
Problem Set 7 — Double Integrals in Polar Coordinates

1. Convert the following integral to polar coordinates and evaluate:∫ 1

0

∫ √
1−x2

0
(x2 + y2) dy dx

2. Evaluate the double integral over the region R, where R is the semicircular region x2 + y2 ≤ 4,
y ≥ 0: ∫∫

R

√
x2 + y2 dA

3. Find the area enclosed by one petal of the rose curve r = cos(3θ) using a double integral.

4. Use polar coordinates to compute the volume of the solid bounded above by the paraboloid
z = 9− x2 − y2 and below by the xy-plane.

5. Evaluate the integral by converting to polar coordinates:∫ ∞

−∞

∫ ∞

−∞
e−(x2+y2) dx dy






