Measurement without a ruler lab 


Name:

INFORMATION

The acceleration of gravity is 9.8m/s2
Three of the most basic equations in physics are the following.

Final velocity equals initial velocity plus acceleration multiplied by time.

vf= vi + a*t

Average velocity for a constantly accelerating object is found by taking the initial velocity plus the final velocity divided by two.

vavg= (vf + vi)/2

Distance covered by a constantly accelerating object is found by multiplying the initial velocity by the time moving plus ½ of the acceleration multiplied by time moving squared.

d= vit + 1/2at2 or d= (vf + vi)/2*t
We are now going to use these equations to measure the height of the balcony in the entrance way without using any form of measurement other than balls and stopwatches.

With a partner drop a tennis ball and a rubber ball to the floor.  Measure the time it takes to get from the rail to the floor.  Do three trials of each then find the average time for each.

	Time for Tennis Ball
	Time for Rubber Ball

	
	

	
	

	
	

	Average
	Average


1. Are the average times for the rubber ball and the tennis ball relatively close to each other?

2. What was the initial velocity of each ball as they first left your hand?

3. Using the acceleration of gravity = 9.8m/s2 and the initial velocity from 2 to calculate the final velocity of each ball.
4. Using the acceleration of gravity = 9.8m/s2 and the initial velocity from 2 to calculate the height of the balcony for each ball.

5. How can you explain the small differences between your answers for each ball for questions 3 and 4?
6. 

A.  A rock is dropped of a cliff how fast will it be falling 4 seconds after it was dropped?

B.  Is it possible for a rock to fall for 5 seconds off a cliff that is only 30 meters high? Explain why or why not.

7. If a ball is thrown up at 39.2m/s, how long will it go up before it stops and starts coming down?  (hint- think about how long it will take the ball’s speed to be down to zero as it accelerates against its motion.)

