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Newton's Laws in Action: From Skateboards
to Rockets!
Subject: Physics

Age Level: 13 years old (Homeschool)

Estimated Time: 90-120 minutes (can be split into sessions)

Materials You'll Need:

Skateboard or roller skates (optional)
A few different balls (e.g., tennis ball, basketball, ping pong ball)
Toy car(s)
A smooth surface (e.g., table, floor)
A ramp (can be made with a sturdy book and a piece of cardboard)
String
Empty plastic bottle (e.g., 500ml soda bottle)
Baking soda
Vinegar
Cork or rubber stopper (that fits the bottle loosely, not airtight)
Safety goggles
Balloons (2-3)
Drinking straws (plastic or paper)
Tape (e.g., Scotch tape or masking tape)
Paper for notes and drawing
Pen or pencil
Access to internet for short video clips (optional)
A heavier object and a lighter object (e.g., a book and a pencil, or two different sized balls)

Introduction: Who was Newton and Why Should I Care? (15
minutes)
Welcome, future physicist! Today, we're diving into some of the most fundamental rules that govern
how things move – or don't move! These were figured out by a super-smart guy named Sir Isaac
Newton a long time ago, but they explain everything from why you don't float off your chair to how
rockets launch into space!

Discussion: What do you already know about motion? What makes things move? What makes
them stop? (Encourage brainstorming and connecting to personal experiences like sports,
riding a bike, etc.)
Optional Video: Watch a short, engaging video about Sir Isaac Newton and his contributions
(you can search online for "Newton's Laws for kids" or similar).

Activity 1: Newton's First Law - The Law of Inertia (25
minutes)
The Law: "An object at rest stays at rest, and an object in motion stays in motion with the
same speed and in the same direction unless acted upon by an unbalanced force."

Basically, things are 'lazy'! They want to keep doing what they're already doing.
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Demonstration 1: The Stubborn Ball
Place a ball on a flat, smooth surface. Ask: "Will this ball move on its own?" (No) "What
do we need to do to make it move?" (Push it, kick it - apply a force!)
Gently push the ball. Ask: "What happens? Why does it eventually stop?" (Friction from
the surface and air resistance are unbalanced forces acting on it!)

Demonstration 2: Toy Car & Rider Challenge
Place a toy car on the table. Give it a push. Observe its motion.
Now, set up a small "wall" (e.g., a thick book). Push the car towards the wall. What
happens? (The wall, an unbalanced force, stops it or changes its direction.)
Place a small object (like an eraser or a small toy figure) on top of the toy car. Push the
car gently and then make it hit the "wall" abruptly. What happens to the rider object? (It
flies forward! This is inertia – the rider wants to keep moving forward even though the
car stopped). Relate this to why we wear seatbelts in a car.

Real-world connection: If you're on a skateboard and it suddenly hits a crack in the
sidewalk, what happens to you? (You tend to continue moving forward, possibly falling off!)
Think and Discuss: Can you think of other examples of inertia? (e.g., shaking water off your
hands, a magician pulling a tablecloth from under dishes without them moving much).

Activity 2: Newton's Second Law - Force = Mass x
Acceleration (F=ma) (25 minutes)
The Law: "The acceleration of an object is directly proportional to the net force acting on
it and inversely proportional to its mass. (F=ma)"

This sounds a bit complicated, but it just means: to make something speed up or slow down
(accelerate), you need to push or pull it harder (apply more force). Also, heavier things (more mass)
are harder to get moving (or stop) than lighter things when you apply the same force.

Demonstration 1: Light vs. Heavy Push
Take a light object (e.g., ping pong ball or an empty plastic cup) and a heavier object
(e.g., a basketball or a textbook).
Try to push both objects with the same amount of gentle effort (force). Which one moves
faster or goes further? (The lighter one will accelerate more).
Now, try to make both objects accelerate at roughly the same rate (e.g., get them
moving to the same speed in the same amount of time). Which one requires more force
from you? (The heavier one).

