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Introduction to Contact and Non-Contact Forces

Welcome to our lesson on contact and non-contact forces! In this activity, we will explore the different types
of forces that act upon objects in our everyday lives.

What are contact and non-contact forces? Contact forces are forces that require physical contact between
objects, such as friction or pushing. Non-contact forces are forces that do not require physical contact
between objects, such as gravity or magnetism.

Interactive Simulation

Let's use the PhET Interactive Simulations software to explore the concept of contact and non-contact forces.

1. Open the PhET Interactive Simulations software and select the "Forces and Motion" simulation.
2. Click on the "Start" button to begin the simulation.

3. Use the simulation to explore the concept of contact and non-contact forces.

4. Answer the questions on the worksheet as you complete the simulation.
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Hands-on Activity: Bridge Building

Now, let's complete a hands-on activity to apply our knowledge of contact and non-contact forces. We will
build a bridge using everyday materials and test its strength.

1. Gather the following materials: popsicle sticks, straws, clay, and scissors.
2. Design and build a bridge using the materials provided.

3. Test the strength of your bridge by adding weights or toys.

4. Record your results on the worksheet.

Worksheet: Contact and Non-Contact Forces

Complete the following questions on the worksheet:

1. What is the difference between contact and non-contact forces?
2. Provide an example of a contact force.

3. Provide an example of a non-contact force.

4. How do contact and non-contact forces affect our daily lives?
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AFL: Reflection and Feedback

Let's reflect on our learning and identify areas where we need more practice or review.

1. What did | learn about contact and non-contact forces today?
2. What did | find challenging or difficult to understand?
3. What would I like to learn more about in future lessons?

Force Sorting Game

Let's play a game to sort different forces into contact and non-contact forces.

1. Cut out the force cards provided.
2. Sort the force cards into contact and non-contact forces.
3. Explain why you sorted each force into its respective category.
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Force Diagrams

Let's create a force diagram to show the forces acting on an object.

1. Draw a picture of an object, such as a car or a ball.
2. ldentify the forces acting on the object, such as friction or gravity.
3. Draw arrows to represent the forces acting on the object.

Real-Life Applications

Let's explore real-life applications of contact and non-contact forces.

1. How are contact and non-contact forces used in transportation, such as cars or bicycles?
2. How are contact and non-contact forces used in construction, such as building bridges or houses?
3. How are contact and non-contact forces used in sports, such as football or basketball?
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Conclusion

Congratulations! You have completed our lesson on contact and non-contact forces. Remember to apply your
knowledge of forces to real-life situations and to always think critically about the world around you.

Now, let's review what we have learned. Contact forces are forces that require physical contact between
objects, while non-contact forces are forces that do not require physical contact between objects.

Assessment

Let's assess our understanding of contact and non-contact forces.

1. What is the difference between contact and non-contact forces?
2. Provide an example of a contact force.

3. Provide an example of a non-contact force.

4. How do contact and non-contact forces affect our daily lives?
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Extension Activity: Design a Rube Goldberg Machine

Design a Rube Goldberg machine that demonstrates the concept of contact and non-contact forces.

1. Research and brainstorm ideas for your machine.
2. Design and build your machine using everyday materials.
3. Test and refine your machine to ensure it works as intended.

Reflection and Evaluation

Reflect on your learning and evaluate your understanding of contact and non-contact forces.

1. What did you learn about contact and non-contact forces?

2. How did you apply your knowledge of forces to the design and building of your Rube Goldberg
machine?

3. What challenges did you face and how did you overcome them?
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Interactive Simulation: Forces and Motion

Use the PhET Interactive Simulations software to explore the concept of forces and motion.
1. Open the PhET Interactive Simulations software and select the "Forces and Motion" simulation.
2. Click on the "Start" button to begin the simulation.

3. Use the simulation to explore the concept of forces and motion.
4. Answer the questions on the worksheet as you complete the simulation.

Hands-on Activity: Marble Run

Design and build a marble run that demonstrates the concept of forces and motion.
1. Gather the following materials: cardboard, tape, scissors, and marbles.

2. Design and build your marble run using the materials provided.
3. Test and refine your marble run to ensure it works as intended.
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Conclusion and Reflection

Congratulations! You have completed our lesson on contact and non-contact forces. Remember to apply your
knowledge of forces to real-life situations and to always think critically about the world around you.

Now, let's review what we have learned. Contact forces are forces that require physical contact between
objects, while non-contact forces are forces that do not require physical contact between objects.

Assessment and Evaluation

Let's assess our understanding of contact and non-contact forces.

