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CATAPULT PROJECT
A catapult is a mechanism used to throw missiles in ancient and medieval warfare. 

At first, catapults were specifically designed to shoot spears or other missiles at a low trajectory. Soon after, larger catapults mounted on a single arm also hurled stones and pots of boiling oil at a high trajectory. 

Catapults were widely employed in siege warfare, but with the introduction of artillery they passed from use. In the 20th century catapults using hydraulic pressure were reintroduced to launch aircraft from warships.
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OBJECTIVES

The goal of the project is to increase your understanding of motion in two dimensions by building a catapult to launch objects, and by collecting and analyzing your data.

ASSIGNMENT

You will use catapults to launch objects into the air. Using a stopwatch, you will time how long the projectile is in the air. That time will then be used to find an equation to model the flight of the object. Then the catapult will be moved on top of a desk, and you will use your equation to estimate how far the projectile will travel. Points will be scored based on where your objects land on a target that you place on the floor

MATERIALS

Stopwatch, Measuring tape, Scotch tape, Popsicle sticks, Cloth pins, Glue and Scissors.
PRESENTATION

Your final product will be a project report written on a separate piece of paper and will include:
· The names of all members of your team

· An appropriate and descriptive title for the report 

· Filled data collection table 

· Answers to questions #3 - 10
· Graphs:
· Initial velocity of the projectile 
· Height of the projectile over time 

· Trajectory of the projectile 
DIRECTIONS

1. Place the catapult on the ground. Be careful that it does not change position during tests. Fire a few practice rounds, making sure to pull the catapult back the same distance each time. It is very important to make sure that your shots are as consistent as possible!

2. Once you get a fairly consistent launch time and launch distance, record 3 official times (in seconds) and their corresponding 3 official distances (in meters). Record these values in the collection table.  Average your three times and distances for the final boxes. 

3. To find the initial velocity of the projectile, solve the equation h = 1/2gt² + vt + s, where h is the launching height (h = 0), g is the gravitational force (g = 9.8 m/s²), t is your recorded time of the flight and s is the starting height of the projectile (s = 0). Use a graphical approach to solve this equation. 

4. Graph the height of the projectile over time: h = 1/2gt² + vt + s. Give your graph a title and label both axes. 

5. From the graph, find the maximum height of the projectile. At what time did the projectile reach the maximum height? 

6. Record all the known coordinates for the trajectory of the object.
Launching Point =

Maximum =

Landing Point =

7. Place the catapult onto your desk. Measure from the floor to the top of a desk. Translate this height into the set of coordinates. (Add the height to the y-coordinate).
8. Plot the coordinates into your graphing calculator and find the Quadratic Regression equation for your data.

9. Use the equation to graph the trajectory of the object. Give your graph a title and label both axes.
10. From the graph, find where the object will land. 
AFTER HANDING-IN YOUR REPORT

Place the target where you expect your object to land. You will be given THREE attempts. Summarize how close/off to the target your object landed and give possible reasons for the experimental error. 

FINAL NOTES

· SHOW ALL YOUR WORK
· You will lose significant points if you break another group's catapult or shoot unassigned objects.

· If you miss class during this project, you will have to make the project up outside of class time. 

· You will receive one mark for each correct answer, 2 marks for proper accurate graphs and up to 2 marks for neatness and organization. 

APPENDIX
Collection Table
	Distance
	Time

	Trial 1:
	Trial 1:

	Trial 2:
	Trial 2:

	Trial 3:
	Trial 3:

	Average:
	Average:


 


