Putting a Whopper into Orbit

Prepared By: Aleya Van Doren 
Grade Level: Middle School
Topic: Satellite design and launch

Standards Addressed:


PA Sci Std 3.2.7 


PA Sci Std 3.5.7

Objectives:

1. Students will be able to define orbit.

2. Students will be able to define trajectory as simultaneous horizontal and downward motion.

3. Students will be able to explain how a satellite orbits the earth.

4. Students will be able to work together to design a scientific satellite.

Key Vocabulary:


Orbit


Velocity


Altitude


Trajectory


Momentum


Gravity


Satellite

Materials:

Whoppers (Safer than marbles)
Launching mechanism

Rulers

Worksheets

Demonstration material

Content:


Ask students if they know what a satellite is. Define it as any object orbiting a celestial body. Discuss the difference between an artificial and a natural satellite.


Explain that satellites orbit the earth – circle around it in a curved path.

Imagine that you could climb an imaginary mountain whose summit pokes above the Earth's atmosphere (It would be about ten times higher than Mt. Everest). If you threw a baseball from the mountain top, it would fall to the ground in a curving path. This path is called its trajectory. 

Two motions act on the object to create its trajectory: Horizontal momentum, and the downward pull of gravity. The faster you throw the ball, the farther it will go before it hits the ground.

You can start to see how increasing force influences distance traveled.


Have students launch marbles off their tables using mechanisms built with rubber bands and rulers. Students should take three to five measurements, each one using more force than the last. They should measure the distance the marble travels off the edge of the table and record it on their worksheets. 



Explain that more force applied to the whopper means that the whopper will go faster and travel farther. 

Demonstrate with a tube, string and two weights. Spin the tube around and observe the orbit becoming larger and larger as the speed increases.
If you could throw the ball at a speed of 17,000 mph, it would never reach the ground. It would circle the Earth in a curved path, otherwise known as orbit. (It would be traveling at 5 miles per second and take about ten minutes to cross the United States.) This is the speed needed to put satellites into orbit, which is why the Space Shuttle and other satellites have such powerful boosters.

Have students in their groups design a satellite for scientific work. Have them draw a picture of what it will look like and draw a description of what it will do.

. 
Name:___________________________________                  Period: __________

Putting a Satellite into Orbit

Define Satellite: __________________________________________________________

There are two types:

1. ___________________________________

2. ___________________________________

Define Orbit: ____________________________________________________________

Investigate:
	
	Cm pulled back:
	Distance traveled:

	Trial 1

	
	

	Trial 2

	
	

	Trail 3

	
	

	Trial 4


	
	


Define Trajectory: _______________________________________________________

The two motions that act on the satellite:

1. ___________________________________

2. ___________________________________

Conclusion:
Group: ________________________________________             Period: ________

Design a Scientific Satellite

Name of Satellite: _______________________________________________________

	


What does your satellite do? ________________________________________________________________________________________________________________________________________________________________________________________________________________________
