[Collect section notes]

Section 12.4: Applications of double integrals

Main ideas?

..?..

..?..

· Density and mass; charge density and charge

· Moment about an axis; centroid

· Moment of inertia about an axis or about a point

· Radius of gyration

Problem for class discussion: What is the total mass M of a disk of radius 1 centered at (0,0) if its density is given by ((x,y) = |x| + |y|?

..?..

..?..

M = ((D |x|+|y| dA = ((D |x| dA + ((D |y| dA.
Since D is symmetric in x and y, we have 

((D |x| dA = ((D |y| dA.

Hence M = 2 ((D |x| dA.

If we let L and R be the left and right halves of the unit disk, we have ((D |x| dA = ((L |x| dA + ((R |x| dA.

But we also have ((L |x| dA = ((R |x| dA (if this isn’t obvious to you, think about Riemann sums).

So M = 4 ((R |x| dA = 4 ((R x dA.

Let’s do this three ways:

[Split up students into a “Cartesian coordinates, Type I region” group, a “Cartesian coordinates, Type II region” group, and a “polar coordinates” group, and have them present answers.]

Cartesian coordinates, type I region:

((R x dA = …

..?..

..?..

(01 (–sqrt(1–xx)sqrt(1–xx) x dy dx = (01 2x sqrt(1–x2) dx = 

–(2/3)(1–x2)3/2 |01 = 2/3.

So M = 4(2/3) = 8/3.

Cartesian coordinates, type II region:

((R x dA = …

..?..

..?..

(–11 (0sqrt(1–yy) x dx dy = (–11 (1/2) (1–y2) dy = 

(1/2)(y–y3/3) |–11 = 2/3.

Proceed as above.

Polar coordinates:

((R x dA = …

..?..

..?..

(–(/2(/2 (01 (r cos () r dr d( = …

..?..

..?..

((–(/2(/2 cos ( d() ((01 r2 dr) =

(sin ( | –(/2(/2) (r3/3 |01) = (2)(1/3) = 2/3 as before.

Proceed as above.
