Mr. Stanley
Physics
5/16/2014

Name:    _____________________________ Block: _______________ Date: ___________


Partner: _____________________________

SHM Activity (Text sections 11-1 and 11-2) 
Use a separate piece of paper to answer the following questions.
1. What does SHM stand for?   
2. What is a period? 
3. Name two types of systems that demonstrate SHM.  

4. Which system involves Hooke’s Law and elastic PE? 
5. Which system involves gravitational PE?
SHM: Mass-Spring System Simulation

This is a simulation using software found at the PhET simulations page: go to the address http://phet.colorado.edu/  and click onto the “Play with Sims” button.  On the left, select “Physics”, then “motion” and find the “masses and springs” simulation within the selections displayed to the right.
After running it, you should see the following graphic:
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Play with the simulation, switching with your partner.  Familiarize yourself with all of the controls, including the ruler and dashed horizontal line.  When done playing, set the friction control to low/ medium. 
For graphs, use the Excel spread sheet charting function.  For analyzing graphed data, use the scatter plot, add trend line and linear fit or power series features.  Show equations on the graphs.
6. Draw a free body diagram of the 100 g mass hanging from spring 1.

7. What are the spring constants for springs 1 and 2?  Use graph paper or Excel and the 50, 100 and 250 g masses.  Don’t forget to convert to SI units. (Hint: see page 369 in text and use the absolute values for your graph; the elastic force is also the object’s weight.)  On Excel, use a scatter plot and the linear fit feature.
8. What are the spring constants for spring 3 at “soft”, medium and “hard”?  How big of an increase in the spring constant goes along with each increase of one tic mark on the control?
9. Use Hooke’s law to measure the weights in newtons of the 3 mystery masses.  Since by now you know the difference between mass and weight use that knowledge to calculate each mystery mass.

10. Find the values for the gravitational field (“little g”) on Jupiter, the Moon and Planet X.

Set the friction control to “none” for #s 11, 12, 14  & 15.
11. Use the stop watch to measure the period of spring 3 for four different masses at one spring constant, and Graph and analyze period T vs. m.
On Excel, use the scatter p`lot, add trend line and power series features.

12. Use the stop watch to measure the period of spring 3 for four different positions on the control (different values of spring constant) using a single mass.  Graph and analyze period T vs. k.  (T as dependent variable on the “y” axis)

13. Compare to the equation on page 380 of your text. 
Attach the 100 g mass to spring 3; show the energy of 3.  

14. What happens to the total energy with ½ the mass?

15. What happens to the total energy when you increase or decrease the stiffness of the spring? Gravitational PE? Elastic PE?

16. How does increasing the friction change the system’s behavior and energy transfer?

When done, print out your graphs and attach your answers to the questions and hand in.  If there is more time in the block, go to the pendulum simulation: see below for details.
Pendulum Simulation: (Tomorrow’s assignment in computer room)
Do the same as above for the Mass Spring Simulation except scroll down a little further to the Pendulum Lab.

After running it, you should see the following graphic.



Play with the simulation, switching with your partner.  Familiarize yourself with all of the controls, including the ruler and curved angle scale.  Try a second pendulum, the gravity of another planet, the velocity and acceleration vector check boxes, and the “other tools” check box.
Make a fill-in-the-blank work sheet for the “Pendulum Lab” simulation with the following suggestions and constraints:

· Use the above document on the teacher shared drive for guidance; ask similar questions to those above but addressing the characteristics of a pendulum.
· Your “audience” will be Physical science students (9th grade) if you are CPA, and CPA level physics students (11th and 12th grade) if you are honors.

· One product per group (share responsibilities) and limit length to 4 pages (print out 2 sided please).  Include spaces for answers and a separate answer key (hand written is OK).
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