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The Amazing Energy Chain Reaction!

Hi Abigail! Today, we're going to become Energy Detectives and explore something super
cool called energy transformation. Ever wonder how one action can lead to another, and
another? That's what we'll be investigating by building our very own mini chain reaction
machine!

Part 1: What is Energy? (15-20 minutes)

Let's start by talking about energy. Energy is what makes things happen! It can make things move, get
warm, make light, or make sounds.

¢ Discussion: What are some things you know that use energy? (e.g., you running, a car moving, a
lightbulb, a plant growing).
¢ Forms of Energy Introduction:
o Potential Energy: Stored energy, like a stretched rubber band or a ball held up high. It has
the *potential* to do something.
= Quick Demo: Stretch a rubber band. Ask: "Where is the energy? What will happen if |
let go?" Hold a domino up high. Ask: "What kind of energy does this have right now?"
Kinetic Energy: Energy of motion. When something is moving, it has kinetic energy.
= Quick Demo: Let the stretched rubber band go (safely!). Drop the domino. Ask: "What
kind of energy does it have now that it's moving?"
Sound Energy: Energy we can hear, produced by vibrations.
= Quick Demo: Clap your hands. Tap a pencil on the table. Ask: "What kind of energy is
this?"
Light Energy: Energy we can see.
= Quick Demo: Turn on a flashlight (if available) or point to a light source.
Elastic Potential Energy: Stored in things that can stretch or compress, like a spring or a
balloon.
o Gravitational Potential Energy: Stored in an object due to its height above the ground.
¢ Energy Transformation: This is the big idea! Energy can change from one form to another. For
example, when you drop a ball (potential energy), it starts moving (kinetic energy), and when it
hits the ground, it might make a sound (sound energy). The energy didn't disappear; it just
changed its disguise!

o
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Part 2: Design Your Chain Reaction! (15 minutes)

Now for the fun part! Your mission, should you choose to accept it, is to design a small machine where
one action triggers another, causing a chain reaction. Your machine should have at least three
different energy transformations.

1. Brainstorm: Think about the materials you have. How can you make one object move another?
How can you transform potential energy into kinetic energy? How can you make a sound at some
point?

2. Sketch it out: In your notebook, draw a simple plan for your chain reaction. Label where you
think different types of energy will be present and where transformations will happen. For
example:

o Start: You gently push the first domino (your kinetic energy input).
o Step 1: First domino (kinetic) hits a row of dominos (kinetic transfer).
o Step 2: Last domino falls off a book (potential to kinetic) and hits a marble.
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o Step 3: Marble (kinetic) rolls down a cardboard tube ramp (maintaining kinetic, overcoming
friction).
o Step 4: Marble hits a toy car (kinetic transfer).
o Step 5: Toy car (kinetic) rolls and maybe hits a small bell (kinetic to sound).
3. Think about your goal: What do you want your chain reaction to achieve at the end? (e.g.,
knock over a specific block, raise a tiny flag, ring a bell).

Part 3: Build and Test! (45-60 minutes)

Time to bring your design to life! Gather your materials and start building.

¢ Build step-by-step: Follow your sketch.

¢ Test often: Don't wait until the very end to test. Test small sections to make sure they work. If
something isn't working, think like an engineer! Why isn't it working? What can you change? This
is called troubleshooting, and it's a big part of science and engineering!

e Energy Transformations: As you build and test, point out to yourself or your helper where
energy is changing form. For example: "The domino falling (kinetic energy) is hitting the marble,
giving it kinetic energy." Or "The marble held at the top of the ramp has potential energy. When it
rolls, that changes to kinetic energy."

¢ Refine and Improve: Your first try might not work perfectly, and that's okay! Adjust your design,
the position of objects, the angles of ramps, etc. Maybe you need more force, or less. Maybe
things need to be closer together or further apart.

Part 4: Show and Tell! (10-15 minutes)

Once your amazing energy chain reaction is working, it's time to show it off!

1. Demonstrate: Run your chain reaction.
2. Explain: As it runs (or after it runs, if it's too fast!), explain the different steps. Point out:

o Where you started the energy input.

o At least three different energy transformations that happened. For example, "First, my push
(kinetic) made the domino fall (kinetic). The falling domino had potential energy that
changed to kinetic. Then the domino hit the marble, transferring kinetic energy. The marble
rolled down the ramp, and then its kinetic energy was transferred to the car, making it
move."

o What the final outcome was.

3. Discussion:

o What was the hardest part to get working? How did you solve it?

o What are other examples of energy transformation you see around you every day? (e.g., a
light switch uses electrical energy to make light and heat energy; eating food gives your
body chemical energy to move - kinetic energy).

o What happens if one part of the chain doesn't work? (The energy transfer stops).

Part 5: Wrap-up & Extension (Optional) (10 minutes)

¢ Review: Briefly recap the different forms of energy and the idea of energy transformation. Energy
isn't created or destroyed, it just changes form! (This is a simplified version of the Law of
Conservation of Energy).
¢ Extension Ideas (if Abigail is interested):
o Try to make your chain reaction LONGER with more steps.
o Incorporate a different type of energy (e.g., use a stretched rubber band to launch
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something - elastic potential to kinetic).

o Try to make your machine achieve a more complex task.

o Draw a detailed diagram of your final machine, labeling all the energy forms and
transformations.

Great job being an Energy Detective and Engineer today, Abigail! You've built something amazing and
learned a lot about how energy works in our world!
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