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Period: ___________ Date: ______________                                               Name: ________________________
PROJECT:             design and build a Roller Coaster
Introduction:  Six Flags Amusement Park has been hearing from its customers that their roller coasters are boring.  The public is threatening that if the amusement park does not build a new, more exciting roller coaster they will stop going to the amusement park. You are part of a team of engineers that has just been asked to submit a new roller coaster design to the amusement park. Using the concepts of forces, motion, and energy, design and build a model of a workable roller coaster that could be built in the Six Flags Amusement Park. 

To appease the public, your roller coaster must have a “thrill factor”. Your roller coaster also needs to be safe for the public, so you will also need to apply/follow Newton’s laws, calculate the speed, acceleration, momentum, Potential Energy and Kinetic Energy on various locations of your roller coaster.  

You will need to be able to explain your roller coaster to the board of directors of Six Flags. In your presentations, (power point is optional) you will need to include about why you think that your roller coaster is the “best choice” and should be built in the amusement park. Keep in mind that the board of directors is made up of a team of scientists. You will want to impress them with your knowledge of how forces, motion and energy help your roller coaster work, why it is safe to ride, and why it is “thrilling”. 
Rules
1) Project will be hand built by students (shouldn’t be bought) and will be completed outside class. 
2) Materials for roller coaster track could be insulation pipe, cardboard/card stock/aluminum foil, Polytube and dowel rods for support, etc. No edible items on Project are allowed!
3) Project’ base (bottom) should not exceed 1 meter (40 inches) in length and 65 cm (25 inches) in width. 

4) Project should be presentable and don’t forget to draw a blue print of your roller coaster on page 2 of the packet.
5) Your project should be built on a theme and should have a title displayed (e-g Patriot, futuristic, Sharks’ Ride, Space Ride, Ring of Fire, Escape from Alcatraz, Travel around the world etc.). 
6) You will also connect your theme to one of Global Contexts or IB attributes (or both) and post them on your project next to its title/theme. 
7) Length of the ride should be 2 m or more. There is no height limit (Remember that extra high roller coaster will be difficult to transport to the school).
8) Track should be open for all parts of ride so that passengers can “see out”. No closed rides even if it’s clear tube!
9) Your roller coaster must bring your marble safely to a stop on its own; cannot pass the mark of 30 cm pass the end of the ride “Friction”. You cannot use liquids/Semi Liquids and cannot shape/bend/fold/tilt your roller coaster (from the end) to stop your marble. 
10) Project should have 1 (or more) thrill factor/s in addition to 1 loop and 1 hill (minimum). Hills and loops must be large enough to involve trading K.E. and P.K. Horizontal loops will be considered as turns and not as loops.  
11) Do not mess around with another group’s roller coaster. This will result in an automatic zero & removal from activity.  

12) Extra time will not be permitted. Deadlines are absolute. Absences or unexpected school closures will not result in extra time (get with your group members if you know you will be absent, so your part will be covered). 
13) All members of a group will turn their work packets and NOT just one/some. 
14) Your group is responsible for arrival and departure of your roller coaster. The best designs will be displayed.  

Calculations, DATA Analysis 
LABEL the following points on your roller coaster:

a. Where the kinetic energy is the highest?
b. Where the kinetic energy is the lowest?
c. Where the potential energy is the highest?
d. Where the potential energy is the lowest?
e. Where there is positive acceleration?
f. Where there is negative acceleration? 

g. Newton’s 1st, Second and third Law?
h. Two forces that might slow your marble down? (Consider the types of forces that we’ve learned in class).
i. Momentum of your ride? 

 Self-Evaluation          Roller Coaster Name: _______________________________Student Name: ________________________________
	
Criterion
	Points Possible
	Points Earned/ Reasons

	Teamwork: Did you help each other?  Did you work together, or did everyone try to do their own thing?
	2.5
	

	Individual participation; Do you/all of you have your project’s blue print and completed packet? 
	2.5
	

	Group Participation: Group Members’ names? Did everyone contribute equally?  Was everyone involved in each step (building, analysis, clean up, etc.)? Give each person in your group up to 2.5 points for their participation.
Name of the Project
	2.5
1.0
	Name
	Points and Reasons

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Respecting each other: Did you listen to each other?  Did everyone get to share their ideas?  Were any group members put down?
	2.5
	

