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9. f is positive for 0 ≤ x ≤ 1,−1 ≤ y ≤ 2. so the volume is∫ 1

x=0

∫ 2

y=−1

(2x2 + y4 sinπx)dydx =
∫ 1

x=0

(2x2y +
1
5
y5 sinπx)|2−1dx

=
∫ 1

x=0

(6x2 +
33
5

sinπx)dx = (2x3 − 33
5π

cos πx)|10 = 2 +
66
5π

14. ∫ 3

−2

∫ 1

0

|x| sinπydydx =
∫ 3

−2

|x|(− 1
π

cos πy)|10dx =
∫ 3

−2

2
π
|x|dx

=
2
π

(
∫ 0

−2

(−x)dx +
∫ 3

0

xdx) =
13
π
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7. ∫ 1

0

∫ √
1−x2

−
√

1−x2
3dydx =

∫ 1

0

3y|
√

1−x2

−
√

1−x2dx =
∫ 1

0

6
√

1− x2dx =
3π

2

15. First we find the intersection of

y = x2 + 2, y = 2x2 − 2

x2 + 2 = 2x2 − 2 ⇒ x = ±2, y = 6∫ ∫
D

(x− 2y)dA =
∫ 2

x=−2

∫ x2+2

y=2x2−2

(x− 2y)dydx =
∫ 2

x=−2

(xy − y2)|x
2+2

2x2−2dx

=
∫ 2

x=−2

(3x4−x3−12x2+4x+4)dx = (
3
5
x5− 1

4
x4−4x3+2x2+4x)|2−2 = −128

5

22. First we find the intersection of

y = 2x, y = 1− 2x− x2

in the first quadrant.

2x = 1− 2x− x2 ⇒ x = −2 +
√

5

1



because x must be positive. Now the area is∫ −2+
√

5

0

∫ 1−2x−x2

2x

dydx =
∫ −2+

√
5

0

(y)|1−2x−x2

2x dx =
∫ −2+

√
5

0

(1− 4x− x2)dx

= (x− 2x2 − 1
3
x3)|−2+

√
5

0 =
10
√

5− 22
3

26. (a) The Volume of the graph of z = x2 − y2 + 5 can be computed by
evaluating this integral :∫ ∫

D

(x2 − y2 + 5)dA =
∫ 2

−2

∫ √
4−x2

−
√

4−x2
(x2 − y2 + 5)dydx

note that on the region x2 + y2 ≤ 4 the function z = x2 − y2 + 5 is positive.
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1. (a)∫ 2

0

∫ 2x

x2
(2x + 1)dydx =

∫ 2

0

(2x + 1)y|2x
x2dx =

∫ 2

0

(2x + 1)(2x− x2)dx

=
∫ 2

0

(−2x3 + 3x2 + 2x) = (−1
2
x4 + x3 + x2)|20 = 4

(c) First we find the intersection of y = x2, y = 2x :

x2 = 2x ⇒ x = 0, 2.

so they intersect at P = (0, 0) and Q = (2, 4). also note that

y = x2(x ≥ 0) ⇒ x =
√

y

y = 2x ⇒ x =
y

2
so we can rewrite the integral in a as:

∫ 4

0

∫ √
y

y
2

(2x+1)dxdy =
∫ 4

0

(x2+x)|
√

y
y
2

dy =
∫ 4

0

(
y

2
+
√

y−y2

4
)dy = (

1
4
y2+

2
3
y

3
2− 1

12
y3)|20 = 4

12. If we change the order of integration we have :∫ π

0

∫ π

y

sinx

x
dxdy =

∫ π

0

∫ x

0

sinx

x
dydx =

∫ π

0

(
sinx

x
)y|x0dx =

∫ π

0

sinxdx = 2

2


