
Acceleration and the Incline Angle

Now that you have established the quadratic proportionality between the distance an accelerating object travels and the time it takes to travel that distance (d α t2),  you can use the relationship x = ½at2 to investigate how the acceleration of an object down an incline depends on the angle of incline.  
Purpose:

determine how the angle of incline affects the acceleration of an object

Materials:


inclined plane, “marbles” track, stopwatch, meter stick, protractor
Procedure:


1. Set up your track as before, carefully making its angle equal to the value in the data table.  Support the track if needed to ensure that it does not bow.

2. Measure the distance from the release point to the end of the track and record this distance in the data table.

3. Release the car (marble) and time it until it reaches the end of the track.  Record the time in the data table.

4. Repeat the process and average the two trials together.  Record your results in the data table.

5. Complete the data table using the specified angles of inclination.
6. Use the formula x = ½at2 to calculate the acceleration of the car (marble) at each angle. 
7. Record these values in the data table.

8. Make a graph of “Acceleration vs Angle of Incline.”  Describe the shape of this graph.
9. Calculate the sine of each angle and record in the data table.
10. Now make a graph of “Acceleration vs Sin θ,” where θ is the angle of incline.  Describe the shape of this graph.

11. Determine the slope of the “best fit” equation of this linear graph.  
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Data Table

	Angle,

deg°
	Sin θ
	Distance,

m
	Time, sec
	Acceleration, m/s/s

	
	
	
	Trial 1
	Trial 2
	Average
	

	5
	
	
	
	
	
	

	10
	
	
	
	
	
	

	15
	
	
	
	
	
	

	20
	
	
	
	
	
	

	25
	
	
	
	
	
	

	30
	
	
	
	
	
	

	35
	
	
	
	
	
	

	40
	
	
	
	
	
	

	45
	
	
	
	
	
	

	50
	
	
	
	
	
	

	55
	
	
	
	
	
	

	60
	
	
	
	
	
	

	65
	
	
	
	
	
	

	70
	
	
	
	
	
	

	75
	
	
	
	
	
	

	80
	
	
	
	
	
	

	85
	
	
	
	
	
	

	90
	
	
	
	
	
	


Conclusion:
The linear relation between acceleration and the sin of the angle of incline implies that the acceleration of an object down an incline is directly proportional to the sine of the angle of incline.
The slope of your “Acceleration vs Sin θ” linear graph is __________________.  

The accepted value for the slope of this graph should be 9.8 m/s/s.  Calculate the percent error of your value.

Name sources of error in this activity.
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