Constructing a Cone!
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Instruction Booklet

Completed By: Joseph Hambrite

Constructing Cones
A cone of height h and radius r is constructed from a flat, circular disk of radius 4 in, by removing a sector of AOC of arc length x in. and then connecting the edges OA and OC. What are length x will produce the cone of maximum volume, and what is that volume?
1. Show that

 r = 8( – x   ,  h = √16 – r2   ,  and V(x) = V(x) = ((8(-x)2√16(8(-x)

                2(
2. Show that the natural domain of V is 0<x<16(. Graph V over this domain.

3. Explain why the restriction 0<x<8( makes sense in the problem situation. Graph V over this domain.

4. Use graphical methods to find where the cone has its maximum volume, and what that volume is.

5. Confirm your findings in part 4 analytically. (Hint: Use V(x) = (1/3) (r2h, h2 + r2 = 16, and the Chain Rule.)
Instructions
1. Recall r = 8( – x    
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2. Recall: C= 2(r, which is the circumference formula for a basic circle. Solve for C.
3. After solving for  C, recall h =√16 – r2, Solve by using Pythagorean Theorem                            (h2 + r2 = R)
4. After V(x) = ((8(-x)2√16(8(-x) can now be changed to V(x) = (r2h; Volume of Cone.

         2(


              3
5. Since we know the volume of a cone, we use h2 + r2 = R, then Implicit Differentiation.

6. We found out from Implicit Differentiation that dh/dr = -r/h
7. Recall: That you must maximize the volume of the cone and recall that dv/dr must be set zero.

8. After having done that you solve for r. Then solve for x.

9. After solving for h, r, and x you make a chart showing all of your values.

10. At the end, construct 4 cones: 30, 45, 60, and 1 cone with x = to your solution. (Hint x should be the largest cone)

11. Students should have ready to turn in on Tuesday.
