
MA205 - Integral Calculus
Lesson 27: Center of Mass

1. Consider a fan blade whose shape is given by the region bounded between y = −(x − 1)2 + 1 and
y = (x − 1)2 − 1 and whose density is given by ρ(x, y) = 4 − x + y. (Notice: This means the most
dense part of the fan blade is near the center bracket, where it would connect to the rest of the unit.)

(a) Graph both of these curves in Mathematica to see what the region looks like. Then sketch it
below.

(b) Use your picture above to set up the double integral to calculate the total mass of the fan blade.
Then calculate it in Mathematica.

(c) Set up the integrals needed to calculate the center of mass of the fan blade. Then calculate
them in Mathematica.



2. Suppose a thin plate has density ρ(x, y) = x and occupies the region D, bounded by y =
√
x, y = 0,

and x = 1.

(a) Sketch the region D. (This one should be easy to sketch by hand !)

(b) Set up the double integrals needed to compute the total mass and the center of mass of the thin
plate. Then use Mathematica calculate the integrals.

3. Work Problem Solving Problem 1 on page 140 of your course guide.


