
Worksheet, Sections 15.1-15.2
M233 Multivariate Calculus

Fall 2020

1. Compute the double integral
∫∫
R

2x− 3y2dA where R is the rectangle [0, 2] × [1, 2].

(a) Estimate the integral using the Riemann sum by dividing R into four equal rectangles
and choose the sample point to be the upper right corner of each rectangle.

(b) Now estimate the integral with the same division but choose the sample point to be the
lower left corner of each rectangle.

(c) Evaluate the exact integral using iterated integrals (by Fubini’s theorem), and compare
your answer to the above estimates.

1



2. Let D be the triangle in xy plane with vertices at (0, 0), (1, 0), (0, 1). Find the integral∫∫
D
xydA.

3. Sketch the domain of integration I =
∫ 1

0

∫ π/4
arctan x

f(x, y)dydx. Then transform I into the other
iterated integral by changing the order of integration.

4. Sketch the domain of integration I =
∫ 1

0

∫ 3

3y
ex

2

dxdy, then compute the integral I.
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5. Find the volume of the tetrahedron bounded by the planes

2x + y + z = 4, x = 0, y = 0, z = 0.

(a) If consider the tetrahedron as the solid under (a piece of) the graph of a function f(x, y),
what should the function f be?

(b) The first step turns the problem into a problem about evaluating the integral of f over
a certain region D in the xy-plane. Sketch D and express it as a region bounded by two
functions of the form y = h(x).

(c) Set up the integral and evaluate it.
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6. If R = [a, b] × [c, d] is a rectangle and f(x, y) is function which can be factored as f(x, y) =
g(x)h(y), then the double integral

∫∫
R

f(x, y)dA can be computed as

∫∫
R

f(x, y)dA =

∫ b

a

g(x)dx ·
∫ d

c

h(y)dy.

Using this result, compute
∫∫

[0,1]×[0,1]

(xy − x− y + 1)dA.
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