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	Context:     Rockets fly in the air, but not like airplanes or helicopters. They are much faster and more powerful. They can fly straight up with such force that they pass through the atmosphere into outer space!                                                               

 Rockets are used to power the space shuttles, which orbit the earth and explore outer space, too. They must have enough power and speed to break away from the earth’s gravity and push through the atmosphere. Their fuel enables them to travel at 24,000 miles per hour! 

Saturn 5 is the largest rocket ever built. It had five rocket engines and was taller than a 30-story building. It took the first men to the moon. 


	Objectives: 

Understand Newton’s 2nd law of motion
To be able design and build a rocket that will fly .

To become familiar with rocketry  terms such as:   Thrust, center of gravity, angle of attack, airframe, nosecone, velocity, forward, aft.
To work independently

Read to perform a task
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National Education standards: 
Science 
Unifying Concepts 

• Change, Constancy, and 
         Measurement 

Physical Sciences 

• Motions and Forces 

• Transfer of Energy 

Science and Technology 

• Abilities of Technological      Design 

Mathematics 
• Patterns, Functions, and Algebra 

• Geometry and Spatial Sense 

• Measurement 

• Data Analysis, Statistics, and Probability 

Technology Education 
• Design 

Engineering Design 

Troubleshooting, R& D, Invention, Innovation, and Experimentation 

• Abilities for a Technological World 

Apply the Design Process 

• The Designed World 

Energy and Power Technologies 

Transportation Technologies 

Manufacturing Technologies 

Construction Technologies 

	Materials/Equipment:
Air powered rocket launcher., Masking Tape

¾” PVC, Inclinometer,

Scissors


	Challenge:

 Procedure: 
• Choose a type of paper and roll it around the short lengths of a 1”dia PVC tube. 

The tube serves as a form for constructing the body of the rocket. The paper should be snug on the form but able to slide easily. 

• Use tape to secure paper roll. Make sure the seams are air tight…
• Choose a fin shape (trapezoid) make 3 or 4 on poster board,  cut out, and attach to body of rocket with tape. 
[image: image3.jpg]


• To make a nosecone, trace a semicircle

 on cardstock cut out with scissors, roll into a cone, and attach to body of rocket with tape.
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• Perform Rocket Stability Test and add modeling clay for weight if needed.
o Find the center of mass. This line on the rocket represents an average of the mass of the entire rocket. Demonstrate how to find this point by tying a string around the model rocket. Adjust the string so that the rocket will be parallel to the floor. This is the center of mass; use the ruler to measure where this line is located. 

o Conduct the swing test. Spin the sample rocket in a circle using the attached string. A well-designed rocket will spin with the nose cone facing forward without wobbling. 
Find the center of pressure. This line represents an average of the pressure exerted on a rocket during its flight. A simple way to calculate this is to trace and cut out a cardboard silhouette of the rocket. Show students an example, and show them how, by balancing this on a ruler, they can estimate the location of the center of pressure. Students should record the center of mass and the center of pressure on their scale drawing. The center of mass should be close to the nosecone and the center of pressure should be close to the fins. After the three tests, the students may wish to make modifications, so the groups should not permanently attach their nose cones/fins until the tests are complete 

	Rocket Science Report

Questions:  Type the questions out on another sheet of paper and answer them.

1.  What makes one rocket perform better than another? (Do not forget to examine the weight of each rocket. Rockets made with extra tape and larger fins weigh more.)

2.  How small can the fins be and still stabilize the rocket?

3.  How many fins does a rocket need to stabilize it?

4.  What would happen if you placed the rocket fins near the rocket's nose?

5.  What will happen to the rocket if you bend the lower tips of the fins pinwheel fashion?

6.  Are rocket fins necessary in outer space? Why or why not?

7.  Write a short paragraph describing each rocket you built and how it flew. Draw pictures of the rockets you constructed.
Paper Rocket Test Report - Rocket Science Data
Rocket #

Weight Of Rocket in Grams

Launch Degree Angle
Predicted Distance in Feet
Actual Distance in Feet
Difference Between The Predicted and Actual Distances
½” 1

½” A

½” B

½” C

¾”  Large
Make notes about the flights here.
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