Name:

Pendulum Activity

point of suspension
In this activity, you and ONE PARTNER will explore the behavior of a
simple pendulum. At the same time, you will be using a model for stages
of scientific investigation to practice designing a scientific experiment.
The stages of scientific investigation are:

displacement length

1. Statement of problem 4. Procedure -
2. Hypothesis 5. Data :
3. Variables 6. Analysis 2 _.. bob
a. Controlled variables 7. Conclusion equilibrium
b. Independent variables position
c. Dependent variables
Materials:
The period of a pendulum, symbolized by “T”, is the time (measured in Ring Stand and Clamps
seconds) it takes for the pendulum to complete one oscillation. String
Masses
1. Statement of Problem: Stop Watch
Stating the problem means that you are going to define what you want to Meter Stick
find out. Another way to look at stating the problem is that it is the

question that you want to answer.

In this lab you will be trying to answer the following questions:

1. How does the mass of the bob affect the period, T ? <
2. How does the length of a pendulum affect the period, T ?
3. How does the displacement (amplitude) of a pendulum affect the period, T ?

For the first part of this lab, we will focus on trying to answer the first question.

2. Hypothesis:

Your hypothesis is your best guess or prediction of what the answer will be to your question. You should
use observations and experiences from your everyday life to help you make your hypothesis. (You can
never be wrong when you write a hypothesis as long as you give it your best guess.)

Q1. PREDICT: How does the mass of the bob affect the period, T? <---------- This will be your hypothesis.

When the mass of the bob is increased, the period of the pendulum will

3. Variables:
Variables are things that can change or can be changed by you in the experiment. There are three types
of variables to think about when you are working on designing an experiment.

a) Controlled Variables

b) Independent Variables

c) Dependent Variables




Q2. List 10 variables in this experiment and sort them into the column that describes them best.

Controlled Variable(s) Independent Variable(s) Dependent Variable(s)

4. Procedure:
Design an experiment to answer the question in your problem statement. Be sure that any experiment
isolates the correct variable, and that a number of replicates are performed.

A convenient and reasonably accurate way to measure the period of a pendulum is:

iv.
V.
vi.

Displace the bob to the right or left (the horizontal displacement) by a distance equal to or less
than 10% of the length of the pendulum and release it.

Start your timer as the bob passes through the equilibrium point. (NOTE: The start of the timer
represents 0 cycles and not one cycle.

Allow the bob to swing through 25 complete oscillations and stop the timer at the end of the
25th cycle (oscillation).

Divide your time by 25. This gives the period of oscillation, T.

Repeat your experiment until you have a total of 5 repeated trials.

Change your independent variable (mass of bob) and repeat steps i-v.

Q3. Why is it important to have a detailed procedure?

Q4. Why is it important to have repeated trials?

5. Data
When you are running your experiment, it is important to keep track of what the results of each test end
up being. Usually, the best way to keep track of independent and dependent variables is to make a data

table.
Period of Oscillation (seconds) T s
i Notice the units on any
Bob Mass (washers) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 values and labels that

1 show what this table is
i for.

D s
Q5. Conduct the experiment to

5 determine the relationship

Table 1: Data Table for Mass v. Period of Oscillation between mass and period of
oscillation and fill in the data

table.




6. Analysis
It is usually not enough to just collect data. Graphing data can be useful for making the relationships

between your variables easier to see.

Notice: o Mass v. Period of Oscillation
1. Theindependent variable is
on the x-axis. = 5
24
2. The dependent variable is c
on the y-axis. '% 3
. . T 2
3. Units and titles help you see 3
what the graph is showing. 5 1
2 0
Q6. Plot your data on the graph & 0 1 2 3 4 5
to the right.
otherig Bob Mass (washers)
Add a line of best fit.

7. Conclusion

The conclusion is where you finally get to use the information that you have collected to answer the
guestion you started out with. This is no longer a best guess...it is now an answer that is supported by
evidence that you have collected.

Q7. How does the mass of the bob affect the period, T?

When the mass of the bob is increased, the period of the pendulum will

One of the most powerful things about experimentation is that it can allow us to predict the future.

Q8. According your graph, what would the period of the pendulum be if you were to add 4 washers?

Measure the period of a pendulum with 4 washers...how close was your prediction?

