Volume of Prisms



Name(s): _____________________

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

Steps:

1. Open the sketch Volprism.gsp (Windows).

2. You have two prisms in this sketch.  Prism 1 and 2 are the same size and same prism.

What is the name of the prism? _____________________________

3. Highlight the Select Arrow and find the lengths of sides labeled: Length, Width, and Height by choosing Length in the Measure menu.  Remember that they are the same prisms.  Thus, you only need one measure for each side.

4. 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.  The height is ALWAYS perpendicular to the base area.

What sides make up the base area for Prism 1?  Circle the correct ones.


Length


Width


Height

What sides make up the base area for Prism 2?  Circle the correct ones.


Length


Width


Height

5. We will now calculate the base areas.
Highlight the Select Arrow.  Select the calculated Length and Width values by holding down the shift key on your keyboard.  In the Measure menu choose Calculate.  Multiple the Length Value by the Width Value giving us the base area of Prism 1.

6. With the Select Arrow.  Select the calculated Width and Height values by holding down the shift key on your keyboard.  In the Measure menu choose Calculate.  Multiple the Width Value by the Height Value giving us the base area of Prism 2.

Base Area for Prism 1: _________ cm2
        Base Area for Prism 2: _________ cm2

7. De-select all objects on your sketch.

8. Highlight your Select Arrow and in order select P1, its Animations Line and the P2 and its Animation Line while holding down the shift key on your keyboard.  In the Display menu choose Animate.  Change the speed from quickly to slowly and click OK.

What distance does the base area of Prism 1 have to travel to fill in the prism?  Circle


Length


Width


Height

What distance does the base area of Prism 2 have to travel to fill in the prism?  Circle


Length


Width


Height

9. We can now find the volume of the prism.
With the Select Arrow highlight the base area value, plus the distance measure in your sketch that relates to your answer that you selected in Step 8 for Prism 1.  (Therefore, if you selected Length in Step 8 you would select the base area for Prism 1 plus the distance value for.)  When you have both selected in the Measure menu choose Calculate.  Multiple together the two selected values.

10. Repeat Step 9 for Prism 2.

Both your volumes should be equal.  Explain why they should be.

__________________________________________________________________________________________________________________________________________

Therefore, does it matter what you choose for your base area?  Explain.

__________________________________________________________________________________________________________________________________________

_____________________________________________________________________

Using only Base Area and Height write the formula to find the volume of a prism.


Volume of a Prism:
VPRISM = _____________________________________

Rewrite the above formula using Length, Width, and Height.


Volume of a Prism:
VPRISM = _____________________________________

If you had to find the volume of a triangular prism, write the formula you would use.

11. Volume of a Prism:
VTRIANGULAR PRISM = ________________________________

