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CALCULATING “g”

Earlier this year we completed the pendulum lab and determined that the period of the pendulum, i.e. the time it takes for one complete swing is independent of the mass of the pendulum. 
We tested the accuracy of your measurements by using Galileo’s formula for the period:
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Where “T” is the period, “L” is the length of the string and “g” is the acceleration due to gravity (980 cm/sec2)  

In our study of roller coasters, we have learned that it is the acceleration due to gravity which drives the coaster from the top of the lift hill through the clothoid loops to the end of the ride.  We have been calculating the “g” forces which act upon you as you ride the coaster.  In this exercise, we will again visit the pendulum and use the above formula to calculate “g”
Purpose:  To determine the value of “g” by use of a pendulum

Materials:

PVC pipe


String


Pendulums 


Meter stick


Stop watch


Calculator


Scotch tape


Duct tape

Procedure:

1) Get into your lab groups and review your roles (reader, timer, recorder, and experimenter)

2) Tape the data table into your notebook

3) Set up two chairs as shown at the front of the class room.

4) Place the piece of PVC pipe between the two chairs. 

5) Make sure that the pipe is at least one meter above the floor

6) Fasten your pendulum to a piece of string at least 120 cm long

7) Wrap the string around the PVC and fasten it with tape so that it doesn’t unravel.

8) Be sure that your pendulum can swing freely.

9) Measure the length of the string from the center of your pendulum to the underside of the plastic pipe.

10) Measure the time needed for ten complete swings

11) Find the average period for one swing (divide by 10)

12) Repeat at least one more time and find the overall average.

13) Record these data in your notebook

14) Use the formula below to determine “g”  (it is derived from the formula at the top of the page)
g =  4 ∏2 L  
          T2
four Pi squared times the length of the pendulum (in cm) 
divided by T (the average period) squared
15) Ask the recorder in your team to record your group’s name, the length of the pendulum, the period and your value of “g” on the board.
16) Copy all of the data from the other teams.
17) Calculate the percent error that your team had by using the formula:

% error = [(observed value) - (true value)] X 100
                                        (true value)
Where 980 cm/sec2  is the true value of “g”
Wrap up Questions
1. Show your calculations for your derivation of “g”

2. What was your percent error?

3. Name two sources of error you might have made

4. Do you think that the force of gravity is the same throughout the world?

a. Why or why not?  (you may use the internet to research your answer but you must use your own words to answer this question).

(Remember the force of gravity on an object is dependent upon the square of the distance between the center of the earth and the center of mass of the object):
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DETERMINING THE VALUE OF “g” LAB


DATA TABLE

	
	Length of string (centimeters)
Varies by group
	
	

	Line 1
	TRIAL 1

Total Time for ten swings (seconds)
	
	

	Line 2
	TRIAL 2


	
	

	Line 3
	TRIAL 3


	
	

	Line 4
	TRIAL 4

	
	

	Line 5
	TRIAL 5

	
	

	Line 6
	TRIAL 6

	
	

	Line 7
	TRIAL 7

	
	

	Line 8
	TRIAL 8

	
	

	Line 9
	TRIAL 9

	
	

	Line 10
	TRIAL 10

	
	

	Line 11
	Average time for 10 swings  (add the times in lines 1 through 10 and divide by 10)
	
	

	Line 12
	Average time for one swing (divide the average time in line 11 by 10)

	
	


Calculations:

