The Pythagorean Theorem and Spheres

This first question reads, “A right triangle is drawn inside a sphere such that the legs of the triangle are
both radii. If the length of the hypotenuse is 10 centimeters, what is the radius of the sphere? What is
the volume?” Well, we know that that right triangle is going to look something like this, where each of
the legs has radius r and the hypotenuse has length 10 centimeters. Now we can use the Pythagorean
theorem equation to solve for the radius, r, that will be r squared plus r squared equals 10 squared. R
squared plus r squared is 2 r squared, and 10 squared is 100. If we divide both sides of this equation by
2, then we get r squared equals 50. Now we can take the square root of both sides of this equation and
we get r equals the squared root of 50 centimeters. Now that's pretty much as far as we can go without
using any rounding, but if we are going to use rounding we can say that r approximately equals 7.07

centimeters.

The second part of this question asks us to find the volume, and the volume of a sphere is found using
the formula V equals 4 thirds pi r cubed, and we can substitute our value for r into this formula. Doing
that gives us V equals 4 thirds times pi times the square root of 50 cubed. Now if we multiply all these
terms together then we get V equals 4 pi times the square root of 50 cubed all over 3 centimeters

cubed. But that's really about as far as we can get without using any rounding.

This one reads, “Two points on the surface of a sphere are separated by 90 degrees. If the straight-line
distance between those two points is 12 centimeters, what is the radius of the sphere? What is the
volume?” Again, we can sketch this out because we know that that right triangle will have legs both of
length r, the radius, and the hypotenuse of 12 centimeters. So again we can apply the Pythagorean
theorem equation as r squared plus r squared equals 12 squared. R squared plus r squared is 2 r
squared, and 12 squared is 144. If we divide both sides of this equation by 2, 2 r squared divided by 2
just leaves us with r squared, and 144 divided by 2 is 72. Now we can take the square root of both sides
of this equation, and we get r equals the square root of 72 centimeters. And again, that's as far as we
can go without using any rounding. But if we are going to use rounding we can say that r approximately

equals 8.48 centimeters.

The next part of the question asks us what the volume is, and again we're going to use the formula V
equals 4 thirds pi r cubed, and we're going to substitute this value in for r. That gives us V equals 4
thirds times pi times the square root of 72 cubed. Just as in the last one, if we multiply all those terms

together then we get V equals 4 pi times the square root of 72 cubed all over 3 centimeters cubed.



