California State Science Standards

8th Grade: Forces

2. Unbalanced forces cause changes in velocity. As a basis for understanding this concept, students know:

f. the greater the mass of an object the more force is needed to achieve the same change in motion.

Question: Does a greater mass in an object require more force to achieve a change in motion? 

Materials

One ¼” eye hook

One tennis ball

Meter or yard stick

Cloth meter tape or sewing tape

Three – five spheres (balls) of different size and mass

String

Masking tape

1. Balance scale and weights

Procedure
2. Tape a meter or yardstick to the top of a desk. Allow about 30-50 centimeters of the stick to hang over the edge of the desk.

3. Attach a string to the end of the stick. The string can be tied or taped to the stick. The string needs to touch the ground.

4. Screw the eyehook into a tennis ball. Attach the string to the tennis ball by threading it through the eyehook and tying the string. The tennis ball should barely miss touching the ground. This creates a ballistic pendulum

5. Now place one of the other spheres (balls) on the floor so the swinging tennis ball can hit it.

6. Pull back the tennis ball so that it is one foot high (about 30 centimeters) high, measured from the floor. Keep the string tight. Let the tennis ball go so it strikes the other sphere (ball). Measure the distance the sphere (ball) travels. Repeat this three times with each sphere (ball). Find the average distance each sphere (ball) travels.    

7. Weigh each sphere (ball).

8. Record the mass and average distance each sphere (ball) travels on a line graph.

9. Have the students write a conclusion answering the main question.
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The following are a list of internet sites that can help you understand the concepts involved in this assignment.

1. Learn Physics Today: http://library.advanced.org/10796/index.html (Forces and Newton’s Laws: http://library.advanced.org/10796/ch4/ch4.htm)
2. Isaac Newton: http://windows.ivv.nasa.gov/cgi-     bin/tour_def?link=/people/enlightenment/newton.html&sw=false&cd=false&fr=f&edu=high
3. Newton’s Laws of Motion: http://planetx.bloomu.edu/~arcamp/index.html
4. Motion: http://www.neutron.anl.gov/motion.htm
· Extensions: 

· Change the mass of the sphere at the end of the pendulum. Does this affect the distance the other spheres travel?

· Change the height of the Pendulum. Does this affect the distance the other spheres travel? 

Data Collection

Mass of the sphere at the end of the Pendulum ________ grams or ounces

Mass of sphere #1 ________ grams or ounces    Distance the sphere traveled ________ cm

Mass of sphere #2 ________ grams or ounces    Distance the sphere traveled ________ cm 

Mass of sphere #3 ________ grams or ounces    Distance the sphere traveled ________ cm

Mass of sphere #4 ________ grams or ounces    Distance the sphere traveled ________ cm

Mass of sphere #5 ________ grams or ounces    Distance the sphere traveled ________ cm

Use the data above and develop a line graph. What does the graph show? Is there a correlation between the distance each sphere (ball) traveled and it’s mass?
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