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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. 
What you will do: 
1. You will test how weight affects the speed of a ball.
2. You will determine the amount of time it takes a ball of a certain speed to reach the end of a lane. 
3. You will calculate average speeds in order to test hypotheses.  
4. You will evaluate potential and kinetic energy as it relates to a real world situation.
5. You will make connections between principles in science and apply it to everyday life.  


What you will need: 
· Stopwatch/timer
· ramp
· bowling balls of different weights 
Prior to Experimenting: 
1. Students will be split into small groups which will be their experiment groups as well as their bowling groups.

2. Once your group has been determined, group members will assign roles for your experimenting.
· Write the name of the person(s) responsible for each of the following roles.  
· Timer Keeper		__________________________
· Ramp Stabilizers		__________________________
· Recorder 			__________________________
· Ball Releasers 		__________________________

· After you have assigned the roles, gather and check off that you have the material for your experiment 
· 1 fifteen or sixteen pound bowling ball
· 1 six pound bowling ball
· 1 Ramp 
· Time/stopwatch 

3. Using your ramp align it perpendicular to the lane you will be using. The edge of the ramp should be on the edge of the lane. The ramp should be pointing toward the middle pin.  

4. Take a ball and place it on the top of the ramp.  Gently push the ball down the ramp to test whether the ball moves down the center of the lane.  If the ball moves towards the gutters, adjust your ramp.  Be sure to hold your ramp to avoid movement as the ball travels down the ramp.  

5. In the space below, create a hypothesis for what you think will happen with the time it takes the ball to go down the lane after using different ball weights. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Teacher Check ____________



How to begin experimenting: 
Part 1: For this experiment you will place one of your bowling balls at the top of the ramp. The Ball Releaser will gently push the ball down the ramp. At this time the Time Keeper will start the stopwatch.  When the ball has reached the first pin at the end of the lane, the Timer Keeper will stop the time.  You will record your times in the table below and continue for trial 2, and 3.  Once you have completed the test for the first ball, move to the second.   Find the average by adding the time from trials 1, 2, and 3. Then divide that sum by 3 (# of trials)
	Bowling Ball
Sizes
	Trial 1 
Time
	Trial 2
Time
	Trial 3
Time

	Average Time


	6 pound ball

	
	
	
	

	14/15
 pound ball
	


	
	
	




Observations during your experiment:
What do you notice about the collision between the 6 pound ball and pins? 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
What do you notice about the collision between the 16 pound ball and the pins?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Newton’s First Law of motion states: “Every object moves in a straight line unless acted upon by a force.” Give an example of how this is demonstrated in bowling. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Newton’s Third Law of Motion states: “For every action, there is an equal and opposite reaction.” Give an example of how this is demonstrated in bowling.  
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Part 2: For this portion of the experiment you will be determining the rate your ball is traveling down the lane and how speed affects the impact.  You want to be sure to use the same weight ball for this portion and observe a higher rate versus a lower rate.  
	Trial
	Distance (feet)
	Time (sec)
use stop watch
	Use the equation to calculate
d = r ⠂t
	Solve for the rate by dividing each side by t
	Rate (ft/s)
	Observation
(what impact does speed have on the pins)

	
ex
	
60
	
t = 3.46 sec.
	
60 = r ⠂ 3.46


	
solve:
 = 

	
r  = 17.34 ft/s
	


	
1


	60
	t=
	
	
	
	


	
2


	60
	t=
	
	
	
	


	
3


	60
	t=
	
	
	
	


	
Avg


	60
	Avg t =
	60 = r (avg t)
	
	Avg r = 
	



Observation after your experiments:   
How did the weight of the ball affect the time it took the ball to reach the end of the lane?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
How did your hypothesis compare to the end results of the experiment? 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _fmbxtll4eh8g] What did you observe about the speed of the ball and how it relates to how the pins moved after impact?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _q9c61lr4noem]Sketch Draw a colored, detailed sketch of an example of Newton’s laws of motion. Provide a title stating which of Newton’s laws you are drawing and a caption in the space provided.

Title: ___________________________________________________________
	
















Caption: ______________________________________________________________________________

_____________________________________________________________________________________




[bookmark: _z6q7idlub0wj]Acknowledgements Acknowledge  five (5) people, one (1) of which must be an adult.
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[bookmark: _dg112xjabtuw]Reflection
[bookmark: _4dkhc759gmmf]Write a journal entry describing this field experience. Within the entry you should include:
· [bookmark: _fv3phrm0aiir]What you and your team members accomplished;
· [bookmark: _q92zekyp2653]How Newton’s laws and bowling are related;
· [bookmark: _xqz5oiche6ua]What was most surprising about what you learned or experienced today;
· [bookmark: _gx30xhcfy7vm]How well you and your team members worked together;
· [bookmark: _f66yqlr3rq1j]How you plan on using what you learned today on a future bowling outing with your family and/or friends.
[bookmark: _pdme446g29j3]________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _gla60ywwm9l]________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _h5q5ixsr96d1]
[bookmark: _gjdgxs]
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