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Problem 1: Compute the following iterated integrals.

(a)
∫ 3

0

∫ 4

0
(4x + 3y) dx dy

(b)
∫ 2

0

∫ 3

0
(x2 + y2) dy dx

(c)
∫ 1

0

∫ 1

0
yexy dx dy

Problem 2: A building is 8 meters wide and 16 meters long. It has a flat roof that is 12 meters
high at one corner, and 10 meters high at each of the adjacent corners. What is the volume of the
building?
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Problem 3: For each part below, write
∫

R f dA as an iterated integral of the shaded region R.
(a) blank
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In Exercises 17–22, write
∫

R
fdA as an iterated integral for

the shaded region R.
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For Exercises 23–27, evaluate the integral.

23.
∫

R

√
x + y dA, where R is the rectangle 0 ≤ x ≤ 1,

0 ≤ y ≤ 2.

24. Calculate the integral in Exercise 23 using the other order

of integration.

25.
∫

R
(5x2 + 1) sin 3y dA, where R is the rectangle −1 ≤

x ≤ 1, 0 ≤ y ≤ π/3.

26.
∫

R
xy dA, where R is the triangle x + y ≤ 1, x ≥

0, y ≥ 0.

27.
∫

R
(2x + 3y)2 dA, where R is the triangle with vertices

at (−1, 0), (0, 1), and (1, 0).

Problems

In Problems 28–31, integrate f(x, y) = xy over the region R.
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32. (a) Use four subrectangles to approximate the volume

of the object whose base is the region 0 ≤ x ≤ 4
and 0 ≤ y ≤ 6, and whose height is given by

f(x, y) = xy. Find an overestimate and an under-

estimate and average the two.

(b) Integrate to find the exact volume of the three-

dimensional object described in part (a).

In Problems 33–37, evaluate the integral by reversing the or-

der of integration.

33.

∫ 1

0

∫ 1

y

ex2

dx dy 34.

∫ 1

0

∫ 1

y

sin (x2) dx dy

35.

∫ 1

0

∫ 1

√
y

√
2 + x3 dx dy

36.

∫ 3

0

∫ 9

y2

y sin(x2) dx dy

37.

∫ 1

0

∫ e

ey

x

ln x
dx dy

38. Find the volume under the graph of the function

f(x, y) = 6x2y over the region shown in Figure 16.20.
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Figure 16.20

39. (a) Find the volume below the surface z = x2 + y2 and

above the xy-plane for −1 ≤ x ≤ 1,−1 ≤ y ≤ 1.

(b) Find the volume above the surface z = x2 + y2

and below the plane z = 2 for −1 ≤ x ≤ 1,

−1 ≤ y ≤ 1.

(b) blank
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In Exercises 17–22, write
∫

R
fdA as an iterated integral for

the shaded region R.
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32. (a) Use four subrectangles to approximate the volume

of the object whose base is the region 0 ≤ x ≤ 4
and 0 ≤ y ≤ 6, and whose height is given by

f(x, y) = xy. Find an overestimate and an under-

estimate and average the two.

(b) Integrate to find the exact volume of the three-

dimensional object described in part (a).

In Problems 33–37, evaluate the integral by reversing the or-

der of integration.
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38. Find the volume under the graph of the function

f(x, y) = 6x2y over the region shown in Figure 16.20.
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Figure 16.20

39. (a) Find the volume below the surface z = x2 + y2 and

above the xy-plane for −1 ≤ x ≤ 1,−1 ≤ y ≤ 1.

(b) Find the volume above the surface z = x2 + y2

and below the plane z = 2 for −1 ≤ x ≤ 1,

−1 ≤ y ≤ 1.
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882 Chapter Sixteen INTEGRATING FUNCTIONS OF SEVERAL VARIABLES

In Exercises 17–22, write
∫

R
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the shaded region R.
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For Exercises 23–27, evaluate the integral.
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0 ≤ y ≤ 2.
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25.
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27.
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32. (a) Use four subrectangles to approximate the volume

of the object whose base is the region 0 ≤ x ≤ 4
and 0 ≤ y ≤ 6, and whose height is given by

f(x, y) = xy. Find an overestimate and an under-

estimate and average the two.

(b) Integrate to find the exact volume of the three-

dimensional object described in part (a).

In Problems 33–37, evaluate the integral by reversing the or-

der of integration.
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39. (a) Find the volume below the surface z = x2 + y2 and

above the xy-plane for −1 ≤ x ≤ 1,−1 ≤ y ≤ 1.

(b) Find the volume above the surface z = x2 + y2

and below the plane z = 2 for −1 ≤ x ≤ 1,

−1 ≤ y ≤ 1.

Problem 4: Compute the following iterated integrals. Sketch the region R of integration.

(a)
∫ 2

0

∫ x

0
ex2

dy dx

(b)
∫ 4

1

∫ y

√
y

x2y3 dx dy



MAT 240 — 19 Iterated integrals Page 3 of 3

(c)
∫ 5

1

∫ 2x

x
sin (x) dy dx

Problem 5: Compute the following iterated integrals by reversing the order of integration.

(a)
∫ 2

0

∫ 2

y
ex2

dx dy

(b)
∫ 1

0

∫ 1

x2

√
y sin (y) dydx


