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8th Grade Physical Science
Unit: Electric and Magnetic Forces
Performance Expectation: MS-PS2-3. MS-PS2-5.
Lesson Objectives:
By the end of the lesson, students should be able to:
•
•
•

Explain how friction causes the transfer of electrons, resulting in a buildup of charge (either positive or negative)
on objects.
Describe how objects with like charges interact and how objects with opposite charges interact.
Describe ways that static charges can be released.

Activity 1
A. Quick Write (2 to 4 Mins)
What Do You Already Know about Static Charges?
B. Reading
Coming Attraction: Static Charges!
Have you have ever shocked yourself touching a metal doorknob or even another person? Then you have
experienced static electricity. Have you ever built up static electricity on yourself to unleash on an unsuspecting sibling
or friend? How did you do it, and do you think there is a limit to how much electricity you can make and store this way?
What else can happen with static electricity?
Just a small amount of static charge was able to push a long piece of wood! In large quantities, the interactions
between charges can cause motion in more massive objects, which makes static charge a very useful tool. A large buildup of static charges can also be very dangerous, so precautions must be taken to prevent an accidental discharge, or
release of static charge.

C. Reflection Questions
1. Transfer of Charge Describe the parts of an atom—their location, charge, and mass. Which part is responsible for
charge that can be transferred from one object to another? Explain why the other parts are not responsible?
2. Opposite and Like Charges. Categorize the objects described in each situation based on whether they have opposite
charges or like charges. Then label with the appropriate category, O for opposite charges and L for like charges
3. Charge Release. Explain why you agree or disagree with this statement: “Friction is a way to create electricity
because it creates charged particles.”

Experiment: Thunderstorms and homemade
"lightning"
By Gale, Cengage Learning, adapted by Newsela staff on 11.02.17
Word Count 772
Level 840L

A thunderstorm rips through the night sky. Photo by: Gerlos/Wikimedia.

Right now, at least one area of the world is going through a powerful storm. Storms are periods of
extremely bad weather that can bring strong winds and heavy rains. One of the most common
types of storm is the thunderstorm.
Clouds Brewing

Thunderstorms start in the clouds. When water in the air cools down, it condenses, which means
that it turns from a gas to a liquid. Water condenses around particles like dust, and when millions
of water-dust droplets come together, they form clouds.
Shocking Sights, Loud Noises

All physical things are made up of tiny parts called atoms, which are made of even smaller parts.
These parts can have a positive or negative charge. Positive and negative charges attract each
other.

This article is available at 5 reading levels at https://newsela.com.

Strong winds cause the particles of dust and water in the cloud to crash into each other. This
makes the positive and negative charges inside the particles separate. The negative charges go
toward the bottom of the cloud.
The ground has many positive charges. This makes the negative charges in the cloud reach out
toward the ground. When they reach out, they create a lightning bolt.
Lightning makes the air very hot for a moment. This quick change causes the air molecules to
shake, creating the sound of thunder. Thunder and lightning happen at the same time, but light
travels faster than sound. This is why you see lightning before hearing thunder. You can calculate
how many miles away a lightning strike is. Count the number of seconds between the lightning
and the thunder, and divide the result by 5.
EXPERIMENT: Separating Charges

The huge spark of lightning is called static electricity.
It doesn't take a thunderstorm to make sparks
happen. In this experiment, you will explore what
happens when you cause charges to separate. You will
create electrical charges on a balloon and see how
different objects react.
You will use friction, which is when two surfaces rub
against each other. Friction causes particles to
separate into positive and negative charges. These
opposite charges always look for a way to get back
together.
Before you start, you should make a hypothesis, or an educated guess about what will happen.
Your experiment will show whether your hypothesis is right or not.
What Are The Variables?

Variables are anything that might affect the results of an experiment. You should not change more
than one variable at a time. In this case, the variable you will change is how charged the balloon
is. The variable you will measure is how the balloon's charges are attracted to other objects. Note
what you see and hear as you go.
Materials Needed

• 2 balloons.
• Salt and pepper.
• Sink.
• Small plate.
• Wool cloth or nylon (optional).
• Time: 30 minutes.
How To Experiment Safely
This article is available at 5 reading levels at https://newsela.com.

