Acceleration and Freefall

Procedure

We will use the formula yf = yo + voy t + ½ ay t2, valid for constant acceleration, to calculate the acceleration due to gravity, g, in Dallas. 

· Measure the height from the ball bearing to the timer pad on the floor using the two-meter stick. Measure to the bottom of the ball bearing. 
· Estimate (guess) the error (uncertainty) in your height measurement. Think back to lab one. What causes uncertainty?  
· Load the ball bearing in the clamp at the top of the Behr freefall apparatus. It is critical that you perform this operation gently so that you do not alter the height of the clamp from one trial to the next. 

· Reset the timer. 

· Release the ball bearing. The timer will begin counting thousandths of a second, and will stop when the ball bearing strikes the pad on the floor. Record the freefall time. 

· Reload the ball bearing, reset the timer, and repeat for five trials. 

Calculation (REMEBER TO SHOW WORK)
1) Calculate the Max. Height and the Min. Height.  This is your measured value with the error added or subtracted respectively. 
2)  Calculate the average fall time.

3)  Solve the given formula for g 

4)  Using your Max Height and the SMALLEST recorded time, calculate MAX (g)

5)  Using your Min Height and LARGEST recorded time, calculate MIN (g)

6)  Calculate an estimated error in g   (gmax  - gmin ) / 2.0
7)  Using your measured height and average time calculate an average (g)

Discussion

1) Why did you measure from the bottom of the ball bearing? 

2) Explain how you reasoned your measurement error value.

3) Why do you use the max height and min time to find Max (g)?

4) Identify and describe two sources of random error. 
5) Identify and describe one source of systematic error.
  3) and 4) should explain why you did not get the EXACT value 9.81 and what is limiting your precision.
Conclusion
     What can you conclude about your value for g as compared to the standard value? That is, does your range g +/- error (overlap) within the range 9.81 m/s2 ± 0.01 m/s2. What else can you conclude?  How far off is your average from the known?  How is your precision compared to 0.01 m/s2 ?
RESULTS

          HEIGHT____________       +/- Error ________  

MAX HEIGHT____________   (Height + Error)
MIN HEIGHT_____________   (Height - Error)
	
	Time (s)
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	5
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g(Max)   _____________  (use min time & max height)

g(Min)    _____________  (use max time & min height) 

Your Experimental Value for g 

g(ave.)   _____________   +/-   g(error) ___________   
(time ave. & Height)                   [ g(max) - g(min) ] / 2.0