	Total points
	11
	


Criterion for the Actual Roller Coaster

                     Possible Points            Points Earned
	Appearance:  Does the roller coaster look good?  Is it neat?  Does it have a title and Global context posted?
	5
	

	Safety:  Does the marble stay on the track?  Does the marble complete the entire track without getting stuck or stopping?  Is it brought to a stop?
	5
	

	Number of loops/Hills:  Does the roller coaster have one or more loops or hills?  
	5
	

	Building:  Does your marble go off the track?  Does it touch anything other than the track before the end?  Did you follow the rules?
	5
	

	Thrill:  A thrill l factor is besides wide open track, loop or hill. Examples are Funnel, small jump, spiral etc. 
	5
	

	Total Points
	25
	


Roller Coaster Project Rubrics

Criteria for Calculations and Analysis:                                  Possible Points                    Points Earned
Criteria for Presentation

               Possible Points
  Points Earned

	Presentation was appropriate length (2-3 minutes).
	10
	

	Information was organized.
	10
	

	Overall Presentation.
	10
	

	Total Points
	30
	


Period: ___________ Date: ______________                                               Name: ________________________

Talking points for your presentation
You may use a power point/flash cards/pictures or video clips (not a requirement) of your work in your presentation. 
· Introduction (your/your group members).

· Title/theme, Design/Structure and connection with a Global Context(s)/IB attribute(s). 

· Construction details including successes/failures.

· Modifications that you did, to increase/decrease the speed/duration of the ride. 

· Time, cost and experience of building your project. 
· Scientific Facts and other details that you would like to share. 
· When you drop the marble on roller coaster, it should complete the ride by itself from start to end. You cannot support/change/fix/push/pull/bend the roller coasters during its ride. 
· As an IB learner, reflect on applications of your knowledge and experience from this project to some future scientific careers.  
Measure, record and speak about the following in your presentation. 

Mass of the marble =_________________ (kg). 

Length of the track = ________________ (m).

Speed of the marble = _____________________ (m/s).
Using the measurements above, calculate the following for your roller coaster. Please show all of your work and record answers with correct units!!!
1. Average speed of the ride (remember your speed equation!!) s = d/t (m/s).
2. Acceleration of marble at one location on your roller coaster (remember your acceleration equation!!)                  a = Vf-Vi (m/s2).
    t
3. The Force at one location on your roller coaster, (use acceleration from Q # 2) F=ma (Newton, N).
4. Gravitational Potential Energy at the beginning of your ride P.E = m.g.h (N.m /Joules, J).
5. Kinetic Energy at one location on your roller coaster:  K.E = ½ m .v2 (N.m /Joules, J).
6. Momentum of your ride at a given point: p = mv (Kg.m/s).
Blue Print of your Roller Coaster
[image: image1.png]



Period: ___________ Date: ______________                                               Name: ________________________

Roller Coaster Project

Purpose:  This project will be a mandatory project based on concepts of physics covered during the third quarter.  It will allow you to demonstrate your knowledge of motion, energy, and forces, as well as other areas that may apply.  It is meant to be a fun project to do in class as a group.  No one student is responsible for all portions of this project unless you plan to work alone. All members of the group should perform work.  All work should take place outside the class in groups of four students or fewer.

Requirements:

1) The Roller Coaster. Using any materials that you wish (should be consistent throughout your project), construct a roller coaster with your group that will meet the requirements.  

a. We will be using marbles for the “roller coaster cars.”

b. Possible materials:  Foam tubing, wood, boxes, foil, glue, PVC piping, plastic bottles, etc…

2) Presentation of roller coaster.  This should be three minutes max, and should demonstrate the areas of physics as well as perform a run of the roller coaster.

3) Data table/calculations- see rubric for more information

Due Date: ___/____/____
--------------------------------------------------------------------------------------------------------------------------------------- 
I understand that my student is responsible for supplying materials and will complete their project at home. The final group project is due on ___________, 20___. The students will receive a grade for both Project and its presentation. Grading will be based on the attached rubrics.  

Please detach this portion and return, stating the above criteria are understood concerning the roller coaster project.

______________________________

Parent Signature

______________________________

Student Signature

Roller Coasters Project: Investigating a safe thrill

IB Rubric
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