Do not do this experiment near anything that can catch on fire.
Step-By-Step Instructions

1. Put some salt and pepper on a plate.
2. Blow up both balloons, then take one of them without rubbing it. Place this balloon about 1 inch
above the salt and pepper. Then place the balloon about 1 inch away from a trickle of water from
the faucet.
3. Rub the second balloon quickly against a piece of wool or your hair.
4. Hold this balloon about 1 inch above the salt and paper. Note what you see and hear.
5. Hold the balloon about 1 inch from a trickle of water. Note what happens.
6. Darken the room so that you can see sparks. Rub both balloons against a cloth or your hair, and
place them together. Note what you see and hear.
7. Place your hand over the section of the balloon that you rubbed. Again place the two balloons
together.
Summary Of Results

Write up what happened at each step. What did
placing your hand over the balloon do to the charges
in the balloon? Write a paragraph explaining your
conclusions. Include how lightning relates to this
experiment.
Change The Variables

You can change the variables in this experiment in a few ways. You can use different types of
material. You can also create charges on different objects.
Troubleshooter's Guide

Below is a problem that may come up during this experiment.
Problem: There was no difference between the charged and uncharged balloons.
Possible cause: You may not have created enough friction. Try rubbing the balloon more against
your hair, and repeat the experiment.

This article is available at 5 reading levels at https://newsela.com.

Activity 2
A. Quick Write (2 to 4 Mins)
How Do Objects Acquire Electrostatic Charges?
B. Reading
Electricity is used to run devices such as computers, television sets, and refrigerators. The type of electricity that
powers these devices results from the flow of electrons through wires. This flow of charged particles is known as an
electric current. In contrast to this form of electricity is a second type called static electricity. The word static means
stationary. Static electricity occurs when an imbalance of charged particles collects on a surface, creating either an
overall negative or positive charge. It is static because once the particles have collected on a surface, they can remain
there for a period of time without moving.
Static electricity can be understood by thinking about changes occurring in the atoms of an electrostatically
charged substance. Usually, an atom is uncharged because it has an equal number of protons and electrons. Recall that
protons are positively charged and electrons are negatively charged, and when the positive and negative charges are
balanced, the atom is neutral. However, electrons can sometimes move from one atom to another. When an atom loses
electrons, it ends up with an overall positive charge because it has more positive charges than negative charges. And
vice versa, when an atom gains electrons, it ends up with an overall negative charge because it has more negative
charges than positive charges.
The application of friction to a surface is one method for creating a static charge in a substance. Induction and
conduction are two other methods. Induction is the separation of charge on the surface of an object caused by the
electric field of another object. Induction occurs without the two objects touching each other.
Conduction occurs when a charged object touches a neutral object and causes a flow of charge. The neutral
object becomes charged as a result of the movement of electrons. The direction of flow depends on whether the
charged object has a positive charge or a negative charge because electrons will always move toward the more positive
object.
C. Reflection Questions- Analyzing Electron Flow
The chart below ranks objects based on their tendency to gain or lose electrons. Use the chart to determine the
direction of electron flow between two objects that have been rubbed together in pairs. In each pair, one object
becomes positively charged and the other becomes negatively charged. Draw an arrow in each empty box to indicate
the direction of the electron flow between the objects in each pair.

B

ut wait a minute. All those
lights and electric things
in your room didn't just
happen overnight. Neither did
the elaborate system of getting
electricity to your house. First,
people had to figure out what
this mysterious force was. Then
they had to know how to make
it work and what it might do.
How DOES it work? Let's go to
the source.
Q: So you're an electron. Can you
describe your average day for us?
A: Sure, but you'll excuse me if I
don't stop and chat. Gotta keep
moving. Round and round, round
and round, you know the drill. I
guess someone's gotta do it, but
most of the time I feel as if I'm
getting nowhere.
Q: You sound kind of negative.
A: Well, what do you expect from
an electron? I AM negative. All
electrons are. We're negatively
charged. What do you think this
little minus sign means?

Q: Oh, yeah, there it is. Well,
those protons over there are
wearing little plus signs, so they
must be positive. Would you
rather be a proton?
A: No way! Those poor guys,
trapped inside that nucleus night
and day. How they keep a positive
charge is beyond me. At least I get
to run around out here. Get some
exercise. And sometimes—I get to
escape.
Q: What do you mean?
A: See, most of the time atoms
are very well balanced. They have
the exact same number of
electrons as protons. Same number
of negatives as positives. And you
know what that means: Balance.
Order.
Q: What about the neutrons in
the nucleus?
A: Them? Oh, they don't count.
They have no charge. Zip. They're
real zeroes. Talk about boring!
Q: I suppose. Anyway, what do
you mean, "most of the time"
atoms are well balanced?

A: Every once in awhile, there's a
little push. A jolt. A disturbance.
Q: What kind of disturbance?
A: Well, sometimes we jump to
other kinds of atoms—but that's
chemistry! Sometimes the
disturbance could be as simple as
friction—two objects rubbing
against each other. Doesn't take
much to upset some of us
electrons. We're kind of edgy.
Maybe it comes from spending so
much time in orbit, out here on
the edge. Anyway, we get
transferred. Booted out of our
orbits. Painful! We go flying off the
first object and clump up on the
second in a big heap. Then we
stand still. That's why this kind of
electricity is called static electricity.
Static means standing still. But
watch out. We're still charged up.
We still have the power.
Q: The power to do what?
A: To make a spark, like when
you shuffle across a wool rug and
touch a metal doorknob. That's
because electrons have been

transferred from the wool rug to
you. Electrons accumulate on you.
The charge builds up on your hand
and jumps off to the nearest
conductor, which is the doorknob.
Now the doorknob is negatively
charged. It has too many electrons.
Q: What about the wool?
A: It has too many protons. It's
positively charged. Same thing
happens with clothes out of a dryer.
Notice how they cling together? The
heat and motion of the dryer has
disturbed electrons so they've
jumped from your socks to your Tshirt. Your socks have a positive
charge. Your T-shirt has a negative
one. Try to pull them apart and—
zap! Gotcha! Static electricity.
Q: But why do positively
charged and negatively charged
things stick together?
A: Because they have a force that
makes them push and pull at each
other. The atoms want to get back
into balance! The particles miss
each other. It's a natural thing.
Positives and negatives are
attracted to each other. Ever hear
the expression, "Opposites attract"?
Q: Sure. But I thought that had
to do with magnets.
A: Well... ta-da! Get ready for a
REAL shock! Electricity and
magnetism are displays of the
same force. They're both about
positives and negatives. Opposite
things attracting. Like things
repelling each other. Push, pull.
Push, pull. It makes the world
work. But ask me if all electricity is
made by friction. Go ahead, ask
me. Come on.
Q: OK. Is all electricity
made by friction?

A: I'm so glad you asked!
Nope, no, and nah.
Q: You're sounding
negative again.
A: I told you, I can't help it. But
static electricity is just one kind.
It's electricity at rest. The other
kind is current electricity. That's
electricity in motion, the kind
that's a steady flow of electrons
through certain things.
Q: Only through certain things?
A: Right. Materials called
conductors. Copper and other
metals. And water. Electricity
moves through wet things faster
than dry ones. See, conductors
have electrons that free up easily.
They get knocked out of orbit and
then, what do you think happens?
Q: What?
A: Well, they need a home. So
they hook up with another atom.
But that knocks off the electron
that was already there! It's like
when you're in line at the movies,
and the kid behind you gives you a
shove. Well, you don't just stand
there. You push the kid in front of
you. She bumps into the one in
front of her, and the bumps move
down the line. That's what current
electricity is like.
Q: Hey, no shoving please. What
things can't electricity flow

through easily? And are they
more polite?
A: The ones called insulators. Their
electrons are held tightly in place.
They wouldn't budge if you paid
them. Stuff like rubber and plastic
are insulators. Glass is good too. You
gotta remember that electrons
follow the path of least resistance. If
they can't get in somewhere easily,
they'll get in somewhere else.
Q: So that's why wires are
wrapped in plastic.
A: You got it. Plastic doesn't let in
any outside electrons. That door is
locked. No vacancy. Keep out.
Q: One last question: Do you
prefer being part of static
electricity or current?
A: Usually it's more fun to flow.
Just jumping from T-shirts to dish
towels isn't all that much fun.
People hardly notice. But there's a
kind of static electricity that's hard
not to notice.
Q: What is it?
A: Here's a hint: Ka-boom!
Crackle! Snap!
Q: Lightning, right?
A: Bingo! That's when static
electricity gets to put on a show.
That's when we heat up—six times
hotter than the surface of the sun.
And the first guy who figured out
that lightning is electricity? He is
my hero. He made me famous!

