Worksheet for applying Newton’s laws
Goal:  The goal is to make predictions about falling objects based on Newton’s laws.  We will discuss objects dropped vertically from the Leaning Tower of Pisa (Height = 55 m) and objects on inclined planes.

Some constants:

a (acceleration in Earth’s gravity field in free fall at sea level) = g = 9.8 m/sec2
a (acceleration on ramp) = g sin q
Relevant equations:

Distance = ½ a t2
Use the following table to fill in the relevant information for dropping a ball off the Leaning Tower of Pisa.  Note that in the 1600s, Galileo was not able to do these experiments because he could not measure time accurately enough.

	time
	time squared
	½ a
	D = distance traveled = 

½ a t2
	Height of ball =

55 - D

	0 sec


	0 sec2

	4.9 m/sec2
	0 m
	55 m

	1 sec


	
	4.9 m/sec2
	
	

	2 sec


	
	4.9 m/sec2
	
	

	3 sec


	
	4.9 m/sec2
	
	

	4 sec


	
	4.9 m/sec2
	
	


The point of this table is to invert the relationship – can you make a prediction for the time for a ball to roll down an inclined ramp?

If distance = ½ * a * time2
Then, time = (2 *distance / a )1/2
Further, the acceleration is only equal to:

a (acceleration on ramp) = g sin q
The first task is to determine the slope of the ramp.  Fill in the number below:

Slope (q) = ____________________________

The second task is to take the sin of that number sin q.  Fill in this number below:

sin q = ____________________________

The third task is to multiply sin q by 9.8 m/sec2 (=g).  Fill in this number below:

a = g sin q = ____________________________

Now, fill in the table below

	distance
	a = g sin q
(from above)
	2* distance / a
	time = 
(2 *distance / a )1/2

	0 ft

	
	0
	0 sec

	4 ft (= 1.22 m)

	
	
	

	8 ft (=2.44 m)

	
	
	

	12 ft (=3.66 m)

	
	
	

	16 ft (=4.88 m)

	
	
	


The utility of this approach is that you can compare the results directly to your experimental results.

