Pendulum Lab
Introduction:    In this lab you will see what different variable affect a pendulum swing.

Materials:  String, Scissors, Tube, Tape, Washers, Paperclip, Stopwatch, Protractor

Procedure 1:
1. Construct a pendulum by first cutting your string to 100 cm and put it through the tube.

2. Tape the tube to the table so that about 2 cm of the tube is hanging off the table.

3. Tie the paperclip to the end of the string hanging out of the tube and off the table.

4. Pull on the string so that the string measures 30 cm from the center of the paperclip to the string hanging out of the tube.

5. Tape the string to the table once you have exactly 30 cm of string hanging out of the tube.

6. Put one washer on the paperclip and pull the washer and string up to a 90 degree angle compared to the starting point.  Release the washer and immediately start the stopwatch.  Stop the watch once the washer swings 5 complete cycles.  Divide this time by 5 to find the period (amount of time it takes for 1 cycle).  Record the results.

7. Add 1 washer onto the paperclip and repeat the experiment.  Make sure you start the swing at 30 degrees again.  

8. Repeat by having 3 washers on the end and record your results.

9. Calculate the Period using the equation T=2pi√L/g and record below and calculate the error.
Data Table:

Washers
Time for 5 Swings
Period (time for 1 full swing)
T=2pi√L/g
   Percent Error
1

_____________
_________________

_______________
_______________
2

_____________
_________________

_______________
_______________
3

_____________
_________________

_______________
_______________
Procedure 2:

1. Repeat the above experiment but keep 3 washers on the paperclip the whole time and change the length of the string each time.  Record the time below:

2. Calculate the Period using the equation T=2pi√l/g and record below

Data Table:

Length
Time for 5 Swings
Period (time for 1 full swing) 
T=2pi√L/g           Percent Error
10 cm

_____________
_________________

_______________
_______________
20 cm

_____________
_________________

_______________
_______________
30 cm

_____________
_________________

_______________
_______________
40 cm

_____________
_________________

_______________
_______________
50 cm

_____________
_________________

_______________
_______________
Procedure 3:  
1.  Repeat the above experiment but keep 3 washers on the paperclip the whole time and change the angle at which you drop the weights each time.  Record the time below:
2. Calculate the Period using the equation T=2pi√l/g and record below.

Data Table:

Angle

Time for 5 Swings
Period (time for 1 full swing) 
T=2pi√L/g           Percent Error
10 degrees
_____________
_________________

_______________
_______________

20 degrees
_____________
_________________

_______________
_______________

30 degrees
_____________
_________________

_______________
_______________

40 degrees
_____________
_________________

_______________
_______________

Conclusion:

1.  Make a graph of “Period vs Mass” using the results of Data Table I.

2.  Make a graph of “Period vs Length” using the results from Data Table II.

3.  Make a graph of “Period vs Amplitude” using the results of Data Table III.
On each graph, write a statement commenting on the relationship between the period and the manipulated variable that is indicated by the shapes of the graphs. For example, you may find relationships that are directly proportional, inversely proportional, quadratic, square root, sinusoidal, or you may find no relationship at all.

4.  What factors affect the Period of a pendulum?

5.  How did your measured results and calculated results compare?  What factors do you think created the percent error?

6.  What is the effect of the mass on a pendulum?

7.  What is the effect of the length of the pendulum?