Activity
A R E Y O U POSITIVE? inflate two balloons and tie
strings to them. Now tie the balloons to a hanger in a
place where they can hang freely. What happens? Rub
each balloon with a piece of wool or fur. Now what
happens? Last, put your hand between the two balloons.
Write down all your observations and try to draw
conclusions about what's happening.

DISCOVERY EDUCATION SCIENCE CONNECTION

Activity 3
A. Quick Write (2 to 4 Mins)
How you ever seen static electricity in action? Describe it with words and pictures.
B. Reading
How Do Statically Charged Objects Interact?
You observe static electricity at work in many everyday situations. For example, clothes sometimes stick
together when they are taken out of the clothes dryer or hair sticks to a wool hat as you pull the hat off your head.
These effects of static electricity can be explained by the behavior of charged particles. Charged particles exert
electrostatic force on one another. When two objects have opposite charges, they are attracted to one another. When
they have like charges, they are repelled from one another.
You can observe particles with like charges repelling each other if you place your hand on the dome of a running
van de Graaff generator. As a motor in the device moves, a belt inside becomes charged at the bottom and distributes
this charge across the dome at the top. When you place your hand on the dome, charged particles pass from the dome
to your body by conduction. These charges continue to move all the way through your hair, making it stand on end. This
happens because the particles have like charges, and repel one another.
Van de Graaff Generator

A van de Graaff generator can cause a person’s hair to stand on end. What is happening to the strands
of hair to make them behave this way?
A van de Graaff generator works by conduction and also by induction. If you ever have the chance to get
close to a running van de Graaff generator, try standing near the generator without touching it. When you do,
you might be able to feel the hairs on your arms stand on end. You won’t be touching the generator, but it can
still affect your body through induction.
Whether two charged objects attract or repel one another, they experience an electrostatic force. This
force acts over a distance. However, the magnitude of the force changes with the distance between the two
charged objects. You observe the same effect when two rubbed balloons are brought close together. A graph of
electrostatic force versus distance between two charged particles illustrates this relationship. Notice that the
force decreases as distance increases and that the relationship is not linear. The magnitude of electric force is
directly related to the amount of charge each particle has. The more charge there is, the more electric force
there is between the two objects.

The amount of electrostatic force between two charged particles depends on the distance between the
particles. From this graph, what can you predict about the behavior of two electrostatically charged objects as
you gradually bring them closer together?

C. Reflection Questions
Ranking Electrostatic Forces
Pairs of charged particles are described in the table. In the boxes, rank the pairs in order from the pair
experiencing the smallest electrostatic force to the pair experiencing the largest electrostatic force. (A picometer
is a trillionth of a meter.)

Activity 4
A. Quick Write (2 to 4 Mins)
What does it look like when electrostatic energy is released?
B. Reading
How Can Objects Release Their Electrostatic Charges?
Static charges usually don’t remain in an object for very long. Charged objects tend to gain or lose negative
charges to become neutral again. This is called static discharge. Sometimes static discharge occurs slowly as atoms from
a charged object, like a strand of your hair, bump into atoms in the air. However, sometimes it can happen very quickly.
For example, a rapid static discharge can result in a shock when you touch a metal object after rubbing your shoes
across a carpet.

