Fill ‘er Up

Teacher Notes
Materials

· Fill ‘er Up

· Fill ‘er Up Graph (1 transparency – optional)

· Scissors

· Tape ( 1 per group)

· Thick Carstock (1 per group)

· Compasses

· Protractors

· Rulers

· Graduated cylinders (4)

· Salt (4 containers, 737g)

· Butcher paper

· Graphing calculator (optional, see notes at end of this activity)

Overview

This is a continuation of the last activity.  Students try to find the greatest volume they can obtain from cutting out different degree wedges out of a circle.  Students then test their calculations by pouring granules into their cone.

Geometry Standards

8.0   
Students know, derive, and solve problems involving perimeter, circumference, area, volume, lateral area, and surface area of common geometric figures.

9.0  
Students compute the volumes and surface areas of prisms, pyramids, cylinders, cones, and spheres; and student commit to memory the formulas for prisms, pyramids, and cylinders.

15.0
Students use the Pythagorean Theorem to determine distance and find missing lengths of sides of right triangles.

Activity Notes

Keep the groups from the last activity or change them if you wish into new groups of 3-4.   Students should have the materials that they had from the previous activity.  In addition to these materials, pass out Fill ‘er Up!
Explain to the students that they will be in a competition with other groups.  They are to make a cone that holds the most granules.  Discuss that they are to make a cone in the same fashion as the previous activity with a radius of 8 cm and cut out any degree wedge.  

Students need to use the trial and error method for finding the cone that they feel will hold the most granules (i.e. largest volume).   Note, you may use the formula referenced in the extension part of this activity to do a quick calculation to verify student answers.  Do NOT give this equation to the students nor expect them to develop and use it.  It is it the intention of this activity for them to develop this formula.  For teams who finish early then you may want to challenge them with trying to figure out this formula.

Once the team decided on their cone which yields the greatest volume, they are to fill out their entry form.  Give them a sheet of thick cardstock.  Have them make their cone on thick cardstock. You may test the claims as a class or as they are turned in.  Make sure you have butcher paper laid out so that you avoid spilling the granules on the table.  You must pour the granules into their cone and level off the cone.  Then pour the granules into a graduated cylinder and see if it holds as much as had been claimed.  The team that gets the largest volume and has correct calculations is declared the winner.

Extension 

For those groups who are running ahead, you may wish to have them do the derivation of the formula for the volume of any given x-degree using an initial circle of 8 cm radius.  Note, this formula marks the x to be the left over piece after you cut out a wedge. It makes for a nicer formula this way.  You may want to help the team set up their picture and mark which is the x-variable to avoid confusion.

The formula is as follows:
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You may also show them the graph of the equation by giving the team members Fill ‘er Up Graph or by showing it on a graphing calculator.  If you have access to graphing calculators, it is a good idea to get the students to familiarize themselves with the graphing calculator as it is allowable on the SAT. 

The graph will have a maximum at approximately (293.94, 206.4).  Thus the degree of wedge that is cut out is 360 – 293.94 ≈ 66°.
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