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Pendulum Lab
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In this lab you will determine how mass and length affect the period of a pendulum. The pendulum's period is defined as the amount of time it takes for the pendulum to complete one oscillation. The easiest way to count an oscillation is to watch the pendulum swing from its extreme position on one side to the other side and back to its original position ( 1 → 2 → 3 → 4 → 5 → 4 → 3 → 2 → 1).  Note that the size of the oscillations can affect the period if they are large, so you should keep the oscillations small; keep the pendulum's total swing under 30°. 

Part I - Change the Mass
· Independent Variable:  Mass (you’re changing this)
· Dependent Variable:  Time (Period) (what you are measuring)
· Control Variable:  Length (what stays the same)
Set the pendulum to a length of approximately 2 m. Hang masses from 50 g to 1000 g from the pendulum, keeping the length constant. As the length is measured to the center of the mass, you may have to adjust the length of the string to keep the length of the pendulum constant. Measure ten periods, and then divide by 10 in order to find the time in seconds of one period. 

Part II - Change the Length
· Independent Variable:  Length (you’re changing this)
· Dependent Variable:  Time (Period) (what you are measuring)
· Control Variable:  Mass (what stays the same)
Next use a 200-g mass and vary the length. Copy your previous result for the 200-g mass into a new chart for varying length. Get at least fourteen more values, varying the length from 20 cm to 3 m.  Time ten periods again and find the time for 1 period. 

Part III - Calculations and Graphs 
The goal is to produce a linear graph of your data for Parts I and II.  For both Parts I and II, create a graph of your two variables, and see if they are linear.  If the relationship is linear, you don’t need to do any more!  If the relationship is non-linear, devise a way to make the graph linear by altering the values for x-axis or y-axis, much like we did with the Potential and Kinetic Energy Lab.  Make two graphs: the first showing the non-linear relationship, and a second “linearized” graph of your data.

Part IV - Conclusion and Analysis
1. How does the period depend upon the mass?  Show this from your experimental work, and write 1 well designed paragraph.   
2. How does the period depend upon the length? Show this from your experimental work, and write 1 well designed paragraph.   



Part I Data

	
	Mass, m (g)
	Length, L (m)
	Period, T (s)

	1
	
	2.0
	

	2
	
	2.0
	

	3
	
	2.0
	

	4
	
	2.0
	

	5
	
	2.0
	

	6
	
	2.0
	




Part I Graph:  (Insert graph(s) below)



Part II Data

	
	Mass, m (g)
	Length, L (m)
	Period, T (s)

	1
	200
	
	

	2
	200
	
	

	3
	200
	
	

	4
	200
	
	

	5
	200
	
	

	6
	200
	
	




Part II Graph:  (Insert graph(s) below)






Part IV - Conclusion and Analysis



	1) How does the period depend upon the mass?  Show this from your experimental work, and write 2 or three sentences. 

	

	2) How does the period of a pendulum depend upon the length?  Show this from your experimental work, and write 2 or three sentences. 
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