Demonstration 2: Ramp Racers
Set up a ramp using a sturdy book and a piece of cardboard or another book. Roll a toy
car down it. Observe its speed at the bottom.
Now, make the ramp steeper (this increases the component of gravitational force pulling
it down the ramp). Roll the car again. What happens to its acceleration and final speed?
(It's greater).
If you have two toy cars of noticeably different masses, roll them down the same ramp
(one at a time). Discuss how mass affects their acceleration. (Note: In an ideal scenario
without much friction, they should accelerate nearly the same due to gravity, but the
concept of F=ma can be discussed in terms of the force gravity exerts on each).

Think and Discuss: If you kick a soccer ball and a bowling ball with the exact same force,
which one will accelerate more and why? How does this law apply to pushing a small shopping
cart versus a very full one?

Activity 3: Newton's Third Law - Action-Reaction (25
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minutes)
The Law: "For every action, there is an equal and opposite reaction."

This means that whenever one object pushes or pulls on another object, the second object pushes or
pulls back with the same amount of force, but in the opposite direction.

Demonstration 1: The Balloon Rocket
Inflate a balloon and pinch the end shut. Ask: "What's inside?" (Air under pressure).
Let go of the balloon. What happens? (It flies around the room!)
Explanation: The balloon pushes air out downwards/backwards (action). The escaping
air pushes back on the balloon, making it move upwards/forwards (reaction).
Challenge: Tape a drinking straw lengthwise onto an uninflated balloon. Inflate the
balloon, pinch it shut. Thread a long piece of string through the straw. Have two people
hold the string taut across a room. Let go of the balloon. Watch your balloon rocket fly!

Demonstration 2: Simple Bottle Pop (Adult supervision recommended, do this in an
area easy to clean, like outside or in a sink)

Materials: Empty plastic bottle, a small amount of baking soda (1 teaspoon), a small
amount of vinegar (2 tablespoons), cork (that fits loosely, NOT tightly), safety goggles.
Safety First: Wear safety goggles. Make sure the cork is not jammed in too tightly; it
needs to be able to pop out.
Put the baking soda into the bottle. Quickly pour in the vinegar, loosely place the cork on
top, set the bottle down, and step back a bit.
What happens? The baking soda and vinegar react, producing carbon dioxide gas. The
pressure builds up inside the bottle. This gas pushes outwards on everything, including
the cork (action). The cork gets pushed out (reaction). If the cork is snug, sometimes the
bottle itself might jump if the gas pushes the liquid down and the liquid pushes back on
the bottle.
Discuss: How is this like a rocket? (A real rocket expels hot gas (action), and this propels
the rocket in the opposite direction (reaction)).

Think and Discuss:
When you jump, you push down on the ground (action). What's the reaction? (The
ground pushes you up!).
How does a person swimming move forward? (They push water backward (action), and
the water pushes them forward (reaction)).
What happens when you lean against a wall? (You push the wall (action), the wall pushes
you back (reaction) – that's why you don't fall through it!).

Wrap-up and Assessment (15-20 minutes)
Review: Briefly recap the three laws. Ask the student to try and state each law in their own
words and give one new, original example for each that wasn't discussed.
"Design an Experiment" Challenge:

Ask the student to pick ONE of Newton's Laws.
Challenge them to quickly sketch or describe a simple, new experiment (different from
the ones done today) to demonstrate that law. What materials would they use? What
would they measure or observe? How would it show the law in action?
This serves as a creative application and assessment of understanding. For instance, for
the 1st Law: How could you show an object in motion stays in motion using a smooth
puck on an air hockey table (if you have one, or can imagine one)?

Real-World Connection Brainstorm: How do these laws apply to your favorite sport or
hobby? (e.g., hitting a baseball, riding a bike, playing a musical instrument like drums).
Questions and Curiosity: "What are you still curious about regarding motion or forces? Is
there anything that seems confusing?" Encourage further exploration and questions!
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Extension Activities (Optional - For Later Exploration)
Research and give a short explanation (written or verbal) on how one of Newton's Laws is
critical in a specific technology (e.g., car safety features like airbags or crumple zones, rocket
propulsion in detail, how sports equipment like a golf club or tennis racket is designed).
Try to build a very simple Rube Goldberg machine (a complex machine that does a simple
task) that clearly demonstrates at least two of Newton's laws.
Explore online physics simulation websites or apps that allow you to safely experiment with
forces, mass, and motion in different scenarios (search for "physics simulations for middle
school").


