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Pendulum Lab 2009
Purpose:  To determine the factors affecting the swing of the pendulum
Hypotheses:  The effects of 

1. the weight

2. the height of the release

3. the length of the string

Materials

String

Ring stand w/ ring
Brass weights

Stop watches

Data tables

Metric rulers

Calculators
Graphing paper

“C’ clamps

Before you begin, 

Assign roles to your lab partners as follows:

Timer, experimenter, reader, recorder.

Review the roles with each member

Fasten the ring stand to your lab table with a “C” clamp so that it is motionless.  

Make sure that when you swing your pendulum, it does not hit the stand or the table.  Practice with your team to be sure that you understand the timing procedure.

I find it useful if the experimenter holds out an index finger at the point of maximum swing and counts our the number of swings as the pendulum returns to the finger.

Experiment #1
Hypothesis:  As the mass increases, the period (time for one swing) will get (shorter/longer/stay the same)
· Procedure:  
· Paste the data table into your notebook for Experiment 1

· Attach a string to a ring stand.  
· At the end of the string, attach a brass weight. 
· Release the string and the weight, and let it swing through the air.  
· Time how long it takes for the weight to travel through the air and return to the starting point for five complete cycles (one period equals one swing over and one swing back).

· Repeat this procedure three times.  
· Record the data, and replace the original weight with one of a different mass.
· Repeat this process 3 times for each weight (nine times in all)
· Calculate the average total time for each weight
· Divide by five to find the time for one period for each weight

· Write this time in your notebook

Experiment #2

· Hypothesis:  As the height of release increases, the period will (increase/decrease/stay the same)
· Paste the data table into your notebook for Experiment 2
· Procedure:  
· Use a string of 30 cm length and a brass weight of 50 g

· Allow the pendulum to hang straight

· Move the weight 10 cm away from the vertical to one side of the ring stand.
· Test the time it takes for the weight to swing back and forth five times.

· Repeat this timing for three trials

· Raise the height of release to 15 cm and test the time for five swings

· Repeat three times.
· Raise the height of release to 25 cm and test the time for five swings

· Repeat three times

· Calculate the average total time for each height.

· Divide by five to find the period for one swing.

· Write this time into your notebook

Experiment #3

· Hypothesis:  As the length of the string on a pendulum is increased, the period will get (shorter/longer/stay the same)
· Procedure:  
· Paste the data table for Experiment #3 into your notebook.
· Tie a 50 gram weight to the end of a 30 cm string

· Set the length of the string (from ring stand to center of weight) to 45 cm.
· Release the weight and time how long it takes for the pendulum to complete five full swings.

· Repeat three times.

· Find the average time for five complete periods.

· Divide by 5 to find the average time for one period.

· Shorten the string to 30 cm and repeat the experiment

· Shorten the string to 20 cm and repeat the experiment

· Calculate the average time for five swings

· Divide by 5 to find the average period for one swing

PENDULUM LAB DATA TABLES
Experiment #1

	
	Mass of weight (grams)
	50 grams

	100 grams

	200 grams


	Line 1
	TRIAL 1

Total Time for five swings (seconds)
	
	
	

	Line 2
	TRIAL 2

Total Time for five swings (seconds)
	
	
	

	Line 3
	TRIAL 3

Total Time for five swings (seconds)
	
	
	

	Line 4
	Average time for 5 swings at each mass
	
	
	

	Line 5
	Average time for one swing at each mass (divide line 4 by 5)
	
	
	


Experiment #2

	
	Height of release to one side of the ring stand (centimeters)
	10 cm

	15 cm

	25 cm


	Line 1
	TRIAL 1

Total Time for five swings (seconds)
	
	
	

	Line 2
	TRIAL 2

Total Time for five swings (seconds)
	
	
	

	Line 3
	TRIAL 3

Total Time for five swings (seconds)
	
	
	

	Line 4
	Average time for 5 swings at each height
	
	
	

	Line 5
	Average time for one swing at each height (divide line 4 by 5)
	
	
	


Experiment #3

	
	Length of string (centimeters)
	45 cm
	30 cm
	20 cm

	Line 1
	TRIAL 1

Total Time for five swings (seconds)
	
	
	

	Line 2
	TRIAL 2

Total Time for five swings (seconds)
	
	
	

	Line 3
	TRIAL 3

Total Time for five swings (seconds)
	
	
	

	Line 4
	Average time for 5 swings at each length
	
	
	

	Line 5
	Average time for one swing (divide line 4 by 5)
	
	
	


