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

Question 4

Let D be the region between y = 22 and y = 2 — z.
Tasks

1. Describe D with vertical slices.
2. Reverse the order, explaining why horizontal slices require two integrals.

3. Compute the area in the reversed order and check it in the original order.
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Calculus III Section 4-3: Double Integrals over General Regions

Question 4 — Solution

Strategy. Locate the intersection points and the height where the right boundary changes from the parabola
to the line.

Step 1: Vertical description Solving 22 = 2 — x gives = —2,1. Hence

D={(z,y): 2<2<1, 2*<y<2—zx}

Step 2: Reverse and split Horizontal slices begin at x = —,/y. For 0 <y < 1, they end at x = /y; for
1 <y <4, they end on the line z = 2 —y. Thus
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Step 3: Area

A:/012\/§dy+/14(2—y+\/§)dy

4 v 2 5,10 4 19 [9
—Cq L e 22 .
3+[y 5 T3Y ]1 376 |2

The original order gives f_12(2 —x — 2%)dz = 9/2, confirming the split.
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