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Topics: double integrals in Cartesian and polar coordinates

1. (a) The (signed) area under the graph of g(x) over an interval [a, b] is denoted
∫ b

a
g(x) dx.

Similarly, the (signed) volume under the graph of f (x, y) over a region R is denoted
∫∫

R
f (x, y) dA

or
∫∫

R
f (x, y) dx dy. Find the volume under the graph of f (x, y) = x2y over [0, 2]× [0, 3] by first

finding the area under each y = constant slice.

2. Repeat the above exercise with x = constant slices.



3. Integrate xy + 7x + y over the square [0, 3]× [0, 3].

4. Integrate ex+y over the rectangle [0, 1]× [0, 2].

5. Integrate xyz over the cube [0, 1]× [0, 1]× [0, 1].



6. Find the integral over the triangle T with vertices (0, 0), (2, 0), and (0, 3) of the function x2y, by
first finding the area under each y = constant slice.

7. Repeat the above exercise with x = constant slices.



8. Sometimes reversing the order of integration helps with evaluating the integral. Find∫ 1/2

0

∫ 1

2y
4ex2

dx dy

by interpreting the iterated integral as an integral over a 2D region and reversing the order of
integration.



9. Find the area of the region given in polar coordinates by

r0 < r < r0 + ∆r
θ0 < θ < θ0 + ∆θ,

where r0 and θ0 are fixed constants.

10. Find the area of a quarter circle using polar integration.



11. Compute
∫ 2

1

∫ x

0

1
(x2 + y2)3/2 dx dy by switching to polar coordinates.

12. Find the volume under the graph of 1 − x2 − y2 over the unit circle.


