
Agenda for 2/9/2023

� Take up formal lab report Experiment 8.2
� Test on Module 8 Chemistry
� Notes on ST pp. 243-252
� Experiment 9.1 (formal report due 

2/9/2023), 3 laws foldable



Bonus for Module 8 test (up to 8 pts.)
� Draw the following table on page 2 of your test.

Reactions Atoms Valence 
electrons

Electron transfer 
from/to each 
atom

Ions formed 
in the 
product

K + Cl       KCl K

Cl



Module 9
General Physics



Physics: the study of matter, energy, 
and the interaction between them; 
how things move and work

Physics

Astronomy

Paleontology

Geology

Meteorology

Oceanography

Chemistry



Motion
� EVERYTHING IS MOVING! Even nonliving things are moving as their 

atoms have electrons that are continuously whirling around their 
nuclei.

� Motion: an object’s change of position over time
� Mechanics: study of motion, how things move
� All motion is relative. Depends on the reference point

If you are riding on a 
train with a friend, 
you are not moving 
at all from your 
friend’s perspective.

However, if your 
friend is standing at a 
train station and you 
ride by in the train, 
then from your 
friend’s perspective , 
you are moving. 



Speed & Velocity
� Speed: the rate at which (how quickly) an object moves
                 Units of speed:  miles/kilometers    ex.  miles per hour
                                                    time
� Velocity: NOT same as speed; speed of an object in a given direction
� Speed or velocity?

� 70 miles per hour  
� 50 feet per second west
� 5,280 feet 
� 15 miles per hour north

speed
velocity

velocity
speed



Acceleration

Acceleration: a change in velocity (speed and direction)
• Positive acceleration – the direction of acceleration is the same 

as the original velocity; speeding up
• Negative acceleration – acceleration is in the opposite direction 

of velocity; deceleration; slowing down
     Zero acceleration means an object's velocity is not changing

Figures 9.5 and 9.6, ST p. 246



Newton’s 3 
Laws of Motion

�Newton's 3 Laws of Motion for Kids video

https://www.yout-ube.com/watch?v=aA_mqSzbkM0


FIRST LAW: An object will stay in motion with a constant velocity (or will 
stay at rest) until it is acted upon by an outside force.

Force: push or pull exerted on an object in an effort to change that 
object’s velocity; an influence that causes an object to change

Friction:  a force resulting from surfaces rubbing against each other

Inertia: resistance to change; moving object continues in motion, 
resisting a change in motion



Experiment 9.1 Exploring Friction

�Purpose:  To learn how friction affects 
various objects

�Question:  What happens when various 
objects are placed on an inclined surface?

�Hypothesis:  Write what you think will 
happen to the paper clip, eraser, and clay 
when the book is raised on an incline. 



� SECOND LAW: When an object is acted on by one or more outside forces, 
the total force is equal to the mass of the object times the resulting 
acceleration

� Force causes an object to change its speed or direction. The second 
law has to do with how much force is needed to affect those objects.

� F = m times a (total force = mass x acceleration)

� The greater the acceleration that is needed, the more force is 
necessary to give that acceleration. 

� Figure 9.11, p. 251



� THIRD LAW: For every action, there is an equal and opposite reaction

� This law is best observed best in space. Why?  There is no gravity or friction 
acting on an object

� Rocket take off – The gas being pushed out of the rocket thrusts the rocket to 
move in the opposite direction

Example:  When a person paddles a 
canoe, the force of the stroke is equal to 
the force of the canoe pushing forward



Assignments for 2/9/2023

� Finish Newton’s Laws of Motion foldable
� Read ST pp. 243-252
� SN pp. 251-258
� Study Guide #1 (speed, velocity, force), 2, 3-6
� Formal lab report Experiment 9.1
� If your abstract was approved, you may begin 

working on your science fair board.



Agenda for 2/16/2023

� Take up formal lab report for Experiment 
9.1

� Notes on pp. 252-262
� Experiment 9.2 Building an Electric Circuit



FORCES

� Review: Force is a push or pull on an 
object in an effort to change that 
object’s velocity.

� There are many ways that forces can 
be exerted in creation.

