This exercise was adapted from the following website.

http://www.utm.edu/departments/ed/cece/cesme/PSAM/PSAM/psam16.pdf
Materials

Ramp (used pvc pipe) and propped it up with books, our ramp was 150 cm long, the exercise said to use one that was 170cm.  We made due with what we had.  The pvc bends some, wood would have been a better material.

Fun Tak to hold the pvc down

Scale to measure the mass of the marbles

2 balls of different masses (used 2 different sized marbles)

5 degree angle -  used 1 textbook

10 degree angle – used 2 textbooks

A stopwatch per table is very important!

Some discussion that could be used at the beginning or end of the lesson.

Who was right? Galileo and Aristotle.  – Science can only be disproved not proved.

Galileo: the mass of an object does not affect the time the object takes to fall to the ground — why? Because, a greater force must be applied to the larger mass than to a small mass

Acceleration:  rate at which the velocity changes

Change in velocity = g  x  t

g = 9.8 m/s2 is acceleration due to gravity    t = time for object to fall

Velocity:  How fast an object falls/moves
What can affect this? Air resistance

What can slow down acceleration of a falling object?  Air resistance—fluid friction—inertia of particles in the air—they have to move out of the way.
Acceleration/Velocity Lab – Part I
1. Set up a ramp with the angle of the incline at about 10° to the table.

2. Your ramp is 150 cm, what would be the halfway mark?_______________
3. Measure both marbles and write the mass on your worksheet.
4. Measure the time required for the ball to travel from the top of the ramp to the end of the ramp.  Repeat this measurement 2 more times and determine the average time for this length.  Why is measuring several times important?  Accuracy!

5. Measure the time required for the ball to travel from the top of the ramp to the halfway point.  Repeat this measurement 2 more times and determine the average time for this length.


6.  Now set up a ramp with the angle of the incline at about 5° to the table.

7. Measure the time required for the ball to travel from the top of the ramp to the end of the ramp.  Repeat this measurement 2 more times and determine the average time for this length.

8. Measure the time required for the ball to travel from the top of the ramp to the halfway point.  Repeat this measurement 2 more times and determine the average time for this length.

9. Now use the small marble and repeat steps 1-5.

10. Record your times on the worksheet.

Name:______________________

Acceleration Lab Part I                                                                       Period:___________________

Mass cup ___________  Mass of cup + large marble___________  Mass of large marble________

Mass cup ___________  Mass of cup + small marble__________   Mass of small marble________

Large Marble - 10° Angle

	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average

(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


1.  What conclusion can you make about the velocity of the ball through the first half of the trip?

2.  Is the ball accelerating as it rolls down the ramp?

3.  Why do you think that? What evidence do you have?

Large Marble - 5° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average

(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


4.  What happens to the acceleration as the angle changes from 10° to 5°?
Small marble - 10° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average

(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


1. The large and small marbles had different masses.  Did the mass of the marble influence the acceleration?

Answers
Large Marble - 10° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average

(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


1.  What conclusion can you make about the velocity of the ball through the first half of the trip?


For a 150 cm board, in our class, using a 10 degree angle, the time to get to the halfway point was around 1.5 sec.  It only took say 2.2 sec to get to the end of the ramp from the top.  Therefore the velocity was less during the first half of the trip and more during the second half.  
2.  Is the ball accelerating as it rolls down the ramp?


yes
3.  Why do you think that? What evidence do you have?


It took less than 3 sec to get to the end of the ramp. If acceleration had not occurred, and the velocity had stayed constant, it should have taken 3 sec to get to the end.
Large Marble - 5° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average

(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


4.  What happens to the acceleration as the angle changes from 10° to 5°?

Acceleration decreases
Small marble - 10° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average

(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


1.  The large and small marbles had different masses.  Did the mass of the marble influence the acceleration? It shouldn’t make any difference.  Galileo’s theory about mass, objects with different masses will hit the ground at the same time.  IF the students do get a difference, ask them to explain why this might happen (air resistance would be a good reason).






