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Packet Overview 
Date Objective(s) Page Number 

Monday, March 23 1. Define constant angular acceleration. 
2. Memorize the kinematic equations of rotational 
motion. 

2-4 

Tuesday, March 24 1. Apply concepts of angular velocity and acceleration to 
a rotating bicycle wheel – a case where there is both 
linear and rotational motion. 
2. Find angular quantities of an accelerating bicycle 
wheel. 

5-7 

Wednesday, March 25 1. Define torque and lever arm. 
2. Explain why a force applied to longer lever arm gives 
a greater effect. 

8-10 

Thursday, March 26 1. Demonstrate mastery of angular kinematics on your 
quiz. 
2. Draw diagrams showing applied force, a line of action, 
and a lever arm. 

10-13 

Friday, March 27 1. Derive the equation for torque. 
2. Explain why we use the sine function in the torque 
equation. 

14-16 

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.  

Academic Honesty 

I certify that I completed this assignment 
independently in accordance with the GHNO 

Academy Honor Code. 

Student signature: 

 

___________________________ 

I certify that my student completed this 
assignment independently in accordance with 

the GHNO Academy Honor Code. 

Parent signature: 

 

___________________________ 
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Monday, March 30 
 Physics Unit: Rotational Motion 
 Lesson 1:  Constant Angular Acceleration 
 Requirements: Read p. 201 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 constant angular acceleration. 
2. Memorize the kinematic equations of rotational motion. 
 
Introduction to Lesson 1 
The reading for Lesson 1 will be p.201 in the Giancoli text provided in this packet.  Read these pages 
carefully, and then fill out the worksheet below. 
 
Questions to ponder: 
What is motion?  Do we need to broaden our definition of motion to include rotating bodies?  Think about 
this: Newton’s First Law tells us a body in motion stays in motion unless acted upon by an outside force.  
What if I’m spinning a tennis ball on a frictionless table but not rolling the ball across the table?  Is it 
moving?  Will it take an outside force to stop the ball rotating?  Do we then need to include rotation into 
Newton’s Laws of Motion? 
 
 
 
1. Review from last week.  Remember these quantities?  Section 8-1 from last week’s packet will be 
reprinted for you so you can look back and write down what each of them means. 
 
θ -   
 
ω – 
 
α -  
 
 
2. Make a table of equations like the one on the top of p. 201.  Write down the linear equations of motion 
first in the right-hand column.  Remember them from Quarter 1?  Now write down the angular equations 
found in the left-hand column. 
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2. Look at the two columns you made.  What do the two sets of equations have in common?  Which 
variables are substituted when we move from the linear equations to the angular ones? 
 
 
 
 
 
 
3. Copy the two columns 3 more times in the space below.  You will have to memorize these six 
equations and write them down on a quiz later this week. 
 
 
 
 
 
 
 
 
4. Copy question for Example 8-6.  Then work all the steps below and box your answers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, do Problems 15-17 on p. 219.  Remember as always: make a list of your knowns and unknowns, 
and draw and label a diagram before you do anything else.  Then write down the equations you need to 
solve each part, solve for the unknown variable algebraically, and finally plug in numbers and box your 
final answer.  Have a great Monday! 
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15. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
16. 
 
 
 
 
 
 
 
 
 
 
 
17. 
 
 
 
 
 
 



Physics I 
March 30-April 3  
 

5 
 

 
 
 
 
 
 
Tuesday, March 31 
 Physics Unit: Rotational Motion 
 Lesson 2: Rolling Motion (without slipping) 
 Requirements: Read p. 202 carefully. 
 
 
Objective: Be able to do this by the end of this lesson. 
1. Apply concepts of angular velocity and acceleration to a rotating bicycle wheel – a case where there is 
both linear and rotational motion. 
2. Find angular quantities of an accelerating bicycle wheel. 
 
Introduction to Lesson 2 
Yesterday, we compared angular and linear kinematic equations of motion.  Then we solved some 
problems requiring us to use the angular equations of motion.  Today, we’re going to look at a case where 
we have both rotational and linear motion.  Can you think of such a case?  The one that comes to mind 
most apparently is a wheel on a car or bicycle wheel.  Think about how your bicycle wheel rotates and 
moves linearly down your driveway as you ride it.  If you have a bike in your garage, go take a look at it!  
Push it across the floor and watch the tire rotate and the axis of rotation translate across the surface you’re 
pushing it on.  We’ll go through Section 8-3 on p. 202 carefully and then you’ll be able to work an 
example problem at the end of the section. 
 
