
Triple Integration

Example

Integrate the following:

 where 

Example

Integrate the following:

 where E is the region under the plane  in the first octant

Example

Evaluation  where E is the solid bounded by the plane 
and y=8

∭
B

(8xyz)dV B = [2, 3] × [1, 2] × [0, 1]

∫
3

2 ∫
2

1 ∫
1

0 (8xyz)dxdydz = 15

∭
E

(2x)dV 2x + 2y + z = 6

∫ 3
0 ∫

−2
3 x+2

0 ∫ 6−2x−2y
0 2xdzdydx = 9

∭E
√3x2 + 3z2dV y = 2x2 + 2z2



Spherical Coordinates

Finding the jacobian of spherical coordinates.

∬ ∫
8

3x2+3z2 √3x2 + 3z2dydxdz

∬ √3x2 + 3z2(8 − (2x2 + 2z2))dA

√3 ∫
2π

0 ∫
2

0 (8r − 2r3)rdrdθ = 256√3π
15



Example

Evaluate  where E is the upper half of the sphere 

Example

Evaluate the Volume D that lies inside the cone  and in the sphere .

Example

Evaluate  where E is inside  and the cone (pointing upward) that
makes an angle of  with the negative z-axis and has 

∭
E

16zdV x2 + y2 + z2 = 1

∭ 16zdV = ∫
π
2

0 ∫ 2π
0 ∫ 1

0 ρ2sin(ϕ)(16ρcos(ϕ))dρdθdϕ = 4π

ϕ = 1
6 ρ = 4

V = ∫
4

0 ∫
π
6

0 ∫
2π

0 ρ2sin(ϕ)dρdθdϕ = 128π
3 − 64π√3

3

∭ zxdV x2 + y2 + z2 = 4
π
3 x ≤ 0

3



∭ 16zdV = ∫ 2
0 ∫

3π
2

π
2
∫
π
2π
3

(ρcos(ϕ))(ρsin(ϕ)cos(θ))ρ2sin(ϕ)dρdθdϕ = 8√3
5


