Physics B Lab: Period of a Pendulum  3/18/15

Purpose: Use data collection and algebraic analysis to determine the periods of pendulums, and calculate the acceleration of gravity.


   Period (T): The amount of time for one complete oscillation, cycle, or wave.  
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A “complete” oscillation is a full “back and forth”.  



Example: A pendulum takes 50.0 seconds to swing back and forth 20 times.  Period = _______   

Hypothesis:  5 pts. The formula for the period of a pendulum ignores air resistance.  We must, unfortunately, do this lab in a classroom full of oxygen and nitrogen.  

Will air resistance cause you to get a measured period greater than or less than the period 


predicted by the formula?  Why?
Materials: 
Thin String (at least 3 meters)

Paper Clips
Tape
Timer



10 Round Masses between 10 and 200 grams
Meter sticks or Measuring Tape

Procedure: 

Part I: Manipulated Variable: Length

Responding Variable: Period

1. Hang up pendulums of various lengths, ranging from 0.10 m (10 cm) up to the maximum which will fit in your classroom.  There should be at least 8 different lengths.  At least two should be shorter than 0.30m and two should be longer than 1.5m
2. Go to one pendulum, as assigned by your teacher.  Measure the length of the pendulum, from the attachment point at the top, down to the center of the bob.  The bob is the object on the string. Record the length in meters.
3. Pull the pendulum only a few degrees to the side and release it.  Do not swing the pendulum in a horizontal circle.  Important: The pendulum should swing in the shortest possible arc.  
4. As the pendulum returns to its starting point, count down, “READY… SET… GO.”  Start the timer and exactly as you say, “GO.”  Count a swing every time the pendulum returns to the spot you released it. (A full back and forth.)
5. Stop the timer exactly as the pendulum reaches some number of complete cycles, between 8 and 25 cycles.  If you have a long pendulum with a long period, you can choose fewer cycles so the data collection does not take more than a minute for any one pendulum.  

6. Record in the data table the number of swings, and the exact time on the timer, which measures to the hundredth of a second.  Example: t = 23.58 s.

7. Go to a pendulum you have not measured, and repeat steps 4 to 6.  After you are done, repeat steps 4 to 6 for all the other pendulums.  Be sure that you have a range of lengths including at least two pendulums shorter than 30 cm, and at least two longer than 1.5 m.
	Pendulum
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Length (m)
	
	
	
	
	
	
	
	
	
	

	Total Time (s)
	
	
	
	
	
	
	
	
	
	

	# of cycles
	
	
	
	
	
	
	
	
	
	

	Period (s) = Time/Cycle
	
	
	
	
	
	
	
	
	
	

	Period Squared (s2)
	
	
	
	
	
	
	
	
	
	


Data and Results Table (15 pts)
Calculations and Results: Your calculations and responses to questions should all be clearly written, in a logical sequence, on separate lined paper, or typed and printed.
1. 10 pts From the data in Part I, make a graph of period versus length.  This means that period is on the vertical y-axis, while length is on the x-axis, which is horizontal.  Each pendulum should have one point on the graph.  DO NOT CONNECT THE DOTS.  If there are points which do not appear to fit the pattern, you should check to make sure you graphed them correctly.  If they still do not fit, you should probably remeasure that pendulum.
2. 2 pts With a pencil, lightly sketch a best-fit curve through the points. The curve should be smooth, not jagged, and be near as many data points as possible, but it doesn’t necessarily have to hit any data points exactly.  There should be about as many data points above the curve as below the curve.  Based on the equation, think about whether this graph should pass through the origin.
3. 2 pts Solve the Period of a Pendulum formula for g.  Show each step of your algebra.  What is the equation to solve for g?  (g = ?)
4. 10 pts Make a graph of Length vs. Period Squared.  [Note that the axes and units are now different from the first graph!] Plot a straight best fit line which starts at the origin.  Using two points far apart on the line, calculate the slope, showing your work.
5. 4 pts Use your equation for g (from question #3) and the coordinates of a point high up on the best fit line of your Length vs. Period squared graph, to calculate g, the acceleration of gravity.  Include the units when you plug values into the equation for g.
6. 4 pts   Choose a point on the best fit curve on your first graph.  Locate the length and period from that point on your graph.  Plug the length into the pendulum period formula to calculate the predicted period for that pendulum.  Show your work.  Determine whether your hypothesis was correct.  
Summary: 4 pts Give your best explanation of what you measured or accomplished during the lab. Explain the purpose of making a second graph which included the same variables -- length and period.  State whether the data helped confirm or refute your hypothesis.  (Nothing was “proven” in one lab.) Explain why your results might have deviated from predictions, and state specifically how you could improve the results.  Do not simply restate every step of the lab, or repeat over and over that as length increases, period increases. Do not use ambiguous terms like "changed". 

Name____________________________________   Hour _____   Date _________________
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