 
Dr. Schuster has a great video explaining rolling without slipping.  While it’s not required to watch the 
video, it could be helpful for your understanding: https://www.youtube.com/watch?v=ZOynwQ75pms 
 
Before we begin, in the space below, write the 4 linear and 4 rotational kinematic equations of motion 
three times. 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.youtube.com/watch?v=ZOynwQ75pms
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1. Rolling without slipping involves both _____________________________ and  
 
_________________________. 
 
 
2. Draw and label Figures 8-8(a) and 8-8(b) below.  Describe what is different about the two cases.  Draw 
a velocity vector at the top of the wheel on Figure 8-8(b). 
 
 
 
 
 
 
 
 
 
 
 
3. What equation can we use to relate linear velocity to angular velocity if we wanted to calculate the 
angular velocity of the rotating tire in Figure 8-8(b)? 
 
 
 
 
 
 
 
 
In the space below, write the question, draw and label a diagram, and work all the steps for Example 8-7 
on p. 202-203. 
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Do Problem 18 on p. 219. 
18) 
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Wednesday, April 1 
 Physics Unit: Rotational Motion 
 Lesson 3: Torque 
 Requirements:  Read p. 203, fill in the worksheet below, and do Questions 4-5 on p. 217-218. 
 
 
Objective: Be able to do this by the end of this lesson. 
1. Define torque and lever arm. 
2. Explain why a force applied to longer lever arm gives a greater effect.  
 
Introduction to Lesson 3 
Today we are going to begin our studies of torque.  As you read p. 203, be asking yourself how torque 
relates to the rotational kinematic equations of motion. 
 
Speaking of those equations, in the space below, write the 8 rotational and linear kinematic equations at 
least one time.  Try to do it from memory.  You’ll have a quiz on them tomorrow.  
 
 
 
 
 
 
 
 
 
 
 
8-4 Torque (p. 203) 
 
1. If rotational kinematics describe rotational motion in terms of angular displacement, angular velocity, 
and angular acceleration, what do rotational dynamics describe? 
 
 
 
2. What is required to make an object start rotating about an axis? 
 
 
 
 
3. Draw and label Figure 8-10 in the space below.  What is that figure an illustration of? 
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4. Explain the difference in effects when you apply FA to the door and FB to the door.  Why is there a 
difference?   
 
 
 
 
 
 
5. The angular acceleration of the door is proportional not only to ______________________________, 
 
but also directly proportional to _________________________________________________________.   
 
This distance is called ____________________________________. 
 
 
6.  Define lever arm in your own words - 
 
 
 
7. Redraw Figure 8-10 and circle the two lever arm distances and state which force each lever arm 
corresponds to. 
 
 
 
 
8. If a lever arm is 5 times as long as another lever arm, the corresponding angular acceleration will be 
how many times greater? 
 
 
Turn to p. 204 in your packet. 
9. The angular acceleration is proportional to the product of ____________________ times  
 
_________________________________. 
 
10. Define torque - 
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Lastly, do Questions 4-5 on p. 217-218. Write in complete sentences for full credit. 
 
4) 
 
 
 
 
 
 
 
 
5) 
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Thursday, April 2 
 Physics Unit: Rotational Motion 
 Lesson 4: Torque 
 Requirements: Take Quiz, read p. 204, and fill in worksheet below. 
 
Objectives: Be able to do this by the end of this lesson. 
1. Demonstrate mastery of angular kinematics on your quiz. 
2. Draw diagrams showing applied force, a line of action, and a lever arm. 
 
 
Introduction to Lesson 4: Today we’re going to learn more about torque.  But first, let’s take a quiz on 
everything we’ve learned so far this week.  Turn the page when you’re ready to start the quiz. 
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Physics I – Quiz on 8-1, 8-2, and Torque    Name: __________________________ 
 
 
1) Write the linear kinematic equations in one column and the rotational kinematic equations in the table 
provided below. 
 

Linear Kinematic Equations 
 

1. 
 
 
 

2. 
 
