[image: image1.jpg]|

| cup after
cup before I marble roll
marble roll |

ruler

distance cup moves



MARBLES AT WORK
Name____________________________________
Date_____________


Part I: Energy
1. Place one of the half cups on its side on a smooth, level surface, so that it makes a cave with an opening on one side.
2. Take turns to roll a marble into the open end of the cup, and observe what happens when…


… the marble hits the back of the cup


… the marble is rolled at different speeds


… the marble is rolled from different distances of the cup

3. What happens when the marble hits the back of the cup? Is the cup’s motion smooth and continuous (all at once)?
4. What happens to the cup when you roll a marble very slowly into it? What happens when the marble moves faster?

5. What happens to the cup when the marble is rolled from a close distance? From far away?
Part II: Height

1. Stack 3 books on a level surface (a desk or the floor). Lean the ruler on the books so it makes a ramp. The ruler should be placed so that the lower numbers are at the base of the ramp. Fix the ruler in place with tape so it will not move from one experiment to the next
2. Place a half cup at the base of the ramp so that a marble rolling down the ramp will enter the cup and push it.
3. Position one marble at the top of the ruler (30 cm) and let it go. 
4. How far did the cup move? Measure from the base of the ramp to where the cup came to rest. (NOTE: the cup may be at an angle to the ramp, so measure from a line that crosses the mid-point of the cup edge—see image below)           
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(overhead view)
5. Repeat the experiment 2 more times, so that you will have 3 measurements. Average your 3 measurements.
6. Now release the marble from 3/4 of the way up the ramp (at 22.5cm), halfway up the ramp (15 cm), and 1/4 of the way up the ramp (7.5 cm). Be sure to release the marble three times from each position on the ramp, and calculate an average.
7. Record all your measurements on the Student Worksheet table on the next page.

 

8. Measure how far the cup moves when one marble is released from each of these ramp heights:
	Height released

(1 marble)
	Trial 1 (cm)
	Trial 2 (cm)
	Trial 3 (cm)
	Average (cm)

	30 cm
	
	
	
	

	22.5 cm
	
	
	
	

	15 cm
	
	
	
	

	7.5 cm
	
	
	
	


9. How does the height from which the marble is released affect the distance the cup travels? 
10. Which of these marbles had the most gravitational potential energy?

11. Graph your results (make sure you label your graph!)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Part III: Mass

1. Repeat the experiment above releasing 2 marbles together, instead of just 1. Place the marbles one behind the other on the ruler, making sure that the lead marble is at the correct spot on the ramp (i.e. 30, 22.5, 15, and 7.5 cm). 
2. Record how far the cup moves when two marbles are released from each of these heights:
	Height released

(2 marbles)
	Trial 1 (cm)
	Trial 2 (cm)
	Trial 3 (cm)
	Average (cm)

	30 cm
	
	
	
	

	22.5 cm
	
	
	
	

	15 cm
	
	
	
	

	7.5 cm
	
	
	
	


3. How does the mass of the marbles affect the distance the cup travels? 

4. Which of these marbles had the most gravitational potential energy?

5. Graph your results (make sure you label your graph!)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Part IV: Velocity

1. Take away the cup from the ramp setup. 

2. Measure a distance of 1 meter from the base of the ramp. Mark that distance with tape.

3. Use a stopwatch to time how long it takes for a marble to go from the base of the ramp to the 1-meter mark. Release the marble from the top (30cm), 3/4 of the way up (22.5 cm), half way up (15 cm), and 1/4 of the way up (7.5 cm). Make sure that you repeat the experiment 3 times at each ramp height.

4. In the table below, record your measurements of how long it takes for the marble to reach the 1-meter mark when released from each of these heights.
5. Also in the table below, calculate and record the average time of all three trials.

6. Then calculate the velocity (1 meter/average time) and record it in the table below. 
	Height released
	Trial 1 (s)
	Trial 2 (s)
	Trial 3 (s)
	Average 

time to reach 1-meter mark (s)
	Velocity (m/s)

	30 cm
	
	
	
	
	

	22.5 cm
	
	
	
	
	

	15 cm
	
	
	
	
	

	7.5 cm
	
	
	
	
	


7. How does the height from which the marble is released affect how long it takes the marble to reach the 1-meter mark?

8. Which of these marbles had the most kinetic energy?





