
Calculus III Section 4-4: Double Integrals in Polar Coordinates

Question 8

Find the area of one petal of the rose r = cos(2θ) centered on the positive x-axis.

Tasks

1. Determine the angular interval for exactly that petal.

2. Set up and evaluate its area.

3. Explain why negative r values are excluded.
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Calculus III Section 4-4: Double Integrals in Polar Coordinates

Question 8 – Solution

Strategy. The desired petal begins and ends where cos(2θ) = 0 around θ = 0.

Step 1: Bounds The adjacent zeros are θ = ±π/4, and cos(2θ) ≥ 0 between them. Thus 0 ≤ r ≤ cos(2θ).

Step 2: Area

A =

∫ π/4

−π/4

∫ cos 2θ

0

r dr dθ =
1

2

∫ π/4
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−π/4

=
π

8
.

Verification The sine endpoint terms vanish. Extending beyond these zeros introduces negative radial
values, which trace different petals rather than enlarging the positive-x petal.
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