� Scientists don’t fully understand how all 
these forces work, but they have come 
up with several theories. 



Types of Forces

�Strong force: force that holds the center of 
an atom together

• strongest natural force
• Remember how the nucleus of an atom 

contains only positively charged protons 
and neutral neutrons?  Well, the positive 
charges of the protons should repel one 
another, but they don’t because the strong 
force is much greater. 



�Gravitational force 
• ex. Toddler dropping things on the floor 
• Earth holds the moon in orbit, but the 

moon also has a gravitational force 
pulling Earth (tides). 

• Any two objects that have mass are 
attracted to one another by their 
gravitational forces, but an object has 
to be massive for its gravitational force 
to greatly affect anything else.

TYPES OF FORCES (cont.)



TYPES OF FORCES (cont.)

� Electromagnetic force: involves electricity and magnetism
• This force has attraction like the gravitational force, but it can also 

be a repulsive force. 
• Force is in electrical circuits, lightning, holding electrons in an atom; 

also found in a compass
• Every charged object has an invisible electric field around it. 

Remember that electrons can be taken by or given to atoms. 
When an object gets close to the electric field, it will be either 
attracted or repelled by the charge. Same principle applies to 
magnets.



This diagram shows an electric field 
around 2 atoms of opposite charges. 

When charged particles are close 
enough to exert force on each other, 
their electric fields interact. The 
electric field has a direction, positive 
to negative.  Particles with opposite 
charges attract each other.  Particles 
with like charges repel each other. 

Where on this image shows where the 
greatest force will occur?  



ex. Have you ever walked around your house 
wearing socks and then touched a doorknob 
or another person only to feel a shock?  What 
happened was that you were picking up 
electrons with your feet as you were walking.  
The extra electrons piled up inside your body 
until you came close to something.  All at once 
they jumped over to the other object (or 
person), and you felt a shock.  The extra 
electrons in your body created something 
called static electricity. The electrons were 
static; they were not able to move away from 
you.  Extra electrons are all negatively 
charged, and they want to move apart from 
one another.  So, when you touch another 
object, they rapidly move to it as a flow of 
electricity. 

What is Static Electricity? video

https://www.yout-ube.com/watch?v=yc2-363MIQs


ELECTRICITY � Electricity – the motion of electrons from 
one place to another

� We control the flow of electrons when we 
use materials that easily transport them. 

� Conductors control the flow of electrons. 
Metals (wire) allow electrons to flow.

�  Insulators stop the flow of electrons.
� Electric current: when electrons flow 

through a conductor
� Humans are filled with ionic fluid which 

attracts electrical charges in the clouds 
and ground, so electrons move easily 
through a person. DON’T STAND IN A FIELD 
WHEN IT’S LIGHTNING!

Insulators vs Conductors video

https://www.yout-ube.com/watch?v=PeMe0mO9TMw


ELECTRICITY (cont.)

Electricity in houses, cars, and 
appliances moves through 
electric current.  Flowing 
electricity needs to be in a 
closed path. 

Electric circuit: a closed path 
through which electric current 
flows

�



ELECTRICITY (cont.)
Complete/Closed circuit requires a 
power source (batteries, power plant), 
a load (the object that is turned on, like 
a light bulb), and a path (usually with a 
switch)

Loads will take away the energy from 
the electrons as they move through a 
circuit, so they are sometimes called 
resistors.  They resist electric flow.
Electrons move from a place of higher 
electric energy to lower electric 
charge. 



Experiment 9.2    Building an Electric Circuit

Purpose:  To better understand how electric current flows through 
a circuit

Question:  What are the major components of an electric 
current?

Hypothesis:  Write what you think is necessary for an electric 
current to flow through a circuit. 



In the experiment, you should have seen the bulb light up when 
the paper clip touched the thumbtack.  That paper clip 
behaved as a switch.  When it touched the thumbtack, it 
created a complete circuit through which electrical current 
could pass. This is called a closed circuit.  When it is not 
touching the thumbtack, the electrons have no way of moving 
out of the battery pack all the way to its other side.  It is an 
incomplete or open circuit. So in your circuit, the power source 
was the battery pack, the load was the light bulb, and the 
swiveling paper clip was the switch. 