1. What is the difference between contact and non-contact forces?
2. Provide an example of a contact force.

3. Provide an example of a non-contact force.

4. How do contact and non-contact forces affect our daily lives?
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Advanced Concepts

As we delve deeper into the world of contact and non-contact forces, it's essential to explore advanced concepts that can help us
better understand the intricacies of these forces. One such concept is the idea of friction and its various types. Friction is a contact
force that opposes motion between two surfaces in contact. There are several types of friction, including static friction, kinetic
friction, and rolling friction. Each type of friction plays a crucial role in our daily lives, from the traction we need to walk or drive to the
wear and tear on moving parts in machines.

Case Study: Friction in Real-Life Scenarios

Let's consider a real-life scenario where friction plays a critical role. Imagine you're driving a car on a rainy day. The roads are slippery,
and your tires are struggling to get traction. This is an example of kinetic friction, where the force of friction is opposing the motion of
your tires on the road. To overcome this, you might slow down or use specialized tires with better tread patterns to increase the
frictional force. This example illustrates how understanding friction can help us navigate everyday situations more safely and
efficiently.

Forces in Nature

Forces are not just limited to human-made objects; they are also omnipresent in nature. From the gravitational force that keeps us
grounded to the electromagnetic forces that govern the behavior of charged particles, forces play a vital role in shaping our natural
world. Understanding these forces can help us appreciate the complexity and beauty of natural phenomena, such as the orbits of
planets, the flow of rivers, and the growth of plants.

Example: Tidal Forces

Tidal forces are a fascinating example of gravitational forces in action. The moon's gravity causes the ocean's water to bulge out in
two areas: one on the side of the Earth facing the moon and the other on the opposite side. This creates two high tides and two low
tides each day, as the Earth rotates relative to the moon's position. Understanding tidal forces is crucial for navigation, coastal
engineering, and predicting ocean currents.

Forces in Technology

Forces are fundamental to the development and operation of various technologies. From the forces involved in mechanical systems
like gears and levers to the electromagnetic forces that power electronic devices, understanding forces is essential for innovation and
problem-solving in engineering and technology. The application of force concepts can lead to more efficient, safer, and more
sustainable technological solutions.

Reflection: Forces in Everyday Technology

Consider the forces at play in a simple device like a smartphone. The touch screen responds to the force of your touch,
converting it into electrical signals. The phone's battery operates based on chemical reactions that involve forces at the
molecular level. Even the phone's casing is designed to withstand various types of forces, such as drops and scratches.
Reflecting on the role of forces in everyday technology can deepen our appreciation for the intricate science behind the devices
we use daily.

Mathematical Modeling of Forces

Mathematical modeling is a powerful tool for understanding and predicting the behavior of forces in various systems. By using
equations and algorithms, scientists ari"@RGiAEErS Yalissiiritilaté ioWFfEiEes interact and affect the motion of objects. This is crucial
for designing safe and efficient systems, from bridges and buildings to spacecraft and medical devices. Mathematical models of
forces help us make precise calculations and predictions, reducing the risk of failure and improving performance.

Group Activity: Modeling Forces

Divide into groups and select a real-world scenario involving forces, such as a roller coaster or a parachute jump. Use
mathematical models to simulate the forces at play and predict the outcome of different variables, such as the steepness of the
roller coaster track or the size of the parachute. Present your findings and discuss the implications of your models for safety and
design.

Forces and Energy



The relationship between forces and energy is fundamental to understanding how the world works. Forces can cause changes in
energy, and energy can be transformed from one form to another through the action of forces. This interplay is seen in everything
from the simplest mechanical systems to the most complex biological processes. Understanding the connection between forces and
energy is key to developing sustainable solutions and efficient technologies.

Case Study: Hydroelectric Power Plants

Hydroelectric power plants are a prime example of how forces and energy are interconnected. The force of gravity acts on water
stored behind a dam, creating a potential energy source. As the water flows down through the turbines, this potential energy is
converted into kinetic energy, which is then transformed into electrical energy. This process illustrates how forces can be harnessed
to produce energy, highlighting the importance of understanding the relationship between forces and energy in the development of
renewable energy sources.

Conclusion and Future Directions

In conclusion, forces are a ubiquitous and essential part of our physical world, influencing everything from the smallest subatomic
particles to the vast expanses of the cosmos. Understanding forces is not only crucial for advancing scientific knowledge but also for
addressing real-world challenges and developing innovative technologies. As we look to the future, continued research and education
in the field of forces will be vital for solving complex problems, such as sustainable energy production, space exploration, and
medical advancements.

Reflection: The Importance of Forces in Our Lives

Reflect on how forces impact your daily life, from the forces involved in your morning commute to the forces at play in your
favorite hobbies. Consider how an understanding of forces can help you make informed decisions about energy consumption,
safety, and technological choices. By appreciating the role of forces, we can foster a deeper connection with the world around us
and contribute to a more sustainable and innovative future.
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Introduction to Contact and Non-Contact Forces

Welcome to our lesson on contact and non-contact forces! In this activity, we will explore the different types
of forces that act upon objects in our everyday lives.