Static charges can be discharged through the air, as in the case of the shock mentioned above. In these cases,
electrons jump through the air from one object to the other. Static discharges can also occur through conduction as one
object touches another. In conduction, electrons move directly from one object to another.
Lightning is an example of a strong static discharge that moves through the air. The discharge is powerful
because a great deal of static charge builds up in clouds before it is discharged. Electrons always want to move from a
high concentration of charges to a low concentration. When lightning strikes an object on the ground, electrons surge
from the clouds to the object. In this way, the static charge in the clouds is discharged. Sometimes, the huge discharge of
electrons in a lightning strike can be deadly. It can also ignite wooden structures causing them to burn. In the 1700s, this
was a huge concern to people living in North America because so many buildings were constructed of wood.
In 1752, Benjamin Franklin published an article explaining how the installation of an iron lightning rod on a
building could protect it from damage due to lightning. Franklin realized that a tall metal rod could provide a safe
passage for the electrons being discharged during a lightning strike. Instead of moving through material like wood, the
electrons are conducted through the metal rod and a wire to the ground where the electrons are safely dispersed.
C. Reflection Questions
1. Lightning Protection
Benjamin Franklin invented the lightning rod as a way to prevent lightning from causing damage to
property or people. Use this same idea to construct a device that can protect a person from static charge
buildup in their body as they run on a treadmill.
Consider that the person wears rubber-soled shoes that rub on the treadmill’s running surface, which
generates static charges that build up in their body. When the person finishes her workout, she can receive an
unpleasant shock when she steps off the treadmill and touches an object that suddenly discharges all of that
charge. How can you apply Ben Franklin’s idea of a lightning rod to solve this problem?
Create a sketch showing how your shock protection system works. Your sketch should be labeled and
clearly indicate how the excess static charge in a human body is discharged by the system you design.

Assessment
Project: Positive or Negative

Is the comb positively charged or negatively charged after going through the hair?
Static charges can make hair stick to a comb or cause clothes to stick together. For two objects to be attracted to each other, one
object must have a positive charge and the other object must have a negative charge. How do the objects each get their different
charge?
Bringing down the Bolt Science Friday Video
(https://www.youtube.com/watch?v=yg4Npl2vILA&feature=youtu.be)
To find out, perform the investigation below. Then answer the following questions.
Sample Data Collection Chart
Part 1

Observations

Part 2

Observations

Part 3

Observations

Materials
•
•
•
•
•
•

Balloons (rubber ball or plastic bag)
Pieces of wool cloth (or fleece)
String
Dry cereal (rice, Cheerios, oatmeal, rice crispies)
Access to a working water faucet
Tape

Create a chart with a numbered column for each experiment. After each experiment, discuss and record their observations in the
appropriate column.
Part 1: Experiment 1
1. Crush the dry cereal into small crumbs. Make sure that you do not crush the cereal into powder.
2. Inflate a balloon with air and tie it off. What do you think you should do to the balloon to create static electricity? What action
was demonstrated in the video to create a spark?
3. Vigorously rub the inflated balloon on the wool. What do you think is happening on a molecular level to the balloon as you are
rubbing it?
4. Place the part of the balloon being rubbed close to the crushed cereal without actually touching it. Observe and discuss what
happened. Why did the cereal jump onto the balloon?

Part 2: Experiment 2
1. Tie a piece of the dry cereal to a string and tape the other end of the string onto the edge of a table so that the cereal will hang
freely.
2. Rub the balloon on the wool again and then bring the balloon near the hanging piece of cereal. Describe what happened when the
balloon came close to the cereal. What happened after the balloon and cereal touched?
Part 3: Experiment 3
1. You are going to try the same experiment with water. Predict what will happen if you place the balloon near a running stream of
water after rubbing it against the wool.
2. Rub the balloon against the wool and then hold the balloon near a thin stream of running water (about 1/8th of an inch thick)
from a nearby faucet. Describe what happened. Why did the stream of water bend towards the balloon?
Reflection Questions
1.
2.
3.

How did you determine if the test object had a positive or negative charge? Explain.
What role did friction play in this investigation?
Many materials are rated on their ability to gain or lose electrons. In the list below, materials at the top of the list lose the
most electrons while materials at the bottom of the list gain the most electrons.

Technicians who work on computer components must be very careful to prevent static charge. The smallest spark can
damage or destroy many components. If most components are made of copper, what materials are the best for technicians
to wear and work with to prevent static charge?

