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Determining Energy for a Rolling Ball

Mrs. Blanski
Objectives

· Measure the height, distance traveled and time interval for a ball rolling down a ramp.

· Calculate the ball’s potential energy at the top of the ramp and its kinetic energy at the bottom of the ramp.

· Analyze the relationship between potential energy and kinetic energy.

· Interpret information from a potential energy graph.

Hypothesizing Write a hypothesis about the relationship between kinetic energy and potential energy.

Class Grouping 4 students per group.

Time 2 class periods.

Materials 

· handball 

· board, at least 90cm (3ft) long 

· stack of books, at least 60 cm (2ft) high box.

· box

· meterstick

· masking tape

· stopwatch

· balance

Procedure

1. Measure the mass of the ball, and record it into the table below.

2. Place a strip of masking tape across the board close to one end, and measure the distance from the tape to the opposite side of the board. Record this distance in the row labeled “Length of ramp”.

3. Make a catch box by cutting out one side of the box.

4. Make a stack of books approximately 30cm high. Build a ramp by setting the taped end of the board on top of the books.  Place the other end in the catch box. Measure the vertical height of the ramp at the tape, and record this value in your table as “Height of ramp”.

5. Place the ball at the ramp at the tape. Release the ball, and measure how long it takes the ball to travel to the bottom of the ramp. Record the time in your table.

6. Repeat step 5 two more times and record the results in your table. After three trials, calculate the average time and record it in your table.

7. Repeat steps 4-6 with a stack of books approximately 45 cm high, and repeat the steps again with a stack approximately 60cm high.


Height 1
Height 2
Height 3

Mass of ball (kg)






Length of ramp (m)






Height of ramp (m)






Time ball traveled, first trial (s)




Time ball traveled second trial (s)




Time ball traveled, third trial (s)




Average time ball traveled (s)




Final speed of ball (m/s)




Final kinetic energy of ball (J)




Initial potential energy of ball (J)




Analysis

1. Calculate the average speed of the ball using the following equation:
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2. Multiply average speed by 2 to obtain the final speed of the ball, and record the final speed.

3. Calculate and record the final kinetic energy of the ball by using the following equation:
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4. Calculate and record the initial potential energy of the ball by using the following equation:

Gravitational. PE = mass of ball ( (9.8 m/s2) ( height of ramp
PE = mgh

5. Make a graph of the initial potential energy of ball in J (y-axis) versus height of ramp in m (x-axis).  Then draw a line of best fit through the points in your graph.

Post-Experiment Questions

1. For each of the three heights, compare the ball’s potential energy at the top of the ramp with its kinetic energy at the bottom of the ramp.

2. How did the ball’s potential and kinetic energy change as the height of the ramp was increased?

3. Suppose you perform this experiment and find that your kinetic energy values are always just a little less than your potential energy values.  Does that mean you did the experiment wrong? Why or why not?

4. Find the dependent and the independent variables in your graph.

5. Find the slope of the line of best fit.

6. Knowing the slope of the line and knowing the mass of the ball can you determine the free fall acceleration (g). 

7. Find the y-intercept of your graph.

8. Find the equation of the line of best fit of your data.

9. From your graph or from your equation predict the initial potential energy of an 80 cm high ramp.

Conclusion

What do you conclude from this experiment? State your conclusion in one sentence.
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