Lab 11 – Mass on a Spring
https://www.youtube.com/watch?v=f1dbpP6-2mM&list=PLLF2jNBy_OPumuv2eSvIbvnDDfQj0cGEU&index=11 
Special Instructions
a. Zero force sensor before data collection
b. Make sure force sensor is exactly vertical
c. Make sure the spring oscillates vertically with no swaying

Theoretical Background
Frequency

 is the time of 1 complete oscillation
Units: 

Spring constant 
Units: 

Frequency of oscillation for a mass on a spring


Experiment Details
	Color
	Spring constant
	Uncertainty

	Red
	25 N/m
	±2.5 N/m

	Blue
	30 N/m
	±3.0 N/m

	Yellow
	35 N/m
	±3.5 N/m

	White
	40 N/m
	±4.0 N/m

	Green
	50 N/m
	±5.0 N/m



	Uncertainty of spring constant
	10%

	Uncertainty of mass
	0.080 kg



Data
Table 1: Use the coordinate tool to measure the period of 10 oscillations to the 3rd decimal place precision. Use the red spring with a 1 kg mass, the green spring with a 1 kg mass, and the green spring with a 1.5 kg mass.
	
	Red spring + 1 kg
	Green spring + 1 kg
	Green spring + 1.5 kg

	Trial 1
	12.875 s
	8.745 s
	10.690 s

	Trial 2
	12.885 s
	8.785 s
	10.680 s

	Trial 3
	12.870 s
	8.745 s
	10.750 s

	Trial 4
	12.915 s
	8.750 s
	10.655 s

	Trial 5
	12.905 s
	8.750 s
	10.675 s




Data Analysis
Table 2: Use an online statistics calculator to calculate the mean and standard deviation with the correct number of digits. No need to show calculations.
	
	Mean
	Standard deviation
	2σ

	Red with 1 kg
	
	
	

	Green with 1 kg
	
	
	

	Green with 1.5 kg
	
	
	



Table 3: Use your results from Table 2 and divide by 10 to calculate the period T of one oscillation. Report the value and uncertainty in the form µ ± 2σ.
	
	Period T

	Red with 1 kg
	

	Green with 1 kg
	

	Green with 1.5 kg
	


Theoretical Analysis
Question 1: Derive the theoretical equation for period.

Table 4: Calculate the period T with the correct number of digits. Show your work below the table.
	
	Period T

	Red with 1 kg
	

	Green with 1 kg
	

	Green with 1.5 kg
	





Table 5: Calculate the uncertainty using the Method of Adding Percent Uncertainty. The equation is , show your work below the table, round to 2 significant figures

	
	

	Red with 1 kg
	

	Green with 1 kg
	

	Green with 1.5 kg
	



Results
Table 6: Compare the experimental measurement against the theory, in the form value plus/minus uncertainty. Round the theoretical prediction so that the decimal place matches between the value and the uncertainty.
	
	Experimental result
	Theoretical prediction

	Red with 1 kg
	
	

	Green with 1 kg
	
	

	Green with 1.5 kg
	
	



Conclusion
The theory successfully predicted the experimental result within uncertainty limits. 
