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Packet Overview 

Date Objective(s) Page Number 

Monday, April 20 Disc Method: Rotating Single Functions About X 

and Y-Axes 

2 

Tuesday, April 21 Rotating About Other Axes 3 

Wednesday, April 22 1. Finding Volume Using Rectangle and Square 

Cross Sections 

 

4 

Thursday, April 23 Quiz 5 

Friday, April 24 Off  

Additional Notes:  Dear Students: this week we’re going to use integrals to enter into the third 

dimension and find the volumes of solids!  Get excited! 

Though not required to complete these assignments, Khan Academy’s AP Calculus AB series of 

videos are a helpful resource for supplemental learning.  We’ll be going over the chapter on 

Applications of Integrals.  If you’re having trouble seeing the 3-D pictures on my handwritten 

notes, they follow closely the videos titled “Volumes with cross sections” in that Applications of 

Integrals section.  Take a look at those while you work through the examples. 
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Monday, April 20 
 Calculus Unit: Applications of Integrals 

 Lesson 1: Rotations About X and Y-Axes 

 

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

1. Explain what the disc method is and how it is used for finding cross sections of rotated solids. 

2. Rotate a single function about the x-axis and find the volume of the resulting solid. 

3. Rotate a single function about the y-axis and find the volume of the resulting solid. 

 

Introduction to Lesson 1 

Today we’re going to take a single function and rotate it 360° about an axis.  As we rotate it, we’re 

looking at all the three dimensional points it sweeps out.  Imagine taking a long-exposure photograph of a 

glow stick at night as you wave it sideways.  The resulting picture will show all the points in space where 

the glow stick has swept.  To find the volume when we rotate a function about one of the axes, we again 

find the cross section of the solid.  The shape of these cross sections will be discs, and so our method of 

finding the volume of one of these discs then integrating over the entire solid will be called the disc 

method of integration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 









Calculus I – Disc Method Exercises 

1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) 

 

Find the exact volume of the solid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3)  
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Tuesday, April 21 
 Calculus Unit: Applications of Integrals 

 Lesson 2: Rotating about lines that are not the x or y-axis. 

 

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

1. Find volume using disc method while account for the axis of rotation . 

 

 

Introduction to Lesson 2 

Today we’ll use the same disc method to find the volume of a solid created by rotating a function about 

an axis that is not the x or y-axis.  Think rotating about the line y = 1, or x = 5.  The biggest difference to 

pay attention to is the value for the radius of your disc.  Think about adding or subtracting quantities to 

get the correct radius length.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











Lesson 2 Exercises 

Calculus I – Disc Method: Rotating About Other Axes 

 

1) 

 

Find the exact volume of the solid. 

 

 

 

 

 

 

 

 

 

 

 

 



2) 

 

Set up the definite integral to find the volume of the solid.  You don’t have to evaluate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3) 
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Wednesday, April 22 
Calculus Unit: Applications of Integrals 

Lesson 3: Finding Volume of Multiple Functions Rotated About an Axis 

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

1. Draw three dimensional rotations of multiple functions rotated about an axis.

2. Find the inner radius and outer radius of resulting rotation.

3. Draw a washer to visualize inner and outer radii.

4. Integrate over origin to intersection point of functions.

Introduction to Lesson 3 

Today we’re going to find the area between two functions and then rotate that area about an axis.  When 

we take cross sections of the result, they end up looking like hollowed out discs, or washers.  We take the 

volume of one cross sectional washer and integrate over the boundaries of the solid in the same way we 

did with the disc method.  Because of the washer shape, we call this method the washer method. 







Lesson 3 Exercises

Calculus I – Washer Method

1) 

Find the exact volume of the solid. 



2) 

 

Set up the definite integral to find the volume of the solid.  You don’t have to evaluate. 
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Thursday, April 23 
Calculus Unit: Applications of Integrals 

Lesson 4: Quiz on Disc and Washer Methods 

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

1. Demonstrate mastery of disc and washer methods of integration.

Introduction to Lesson 4 

The last item for this week is to take a quiz over what we practiced.  Take a few minutes to review, then 

when you’re ready, turn the page to begin the quiz. 



Calculus I – Quiz on Disc and Washer Methods of Integration 

1)



2) 

 

What is the volume of the solid? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4) 

 



Answer Key 

 

Lesson 1 

1) 

 

 



 

 

2) 

 =  32π/5 

 

 

3) 

 



 

4) 

 

 

 

 



Lesson 2 

1) 

 

 

= 32π/5 
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3) 

 

 

 

 

 

 



Lesson 3 

1) 

 

 



2) 

 

 

 

 



3) 

 

 

 

 

 



4) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Quiz Solutions 

1) 

 

 

 

 



2) 
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4) 
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