
Math 252 Test # 1 Material Fall 2009 (Test Date: October 16, 2009)

EXERCISES
Page 325 1, 2, 7-11
Page 339 1-4, 6, 7
Page 347 1-4, 6-10
Page 353 1, 2, 8, 10, 11
Page 363 1-4, 9-18, 21, 28

1. Find the volume above the xy-plane bounded by the paraboloid z = x2+y2 and the planes x = ±1,
y = ±1.
Ans.

∫ 1

−1
[
∫ 1

−1
(x2 + y2) dx] dy

2. Find the volume above the xy-plane bounded by the cylinder x2+y2 = 1 and the plane x+y+z = 2.
Ans.

∫ 1

−1
[
∫√1−x2

−
√

1−x2(2− x− y) dy] dx

3. Find the volume above the xy-plane bounded by the cylinder y = 4 − x2 and the planes y = 3x
and z = x + 4.
Ans.

∫ 1

−4
[
∫ 4−x2

3x
(x + 4) dy] dx

4. Find the volume of the solid bounded by the coordinate planes, the planes x = 2 and y = 5, and
the surface 2z = xy.
Ans.

∫ 2

0
[
∫ 5

0
(xy

2 ) dy] dx

5. Find the volume above the xy-plane bounded by the cylinder x2 + y2 = 9 and the paraboloid
3z = x2 + y2.
Ans.

∫ 3

−3
[
∫√9−x2

−
√

9−x2((x2+y2

3 ) ) dy] dx

6. Find the volume of the solid in the first octant bounded by the cylinder 4y = x2 and the planes
x = 0, z = 0, y = 4, and x− y + 2z = 2.
Ans.

∫ 4

0
[
∫ 4

x2
4

( 2−x−y
2 ) dy] dx

7. Change the order of integration of

(a)
∫ 1

0
[
∫ 1

y
1

1+x4 dx]dy.

Ans.
∫ 1

0
[
∫ x

0
1

1+x4 dy]dx

(b)
∫ 3

0
[
∫ 2x+3

x2 xdy]dx.

Ans.
∫ 3

0
[
∫√y

0
xdx]dy +

∫ 9

3
[
∫√y

y−3
2

xdy]dx

(c)
∫ 1

0
[
∫ x

x2(2x + 2y)dy]dx.
Ans.

∫ 1

0
[
∫√y

y
(2x + 2y)dx]dy

(d)
∫ 4

0
[
∫ y

0
3
√

y2 + 9dx]dy.
Ans.

∫ 4

0
[
∫ 4

x
3
√

y2 + 9dx]dy

(e)
∫ 2

1
[
∫ y3

y2 dx]dy.

Ans.
∫ 4

1
[
∫√x

3√x
dy]dx+

∫ 8

4
[
∫ 2

3√x
dy]dx.

(f)
∫ π

2
0

[
∫ cos x

0
ydy]dx.

Ans.
∫ 1

0
[
∫ cos−1 y

0
ydx]dy

(g)
∫ e3

1
[
∫ 1

y

0 exydx]dy.

Ans.
∫ 1

e3
0 [

∫ e3

1
exydy]dx +

∫ 1
1

e3
[
∫ 1

x

1
exydy]dx

(h)
∫ 3

1
[
∫ ln y

0
yexdx]dy.

Ans.
∫ ln 3

0
[
∫ 3

ex yexdy]dx
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(i)
∫ 1

0
[
∫√1−y2

−
√

1−y2
ydx]dy.

Ans.
∫ 1

−1
[
∫√1−x2

0
ydy]dx.

(j)
∫ π

0
[
∫ x

0
x cos ydy]dx.

Ans.
∫ π

0
[
∫ π

y
x cos ydx]dy

(k)
∫ 2

−3
[
∫ y2

0
(x2 + y)dx]dy.

Ans.
∫ 4

0
[
∫ 2√

x
(x2 + y)dy]dx +

∫ 9

0
[
∫ −√x

−3
(x2 + y)dy]dx.

