such as lifting a heavy mass. 

force

Energy

Assessment


