Volume of a Cube



Name(s): _____________________

1. In this activity you will derive the formula to find the volume of a cube using Geometer’s Sketchpad’s animation feature plus knowledge of area of a square.

Steps:

2. Open the sketch Volcube.gsp (Windows).

We have to verity if the cubes are actually cubes.  Since both cubes are replicas of one another we will just look at the cube with yellow polygon interior. 

3. Highlight the Select Arrow and select the side labeled Width.  In the Measure menu choose Length.

4. Repeat step two for the sides labeled Width and Height.

Is the so-called cube, a cube?  Explain using the definition of a cube.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

You have just shown that the Width, Length, and Height are all equal.  Can we conclude that the yellow, green and blue polygon interiors are squares?  Explain.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

5. We need to find the square polygon interior areas.  We will find the yellow interior.
6. With the Select Arrow, select the Width and Length measurements.  For these are the sides of the yellow square polygon interior.  In the Measure menu choose Calculate.  Calculate the area of the square.  You will find the measurements of the Width and Length in the Values window.  Then click Ok.

7. Repeat, step four to find the areas for the green and blue polygon interiors.

Observe the three areas you have just calculated for the yellow, green and blue polygon interiors.  Why should these three areas equal on another?  Explain.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

8. Drag point, Point Size to a new location in your sketch.

Does your observation, in step five hold true for every case of different size cube?

9. __________________________________________________________________________________________________________________________________________

10. With the Select Arrow and holding down the shift key on your keyboard, select in order, point P1 then its Animation Line, point P2 then its Animation Line, and point P3 then its Animation Line.  In the Display menu choose Animate.  In the Animate window select each animation and change its speed too normally from quickly and bidirectionally to once.  Then click Ok.

As can be observed that, in each animation the polygon interior has to travel the distance of the side that is not contained in the area to fill in the cube.  For example, the yellow polygon interior’s area was found using the Width and the Length.  Therefore, for the polygon interior to fill the cube in, it has to travel the distance of the Height.

When we fill in an object, we call the amount it takes to fill in an object the volume.

Since we have just filled in each cube using its polygon interior, where we know the area of the polygon interior, we can therefore, find the volume of our cubes.

Looking at the cube with the yellow square polygon interior.  What is the area of the square polygon interior?  ____________ cm2

To determine the volume of our cube with the yellow square polygon interior we include the Height.  We also know that the yellow square polygon interior had to travel by how much? ___________ cm2, which is also the Width, Height or Length (Center the correct one).

Therefore, a formula to find volume would be:

Volume of a cube = (Area of Polygon interior) ( Height

In simplified form,

Volume of a cube = Length ( Width ( Height

11. Verify the above volume formula for all three cubes.

Find the volume of each cube:


Volume of cube with square yellow polygon interior = ___________ cm3

Volume of cube with square green polygon interior  = ___________ cm3

Volume of cube with square blue polygon interior    = ___________ cm3
Why should all three cubes have the same volume?  Explain.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

NOTE – Volume is always in units cubed (units3 )
