PHY2053
Spring 2021
Lab 2 – Constant Acceleration
If you are completing this lab virtually, please collect data by watching the video at the link: https://www.youtube.com/watch?v=07hycgbTCvM&list=PLLF2jNBy_OPumuv2eSvIbvnDDfQj0cGEU&index=3 
Include units on all entries.

Set Up #1: One Block
1. Measure the cart’s initial and final positions (top and bottom of track respectively). Include uncertainty in the measurement (±1 mm)
	Initial horizontal position (m)
	Final horizontal position (m)

	102.3 cm
	4 cm



	Initial vertical position (m)
	Final vertical position (m)

	4.5 cm
	3.3 cm



2. Record the time it takes for the cart to travel from the top to the bottom.
	Trial number
	Time data (s)

	1
	3.43 s

	2
	3.51 s

	3
	3.68 s

	4
	3.97 s

	5
	4.11 s

	6
	3.78 s

	7
	3.66 s

	8
	3.67 s

	9
	3.79 s

	10
	3.64 s



3. Calculate the mean (μ) and population standard deviation (σ) of your data, rounded to the appropriate number of significant figures. Calculate 2σ. 
	Mean (μ)
	Standard deviation (σ)
	2σ

	
	
	






Set Up #2: Two Blocks
4. Measure the cart’s initial position (top of track) and final position (bottom of track). Include uncertainty in the measurement (±1 mm).
	Initial horizontal position (m)
	Final horizontal position (m)

	102.3 cm
	4 cm



	Initial vertical position (m)
	Final vertical position (m)

	6.5 cm
	3.5 cm



5. Record 10 trials of the time it takes for the cart to travel from the top to the bottom. 
	Trial number
	Time data (s)

	1
	2.58 s

	2
	2.46 s

	3
	2.65 s

	4
	2.40 s

	5
	2.42 s

	6
	2.53 s

	7
	2.29 s

	8
	2.37 s

	9
	2.49 s

	10
	2.22 s



6. Calculate the mean (μ) and population standard deviation (σ) of your data, and round to the appropriate number of significant figures.
	Mean (μ)
	Standard deviation (σ)
	2σ

	
	
	



7. Use the following kinematic and geometric equations to relate position and time.




8. Use the equations above to calculate the theoretical predictions, rounding to 2 significant figures (which is the least number of sig figs).
	Theoretical prediction for t - Set Up #1
	Theoretical prediction for t - Set Up #2

	
	





9. Calculate the theoretical uncertainty in time with using the Method of Adding Percent Uncertainty. Solve the equation  for  noting that  and . Round to 1 significant figure







10. Compare your experimental results to the theoretical prediction. Express the experimental result for time  as μ ± 2σ and the theoretical result as , both with appropriate decimal precision.
	
	Experimental results
	Theoretical result

	Set Up #1
	
	

	Set Up #2
	
	




11. Select a conclusion based on your results. 
a. Option 1: The results agree within uncertainty. The theory is valid because it accurately predicted the experiment.
b. Option 2: The results disagree due to system error. For example, the friction of the ramp needs to be reduced or the wheel bearings need to be greased. 
c. Option 3: The results disagree due to random error. The reason the results do not agree is a purely statistical fluke (outside of the 2σ error interval). 
d. Option 4: The results disagree due to human error.
· If this is your conclusion, you have to repeat the experiment at the end of the semester during a makeup lab time.
