Gravity Lab
The purpose of this lab is for you to become more familiar with the concept of gravity by exploring gravity’s effects in a simulated solar system.

To begin, go to the website http://arachnoid.com/gravitation/. There you will see a gravity simulator. 
Answer the following questions. All answers must be written out neatly in complete sentences.
1. Play with the simulator for a few minutes to see how it works. What does the scale function key do?

2. What happens when you move a planet closer or further away from the sun?

3. Click on the setup key and check the box marked “highest computer speed”. What does this do for the simulation?

4. Click on the box marked “lines”. Click on the drop down menu on the lower left and run the simulation titled “four mutual orbit”. What does the lines function do?

5. Run the simulation “chaotic planetary system”. What is different about this system as opposed to our solar system? 

6. What happens to the number of planets as the “chaotic planetary system” simulation continues? 

7. ( What does this tell you about the evolution of our solar system?

8. Run the simulation titled “planetary system + comet”. What is different about a comet’s orbit as opposed to a planetary orbit?

9. As time goes on, the “planetary system + comet” simulation will change dramatically. What does this tell you about our own solar system and its future?

10. Run the “simple orbit” simulation. What system in our solar system does this remind you of?
11. ( In the “simple orbit” simulation, move the planet on the right closer to the orbiting planet. What happens to the orbit? Why? (Think about Centripetal Force vs. Gravitational Force)
12. In the “simple orbit” simulation, move the planet on the right further away from the orbiting planet. What happens to the orbit? Why?

13. In the “simple orbit” simulation, move the planet on the left slightly down on the screen. What happens to the orbit? Why?

14. In the “simple orbit” simulation, go to setup and change the exponent on the gravitational constant to -3. You will have to press “view” to return to the simulation. What happens to the orbit? Why?

15. In the “simple orbit” simulation, go to setup and change the mass multiplier to 700. What happens to the orbit? Why?

16. In the “simple orbit” simulation, go to setup and change the time interval seconds to 600. What happens to the orbit? Why?

17. In the “simple orbit” simulation, go to setup and change the time interval seconds to 10. What happens to the orbit? Why?

18. ( In the “planetary system + comet” simulation, go to data and change the vy (velocity in the y-direction) of the white planet (comet) to -18.25. You will have to press “view” to return to the simulation. What happens to the orbit? Why?

19. In the “planetary system + comet” simulation, move the white planet (comet) closer to the other planets. What happens to the orbit? Why?

20. In the “planetary system + comet” simulation, move the white planet (comet) above the other planets and closer to the sun. What happens to the orbit? Why?

21. ( In the “three body figure eight” simulation, why does the one body move around the other two?

22. In the “three body figure eight” simulation, go to data and unclick the box titled “fixed” for the yellow planet. What happens to the orbit and why?

Grading for this lab:

Questions with a ( require more careful thinking and writing to get full credit.
4 – All questions answered correctly and you have done something different with the program and explained what happened as well as why it happened.

3 – All questions answered correctly, or the above and beyond done but a few (less than 4) questions answered incorrectly.

2 – Not done or some incorrect answers.

1 – Hey, it’s your senior year, but let’s not go here!

