PHY2053L
Spring 2021
Lab 3 – Free Fall
If you are completing this lab virtually, please collect data by watching the video at the link:
https://www.youtube.com/watch?v=OaHb5gQemcI&list=PLLF2jNBy_OPumuv2eSvIbvnDDfQj0cGEU&index=1 
Include units on all entries.
Show all work in calculation steps.
In-person Lab Instructions
1. Ensure detector is level
2. Toggle the switch to the right (person symbol)
3. Zero the sensor
4. Configure the sensor so downward is positive
5. Start the ball < 15 cm away from the detector’s grill
6. Record 12 trial runs
7. Fit a linear equation to the velocity vs time data
a. 5 sig figs
8. Save 1 screen screenshot of your data (position and velocity graphs) with a linear fit, as an example figure

	
	Gravitational acceleration

	Trial 1
	9.9174 m/s^2

	Trial 2
	10.039 m/s^2

	Trial 3
	9.8736 m/s^2

	Trial 4
	9.8791 m/s^2

	Trial 5
	10.056 m/s^2

	Trial 6
	9.7674 m/s^2

	Trial 7
	10.231 m/s^2

	Trial 8
	9.7699 m/s^2

	Trial 9
	9.9169 m/s^2

	Trial 10
	9.9463 m/s^2

	Trial 11
	9.9088 m/s^2

	Trial 12
	9.9339 m/s^2



If you complete the lab in person, copy a screenshot here of one of your trials (include both position and velocity graphs):

Calculate the mean between your minimum and maximum and data.
	Min
	Mean
	Max

	
	
	




Experimental results must incorporate the value and uncertainty in the form .
Note that .
	
	Experimental measurement of g

	Maximum significant digits
	

	Actual significant digits
	




Questions
1. How does the detector work?



2. Why does the velocity vs time line cross the zero axis?



3. Why is the slope of the velocity vs time graph equal to gravitational acceleration?



4. Why is gravity negative or positive?


5. How were the actual significant figures determined?



6. The reference value for the standard acceleration of free fall is g = 9.80665 m/s2, draw a conclusion based on your results (select from below). Explain your reasoning.
a. Option 1: The experimental result and theoretical value agree, the constant value of standard acceleration of free fall is validated for this local gravitational field.
b. Option 2: System error. The experimental setup and the theoretical description are not similar enough. For example, the constant value of gravitational acceleration does not take into account air resistance.
c. Option 3: Random error. The disagreement between the experimental result and theoretical value is a result of an unusual statistical fluke. 
d. Option 4: Human error. The experiment will have to be repeated during a makeup lab time.
e. Option 5: The disagreement is a valid measurement. There is a local gravitational anomaly in the region, perhaps due to underlying geology. 