Q9. Which of the following best describes the effect on the period by varying the mass?
a) no effect
b) doubling the mass doubles the period
¢) doubling the mass quadruples the period

d) quadrupling the mass doubles the period

Now that we have answered the first question from our problem statement, we should try to tackle the
second question.




Name:

Pendulums Part Deux

point of suspension
In this activity, you and ONE PARTNER will explore the behavior of a
simple pendulum. At the same time, you will be using a model for stages
of scientific investigation to practice designing a scientific experiment.

displacement length

1. Statement of Problem:
How does changing the length of the pendulum affect its period?

|
|
O

equilibrium
2. Hypothesis: position
Q10. PREDICT: How does the length of the pendulum affect the period, T? <---------- This will be your hypothesis.

3. Variables:

Q11. List 10 variables in this experiment and sort them into the column that describes them best.
Controlled Variable(s) Independent Variable(s) Dependent Variable(s)

4. Procedure:
A convenient and reasonably accurate way to measure the period of a pendulum is:
i Displace the bob to the right or left (the horizontal displacement) by a distance equal to or less
than 10% of the length of the pendulum and release it.
ii. Start your timer as the bob passes through the equilibrium point. (NOTE: The start of the timer
represents O cycles and not one cycle.
iii. Allow the bob to swing through 25 complete oscillations and stop the timer at the end of the
25th cycle (oscillation).
iv. Divide your time by 25. This gives the period of oscillation, T.
V. Repeat your experiment until you have a total of 5 repeated trials.
vi.  Change your independent variable (mass of bob) and repeat steps i-v.



5. Data

Period of Oscillation (seconds)

Q12. Conduct the experiment
to determine the relationship
between mass and period of

oscillation and fill in the data
table.

Length of Pendulum Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
(cm)
25
75
Table 2: Data Table for Length v. Period of Oscillation
6. Analysis:

Q13. Plot your data on the

graph to the right.

Add a line of best fit.

7. Conclusion

Length v. Period of Oscillation

o B N W B~ U

Period of Oscillation (sec)

10 20

30 40

Length of Pendulum (cm)

50 60

70 8 90 100

Q14. How does the length of the pendulum affect the period, T?

Q15. Which of the following laws best describes the effect on the period by varying the length?

a) no effect

b) doubling the length doubles the period

c) doubling the length quadruples the period

d) quadrupling the length doubles the period

Now that we have answered the first two questions, it is time to design an experiment to answer the

third.




1.

Statement of Problem:

Qle.

2. Hypothesis:

Q17.

Q18. List 10 variables in this experiment and sort them into the column that describes them best.

Controlled Variable(s) Independent Variable(s)

Dependent Variable(s)

4. Procedure:
A convement and reasonably accurate way to measure the period of a pendulum is:
Displace the bob to the right or left (the horizontal displacement) by a distance equal to or less

iv. Divide your time by 25. This gives the period of oscillation, T.

V. Repeat your experiment until you have a total of 5 repeated trials.

vi.  Change your independent variable (mass of bob) and repeat steps i-v.
5. Data

than 10% of the length of the pendulum and release it.

Start your timer as the bob passes through the equilibrium point. (NOTE: The start of the timer

represents 0 cycles and not one cycle.

Allow the bob to swing through 25 complete oscillations and stop the timer at the end of the

25th cycle (oscillation).

Q19. Conduct the experiment
to determine the relationship
between mass and period of

oscillation and fill in the data
table.

Period of Oscillation (seconds)

Independent Variable?

Trial 1 Trial 2 Trial 3

Trial 4 Trial 5

Table 3: Data Table for Displacement v. Period of Oscillation




6. Analysis:

Displacement v. Period of Oscillation
__ 5
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c Q20. Plot your data on
o 3 .
= the graph to the right.
= 2
g 1 Add a line of best fit.
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7. Conclusion

Q21. How does changing the displacement of the pendulum affect its period?

Final Questions

Q22. If you were to release your pendulum, regardless of amplitude, mass or length, it will eventually slow
down in its swinging and come to a stop on its own. What effects cause this slowing down and stopping?

Q23. List possible sources of errors for...

a) Mass portion of the experiment.

b) Length portion of the experiment.

c) Displacement portion of the experiment.




