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Introduction to Rube Goldberg Machines

A Rube Goldberg machine is a complex device that uses a series of chain reactions to perform a simple task.
It is named after the American cartoonist Rube Goldberg, who was known for his humorous and intricate
drawings of machines that could perform everyday tasks in a complicated way.

In this lesson, you will learn about the fundamental concepts of force and motion, and how to apply them
to create a complex machine that can perform a series of tasks. You will use digital learning tools and
resources, hands-on activities, and assessments to learn about the different types of forces, such as
gravity, friction, and magnetism, and how they interact with each other.

Design a Simple Rube Goldberg Machine

Using the materials provided, design and build a simple Rube Goldberg machine that can perform a task,
such as rolling a ball into a bucket. Consider the different types of forces that will be acting on the machine,
such as gravity and friction.
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Types of Forces

There are several types of forces that can act on an object, including:

¢ Gravity: a force that pulls objects towards each other
¢ Friction: a force that opposes motion between two surfaces
e Magnetism: a force that attracts certain materials, such as iron and steel

Sorting Forces

Sort the following objects into categories based on the type of force that acts on them:

1. A ball rolling down a hill
2. A car driving on the road
3. A magnet attracting a paper clip

Simple Machines

Simple machines are devices that make work easier by changing the direction or magnitude of a force. There
are six types of simple machines, including:

e Lever

e Pulley

e Wheel and axle
¢ Inclined plane
e Wedge

e Screw

Design a Simple Machine

Using the materials provided, design and build a simple machine that can make work easier, such as a lever
or a pulley. Consider the type of force that will be acting on the machine and how it can be used to make work
easier.
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Energy and Motion

Energy is the ability to do work or cause change. There are several types of energy, including:

¢ Kinetic energy: the energy of motion
¢ Potential energy: the energy of position or stored energy

Energy Transfer

Design and build a Rube Goldberg machine that demonstrates the transfer of energy from one object to
another. Consider the different types of energy that will be acting on the machine and how they can be
transferred.

Rube Goldberg Machine Challenge

Using the materials provided, design and build a Rube Goldberg machine that can perform a series of tasks,
such as rolling a ball into a bucket, launching a small toy car, and ringing a bell. Consider the different types of
forces and energy that will be acting on the machine and how they can be used to make the machine work.
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Reflection

Reflect on what you have learned about force and motion and how you can apply it to real-world problems.
Consider the following questions:

1. What are the different types of forces that can act on an object?
2. How can simple machines be used to make work easier?
3. How can energy be transferred from one object to another?

Assessment

Complete the following assessment to demonstrate your understanding of force and motion:

e Multiple-choice questions
¢ Short-answer questions
¢ Essay question
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AFL and Worksheet

Complete the following worksheet to demonstrate your understanding of force and motion:

¢ Matching game: match the type of force with its definition
¢ Word search: find the words related to force and motion
e Crossword puzzle: complete the crossword puzzle using words related to force and motion

Digital Learning Tools and Resources

Use the following digital learning tools and resources to learn more about force and motion:

¢ Simulation software: design and test a Rube Goldberg machine using simulation software
e Educational apps: use educational apps to learn about force and motion
¢ Online games: play online games that demonstrate force and motion
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Conclusion

Congratulations on completing this lesson on designing and building a Rube Goldberg machine to
demonstrate force applications! You have learned about the fundamental concepts of force and motion, and
how to apply them to create a complex machine that can perform a series of tasks. Remember to always
consider the different types of forces and energy that can act on an object, and how they can be used to
make work easier.
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Advanced Concepts

As you continue to explore the world of Rube Goldberg machines, you will encounter more advanced concepts that can help you
create even more complex and fascinating devices. One of these concepts is the use of linkages, which are systems of connected
rods or levers that can transmit motion from one part of the machine to another. By using linkages, you can create machines that can
perform a wide range of tasks, from simple actions like lifting a weight to more complex actions like drawing a picture.

Case Study: The Kinetic Sculpture

The kinetic sculpture is a type of Rube Goldberg machine that uses a combination of linkages and other mechanisms to create a
complex and dynamic sculpture. The sculpture consists of a series of interconnected rods and levers that are powered by a motor,
and it can perform a wide range of actions, from spinning and twirling to moving up and down. By studying the kinetic sculpture, you
can learn more about the use of linkages and other advanced concepts in Rube Goldberg machines.

Designing for Efficiency

When designing a Rube Goldberg machine, it's not just about creating a complex and fascinating device - it's also about creating a
machine that is efficient and effective. One way to achieve this is by using the principle of conservation of energy, which states that
energy cannot be created or destroyed, only converted from one form to another. By using this principle, you can design a machine
that minimizes energy loss and maximizes efficiency.

Example: The Roller Coaster

The roller coaster is a classic example of a Rube Goldberg machine that uses the principle of conservation of energy to achieve
efficiency. The machine uses a combination of hills and loops to convert potential energy into kinetic energy, and it uses a system of
brakes and gears to minimize energy loss. By studying the roller coaster, you can learn more about how to design a Rube Goldberg
machine that is both efficient and effective.

Troubleshooting and Debugging

Even with the best design and planning, things can still go wrong with a Rube Goldberg machine. That's why it's essential to know
how to troubleshoot and debug your machine. One way to do this is by using a systematic approach, starting with the simplest
possible cause of the problem and working your way up to more complex causes. By using this approach, you can quickly and easily
identify and fix problems with your machine.

