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AP Physics B – Conservation of Energy using a Pendulum
Purpose: To experimentally determine the velocity at the bottom on a pendulum’s swing using conservation of energy
Materials: Table clamp/rod assembly, pendulum clamp, string, known mass, angle inclinator, single photo-gate with mount.

Procedure:

1. Attach the table clamp/rod assembly to the table and the pendulum clamp at the top of the rod.

2. Attach a known mass at the end of a string and secure to the pendulum clamp.
3. Mount a photogate in such a way that the known mass is blocking the sensor and can freely swing in the middle of the gate. . Lower and raise the photogate if you have to. The sensor should roughly catch the middle of the hanging mass.

4. Measure and record the length of string keeping in mind that the effective length is measured to the middle of the hanging mass.

5. Measure and NOTE the diameter of the hanging mass. 
6. Open up LOGGER PRO.

7. Go to FILE, OPEN, PROBES, PHOTOGATES, then choose ONE GATE TIMER.
8. Then go to EXPERIMENT, SET UP SENSORS, THEN LABPRO 1
9. You should see a picture of the LABPRO and a small pic of the photogate to the right of the labpro. Click on the photo gate picture.
10. Make sure GATE TIMING is checked. 
11. Click on the photo gate picture again and for Set Distance length enter in the DIAMETER of the hanging mass. 
12. Pull back the string at a twenty degree angle from the vertical. 
13. Press the green collect button.

14. Release the mass 
15. Record the velocity off of the screen.

16. Repeat 2 additional times to get an AVERAGE horizontal velocity.
17. Repeat steps 12-15 for angles at 40 and 60.

18. Measure and record the mass’ height from the ground.

Data table

Mass used in kilograms = ____________________ String Length = ____________________

	Angle


	Velocity

	20


	Trial 1


	Trial 2
	Trial 3

	
	Average Velocity @ 20 degrees 


	=

	40


	Trial 1


	Trial 2
	Trial 3

	
	Average Velocity @ 40 degrees 


	=

	60


	Trial 1


	Trial 2
	Trial 3

	
	Average Velocity @ 60 degrees 


	=


Calculations ( SHOW ALL WORK)
1. For each trial, using the string length and the angle, calculate the HEIGHT of the mass for each trial. Note: The height here is actually the height above the sensor.

2. For each trial, using CONSERVATION OF ENERGY, calculate the theoretical velocity of the mass at the bottom of the swing. The bottom of the swing is the relative ground position. 

3. Determine a % difference for each trial using you experimental and calculated velocity for each trial.

4. Calculate the TENSION in the string when the mass is at the bottom of its swing for each trial using your MEASURED velocity.
5. Using your measured velocity and the height the mass is from the actual ground, calculate the horizontal displacement of the mass should the string break at its lowest position. 
