[bookmark: _GoBack]Understanding and Applying Volume Formulas
Lesson Plan

Iowa Core:  8.G.9.  Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.

Estimated Time: 3 volume concepts (could be 3 lessons) - each could be 30 minutes with the final problem 15 minutes

Pre-requisite Knowledge:  Volume formula for a prism, area formula for a circle
 
Materials needed:  the videos listed within the lesson, student handouts

Van Hiele Level:  Informal Deduction to Deduction

SMPs:  1, 2, 3, 4, 5, 6, 7

Launch

Students will need to review their knowledge of the volume of a prism (5.MD.5, 6.G.2) and area of a circle (7.G.4)

Instruct students to solve the following problems individually:
· Determine the volume of a rectangular prism with Base area of 6 cm2 and a height of 7 cm.
· Determine the area of a circle with radius of 3 cm.

Have students compare their work with a partner.

When students are finished conferring with a partner, discuss the following:
· What is the label you had for each problem?  Why?
· What does “area of the base” mean in the first problem? What is the shape of the base?  
· Would you use the same formula for a triangular prism?  Why or why not?
· How is the area of a circle formula different from the circumference of a circle?

Explore

After students have reviewed the area of a circle (A = π r2) and volume of a prism (V = Bh), they will experience these volume formulas:
· Volume of a cylinder
· Volume of a cone
· Volume of a sphere

Students’ work on each of the formulas could be separate lessons. However, all the information is given in this section.
Each of these formulas has a video that can be watched by the student or, as a teacher, you can watch the video and use it as the basis for your teaching the students the lesson, but you need to do the volumes in the order listed below.  


Deriving the formula for a cylinder:
https://www.youtube.com/watch?v=jP4P50lA-SE
Time of video - 5:04
This is a good video, but the instructor does mistakenly write cubed instead of squared in the formula, but then uses it correctly in the rest of the video.  

Deriving the volume of a cone:
Classroom demo and link to formula
https://www.youtube.com/watch?v=xwPiA0COi8k
Time of video - 4:27

Quick demo with water, no link to formula
https://www.youtube.com/watch?v=0ZACAU4SGyM
Time of video - 1:04

Deriving the volume of a sphere: 
Filling a sphere (radius r) with 2 cones (radius r and heights = diameter of sphere (Learn Zillion)
https://www.youtube.com/watch?v=YNutS8eIhEs
Time of video - 3:11

After each separate lesson, have students apply their knowledge of the formula(s) in real world and mathematical problems.  One such problem is adapted from “Illustrative Mathematics, “8.G Glasses” which is a student handout.

Let students work in partnerships of this problem.  They should be prepared to discuss their findings.

Summarize - Volume formulas

This summary can happen after the exploration of the volume formulas for a cone, a cylinder, and a sphere.  Discuss the following with the students.
· How are the formulas for volume of a prism and volume of a cylinder alike?  Different?
· What is the relationship between the volume of a cone and the volume of a cylinder?
· If we had explored the volume of a pyramid, what other volume formula might it relate to?  Why?
· What is one “real world” application of the volume of a sphere?  How could this formula help you in find the volume of a hemisphere?

Summarize - “Glasses”

· What relationship did you have to use to find the height of glass 3?  What number did you determine for the height?
· Did any glass have the shape of a sphere?  Did you use the formula for the volume of a sphere for any glass?  Explain.
· Question 5 seems like you can just find the volume of the hemisphere to get the answer.  Is that correct? (Extension)

