Name:  _____________________________



EPS Computer Lab

University of Colorado PHet – Forces in 1-Dimension


Introduction:  Isaac Newton described motion and forces.  Objects around us have inertia, undergo acceleration, and experience forces.  The units for force in the English system are pounds(#), in the metric system they are appropriately named Newtons(N).

Write down statements that describe each of Newton’s 3 Laws of Motion.

Newton’s 1st Law:


Newton’s 2nd Law:


Newton’s 3rd Law:


Go to http://phet.colorado.edu/simulations/sims.php?sim=Forces_in_1_Dimension 

Click Run Now

Procedure:
Part 1—the BASICS:
Change the object to the textbook.  Make sure the friction button is checked.  On the right side of the screen check “more controls”, leave gravity alone, leave mass alone, but set both the coefficient of static and kinetic friction to 1.0.  Now just play and observe.
Bring the mouse to the book and click and hold to apply a force (blue arrow).  Move the book to the left and right by applying various amounts of force.  After each you can click “pause” and “clear” to reset the book in the middle.  Notice the friction force (red arrow) and the total force (green arrow above).  

1. Does the book move immediately after a force (blue arrow) appears?
2. To start the book from rest, what must the situation be with the applied force and friction force?

3. When you let go of the mouse button, the applied force (blue arrow) disappears.  Describe the motion of the book once the blue arrow is gone.

4. Why is the total force (green arrow) not the same length as the blue arrow?

Now unclick the friction button (click the “off” button ).
5. Without friction how do the blue and green arrows relate?

6. What happens to the motion of the book when you let the mouse button go now?
Now repeat everything with the file cabinet.
7. How does using the 200kg file cabinet change the simulation results?  EXPLAIN WHY.  

Part 2 – GRAPHS:  
Now reset the simulation.  Click the “restore defaults” button in the controls window.  Choose the file cabinet again.  Click “graph acceleration.”  You may need to click “pause” and “clear” also.  Turn off friction.  
Apply a force to get the file cabinet to move.  Notice the graph.  You will need to click “pause” and “clear” after each situation from here on out.  

Apply a force to move the file cabinet and then release the mouse button.  

8. What happens to the acceleration once you let the mouse button go?

9. While the force is being applied, what is happening to the acceleration?

Carefully apply a constant force to the file cabinet.  This will take some practice, you may have to try several times.  To keep the applied force constant you will need to click and hold the mouse button down and not let the blue arrow touch the pointer cursor.

10. What happens to the acceleration with a constant applied force?

Now close the graph acceleration window and open the graph velocity window.  Remember to click “pause” and “clear” and also check that friction is still off.

Apply a constant force to the file cabinet for 4 seconds, then release the mouse button.  Press “pause” after 8 seconds.  Notice the velocity graph.

11. What happens to the velocity of the file cabinet as the constant force is applied for the first 4 seconds?

12. What happens to the velocity of the file cabinet after the mouse button is released and no force is being applied to the file cabinet?  

13. Describe the file cabinets motion for the 1st 4 seconds and the 2nd 4 seconds.

Now click on the graph acceleration button.

14. Compare the graphs.  What is the significance of the slope of the velocity versus time graph?
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