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Design Handout for Littlefoot’s Ride
Scenario
Bigfoot’s Big Time Adventure Fun Park is a new family-oriented amusement center on Mt. Hood. They want to use some of the old railroad tracks already on the mountain to develop a kiddie ride, Littlefoot’s Lil’ Coaster. They have hired you and your team of mechanical engineers to design the carts for the ride. To keep lines short and moving quickly, they want you to design a track that will as many people as possible in each cart and as many cart in each train but is still safe for its passengers. Although they have set the course for the ride already, you can change the steepness and height of the initial hill as you see fit so the carts generate kinetic energy to get through the ride without derailing or losing any passengers.
Specific Project Requirements
1. Take as many people as possible on the ride at once. For your prototype, pennies will represent the weight of passengers. Use masking tape to represent seat belts.  Pennies can move around during the ride as long as they do not fall out of the carts.
2. Determine the amount of gravitational potential energy needed to get your cart system through the entire track. Your employers would also like to know the velocity and kinetic energy of the cart at the bottom of the first hill.
Defining the Problem:
 What problem are you trying to solve or need are you trying to address with this project?
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
What are the criteria:
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
What are the constraints?
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

Summarize your understanding of how gravitational potential energy, kinetic energy, friction and energy transformations will apply to this project:
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

Solutions: 
1) Examine the tracks your cart will be riding on and the materials you will be using.   Then consider your background knowledge and brainstorm some possible cart designs.
2) Sketch two designs for an initial hill in the spaces provided below. Be sure to label distance as well as height in your sketch.
	Hill Design 1

	








	Hill Design 2

	










Choose a solution for testing:
Choose one of your design ideas to build and test.  Which design did you choose and why? 
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________
Build, Test and Record Results:
1. Build your chosen designs for the hill and the car.   Be sure to place your pennies on your cart.  If you make any changes to the hill or the cart while building them, redraw your design below so that it matches what you actually built.  Indicate which designs you actually built by circling exactly one choice in each row below:
The designs I built
	Hill Design 1 above
	Hill Design 2 above
	Hill Design 3 below

	Cart Design 1 above
	Cart Design 2 above
	Cart Design 3 below



	Hill Design 3 (fill in only if you ended up building neither Hill Design 1 nor Hill Design 2)

	










2. Measure the mass of your cart and record in data table below.
3. Calculate the Gravitation Potential Energy (GPE) of your initial hill and record in the data table below.
4. Using the Track Instructions handout, set up a track using your first hill design. Assign a releaser and an observer.
5. The releaser should set the cart(s) at the top of the first hill with both back wheels at the edge of the track. 
6. Observe the motion of the cart as it travels along the track and write down your observations in the Observations table below.
7. Repeat steps 4-6 at least two more times for a total of three trials.  If you change the number of passengers, re-measure the mass of the cart with the new number of passengers and then conduct at least three more trials.
8. Using the measurements from the last three trials, calculate the gravitational potential energy at the top of the first hill, theoretical kinetic energy (KE) and velocity of the cart at the bottom of the first hill assuming no friction. Record your results in the data table below.
Data Table
	Number of karts in train
	Total mass of karts
	Total number of passen-gers
	Mass of passen-gers
	Total mass including passen-gers
	Stayed on tracks with all passengers?
	GPE
Joules
	KE
Joules
	Velocity
m/s

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	





Summary and Conclusions
	How many passengers could your cart hold regardless of whether it successfully completed the track?  
	

	How many trials did you have with your final track design and final passenger count?
	


	How many passengers did it hold during these trials?
	


	Considering your final design and passenger count, how many times did the cart(s) stay on the tracks until the end with all the passengers in the cart(s)?
	


	What percentage of time did your final roller coaster design deliver its passengers safely? 
	


	What other observations and conclusions do you have including what caused failed trials.










Redesign
How could your designs be improved?  In the space below, propose improved designs for the hill. Indicate the number of carts in your train and the number of passengers per cart.
	Proposed Hill Design 

	














Final Analysis and Report
Write a short essay recommending a proposed solution. You should include a discussion of the problems as well as the criteria, priorities, constraints and trade-offs. Identify the strengths and weaknesses of your best solution and describe how it is better than alternative designs. Also identify further engineering that might be done to refine the recommendation.

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________
