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“Inherent force of matter is the power of resisting by which every body, so far as it is able, perseveres in its state either of resting or moving uniformly straight forward.”- Isaac Newton
The goal of this bowling field study is to use concepts within our study of Motion and Forces and determine how it relates to real world situations.  Within this study we will discover that the principles behind Newton’s laws of motion are able to be applied to our daily lives. This experience will serve as a real life experience in which we are able to apply concepts learned in both science and math.  
Guiding Questions: 
1. How do Newton’s Laws of motion apply to real world activities? 
2. How does a particular movement of an object affect the outcome of its motion?
3. How can we apply the idea Newton’s Law of Motion “for every action, there is an equal and opposite reaction” to our daily lives? 
4. How can we apply operations in mathematics to situations that happen in our daily lives?
What you will learn: 
1. You will learn how Newton’s Laws of motion apply to real world situations. 
2. You will learn the role balanced and unbalanced forces have on moving objects. 

Read and annotate the following passages then answer the questions that follow.

Inertia
Inertia is the tendency of an object to resist a change in its motion. If an object is already at rest, inertia will keep it at rest. If the object is already moving, inertia will keep it moving. Think about what happens when you are riding in a car that stops suddenly. Your body moves forward on the seat. Why? The brakes stop the car but not your body, so your body keeps moving forward because of inertia. That’s why it’s important to always wear a seat belt.

The inertia of an object depends on its mass. Objects with greater mass also have greater inertia. Think how hard it would be to push a big cardboard box full of books. Then think how easy it would be to push the box if it was empty. The full box is harder to move because it has greater mass and therefore greater inertia. This is a summary of Newton’s first law of motion.

Questions
1. What is inertia? ____________________________________________________________________________________________________________________________________________
2. Describe how inertia affects motion. ____________________________________________________________________________________________________________________________________________
3. What is the relationship between mass and inertia? ____________________________________________________________________________________________________________________________________________
Draw a colored, detailed sketch of a time when Newton’s first law of motion may be occurring while bowling. Be sure to include a caption describing the event.

	


Acceleration and Weight
Newton’s second law of motion explains the weight of objects. Weight is a measure of the force of gravity pulling on an object of a given mass. It’s the force (F) in the acceleration equation that was introduced above:
a=Fm
This equation can also be written as:
F=m×a
The acceleration due to gravity of an object equals 9.8 m/s2, so if you know the mass of an object, you can calculate its weight as:
F=m×9.8 m/s2
As this equation shows, weight is directly related to mass. As an object’s mass increases, so does its weight. For example, if mass doubles, weight doubles as well.

Questions
1. Define weight. ____________________________________________________________________________________________________________________________________________
2. How is the weight of an object related to its mass? ____________________________________________________________________________________________________________________________________________
3. If an object has a mass of 50 kg, what is its weight? ____________________________________________________________________________________________________________________________________________
Draw a colored, detailed sketch of a time when Newton’s second law of motion may be occurring while bowling. Be sure to include a caption describing the event.

	



Action and Reaction
Newton’s third law of motion states that every action has an equal and opposite reaction. This means that forces always act in pairs. First an action occurs, such as two skateboarders pushing together. Then a reaction occurs that is equal in strength to the action but in the opposite direction. In the case of the skateboarders, they move apart, and the distance they move depends on how hard they first pushed together.

You might think that actions and reactions would cancel each other out like balanced forces do. Balanced forces, which are also equal and opposite, cancel out because they act on the same object. Action and reaction forces, in contrast, act on different objects, so they don’t cancel out. In fact, they often result in motion.

Questions
1. What is Newton’s third law of motion? ____________________________________________________________________________________________________________________________________________
2. Describe an example of an action and reaction that result in motion. ____________________________________________________________________________________________________________________________________________
3. Compare and contrast action-reaction forces and balanced forces. ____________________________________________________________________________________________________________________________________________

Draw a colored, detailed sketch of a time when Newton’s third law of motion may be occurring while bowling. Be sure to include a caption describing the event.

	



Dr. Maria Montessori stated: "Education should therefore include the two forms of work, manual and intellectual, for the same person, and thus make it understood by practical experience that these two kinds complete each other and are equally essential to a civilized existence." Here, at Gamble, we strive to give you the opportunity to learn in a variety of ways, including field experiences like bowling.

Thoroughly discuss whether or not you believe Dr. Montessori’s statement is true. Justify your answer. Why didn’t you attend this field experience? Do you plan on attending any field experiences? Why or why not? What can you and/or your family do to avoid missing any more field experiences?
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