Physics - Mr. Roy

Physics - Circular Motion Computer/Internet Activity
1. Open "Exploration of Physics Program"

2. Open "Motion" tab

3. Open "Gravitational Orbits" experiment

4. Read Theory and Hints Section (on back)

5. Follow directions and answer questions on Orbital Motion (on reverse)

Get on Internet

1. Go to http://users.adelphia.net/~allroy
2. Follow link to "Physics"

3. Browse links under "Chapter 5 -Circular Motion"

· Multimedia Physics

· Tutorial

· Satellites

· NASA Satellites

· Space Junk

User Interface and: Simulation Features.

This is an extremely versa1ile orbital motion simulator in which any configuration of planets, moons, and sun(s) can be created. Choose to work with any number of available orbital objects found in upper left hand corner of the screen, just drag and drop them to a desired starting position. All orbital objects exert gravitational forces on one another, creating an environment in which all motion is governed by the contributing gravitational forces. By double-clicking on any orbital object (including the sun), the current settings for mass, velocity, and position will appear in a pop-up window. You can change any of the values, when finished click on the “OK” button. If you click and hold down your mouse button on any of the orblta1 objects a vector appears showing the object s initial velocity.

To open a previous configuration (there are several “basics” to choose from) select the “Open” option from the tools on the upper right side of the screen. If you create some interesting settings, you can choose the "Save” option. To delete some (or all) of the saved settings, choose the “Delete” option. If you choose that option, you will also have the opportunity to cancel, or restore the original “basic” settings.

The vectors option will show the velocity for the “Sun” and the “Earth” objects, as well as either the force or acceleration for these objects. When showing trails of the objects, it is best to have the vectors option turned off, or the trails will rapidly be erased.

While the simulation is playing, you can zoom in or out with the control in the upper right corner. When you stop, the zoom defaults back to 1. Each unit on the grid represents 10 meters.
Orbital motion.

Using the single planet default setting, try to produce a perfectly circular orbit by double-clicking on the planet and changing Its velocity. (You can change the direction and magnitude of the planets initial velocity by entering new values for Vx and Vy) Making sure the velocity and force vectors are displayed for the circular orbit, in what direction does the planet's velocity act at all times relative to the gravitational force? Does the gravitational force acting on the planet remain constant? How about the magnitude of the planet's velocity? How does the force acting on the planet compare to the force acting on the sun? What about the acceleration of the two?

Next, try to produce a variety of elliptical orbits by experimenting with various velocity settings for the planet. (Be sure to vary both the magnitude and direction of the planet's initial velocity.) How does the planers velocity change as it approaches the sun? Does the gravitational force acting on the planet remain constant? How are the planet’s velocity and force vectors oriented relative to each other? Try producing a situation in which the planet gets ejected out of its orbit by the sun’s gravitational pull.
Once again, using the single planet default setting, double-click on the sun and reduce its mass by a factor of 2. How does the gravitational force exerted on the planet change? How does the planet’s motion change? Try the same thing again, only this time increase the sun’s mass by a factor of 2 over its original value. Try giving the sun a very small velocity in the x-direction. Does the orbiting planet move with the sun?

After thoroughly studying a single planet system, move on to more complex systems involving multiple orbiting planets. Try creating your own solar system. Use one of the planets as a second sun and create a binary star system around which other planets orbit.

Thoroughly study a single planet system before migrating to more complex systems. Can you achieve a perfectly circular orbit, or an elliptical orbit?

