
Unit 1:  Pendul um for Pros  

Pre-Lab Activity I (Due the day before your lab section meets during the first week of 
the lab  at 11:59pm): 

1. You arrive home after your first lab and say to your friend, “Today was the best day 
of my life! I did a really interesting experiment in physics! The fun part was comparing 
my measurements with those of the other students in the class.” Your friend looks 
puzzled and asks, “What is an experiment?” 

a. What do you say to your friend?  
b. Your friend wants to find out more, and asks, “What do you me an by a 

‘measurement’?” What explanation do you give to your friend?  



Pre-Lab Activity II (Due the day before your lab section during the second week of the 
lab at 11:59pm):  
1. An experimenter measured the period of the pendulum at 

10 and 20 degrees using the same timer that you used in lab. 
All measurements are of a single period taken from the 
lowest point in the swing, and the experimenter was careful 
when setting up and releasing the bob. The experimenter 
conducted 14 trials for each degree and location 
combination and recorded the time in seconds for the 
pendulum to complete one period. Using their data, 
compare the period of the pendulum at 10 degrees and 20 
degrees.  

a. Describe the decisions you make to compare the 
periods.  

b. Describe at least two new ways to improve the 
provided measurements.  

c. Discuss how you plan to improve your own results 
during this week’s lab period and describe why you chose that plan.  

2. In class, we discussed standard deviation and standard uncertainty in the mean. We 
concluded that the standard deviation can be used as a measure of the uncertainty in 
a single timing measurement and that the standard uncertainty in the mean can be 
used as the uncertainty in the average of several timing measurements. In some 
situations, though, we might attribute the uncertainty to the rounding of the last 
readable digit of the measuring tool (the “rounding uncertainty”).  

a. Why did we use the standard deviation as a measure of the uncertainty in the 
single timing measurements rather than the rounding uncertainty on the 
timers themselves? 

b. When do you think rounding uncertainty is an appropriate measure of the 
uncertainty? 

c. When do you think standard deviation or standard uncerta inty are 
appropriate  measures of the uncertainty? 

3. Reflect on your findings and process from last week.  
a. What new questions do you have as a result of your investigation?  
b. Describe and justify at least two new ways that you can improve your 

measurements next time.  
c. Some students found that the period of the pendulum is different at 10 and 20 

degrees. What are three possible explanations that could explain such results? 
We’ll discuss these in the next lab. 

  

Trial 10 deg. 20 deg. 
1 1.23 1.27 
2 1.36 1.35 
3 1.35 1.38 
4 1.36 1.27 
5 1.30 1.33 
6 1.27 1.33 
7 1.30



Unit 1:  Model testing  
Objectives:  
By the end of these activities, you should be able to: 

2.b) i, ii, iii. Identify and distinguish possible sources of uncertainty, instrumental 
precision, and systematic effects and determine how to quantify those sources of 
uncertainty.  
1.b) i. Decide how much data to collect to obtain desired uncertainty or range, and 
determine ways to reduce sources of uncertainty, systematics, or mistakes. 
2.c) Compare pairs of measurements by determining the degree to which uncertain 
measurements are distinguishable.  
3.a) Draw appropriate inferences from analyses conducted. 
3.b) If data do not come out as expected, test whether the results are repeatable or 
reproducible under the same conditions or improved precision, or design new 
experiments/tests to explore other explanations for the disagreement. 
3.c) If data come out as expected test whether the results hold with higher levels of 
accuracy and precision, or extend the scope of the experiment to check if there is 
“new” physics at these levels. 
4.a) Describe the experimental goals, process, data, results, and conclusions in a lab 
notebook including justifications for all decisions made, and supplementing, rather 
than replacing content when changes are made. 

 
What goes in my lab notes?  
Think of your lab notes as a stream of consciousness. They should be quick notes that tell 
your TA what you were doing and why you were doing it at several time points 
throughout the lab. They should NOT be formal descriptions of your methods and 
procedures. They should be bullet points. They should NEVER be crossed out or deleted 
– only added to and extended. You should try to update them throughout the lab – don’t 
leave it to the end! 



 

Whenever we collect data, it’s always important to make sense of the data. There are a lot 
of ways and tools to do this. Today, we’re going to talk about making sense of data 
through comparisons. First, let’s get some data to play with.  
 

A. Reliability and systematics   
When timing the period of a pendulum, we could start the stopwatch at various times 
along its path. Does it make a difference? We’ll test whether it’s a) more reliable and b) 
systematically different to start and stop the stopwatch when the pendulum is at its 
highest position versus its lowest position.  
Your instructor will get a pendulum swinging. Measure the period of the same pendulum 
by recording the time for the pendulum bob to move through a single period star ting 
from its highest position and from its lowest 



 

Activity II: Investigating Period of a Pendulum  
The goal of this activity is to evaluate whether the period of a pendulum depends on the 
angle of amplitude of the swing. The model that we’re testing is:  
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This model assumes that: 



Keep repeating this cycle of comparing and improving until you are confident with your 
results. Describe how your ideas about whether the period depends on amplitude 
changed or evolved during the lab and provide evidence to support your conclusion.   

"What goes in my lab notes?” reminder:   
You should have many bullet points that summarize all the different methods you’ve 
tried, why you tried them, and what you found from each one. Each new experiment 
should follow logically from the previous ones.   
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