(l)
∫ 2

0
[
∫ 1

y
2
(ex3

y)dx]dy.

Ans.
∫ 1

0
[
∫ 2x

0
(ex3

y)dy]dx.

(m)
∫ 1

0
[
∫ 1

1−y
(x + y2)dx]dy.

Ans.
∫ 1

0
[
∫ 1

1−x
(x + y2)dy]dx.

(n)
∫ 1

−1
[
∫ 1

|y|(x + y)2 dx]dy.

Ans.
∫ 1

0
[
∫ x

0
(x + y)2 dy]dx +

∫ 1

0
[
∫ 0

−x
(x + y)2 dy]dx.

8. Use double integrals to find the area of the region bounded by the given curves and lines.

(a) The parabola x = y2 and the line y = x− 2.
Ans.

∫ 2

−1
[
∫ y+2

y2 dx] dy

(b) The parabola y = x− x2 and the line x + y = 0.

Ans.
∫ 2

0
[
∫ x−x2

−x
dy] dx

(c) The axes and the line 2x + y = 2a (a > 0).
Ans.

∫ a

0
[
∫ 2a−2x

0
dy] dx

(d) The y-axis, the line y = 3x, and the line y = 6.
Ans.

∫ 2

0
[
∫ 6

3x
dy] dx

(e) The x-axis, the curve y = e−x, and the lines x = 0, x = a (a > 0).

Ans.
∫ a

0
[
∫ e−x

0
dy] dx

(f) The parabolas y = x2 and y = 2x− x2.

Ans.
∫ 1

0
[
∫ 2x−x2

x2 dy] dx

9. (a) Evaluate
∫ ∫

D
(x− y2)dxdy, where D is the region {(x, y)|0 ≤ x ≤ 4,

√
x ≤ y ≤ 2 }.

Ans.
∫ 4

0
[
∫ 2√

x
(x− y2) dy] dx

(b) Evaluate
∫ ∫

D
(1− sinπx)ydxdy, where D is the region {(x, y)|0 ≤ x ≤ 1, 0 ≤ y ≤ x}.

Ans.
∫ 1

0
[
∫ x

0
(1− sinπx)y dy] dx

(c) Evaluate
∫ ∫

D
(x2 + y)dxdy, where D is the region {(x, y)|−3 ≤ y ≤ 2, 0 ≤ x ≤ y2}.

Ans.
∫ 2

−3
[
∫ y2

0
(x2 + y) dx] dy

(d) Evaluate
∫ ∫

D
(x2+y2)dxdy, where D is the region bounded by the positive x-axis, the positive

y-axis, and the line 3x + y = 9.
Ans.

∫ 3

0
[
∫ 9−3x

0
(x2 + y2) dy] dx

(e) Evaluate
∫ ∫

D
y2
√

xdA, where D is the region {(x, y)|x > 0, x2 < y < 10− x2}.
Ans.

∫√5

0
[
∫ 10−x2

x2 y2
√

x dy] dx
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10. Evaluate
∫ ∫ ∫

B
dxdydz, where B is the region bounded by the coordinate planes and the plane

x + y + z = 1.
Ans.

∫ 1

0
[
∫ 1−x

0
(
∫ 1−x−y

0
dz)dy]dx

11. Find the volume of the sphere x2 + y2 + z2 = a2.

Ans.
∫ a

−a
[
∫√a2−x2

−
√

a2−x2(
∫√a2−x2−y2

−
√

a2−x2−y2
dz)dy]dx

12. Evaluate

(a)
∫ 1

0

∫ x2

0

∫ xy3

0
18x3y2zdzdydx

Ans. 1
24

(b)
∫ 1

0

∫ 1

y2

∫ 1−x

0
xdzdxdy

Ans. 4
35

(c)
∫ 2

0

∫ π

0

∫ ln 4

0
x3 cos y

2ezdzdydx
Ans. 24

(d)
∫ 1

0

∫√3z

0

∫√3(y2+z2)

0
xyz

√
x2 + y2 + z2dxdydz

Ans. 31
15

(e)
∫√π

2
0

∫√π
2

x

∫ 3

1
sin y2dzdydx

Ans. 2
∫√π

2
0

∫ y

0
sin y2dxdy = 1

13. Evaluate
∫ ∫ ∫

W
zdxdydz, where W is the region bounded by the four planes x = 0, y = 0, z = 0,

z = 1, and the cylinder x2 + y2 = 1, with x ≥ 0, y ≥ 0.
Ans.