What are contact and non-contact forces? Contact forces are forces that require physical contact between
objects, such as friction or pushing. Non-contact forces are forces that do not require physical contact
between objects, such as gravity or magnetism.
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Interactive Simulation

Let's use the PhET Interactive Simulations software to explore the concept of contact and non-contact forces.

1. Open the PhET Interactive Simulations software and select the "Forces and Motion" simulation.
2. Click on the "Start" button to begin the simulation.

3. Use the simulation to explore the concept of contact and non-contact forces.

4. Answer the questions on the worksheet as you complete the simulation.
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Hands-on Activity: Bridge Building

Now, let's complete a hands-on activity to apply our knowledge of contact and non-contact forces. We will
build a bridge using everyday materials and test its strength.

1. Gather the following materials: popsicle sticks, straws, clay, and scissors.
2. Design and build a bridge using the materials provided.

3. Test the strength of your bridge by adding weights or toys.

4. Record your results on the worksheet.

Worksheet: Contact and Non-Contact Forces

Complete the following questions on the worksheet:

1. What is the difference between contact and non-contact forces?
2. Provide an example of a contact force.

3. Provide an example of a non-contact force.

4. How do contact and non-contact forces affect our daily lives?
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AFL: Reflection and Feedback

Let's reflect on our learning and identify areas where we need more practice or review.

1. What did | learn about contact and non-contact forces today?
2. What did | find challenging or difficult to understand?
3. What would I like to learn more about in future lessons?

Force Sorting Game

Let's play a game to sort different forces into contact and non-contact forces.

1. Cut out the force cards provided.
2. Sort the force cards into contact and non-contact forces.
3. Explain why you sorted each force into its respective category.
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Force Diagrams

Let's create a force diagram to show the forces acting on an object.

1. Draw a picture of an object, such as a car or a ball.
2. ldentify the forces acting on the object, such as friction or gravity.
3. Draw arrows to represent the forces acting on the object.

Real-Life Applications

Let's explore real-life applications of contact and non-contact forces.

1. How are contact and non-contact forces used in transportation, such as cars or bicycles?
2. How are contact and non-contact forces used in construction, such as building bridges or houses?
3. How are contact and non-contact forces used in sports, such as football or basketball?
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Conclusion

Congratulations! You have completed our lesson on contact and non-contact forces. Remember to apply your
knowledge of forces to real-life situations and to always think critically about the world around you.

Now, let's review what we have learned. Contact forces are forces that require physical contact between
objects, while non-contact forces are forces that do not require physical contact between objects.

Assessment

Let's assess our understanding of contact and non-contact forces.

1. What is the difference between contact and non-contact forces?
2. Provide an example of a contact force.

3. Provide an example of a non-contact force.

4. How do contact and non-contact forces affect our daily lives?
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Extension Activity: Design a Rube Goldberg Machine

Design a Rube Goldberg machine that demonstrates the concept of contact and non-contact forces.

1. Research and brainstorm ideas for your machine.
2. Design and build your machine using everyday materials.
3. Test and refine your machine to ensure it works as intended.

Reflection and Evaluation

Reflect on your learning and evaluate your understanding of contact and non-contact forces.

1. What did you learn about contact and non-contact forces?

2. How did you apply your knowledge of forces to the design and building of your Rube Goldberg
machine?

3. What challenges did you face and how did you overcome them?
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Interactive Simulation: Forces and Motion

Use the PhET Interactive Simulations software to explore the concept of forces and motion.
1. Open the PhET Interactive Simulations software and select the "Forces and Motion" simulation.
2. Click on the "Start" button to begin the simulation.

3. Use the simulation to explore the concept of forces and motion.
4. Answer the questions on the worksheet as you complete the simulation.

Hands-on Activity: Marble Run

Design and build a marble run that demonstrates the concept of forces and motion.
1. Gather the following materials: cardboard, tape, scissors, and marbles.

2. Design and build your marble run using the materials provided.
3. Test and refine your marble run to ensure it works as intended.
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Conclusion and Reflection

Congratulations! You have completed our lesson on contact and non-contact forces. Remember to apply your
knowledge of forces to real-life situations and to always think critically about the world around you.

Now, let's review what we have learned. Contact forces are forces that require physical contact between
objects, while non-contact forces are forces that do not require physical contact between objects.

Assessment and Evaluation

Let's assess our understanding of contact and non-contact forces.

1. What is the difference between contact and non-contact forces?
2. Provide an example of a contact force.

3. Provide an example of a non-contact force.

4. How do contact and non-contact forces affect our daily lives?
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