
Calculus III Section 4-3: Double Integrals over General Regions

Question 1

Let D be bounded by y = x2 and y = 2x.

Tasks

1. Find the intersection points and describe D as a Type I region.

2. Set up and evaluate
∫∫

D
(x+ y) dA.

3. Verify that the bounds keep the lower curve below the upper curve.
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Calculus III Section 4-3: Double Integrals over General Regions

Question 1 – Solution

Strategy. Solve the boundary intersection first, then use vertical slices from the parabola to the line.

x

y

y = 2x

y = x2

Step 1: Region The curves meet where x2 = 2x, so x = 0, 2. For 0 ≤ x ≤ 2, x2 ≤ 2x. Thus

D = {(x, y) : 0 ≤ x ≤ 2, x2 ≤ y ≤ 2x}.

Step 2: Integral ∫∫
D

(x+ y) dA =

∫ 2

0

∫ 2x

x2

(x+ y) dy dx

=

∫ 2

0

[
xy +

y2

2

]2x
x2

dx

=

∫ 2

0

(
4x2 − x3 − x4

2

)
dx

=
32

3
− 4− 16

5
=

52

15
.

Verification The slice height is 2x− x2 = x(2− x) ≥ 0 on [0, 2]. Also x+ y ≥ 0 throughout D, consistent
with the positive answer.
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