∫ 1

0
[
∫√1−x2

0
(
∫ 1

0
zdz)dy]dx

14. Evaluate
∫ ∫ ∫

W
zex+ydxdydz, where W = [0, 1]× [0, 1]× [0, 1].

Ans. (e−1)2
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15. Evaluate
∫ ∫ ∫

W
(x2 + y2 + z2)dxdydz, where W is the region bounded by x + y + z = a (a > 0),

x = 0, y = 0, and z = 0.
Ans.

∫ a

0
[
∫ a−x

0
(
∫ a−x−y

0
(x2 + y2 + z2)dz)dy]dx = a5

20

16. Set up a triple integral for the volume of each of the following solid regions.

(a) The region in the first octant bounded above by the cylinder z = 1 − y2 and lying between
the vertical planes given by x + y = 1 and x + y = 3
Ans.

∫ 1

0
[
∫ 3−y

1−y
(
∫ 1−y2

0
dz)dx]dy

(b) The upper hemisphere given by z =
√

1− x2 − y2.

Ans.
∫ 1

−1
[
∫√1−x2

−
√

1−x2(
∫√1−x2−y2

0
dz)dy]dx

(c) The region bounded below by the paraboloid z = x2+y2 and above by the sphere x2+y2+z2 =
6.
Ans.

∫√2

−
√

2
[
∫√2−x2

−
√

2−x2(
∫√6−x2−y2

x2+y2 dz)dy]dx

17. Use the triple integration to find the volumes of the given regions.

(a) The region in the first octant bounded by the cylinder x = 4−y2 and the planes y = z, x = 0,
z = 0.
Ans.

∫ 2

0
[
∫ 4−y2

0
(
∫ y

0
dz)dx]dy

(b) The region above the xy-plane bounded by the surfaces z2 = 16y, z2 = y, y = x, y = 4, and
x = 0.
Ans.

∫ 4

0
[
∫ y

0
(
∫ 4

√
y√

y
dz)dx]dy
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(c) The region bounded by the paraboloids z = 8− x2 − y2 and z = x2 + 3y2.

Ans.
∫√2

−
√

2
[
∫√4−2y2

−
√

4−2y2
(
∫ 8−x2−y2

x2+y2 dz)dx]dy

(d) The region bounded by the ellipsoid x2

a2 + y2

b2 + z2

c2 = 1

Ans.
∫ b

−b
[
∫ a

√
1− y2

b2

−a
√

1− y2

b2

(
∫ c

√
1− x2

a2−
y2

b2

−c
√

1− x2

a2−
y2

b2

dz)dx]dy

(e) The region bounded by the cylinder z = 4− y2 and the paraboloid z = x2 + 3y2.

Ans.
∫ 1

−1
[
∫ 2
√

1−y2

−2
√

1−y2
(
∫ 4−y2

x2+3y2 dz)dy]dx

(f) The region bounded by the coordinate planes and the plane x
a + y

b + z
c = 1

Ans.
∫ b

0
[
∫ a(1− y

b )

0
(
∫ 1− x

a−
y
b

0
dz)dx]dy

(g) The region bounded by the cylinder x2+y2 = 4x, the xy-plane and the paraboloid 4z = x2+y2.

Ans.
∫ 4

0
[
∫√4x−x2

−
√

4x−x2(
∫ 1

4 (x2+y2)

0
dz)dy]dx
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