Circuits video

https://www.yout-ube.com/watch?v=VnnpLaKsqGU


MAGNETISM
Remember that electricity and magnetism are closely related.  Magnets 
exist in nature.  In fact, the entire Earth is a magnet. 

Magnet: any object that attracts or repels certain metals
o Like the electrical field around atoms (with positive and negative 

ions), magnets have magnetic fields (with north and south poles).
o All magnets are made up of tiny magnets called domains. 

Magnetic domains are tiny regions in which the magnetic fields of 
atoms are grouped together and aligned.  They are like miniature 
magnets within a large magnet. 

Magnetic domains video

https://www.yout-ube.com/watch?v=hK_Yi5nxuKQ


Homework for 2/16/2023

� Be working on science fair board
� Read pgs 252-262 in ST
� Do pgs 259-267 in SN
� Study Guide: #1, #7-9
�



Agenda for 2/23/2023

� Notes on pp. 258-270
� Experiment 9.3 Wavelength, 

Frequency, and Sound (demo)
� Review for test next week



SIMPLE MACHINES

� Simple machine: a device that either 
multiplies (magnifies) or redirects 
(changes the direction) a force, 
particularly to make a task easier to 
complete

� Types: 
▪ Lever Inclined Plane
▪ Wedge Pulley
▪ Wheel and Axle Screw



The Lever

First-class lever Second-class lever Third-class lever

4 parts: bar, fulcrum (fixed point), effort (pushing), resistance (load)

The closer the fulcrum is to the resistance, the less effort you need to make 
the resistance move.  

3 classes of levers based on where the fulcrum is located: 



Wheel and Axle
● Large circular wheel 

attached to smaller 
cylinder

● Car’s engine turns axle that 
turns the wheels; magnifies 
speed of tires compared to 
speed of axle which makes 
the car goes faster

● Steering wheel: effort is 
applied to wheel that turns 
the axle. Force on wheel is 
magnified in the axle.



PULLEY
● Grooved wheel that rotates freely 

on a frame 
● It is operated by laying a rope put in 

the pulley’s groove
● Must have more than one pulley 

(block and tackle) to have 
mechanical advantage. More 
pulleys increase the force being 
used.

● The use of 2 pulleys together cuts 
the effort required to life the 
resistance in half. 



INCLINED PLANE

Ramp
● Can slide object on 

inclined plane rather 
than lifting it



WEDGE

● Looks exactly like an 
inclined plane but is 
used differently.

● A double inclined 
plane

● Force is applied to 
plane’s short edge

● Used to separate things



SCREW ● Inclined plane 
wrapped around axle 
of wheel and axle

● Threads of screw are 
inclined plane

� Screwdriver handle 
increases the force 
pushing the screw 
into the wood



Sound and Waves

Sound - a vibration that must 
travel through some type of 
medium (solid, liquid, gas)
● Travels in waves
● Travels fastest through 

solids—molecules in solids 
are closer together; slowest 
through gas—molecules are 
farthest apart.



Speed of Sound
Speed of sound: 760 MPH in air 
= Mach 1

●If anything travels faster than 
760 mph, then it is moving faster 
than sound.  This is called 
supersonic speed. 

●If an object travels twice the 
speed of sound, it is moving at 
Mach 2. 



Speed of Sound
○Subsonic speed < Mach 1; airplane 
engine’s sound travel out from 
airplane

○Mach 1: plane catches up to sound 
waves it created

○Supersonic speed > Mach 1: plane 
moves faster than sound waves it 
created; sound waves overlap and 
crash into each other; create 
louder-than-normal sound called 
sonic boomSupersonic Flight, Sonic Booms

https://www.yout-ube.com/watch?v=gWGLAAYdbbc


Anatomy of a Sound Wave

Crest – high spot on the wave
Trough – low spot on the wave
Wavelength – distance from one wave crest to another )or one 
trough to another)
Amplitude – height of the wave from the center line
Frequency – how close the wave crests are together



Sound Waves
� Wavelength and amplitude may 

vary. 
� Just like waves at the beach, the 

bigger they are, the louder they 
sound. The shorter they are, the 
softer they sound. 

