Lab: Stomp Rockets
During the next few days, we will be making and testing stomp-rockets.  Your group has a goal: make the paper rocket that flies the farthest.  In order to do that, we will be creating rockets, testing them, and remaking and retesting those same rockets, focusing on different aspect of motion and engineering.  You have three days before your group goes up against the rest of the class.  Get ready.


Team Name: ______________________________________________________________________

Day 1 - Basic construction
A rocket has three major parts.  The body, the fins, and the nose cone.  The first thing you will be doing today is making a stomp rocket using the provided guides for inspiration.  Each person in your group should work on making a rocket with different designs.

Once you've made your first stomp rocket, look it over.  Think about how you incorporated fins, nose cone, and body into the rocket.  Also consider why it is highly recommended that the rocket include a penny taped into its nose cone.
The first goal of your rocket should be flight, but the second is reproducibility.  Remember!  You're going to be testing this rocket the next few days.  If something happens to one of your prototypes, you want to be able to remake it.

As you make your rocket, write down measurements about how big the pieces are.  Did you use a full sheet of paper to make the body?  Half a piece?  Did you use a semi-circle or a triangle to make the nose cone?  How many fins did you use and what was their shape?  What did your rocket weigh?

Draw as much of the design as possible into the box below.  You will earn points for having a schematic (diagram) that includs measurements of the parts.  Make sure to discuss with your group the particulars of your design.  To check if your schematic is sufficient, ask one of your group members if they could use it to remake your rocket.
Day 2 - Angle Finding
Purpose: Find the optimal launch angle for your rocket.

Background Information: When objects fly, we can consider them having both horizontal and vertical motion.  Different angles will make different ratios of horizontal motion to vertical motion.  Vertical motion determines how long an object will be in the air, horizontal motion determines how quickly the object moves across a distance.  Low angles give fast flights that quickly end.  High angles give slow flights that don't tend to go very far. 

Hypothesis: I think the rocket will fly the farthest when launched at a _______° angle.
Procedure: Choose one of the rockets that your group made yesterday.  In order to minimize variables, you will be using only this rocket today.  
Set your angle finder at 10 degree increments from 20-70 degrees, with two launches from each angle.  When you think you can narrow in on the best angle, use five degree increments between the angles that got your furthest flights.  After collecting all your data, find the average distances covered for each launch angle that you tested.  
	
	Trial #1 Distance
	Trial #2 Distance
	Average Distance

	20°
	
	
	

	30°
	
	
	

	40°
	
	
	

	50°
	
	
	

	60°
	
	
	

	70°
	
	
	

	25°/35°/45°/55°/65°
(circle one tested)
	
	
	


Graph your results below as a line graph (launch angle vs. average distance).

Conclusion: According to my data, _____° is the best launch angle.
Day 3 and 4 -- Rocket Iteration

Purpose -- Find the best design in your group and find a way to make it better.
Procedure -- Launch your four team-designed rockets at the optimal angle (found yesterday).  Determine which of the four flies the furthest.
Initial Tests

	Team Member
	Trial #1 Distance
	Trial #2 Distance
	Average Distance

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



That schematic for the rocket that flew the furthest should be shared with the group, each member of the group (including whoever made the original design) will create a variant of that design, a version with a change to the nose cone, change to the fins, change to the weight, etc.  Find an element that you think can be improved from the original and make it better.
Once the new rockets are made, test again.  
Variant Tests

	Team Member
	Trial #1 Distance
	Trial #2 Distance
	Average Distance

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Conclusion: Based on the data gathered, we will use _____________'s variant of ______________'s initial design.


Last 15 Minutes of Day 4 -- Ready to fly!
It’s competition time!  For round 1, each team will launch their best rocket at their chosen launch angle two times.  Only the longer distance will count.  The top 4 teams move on to the championship round.  In the championship round, each remaining team launches once.  
Competition Information:

Round One:

	Team Name
	Distance Trial #1
	Distance Trial #2

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Final Round:

	Team Name
	Distance

	
	

	
	

	
	

	
	


Conclusion: Compare the winning design to yours (or if yours was the winner, the winning design to the others).  What features do you think it had that helped it win?  Write a two paragraph conclusion that sums up what you did this week and what you learned.

Use this space to draw your schematic.  Label the individual parts.  Include measurements.





Use this space to describe what you will change to try and make the design better.  








