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Given:    A cone with a slant height of 10 cm.

Find:      The relationship between the volume of the cone and the angle .

I. Making Conjectures 

1a) Sketch the cone with a very small angle , keeping in mind that the slant height is constant.  Describe the effect on the radius and height of the cone.



 b)  Sketch the cone with a very large angle , keeping in mind that the slant height is constant. Describe the effect on the radius and height of the cone.



c)   Make a conjecture regarding which type of angle would create a larger volume.   Justify your answer.  The formula for the volume of a cone is .


	
II. Using Trigonometry to Calculate Radius & Height

2a)  Notice a right triangle is formed within the cone by the height and the radius.  Use a trig function to write an equation and then solve the equation for to find the radius of the cone. 10
h
r


10
r


	Radius =   _____________________


 b)  Using the same right triangle, write an equation to find the height of the cone.
10
    h


	Height = ____________________


c)  Using the equations for radius and height from section II, use the volume of the cone formula from section I to write an equation to find the volume of the cone in terms of the angle .


V = _________________________

III. Collecting Data

3a) Use your volume equation to fill in the table below for each of the given angles .  Use a calculator to help you calculate each value.  Round your answers at three decimal places.
	Angle
	Volume

	



	

	



	

	



	

	



	

	



	

	



	

	



	

	



	



b) Based on the table, between which two angles does the maximum volume of the cone occur?






IV.   Find the Exact Angle  that Maximizes the Volume





4a) Refer back to section II to find your equation for the volume of the cone.  Graph it in your graphing calculator, with  representing the angle  and  representing the volume of the cone .  Sketch the graph below in the appropriate window. 

		

b) Use your calculator and the equation you wrote to approximate the exact angle that maximizes the volume.  Approximate to three decimal places.


Maximum Volume _________________________    Occurs at ______________________


V. Explore the Relationship between  and Volume

5a) If the slant height was changed to 40 cm, how would this affect the volume of the cone?   Write an equation to represent the radius, height, and volume. 
 
                                      Radius = ___________________      Height  = _____________________    Volume = _________________________

b) Use your graphing calculator to approximate the exact angle that maximizes the volume of the cone with a slant height of 40 cm. 
Maximum Volume _________________________    Occurs at ______________________

c) Compare the results for the cone with a slant height of 10 cm to the slant height of 40 cm.  The slant height is 4 times larger in the second cone, but how do the maximum volumes compare?  How do the angles compare? 

Y-Values	Angle


Volume
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