Lecture 5, Sep 16, 2022

Applications of Double Integrals
o Consider a thin plate with density p = p(x,y) (with dimensions of M/A)
— We can find the plate’s total mass with m = p(z,y)dA
R
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e We can find the plate’s centre of mass by & = — // zp(z,y)dA,y = 1 // yp(z,y)dA
R R

e For centroids: z. = A// xdA,y. = A// ydA

— Like centre of mass, but umform p=1

e Moment of inertia: recall I = Zmi 3
i=1

— As an integral this is Iy = // p(x,y)(z® + y*)dA (note I is the moment of inertia about the
R
origin)

— Note this means we can separate Iy = // plx,y)x? dA + // p(z,y)y* dA = I, + I,
R R
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