AP Physics 1/2 
Pendula and SHM Lab
SAFETY [image: image1.png]



· Attach masses securely. Perform this experiment in a clear area. Falling or dropped masses can cause serious injury.

· Tie back long hair, secure loose clothing, and remove loose jewelry to prevent their being caught in moving or rotating parts.

OBJECTIVES

· Determine the factors that influence the time interval required for a pendulum to complete one full swing.

· Investigate the nature of pendulum and wave motion.

MATERIALS
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 5 metal washers
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 cord, 1.00 m
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 masking tape 
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 meterstick
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 paper clip
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 protractor
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 stopwatch
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 support stand and clamp

Part I: The period of a pendulum

Procedure

1. Construct a pendulum like the one shown below. Attach a bent paper clip to one end of a 1.00 m cord. Attach the other end of the cord to a clamp that is securely attached to a support stand so that the bottom of the paper clip hangs 0.50 m below the clamp. Securely clamp the support stand to the edge of the tabletop.
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2. Hang a small metal washer from the paper clip. Bend the paper clip to hold the washer securely. Remove all obstacles nearby so that the washer is free to swing from side to side.

3. Lift the washer so that the cord is taut between the washer and the clamp. Raise it to a 20° angle from its resting position.

4. Release the washer. Begin the stopwatch the moment the washer is released. Stop timing when the washer completes 10 full swings (over and back). Divide the time by 10 to get the average time interval required for each swing.

5. In a data table, record the angle, the total time, the number of swings, and the average time required for each swing. Be sure to use the correct number of significant digits and the appropriate SI units.

6. Lift the washer so that the cord is taut between the washer and the clamp. Raise it to a 15° angle from its resting position.

7. Release the washer. Begin the stopwatch the moment the washer releases. Stop timing when the washer completes 10 full swings (over and back). Divide the time by 10 to get the average time interval required for each swing.

8. In a data table, record the angle, the total time, the number of swings, and the average time for each swing. Be sure to use the correct number of significant digits and the appropriate SI units.

Analysis: 
A. How much time did it take for the pendulum to complete one full swing when it was raised to a 20° angle?

B. How much time did it take for the pendulum to complete one full swing when it was raised to a 15° angle?

C. Compare the number of seconds of each swing at each position. Which initial angle required the longest time interval to complete one full swing? 

Part II: The length of a pendulum

Procedure

9. Adjust the cord in the clamp so that the pendulum is longer than 0.50 m but shorter than 1.00 m. Measure and record the length of the pendulum.

10. Lift the washer so that the cord is taut between the washer and the clamp. Raise it to a 20° angle from its resting position.

11. Release the washer. Begin the stopwatch the moment the washer is released. Stop timing when the washer completes 10 full swings. Find the average time interval for one swing.

12. Adjust the cord in the clamp so that the pendulum is longer than 10 cm but shorter than 20 cm. Measure and record the length of the pendulum. Repeat steps 10 and 11.

Analysis

D. How long did it take for each pendulum to complete one full swing?

E. Compare your observations for these pendulums with your observations for the 0.50 m pendulum. Plot your data on a graph of period versus length.

Part III: Building a pendulum with a specific period

Procedure

13. Based on your graph and your results above, adjust the length of the pendulum to create a pendulum that requires 1.0 s to complete one full swing.

14. When you have found the correct length, find the time required for a pendulum with the same length and a different mass to complete one full swing. Select two or three washers, and add them to the washer on the paperclip.

15. Measure the time required for the pendulum to complete 10 full swings, and find the average time for one full swing.

Analysis

F. How long was the cord for the pendulum that took 1.0 s to complete one full swing? 

G. Did adding mass to the pendulum change the time required for one full swing?

H. To make a pendulum that requires 2.0 s for one full swing, would you lengthen or shorten the cord? Explain your reasoning.
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