 
 

3. 
 
 
 

4. 
 
 

Rotational Kinematic Equations 
 
1. 
 
 
 
2. 
 
 
 
3. 
 
 
 
4. 

 
 
2) Define the following quantities 
 
θ -   
 
 
ω – 
 
 
α -  
 
 
3) In your own words and in at least one complete sentence, define torque.  Draw and label a diagram to 
illustrate your point. 
 
 
 
 
*When you’re finished, get out your red pen.  Look back in your packet and textbook reading to correct 
your quiz.  Email me with any questions.* 
Now turn to p. 204 in your textbook packet and let’s learn more about torque! 
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1) Define once more torque – 
 
 
 
2) Net applied torque is proportional to ___________________________.  In the space below, write the 
proportionality relationship found at the top of p. 204. 
 
 
3) Define once more lever arm – 
 
 
 
4) Draw and label Figure 8-12(a).  Why do you think Fc be less effective than FA? 
 
 
 
 
 
 
 
 
5) Draw and label Figure 8-12(b).  What is a line of action?  What is the distance rc in Figure 8-12(b)? 
 
 
 
 
 
 
 
6) The ___________________________ is perpendicular both to ________________________________ 
 
and to the ________________________________. 
 
 
 
7) Label the lever arm in your Figure 8-12(b) and have a great rest of the day! 
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Friday, April 3 
 Physics Unit: Rotational Motion 
 Lesson 5: Torque 
 Requirements:  Read p. 204-205 in Giancoli, and complete the worksheet below. 
 
Objective: Be able to do this by the end of this lesson. 
1. Derive the equation for torque. 
2.  
 
 
Introduction: Today we will finish our discussion of torque.  This discussion will culminate in our 
deriving the torque equation: τ = r F sin θ.  You instincts are correct: you will have to memorize this 
equation. 
 
A question to think about as you read is how is torque related to work?  Do they have the same units?  
What is similar and different? 
 
 
Read p. 204 and work through these questions as you read. 
 
1) Once more, define torque – 
 
 
  
2) In the space below, redraw Figure 8-12(b).  The magnitude of torque associate with Fc is related to 
what two quantities multiplied together? 
 
 
 
 
 
 
 
3) The short lever arm rc is consistent with the observation that Fc is more/less (circle one) effective in 
accelerating the door than is FA.  What about FA is different than Fc? 
 
 
 
 
4) Draw FA, its line of action, and its lever arm on your Figure 8-12(b) above in 2).  Again, what do you 
notice is different about FA and Fc? 
 
 
 
 
5) Why is the torque associated with FD zero? 
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6) Write Equation (8-10a).  Explain what each variable means, including the perpendicular symbol. 
 
 
 
 
 
 
 
7) Draw Figure 8-13(a).  Next to the figure, write Equation 8-10(a) again.  Draw arrows from each 
variable in the equation to the part of the figure the variable refers to.  
 
 
 
 
 
 
 
 
8) Draw and label Figure 8-13(b). 
 
 
 
 
 
 
 
 
9) What is an equivalent way of determining the torque associated with a force? 
 
 
 
 
 
10) Why does the parallel component of force exert no torque? 
 
 
 
11) Write Equation (8-10c).  Why do we use the sin function in this equation?  Why is it equivalent to 
Equation (8-10a)? 
 
 
 
12) Write down the units for torque below, and have a great weekend! 
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Answer Key 
 
Lesson 1 
 
15. 27,500 rev 
 
16. a) -140 rad/s2  b) 120 rev 
 
17. 0.07 rad/s2   b) 40 rpm 
_______________________________________________________ 
 
Lesson 2 
 
18. 37.3 m 
________________________________________________________ 
 
Lesson 3 
Questions on p. 217-218 
 
4.Yes, if the lever arm is sufficiently long enough. 
 
5. If the lever arm is zero, there will be no torque.  It’s similar to the case of work, where if we apply a 
force to an object but it doesn’t move, no work is done. 
________________________________________________________ 
 
Lesson 4 
 
Quiz answers are located within the guided worksheets in your packet and in your textbook reading.  
Email me if you have any questions or can’t find an answer. 
_________________________________________________________ 
 
Lesson 5 
 
All answers are found in your textbook reading for today.  Email if you have trouble finding an answer. 