Group Activity: Troubleshooting Challenge

Divide into small groups and assign each group a Rube Goldberg machine that is not working properly. Ask each group to
troubleshoot and debug the machine using a systematic approach, and see who can fix their machine the fastest. This activity
will help you learn more about how to troubleshoot and debug a Rube Goldberg machine, and it will also help you develop your
problem-solving skills.

Real-World Applications

Rube Goldberg machines are not just limited to the world of entertainment and education - they also have a wide range of real-world
applications. One example is in the field of engineering, where Rube Goldberg machines can be used to test and demonstrate
complex systems and mechanisms. Another example is in the field of manufacturing, where Rube Goldberg machines can be used to

automate tasks and improve efficiency.
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Reflection: Real-World Applications
Think about the real-world applications of Rube Goldberg machines. How can they be used in different fields and industries?

What are the benefits and limitations of using Rube Goldberg machines in these contexts? Write a short reflection on your
thoughts and ideas, and be prepared to share them with the class.

Conclusion and Next Steps

Congratulations on completing this course on Rube Goldberg machines! You have learned about the history and principles of Rube
Goldberg machines, and you have gained hands-on experience designing and building your own machines. As you move forward,



remember to always keep learning and experimenting, and to never be afraid to try new things and take risks. With persistence and
dedication, you can create amazing Rube Goldberg machines that will amaze and delight people of all ages.

Final Project: Design and Build a Rube Goldberg Machine

For your final project, design and build a Rube Goldberg machine that demonstrates your understanding of the concepts and
principles learned in this course. Your machine should be creative, innovative, and well-designed, and it should showcase your skills
and abilities as a Rube Goldberg machine designer and builder. Be prepared to present your machine to the class and explain how it
works.
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Introduction to Rube Goldberg Machines

A Rube Goldberg machine is a complex device that uses a series of chain reactions to perform a simple task.
It is named after the American cartoonist Rube Goldberg, who was known for his humorous and intricate
drawings of machines that could perform everyday tasks in a complicated way.

In this lesson, you will learn about the fundamental concepts of force and motion, and how to apply them
to create a complex machine that can perform a series of tasks. You will use digital learning tools and
resources, hands-on activities, and assessments to learn about the different types of forces, such as
gravity, friction, and magnetism, and how they interact with each other.

Design a Simple Rube Goldberg Machine

Using the materials provided, design and build a simple Rube Goldberg machine that can perform a task,
such as rolling a ball into a bucket. Consider the different types of forces that will be acting on the machine,
such as gravity and friction.
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Types of Forces

There are several types of forces that can act on an object, including:

¢ Gravity: a force that pulls objects towards each other
¢ Friction: a force that opposes motion between two surfaces
¢ Magnetism: a force that attracts certain materials, such as iron and steel

Sorting Forces

Sort the following objects into categories based on the type of force that acts on them:

1. A ball rolling down a hill
2. A car driving on the road
3. A magnet attracting a paper clip

Simple Machines

Simple machines are devices that make work easier by changing the direction or magnitude of a force. There
are six types of simple machines, including:

e Lever

e Pulley

e Wheel and axle
¢ Inclined plane
e Wedge

e Screw

Design a Simple Machine

Using the materials provided, design and build a simple machine that can make work easier, such as a lever
or a pulley. Consider the type of force that will be acting on the machine and how it can be used to make work
easier.
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Energy and Motion

Energy is the ability to do work or cause change. There are several types of energy, including:

¢ Kinetic energy: the energy of motion
¢ Potential energy: the energy of position or stored energy

Energy Transfer

Design and build a Rube Goldberg machine that demonstrates the transfer of energy from one object to
another. Consider the different types of energy that will be acting on the machine and how they can be
transferred.

Rube Goldberg Machine Challenge

Using the materials provided, design and build a Rube Goldberg machine that can perform a series of tasks,
such as rolling a ball into a bucket, launching a small toy car, and ringing a bell. Consider the different types of
forces and energy that will be acting on the machine and how they can be used to make the machine work.
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Reflection

Reflect on what you have learned about force and motion and how you can apply it to real-world problems.
Consider the following questions:

1. What are the different types of forces that can act on an object?
2. How can simple machines be used to make work easier?
3. How can energy be transferred from one object to another?

Assessment

Complete the following assessment to demonstrate your understanding of force and motion:

e Multiple-choice questions
¢ Short-answer questions
¢ Essay question
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AFL and Worksheet

Complete the following worksheet to demonstrate your understanding of force and motion:

¢ Matching game: match the type of force with its definition
e Word search: find the words related to force and motion
e Crossword puzzle: complete the crossword puzzle using words related to force and motion

Digital Learning Tools and Resources

Use the following digital learning tools and resources to learn more about force and motion:

¢ Simulation software: design and test a Rube Goldberg machine using simulation software
¢ Educational apps: use educational apps to learn about force and motion
¢ Online games: play online games that demonstrate force and motion
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Conclusion

Congratulations on completing this lesson on designing and building a Rube Goldberg machine to
demonstrate force applications! You have learned about the fundamental concepts of force and motion, and
how to apply them to create a complex machine that can perform a series of tasks. Remember to always
consider the different types of forces and energy that can act on an object, and how they can be used to
make work easier.
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