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Name_______________________________________

Interactive Lecture Demonstration

 Prediction Sheet—Simple Harmonic Motion
Directions:  This sheet will be collected.  Write your name at the top to record your presence and participation in these demonstrations.  Follow your instructor's directions.  You may write whatever you wish on the attached Results Sheet and take it with you.

	In all cases we consider a mass hanging on a spring. The mass is started in motion by pulling it down a small distance below the equilibrium position and releasing it. The displacement is zero whenever the mass is at its equilibrium position.

The force on the mass is proportional to the displacement--the distance from the equilibrium point. 

Demonstration 1:  Sketch your prediction of the graph of displacement vs. time from watching the motion.  Draw it on the displacement axes to the right.

Demonstration 2: From the displacement (position)–time graph and from watching the motion, predict the velocity-time and acceleration-time graphs, and sketch them on the axes to the right. 

When is the velocity zero? A maximum?  

When is the acceleration zero? A maximum?  (Are the velocity and acceleration ever zero at the same time while the mass is moving?)

Demonstration 3:  From the acceleration-time graph and from watching the motion, predict the force-time graph.  Sketch your prediction on the axes to the right.

Compare the force-time graph to the acceleration-time graph.  How are they similar?  How different?  

Is the force ever zero?  If so, at what point in the motion?


	


Demonstration 4: Suppose that you wanted to model the motion (displacement) of the mass hanging from a spring, and write down a mathematical expression for displacement vs. time.  What mathematical expression would you use?  What additional measurements would you need to make so that the expression would exactly represent the motion?

	Demonstration 5:  Sketch on the axes to the right your prediction of the kinetic energy (the energy due to motion) of the mass vs. time as it moves as described above. Recall that the kinetic energy, 
[image: image1.wmf], where m is the mass of the moving object, and v is its velocity.  

When is the kinetic energy zero? Maximum?

Is kinetic energy conserved? 

Demonstration 6: Sketch on the axes to the right your prediction of the potential energy (the energy due to the combined effects on the mass of the gravitational force of the earth and the spring force) of the mass vs. time as it moves as described above. Recall that if the potential energy is defined to be zero at the equilibrium position, 
[image: image2.wmf], where k is the spring constant and x is the displacement.

When is the potential energy a maximum?

Is potential energy conserved? 

Demonstration 7:  Sketch on the axes to the right your prediction of the mechanical energy, Emech = K + U, of the mass over time as it moves as described above.  

Is the mechanical energy ever zero? 

Is mechanical energy conserved? Explain what conserved means.  

Where does the mass get its initial energy?
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