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Name. ________________________

Chapter 12


Motion Of  Mass On A Spring
Hour. _____ Date. ______________

Use the information on pages 438-435 to help in answering the following.

Materials;  Ring stand, spring, weight.

1. Connect a mass to the spring.  Then mount the spring on a ring stand.  Allow the mass to come to rest.  Analyze the situation and determine what forces are acting on the mass at its rest position.

On the object diagrammed below, draw in force vectors representing the forces acting on the mass.  Indicate their relative magnitude by their length and the direction the force is acting by the direction the vector is pointing.  

Rest position of mass.

A. What is the net force acting on the mass at its rest position?

B.  Is there acceleration acting on the mass at its rest position?

2. Pull down gently on the mass to move it below its rest position.  Release the mass and note it’s response.  Analyze the situation and note what forces are acting on the mass and their relative strengths when the mass is released. On the object diagrammed below, draw in forces vectors representing the forces acting on the mass.  Indicate their magnitude by their length and the direction the force is acting by the direction the vector is pointing.   

Rest position of mass.

Lowest position of mass.

C. Is there a net force acting on the mass and if so in what direction is it acting?

D. Is the mass undergoing acceleration at the lowest position and if so in what direction is it acting?

3. Gently raise the mass to a position above the rest position.  Release the mass and observe the results. Analyze the situation and note what forces are acting on the mass, and their relative strengths when the mass is released. On the object diagrammed below, draw in forces vectors representing the forces acting on the mass.  Indicate their magnitude by their length and the direction the force is acting by the direction the vector is pointing.

Highest position of mass.

Rest position of mass.

E. Is there a net force acting on the mass and if so in what direction is it acting?

F. Is there an acceleration acting on the object at the lowest position and if so in what direction is it acting?

4. Pull down on the mass and release it allowing it to move up and down.  Observe the motion of the mass taking into account your observations for parts 1, 2 and 3.

Use labeled vectors or zeros to indicate the magnitude of the net force, acceleration and the velocity of the mass at its highest point, rest point and lowest point in the diagram below.

Highest position.

Rest position.

Lowest position.

5. Explain why the net force and the acceleration are at a maximum when the velocity of the mass is zero, for the mass oscillating up and down on the spring.

6.  At what point is the velocity of the mass the greatest?   Explain why the acceleration acting on the mass is zero at the point where the velocity is the greatest?

7. What is simple harmonic motion, and does the mass on a spring represent an example of this type of motion?

8. Use the information in the textbook, chapter 12, and the example of the mass on the spring to describe the following terms.

Equilibrium position

Displacement

Amplitude

Period

Frequency

