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

Question 2

Let D be bounded by z = 32 and = = 2y.
Tasks

1. Describe D as a Type II region.
2. Evaluate [[}, 2 dA using horizontal slices.

3. Check the sign and the intersection endpoints.
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Calculus III Section 4-3: Double Integrals over General Regions

Question 2 — Solution

Strategy. Treat x as the inner variable and determine which curve is leftmost between the intersection
values of y.

Step 1: Region From y? = 2y, the curves meet at y = 0,2. On this interval, y2 < 2y, so

D={(z,y):0<y <2, y* <z <2y}

Step 2: Integral
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Verification Both boundaries have z > 0 on 0 < y < 2, so the integral of £ must be nonnegative. The
width 2y — y? = y(2 — y) vanishes at both intersection endpoints as the geometry requires.
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