� Wavelength = pitch; longer- lower 
pitch; shorter - higher pitch

� Amplitude = loudness; higher - 
louder; shorter – softer (think amp for 
an instrument)



Experiment 9.3    Wavelength, Frequency, & Sound

� SN p. 479
� Purpose:  To understand how frequency affects sound
� Question:  What happens to sounds when wavelength (and thus, 

frequency) changes? 
� Hypothesis: Write what you think will happen to the sound when you hit 

drinking glasses filled with various amounts of water.



Findings
� The glass with the least amount of water should have made a high 

sound; the one with the most amount of water should have made a 
low sound, and the one in the middle should have made a sound 
somewhere in the middle.

� When you hit the glass with the spoon, you caused the glass to vibrate.  
That, in turn, caused the air surrounding the glass to vibrate.  The 
sounds you heard were those vibrations traveling through the air.

� More water makes the glass vibrate slower, which produces a 
low-pitched sound.  Less water allows the glass to vibrate faster, which 
produces a high-pitched sound. 

� Longer wavelengths = waves with lower frequencies and lower pitch
� Shorter wavelengths = waves with higher frequencies and higher pitch



Sound in Space
Because sound requires a medium in 
which to travel, it cannot travel in 
space.  That’s because there are no 
gases in space.  So sound waves have 
nothing to bump into.  

THERE IS NO SOUND IN SPACE!!

So when you are watching a movie 
about space and you see an 
explosion, just know that those 
spaceship engines and explosions 
would be silent!



LIGHT
Unlike sound, light travels in a straight line (beam).  It cannot bend 
around corners on its own. These beams are made up of particles 
called photons. Photons are small amounts of electromagnetic energy.  
They are not made up of atoms, so they are not matter.  

Materials that allow light to pass through them:
Transparent: most or all light passes through
Translucent: some light passes through
Opaque: no light passes through

Does NOT need matter (solid, liquid, gas) to travel



Visible light: light we can see with our eyes
Each color has a different 
wavelength.

Order of colors from longest 
wavelength to shortest is ROY 
G BIV.
RED – longest wavelength
ORANGE
YELLOW
GREEN 
BLUE
INDIGO
VIOLET -  shortest wavelength

Remember this from Module 5 - 



ST p. 268, Figure 9.35

Visible light = white light (ROY G BIV); it’s the light that we can see; 
Visible light is in the center of this chart and goes from 
shorter-wavelength violet to the longer-wave red light.

Infrared light – has even longer wavelengths than red
Ultraviolet light – has much shorter wavelength than violet



Because light travels in waves, those light waves can be bent.  If we 
shine white light into a clear prism, which is a triangular-shaped 
solid, it bends so much much as it moves through the material that 
when it enters and exits the prism, each wavelength of light bends 
at a slightly different angle.  
This results in the various wavelengths 
spreading out, enabling you to see 
the individual wavelengths of color.  



 
This is also what produces a rainbow in the sky.  After it has 
rained, tiny water droplets are still in the air.  Each individual 
droplet of water 
acts as a tiny prism to bend, disperse, and reflect 
light back to your eye.  And that creates a 
rainbow in the sky. 



How We Perceive Color

Understanding Absorption of Light - Why do we see different colors?

The colors we see are a result of reflected light.  When you look at a 
white shirt, you are seeing all of the colors of the rainbow reflected 
back at you.  So the white shirt does not absorb any color.  On the 
other hand, a black shirt absorbs all the colors of the rainbow and 
doesn’t reflect any.  If you look at a red shirt, the red pigment of the 
shirt absorbs all colors of light except for the red wavelengths that 
bounce off the shirt and enter your eye. 

https://www.yout-ube.com/watch?v=VwNKPgo3oxA


REFLECTION AND REFRACTION

Reflection: light beam 
bounces off shiny object 
at same angle it hits the 
object (ex. mirror)

Refraction: object bends 
light beam (ex. water, 
prism)



ASSIGNMENTS FOR 2/23/2023

� ST finish reading Module 9
� SN, pp. 268-275
� Study Guide #10-13
� Formal Lab Report for Experiment 9.3 
� Study for Test on Module 9 General Physics

�


