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1. Define rigid bodies and axis of rotation.

2-3

2. Compare radians to degree as measures of rotation.
3. Convert radians to degrees and degrees to radians.
Tuesday, March 24

1. Practice converting radian and degree measures.

4-5

2. Practice solving problems involving radians and
degrees.
Wednesday, March 25

Thursday, March 26

1. More practice converting degrees to radians and
graphing radian and angle measures.
1. Quiz on Radians and Degrees
2. Define angular velocity and acceleration. Compare
quantities to linear velocity and acceleration.
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1. Define radial and tangential accelaration.

6 (plus Kuta
Worksheet p.
1-2)
7-10 (plus
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11-12

2. Solve problems involving angular quantities.

Additional Notes: The guided worksheets in this packet will follow the textbook readings from Giancoli
found at the end of the packet. The final page of this packet will contain an answer key for all Problems
and answers to quiz questions.
Khan Academy is a great online resource for physics, though this packet does not require access to the
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 10 – Rotational Motion and Energy” will cover most of we will in these packets.
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Monday, March 23
Physics Unit: Rotational Motion
Lesson 1: Angular Quantities
Requirements: Read pages 194-195 in the textbook provided in the back of the packet and
complete the worksheet below.
Unit Overview: Rotational Motion
In this new unit, we will be taking what we have already learned about linear velocity, acceleration, and
momentum, and apply them to rotational cases. This will be different from our Chapter 5 unit on circular
motion, because as you remember, objects in that chapter orbited in circles (think about the tennis ball on
the string and the Moon orbiting around the Earth). In this chapter, we will be concerned with the
rotation of the bodies themselves. These rotating bodies can be anything from a penny spinning on its
side, you and your friends riding a Merry-Go-Round, a planet making its daily rotation, or an electron
spinning. You should be getting excited! Towards the end of this chapter, we will get to see how the
fundamentals of rotational motion we will learn leads to one of the most stunning demonstrations in all of
mechanics. Stay tuned.
Lesson 1 Objective: Be able to do this by the end of this lesson.
1. Define rigid object, axis of rotation, and radian.
2. Convert radians to degrees, and degrees to radians.
Introduction to Lesson 1
The reading for Lesson 1 will be pages 194-195 in the Giancoli text provided in this packet. Read these
pages carefully, and then fill out the worksheet below.
1. Define a rigid body –

2. Define the axis of rotation –

In the space below, draw figure 8-1(a). Label all points and angles.

Now find the axis of rotation for the circle. Put your pencil on the point. Imagine the circle rotating
around your pencil tip. That is the axis of rotation. Amazing! Draw an ‘x’ at this point.

3. How do we indicate how far an object has rotated?
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4. A point P moves through an angle θ when it travels _________________________________________
__________________________________________________.

5. The mathematics of circular motion is much easier if we use ____________________________ for
angular measure.
6. Define a radian –

Draw Figure 8-1(b) in the space below and label all parts.

7. Write Equation (8-1a) in the space below.

8. What will theta equal if the arc length is equal to the radius? ________ rad (always use this unit!)

9. Explain why an arc length equal to the circumference of a circle is l = 2π.

10. Show the steps demonstrating that θ = 2π rad in a complete circle.

11. In the space below, write out the question for Example 8-1: Bike Wheel on p. 195. Then try to solve
it without looking. After you have tried, check your answer with the book’s and then look at the
solution if you still need help.
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Tuesday, March 24
Physics Unit: Rotational Motion
Lesson 2: Radians and Degrees Practice Problems
Requirements: Work all steps for Example 8-2 and do all end-of-chapter Questions and Problems
listed in this lesson. End-of-chapter Questions and Problems are at the end of
your packet.

Objective: Be able to do this by the end of this lesson.
1. Solve problems involving radian and degree measurements.
Introduction to Lesson 2
Yesterday, we learned what rotational motion means. We also learned the difference between radian and
degree measures, and learned how to convert from one to the other. Today, we’re going to put what we
learned into practice with some excellent practice problems!
1. In the space below, write the question for Example 8-2: Birds of prey – in radians on p. 196. Then try
to solve it without looking at the Approach or the Solution. If you need a hint, look at the Approach.
Check your answer, and if you need more help, then you can look at the Solution.

Now, in the spaces provided, do the following: Question 1 on p. 217, Problems 1-4 on p. 219.
Remember, always draw and label a diagram first. Then, write your given information, then any
equations, then solve the problem. Finally, check your answers with a red pen with the key at the back of
the packet.
Question 1)

Problems:
1)
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2)

3)

4)
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Wednesday, March 25
Physics Unit: Rotational Motion
Lesson 3: Radians and Degrees Practice Problems
Requirements: Do “Kuta Software” worksheet located on the next page.

Objective: Be able to do this by the end of this lesson.
1. Convert radians to degrees and degrees to radians.
2. Graph radian and degree measures.
Introduction to Lesson 3
Today we are going to continue with more practice, this time involving drawing angles on graphs and
determining both their angle and radian measure. Look in your packet for a worksheet titled “Kuta
Software – Infinite Algebra 2: Angles and Angle Measure.” Do problems 1-6 and 11-24. Then check
your answers with the answer key, also located in your packet. Remember as always attempt all the
problems with a pencil before checking your answers. When you check your answers, use your red
pen for corrections. After you have checked your answers, you can try 7-10 as a challenge exercise.
They deal with converting decimals of degrees into minutes and seconds. This is how astronomers
measure the locations of celestial bodies.
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Name___________________________________

Angles and Angle Measure

Date________________ Period____

Convert each degree measure into radians and each radian measure into degrees.
1) 325°

2) 60°

3)

4)

5) 570°

6)

°

Convert each decimal degree measure into degrees-minutes-seconds and each
degrees-minutes-seconds into decimal degrees.
7)

9)

°

°

8)

'

"

10)

° '

"

°

Find the measure of each angle.
11)

12)

y

y

x

x

°

13)

14)

y

y

°

x

x
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Worksheet by Kuta Software LLC

15)

16)

y

y
°

x

x

Draw an angle with the given measure in standard position.
17)

°

18)

°

y

y

x

19)

°

x

20)

y

y

x
x

22)

21)

°
y

y

x
x

State the quadrant in which the terminal side of each angle lies.
23)

°

24)
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Thursday, March 26
Physics Unit: Rotational Motion
Lesson 4: Quiz on Radians and Degrees, Angular Velocity, and Angular Acceleration
Requirements: Take Quiz on Radians and Degrees, read p. 196-197 in Giancoli, and complete
the worksheet below.
Objective: Be able to do this by the end of this lesson.
1. Demonstrate mastery of radians and degrees on your quiz.
2. Define angular velocity and angular acceleration.
3. Compare those quantities to linear velocity and acceleration.
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Name: ________________________

Convert each degree measure into radians and each radian measure into degrees. When you are
finished, check your answers with the answer key in the back of the packet with your red pen.

1) – π/6

2) − 23π/6

3) -30°

4) -930°

5) -210°

6) π/4

7) -160°

8) – π/3

9) 11π/6

10) 17π/12

11) 915°

12) π/2
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Introduction to Lesson 4
Today we are going to learn about two new quantities, angular velocity and angular acceleration. These
are very similar in name and concept to linear velocity and linear acceleration, which we have studied in
previous chapters. Pay close attention to what is different, especially the use of radians as a measure of
displacement!

1. Define average angular velocity (include Equation 8-2a in your definition) –

2. Define instantaneous angular velocity (include Equation 8-2b in your definition) –

3. What symbol do we use to for angular velocity? What units do we use?

4. True or false: Points closer to the center of a rotating object have a greater angular velocity. Explain.

5. Define average angular acceleration (include Equation 8-3a in your definition) –

6. Define instantaneous angular acceleration (include Equation 8-3b in your definition) –
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7. What symbol do we use to for angular acceleration? What units do we use?

8. In the space below, draw and label Figure 8-4 on p. 197.

9. If we take a point P on the rotating circle in Figure 8-4, which direction will is linear velocity be
pointing in relation to its circular path? What is its magnitude?

10. Show the steps required to derive Equation (8-4) on p. 197. Write out annotations to explain each step
for full credit.

10. In the space below, draw and label Figure 8-5 on p. 197.
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11. Use Figure 8-5 to explain why linear velocity increases for points on the circle further from the axis of
rotation.
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Friday, March 27
Physics Unit: Rotational Motion
Lesson 5: Angular Velocity and Angular Acceleration Continued
Requirements: Read p. 198-199 in Giancoli and complete the worksheet below.
Objective: Be able to do this by the end of this lesson.
1. Derive equation for tangential acceleration.
2. Derive the equation for radial acceleration.
3. Describe the difference between tangential and radial acceleration.

1. Show the steps to derive Equation (8-5) on p. 198. What quantity did you derive?

2. Show the steps to derive Equation (8-6) on p. 198. What quantity did you derive?

3. In your own words, what is the difference between tangential and radial acceleration? What quantity
do you get when you add the two vectors together? Draw and label Figure 8-6 below to help illustrate
your point.

4. Why is centripetal acceleration greater the farther you are from the axis of rotation?
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5. In the space below, draw Table 8-1 at the bottom of p. 198.

6. In the space below, work all steps for Example 8-4 – Angular and linear velocities and accelerations on
p. 199. Include sketches of Figures 8-4(a) and (b).
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Physics I Packet 3-23 to 3-27 – Answer Key

Tuesday, March 24
Question 1: 24/27
Problems:
1) a) 0.52 rad

b) 0.994 rad

c) 1.57 rad

2) θsun = 9.3 x 10-3 rad; θmoon = 9.06 x 10-3 rad
3) 5.3x103 m
4) -227 rad/s2

Quiz on Radians and Degrees
1) -30°
2) -690°
3) –π/6
4) -31π /6
5) -7 π/6
6) 45°
7) -8 π/9
8) -60°
9) 330°
10) 255°
11) 61 π/12
12) 90°

d) 6.28 rad

e) 7.33 rad

Kuta Software - Infinite Algebra 2

Name___________________________________

Angles and Angle Measure

Date________________ Period____

Convert each degree measure into radians and each radian measure into degrees.


1) 325°
2) 60°




-240°

5) 570°


3) 

4)



345°

6) ° 




Convert each decimal degree measure into degrees-minutes-seconds and each
degrees-minutes-seconds into decimal degrees.
7) °

8) ° ' "

° ' "

°

9) ° ' "

10) °

°

–° ' "

Find the measure of each angle.
11)

12)

y




y




x

x

°

°
13)

14)

y



y




°

x

x




°
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15)




y

16)

°

y
°




x

x

Draw an angle with the given measure in standard position.
17) °

18) °
y

y

x

19) °

x

20)

y



y

x
x

21) 




22) °
y
y

x
x

State the quadrant in which the terminal side of each angle lies.
23) ° III

24) 


III


Create your own worksheets like this one with Infinite Algebra 2. Free trial available at KutaSoftware.com
-2©[ c2`0q1Q5` uKXuPtOa\ nSNoOfmtiwIaHr\eW QLGLeCG.f D jAHlJl` HrSiIgWhvtPsu yrJezsleProvWeGdB.y G UMqa_d`er cwRivtchH `IAnsfNipnciDtPea lAclggTePbkr_aS X2E.

Worksheet by Kuta Software LLC

