1. Volume of Pyramids



Name(s): _____________________

2. In this activity you will derive the formula to find the volume of any pyramid by investigating two pyramids using Geometer’s Sketchpad’s animation feature plus knowledge of finding area of different shapes.

Steps:

3. Open the sketch Volcpr.gsp (Windows).

4. Look at Pyramids 1 and 2.

What are the key differences between Pyramid 1 and 2?  Use the appropriate mathematical names to describe each pyramid.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

5. For the volume of a cube we discovered that it is evaluated by:

VCUBE = Length x Width x Height

we know, Length x Width = AreaSQUARE

    = (Length x Width) x Height


    = AreaSQUARE x Height

Therefore, to find volume we need to know the base area of the object plus its height where the height, is ALWAYS perpendicular to the base area.

6. Highlight the Select Arrow.  Select the polygon interior in pyramid 1.  In the Measure menu choose Area.

7. Verify that the thick red line is the height for Pyramid 1 by measuring (AP1B P1C P1.

8. Determine the height of Pyramid 1 by selecting the thick red line with the Select Arrow and in the Measure menu choose Length.

9. Repeat steps four through six for Pyramid 2.  (AP2B P2C P2 will be the angle you measure in step 5.

10. Highlight the Select Arrow and select P1 and its Animation Line while holding down the shift key on your keyboard.  While still holding the shift key select P2 and its Animation Line.  Release the shift key and in the Display menu choose Animate.  Set both animations to Slowly and observe what happens to your values.

What value(s) stayed the same?  Explain why these value(s) stayed the same.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

What value(s) changed?  Explain why these value(s) changed.

11. _______________________________________________________________________________________________________________________________________________________________________________________________________________

12. Before we can find the volume of Pyramid 1 and 2 we need to know what base area to use.  We know the base area has to be the base of the pyramid.  Manipulate points P1 and P2 to find the maximum areas.  Write down the value of the maximum area.
Pyramid 1 Base Area = ___________ cm2


Pyramid 2 Base Area = ___________ cm2
We can now find the area of each pyramid.

10. Fill in the chart below:


Angle Size ( o )
Base Area (cm2 )
Height (cm2 )

Pyramid 1




Pyramid 2




To calculate the volume of a pyramid, we use the formula:

Volume = 1/3 (Base Area) x Height

Explain why you think there is a 1/3 in the formula to find the volume of a pyramid?

_______________________________________________________________________________________________________________________________________________________________________________________________________________

13. Calculate the volume of Pyramid 1 and 2 using the Calculator found in the Measure menu in Geometer’s Sketchpad.

Calculate the volume of each Pyramid below by hand showing all work:

VolumePyramid 1 = 




VolumePyramid 2 = 



       =






 =



       =






 =

REMEMBER, VOLUME IS IN UNITS CUBED (e.g. cm3)

14. Investigate further.  Manipulate points MP1 and MP2 and find volumes of other pyramids.

Formulas to find Volume:

Volume of a Cube:
VCUBE = Length x Width x Height

Volume of a Prism:
VPRISM = (Base Area) x Height

Volume of a Pyramid:
VPYRAMID = 1/3 (Base Area) x Height

