S2 Projectile motion design assignment
Overview
You are designing a skydiving parachute. The design question is to use your simulation to determine the appropriate size of the parachute for a person with a given weight, so that they have a “safe” landing. The skydiver could be yourself, or if you don’t want to disclose your own weight, choose any given weight. Do some research online (and cite your sources) to determine a terminal velocity that results in a safe landing. Also, do some research to determine what is a reasonable diameter for a parachute.
As with all the Matlab simulation assignments, you are encouraged to work together with others at your table. But this is an individual assignment, and you should be submitting your own work.
This is a report, not a worksheet, and your report should respond to the prompts below, but delete all of the blue text with the questions or other instructions, including this page. Keep only the headings below. 

Additional instructions

See simulation report instructions and the AI policy that are posted to the assignment on Canvas.

Modeling and Simulation Learning Goals
· Methods: Translate the physics equations that describe particle motion into functional Matlab code
· Results and Discussion: Verify your simulation using measurements from your parachute prototype, with data collected using the Tracker software; if measurements do not match up to simulation, determine what went wrong and make adjustments accordingly
· Results and Discussion: Apply the simulation to predict future performance for an actual person using parachute, choosing appropriate parameters to produce a safe landing
· Results and Discussion: Do some research using reputable sources to determine an appropriate terminal velocity and a reasonable parachute size

Matlab learning goals
· Use arrays to collect data for y and Vy vs t
· Plot real and measured data on a single axis
· Understand use of while loop vs for loop
· Read data from spreadsheet into Matlab arrays


Name: _______________
APPL 101 section: ________________
Assignment: ___________________
Introduction
Describe the problem that you are trying to address. Explain the significance of this issue. 
Methods
Describe the assumptions that you are making to simplify your simulation. List the variables that you are computing and describe the relationship between these variables. Describe a step-by-step algorithm for the last task of the completed simulation. 
Results 
Show how you verified your model using real world data (plastic bag parachute via Tracker). Show at least one plot comparing measured and simulated data.
Show how you determined the ideal parachute diameter d. Plug a variety of initial values (m, d) into your simulation to help you understand how to answer the design question above. To illustrate key results, export the Vy vs. t plots from Matlab and paste them into your report. Your report should include at least three simulated landing plots:
· The “winning” result that shows a reasonable terminal velocity that results in a safe landing
· Another result that illustrates a terminal velocity that is too fast for a safe landing
· Another result that illustrates a terminal velocity that is very slow (which is good) but it was generated with a ridiculously large parachute diameter that would be unwieldy and heavy.
Be sure that these graphs are labelled (figure 2, figure 3, etc), and the axes are labelled. For each figure, it should be clear what are the parameters (in this case m and d) that produced these results.
Discussion 
Draw conclusions from your results. Address these questions:
· Do these results give you information to answer the design questions? 
· How could you improve your simulation to make it more accurate? 
· How would your winning design change for a heavier or lighter person?
· Is your parachute going to be bulky and add significant weight? How does your parachute size compare to that of a commercial parachute?

