Integral Application List
R! Applications:

b

ldx = b — a = length of interval.
al b
7 / f(z)dx = average value of f(x) over [a,b].
b
/ f(z)dx = net area of f(x) over [a,b].

/b V(f'(x))?+ 1dx = arc length of f(x) over [a,b].

R? Applications:

//1 dA = area of D.

D
m // flz,y) dA = average value of f(x,y) over D.
D
// fz,y) dA = net volume of f(x,y) over D.
D
// \/(fg;(x,y))2 + (fy(z,y))2+ 1 dA = surface area of f(z,y) over D.
D
Q= //U(:c,y) dA = total charge over D.
D
M = // ple,y) dA = total mass.
D
M, = // zp(z,y) dA = moment about the y-axis, and z = %
D
M, = // yp(z,y) dA = moment about the y-axis, and ¢y = %
D
Iy = // 2*pla,y) dA = moment of inertia about the y-axis.
D
I = // y'p(z,y) dA = moment of inertia about the z-axis.
D
lo= //(:c2 +y)p(x,y) dA = I, + I, = moment of inertia about the origin.
D



R3 Applications:

///1 av = volume of F.

E
1
Volume of E /// f(z,y,2) dV = average value of f(x,y, z) over E.
um
E
/// flx,y,2) dV = hypervolume of f(x,y,z) over E (No visualization).
E

Q= ///g(x,y, z) dV = total charge over F.
E

M = /// p(z,y,z) dV = total mass.

E
M,. = /// zp(z,y, z) dV = moment about the yz-plane, and =z = ]\]/\[/‘3;2‘
E
M,. = /// yp(z,y,z) dV = moment about the xz-plane, and ¢y = ]\]{;Z.
E
M, = /// zp(z,y, z) dV = moment about the zy-plane, and z = ]\]4\;9_
E
I, = ///(xQ +y*)p(x,y,2) dV = moment of inertia about the z-axis
E
I, = ///(x2 + 2°)p(x,y,2) AV = moment of inertia about the y-axis
E
I, = ///(y2 + 22)p(x,y, 2) dV = moment of inertia about the x-axis

5
I, = ///(x2 + 2 + z2)p(a:, y,z) dV = %(Ix + I, + I,) = moment of inertia about the origin.
E



