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Friday, May 1 1. Graphing Periodic Motion
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Internet.  The Physics videos can help with rotational motion concepts, while the algebra and geometry 

videos can help with the concept of radians. 

Another great resource is a YouTube channel called “Doc Schuster”.  Dr. Schuster is a high school 

physics teacher in St. Louis who makes great video lectures with magic markers and paper.  His playlist 

“AP Ch 13 – Periodic Motion and Resonance of Oscillators” will be helpful in this new unit. 
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Monday, April 27 
Physics Unit: Rotational Motion 

Lesson 4: Angular Momentum 

Requirements: Read p. 213-214. Complete the guided worksheet below.  Do Problems 51 and 52 

on p. 222. 

Objectives: Be able to do this by the end of this lesson. 

1. Define angular momentum.  Derive its equation.

2. Compare angular momentum to linear momentum.

3. Explain why ice skaters can spin faster when they tuck their arms toward their body.

Introduction to Lesson 1: Why is it the case that when an ice skater tucks her arms close to his body or a 

diver tucks her arms and legs towards her body, they both start spinning faster?  We’ll learn today that the 

reason is because each are changing their rotational inertia, and in turn, their angular momentum.  

Today’s lesson is focused on defining angular momentum, comparing it to linear momentum, and solving 

problems using angular momentum. 

***Important information for tomorrow’s lesson!  On Tuesday, Wednesday, and Thursday, you’ll get to 

do another lab!  In preparation for the lab, gather the following materials today so you’ll be able to make 

the pendulums for the lab: a stopwatch or timer, string or fishline, coins or small weights, a ruler, tape, 

and a stable place to attach the string to that will allow the weight to swing freely.  Feel free to flip ahead 

to the materials page of the lab for Tuesday’s lesson if you’d like to see more details to prepare.***   

1. Write the equation for linear momentum below.

2. The rotational analog to linear momentum is ______________________ momentum.

The symbol we use for this quantity is _____.

3. For an object rotating on a fixed axis, we can define this quantity as __________________ (Eq. 8-18).

4. Do dimensional analysis on the equation you wrote above?  What are the units for angular momentum?

5. How can we rewrite Newton’s second law for rotating objects?
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6. What is another way we can write Newton’s second law in terms of angular momentum?

7. Is angular momentum a conserved quantity?

8. Write the law of conservation of angular momentum.

9. Take a look at the following drawing.  Label which skater has a greater angular velocity, and which has

a greater angular momentum.  Then use the first full paragraph on the top of p. 214 to write 3 sentences

explaining why the ice skater spins faster when she takes her arms from being outstretched to bringing

them close to her body.

10. Do Exercise C on p. 214. (You can check your answer with the book’s on p. 225).
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12. In the space below, write the question for Example 8-15: Object rotating on a string of changing 
length on p. 214.  Draw Figure 8-30.  Then work all steps to get the solution.  Try to work it on your own 
before looking at the textbook’s solution!

13. Do Exercise D on p. 214. (You can check your answer with the book’s on p. 225).

11. Label which parts of the diver’s jump is she spinning the fastest?  In which part(s) is she spinning 
slowest?  Why?
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Problems on p. 222 

51) 

1. Draw your diagram here 2. Write down all your known and unknown

variables here.

3. 

Write down all equations you need 

here. 

4. Show your work solving the problem here.

 

5. Final answer with units
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52) 

1. Draw your diagram here 2. Write down all your known and unknown

variables here.

3. 

Write down all equations you need 

here. 

4. Show your work solving the problem here.

5. Final answer with units

a)      b) 
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Tuesday, April 28 
Physics Unit: Vibrations and Waves 

Lesson 2: Pendulum Lab 

Requirements: Read the pendulum lab in your packet carefully. 

Objective: Be able to do this by the end of this lesson. 

1. Gather all materials needed for lab.

2. Construct pendulum.

3. Begin collecting timing data and measuring pendulum lengths.

Introduction to Lesson 2 and New Unit on Waves and Vibrations 

Today we’re going to do a lab!!  Before we start our new unit on periodic motion and mechanical waves, 

I want you to be able to see what periodic motion looks like and plot periodic motion on a graph.  Then 

we can move deeper into wave theory and derive equations to explain and predict the nature of wave 

motion.  The goal of today is to construct one pendulum and practice observing and timing its motion.  Of 

course you’ve seen swinging pendulums many times in your lives, but I want you to really look at it this 

time, knowing that in a few weeks, you’ll be learning equations to describe a swinging pendulum that are 

so unimaginably beautiful, you’ll never be able to look at a pendulum the same way again. 

1. First read the following introduction carefully and gather all materials the author asks:
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2. After reading, make a list of all the possible ways you can vary your pendulum.  According to the

passage above, which of these ways does not affect the period of the pendulum?

3. How does Galileo claim the lengths of pendulums and their periods are related?

4. Define frequency and period.  Go back and look them up in the textbook or your notes if you forget.

How can you describe the frequency and period of a swinging pendulum?
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5. Follow the instructions for Experiment 1.  Fill in both of the tables below to record your data.

6. Now divide each displacement by the period you recorded to get a ratio of displacement to period.

10𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑
 = 

20𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑
 = 

30𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑

50𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑

7. What do you notice about the ratios as the displacement increases?
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Wednesday, April 29 
Physics Unit: Vibrations and Waves 

Lesson 3: Pendulum Lab Continued 

Requirements:  Follow the instructions in the guided worksheet below. 

Objective: Be able to do this by the end of this lesson. 

1. Discern whether adding more weight to the pendulum will make it swing faster.

2. Explore how different ratios of string lengths give different ratios of swinging periods.

Introduction to Lesson 3 

Today we’re going to work through two more pendulum experiments.  What will happen if we make the 

pendulum weights heavier?  What will happen if we make the string lengths shorter? 

1. Follow the instructions for Experiment 2.  Fill in both tables below as you collect your data.

2. Now divide each displacement by the period you recorded to get a ratio of displacement to period.

10𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑
 = 

20𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑
 = 

30𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑

50𝑐𝑚 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑

3. What do you notice about the ratios as the displacement increases?
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4. What do you notice about your data from Experiment 2 as compared with Experiment 1?  Does the

amount of weight on the end of the pendulum affect the period?

5. Follow instructions for Experiment 3 and fill in the blanks below.

6. Are the two ratios equal?  If so, does that mean Galileo was correct?  If they’re not, was there some

experimental error that you could account for?  Could you re-do the experiment in some way to make the

ratios equal?
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Thursday, April 30 
Physics Unit: Rotational Motion 

Lesson 4: Pendulum Lab Continued 

Requirements:  Follow the instructions on the guided worksheet below. 

Introduction to Lesson 4: Let’s read a passage from Galileo’s Two New Sciences and do one last 

pendulum experiment today that again deals with ratios of string length and periods of swinging.  If you 

get confused about how to fill in the table on the next page, read the directions again carefully.  If you’re 

still confused, send me an email or come to my Zoom meetings. 
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Do you notice any patterns when looking at your table?  Does your data match Galileo’s?  If not, why? 



Physics I 

April 27 – May 1 

14 

Friday, May 1 
Physics Unit: Rotational Motion 

Lesson 5: Graphing Pendulum Motion 

Requirements:  Follow the instructions on the guided worksheet below. 

Objectives: 

1. Make position vs. time graphs of observed periodic motion of pendulum swings.

2. Label parts of a mechanical wave.

Introduction to Lesson 5: Today we’re going to put together the things we have learned this week as 

well as graph the motion of our pendulums.  The work you do today will count as your weekly minor 

assessment.  Email or come to Guided Instruction on Zoom if you need help with anything. 

1. Go back to your 1m pendulum that you used in Experiment 1.  Pull it back 10cm and watch it swing

back and forth.  Now imagine what it would look like to graph the motion of the weight at the end of the

pendulum as it swings back and forth through time.  What shape would it take?  Describe with words and

with a sketch.

2. Now let’s say that the resting position of the pendulum is 0cm.  When you pull the pendulum back

10cm, you have displaced it positive 10cm.  When it swings back to the starting point, its displacement is

once again 0cm, and finally when it swings to the other side, its displacement becomes negative 10cm.

Plot those 3 points on the graph below, and try to connect the dots with smooth curves.

x = 10cm Displacement 

Time (make your own   

scale in tenths of 

seconds) 

       x = -10cm 
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3. Make the same graph when you pull the pendulum back 20cm.  This time, graph 2 periods (when the

pendulum swings back and forth two complete times).

x = 20cm Displacement 

Time (make your own   

scale in seconds or 

tenths of seconds) 

       x = -20cm 
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4. Finally, make one last graph for your pendulum when you pull the weight back 30cm and let it swing.

Graph 3 periods.

x = 30cm Displacement 

Time (make your own   

scale in seconds or 

tenths of seconds) 

       x = -30cm 

5. When you connected the dots with smooth curves in these graphs, did it look like a function you

recognized?  Which one?

6. How long did it take the 10cm, 20cm, and 30cm displacements to swing back to their original

locations?

10cm: 

20cm: 

30cm: 

7. As a last item, let’s take a look at some wave anatomy.  Read the next page carefully, fill in the blanks,

and have a great weekend!



Waves:  Introduction and Types 

A wave is a transfer of energy through a medium from one point to another. Some examples 

of waves include; water waves, sound waves, and radio waves. Waves come in two different 

forms; a Transverse Wave which moves the medium perpendicular to the wave motion, and a 

Longitudinal Wave, which moves the medium parallel to the wave motion. 

Transverse Wave Longitudinal Wave

Examples of Transverse waves would be a vibrating guitar string or electromagnetic waves, 

while an example of a Longitudinal wave would be a “Slinky” wave that you push and pull.

Longitudinal WaveTransverse Wave Compressions

Rarefactions

Name __________________
Instructions: Read through the information below. Then complete the statements at the bottom 

of the page using the BOLD words from the page.

Waves have several properties which are represented in the diagrams below. In a Transverse 

wave the Crest and Troughs are the locations of maximum displacement up or down. The 

Amplitude is the measurement of maximum displacement. The Wavelength is the distance 

of one complete wave cycle. For example; the distance from crest to crest or trough to trough 

would be 1 wavelength.

In a Longitudinal wave, areas of maximum displacement are known as Compressions and 

Rarefactions. The stronger the wave, the more compressed and spread out the wave 

medium becomes.

Fill in the statements using the BOLD words from the above information.

1- Wave motion that is Parallel to wave direction describes a ___________________ wave.

2- A _________ is the maximum upwards displacement in a Transverse wave.

3- One complete wave cycle is referred to as a ____________________.

4- Wave motion that is Perpendicular to wave direction describes a ___________________ wave.

5- A ______________ or _______________ is the maximum displacement in a Longitudinal wave.

6- An Ocean wave would be an example of a ____________________ wave.

7- The distance from one trough to another trough is called a _____________________.

8- The measurement of displacement is called a wave’s _____________________.
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51) 

52)
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