Forceful Reactions

Newton’s 2nd Law considers the relationship between an object’s force, its mass, and its acceleration.  The equation shows a direct relationship between the product of mass and acceleration and the amount of force.  This lab is designed to explore that relationship introducing variables affecting both acceleration and mass.
Materials:

Ramp

Protractor

Stop Watch

Hall’s cart

Mass Set

Ruler

Dynamic cart

String

Spring scale

Part I:

Procedure:

1. Set up the ramp at a 10( angle.

2. Measure out some distance on the ramp.

3. Mass out the Hall’s cart.

4. Position the empty Hall’s cart at the top of the ramp.

5. Time the trip from the beginning to the end of your marked distance 3 times.

6. Add 200 grams to the Hall’s cart.

7. Repeat steps 3, 4, and 5.

8. Add a total of 400 grams to the Hall’s cart.

9. Repeat steps 3, 4,  and 5.

10. Now change the incline of the ramp to 20( ramp.

11. Repeat the same procedure for the 20( incline.

Part II:

Procedure:

1. Attach the string to the empty dynamic cart and the other end to the spring scale.

2. Mark off a distance of 10 m.

3. Pull the cart the 10 m keeping the force constant.

4. Repeat 2 more times.

5. Add 500 grams to the dynamic cart.

6. Repeat steps 3 & 4.
7. Add a total of 1000 grams to the dynamic cart.

8. Repeat steps 3 & 4.

Analysis:

Part I: 
1. Calculate the force of the cart, the cart+200g, and the cart +400g, using the average time for your calculations – for the 10( incline.

2. Calculate the force of the cart, the cart + 200g, the cart + 400 grams; using the average time for your calculations on the 20( incline.

3. Graph the Force vs. cart’s mass for the 10( incline and the 20(incline.

4. Calculate the slope of the 10° line and the 20° line.  Use a best fit line, if necessary.

Part II:  

1.  Graph force vs. mass, using the force from the spring scale.
Conclusion Questions to consider when discussing PART I:
1. Compare the graph of the 10( incline and the 20( incline, what can you conclude?

2. Do your acceleration calculations support your slope calculations? Why or why not?

Conclusion questions to consider when discussing PART II:
1. Analyze the relationship between force and mass.

2. Was the velocity during the experiment constant?  Explain.

3. Was the acceleration during the experiment constant?  Explain.

