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1. Let D be the region bounded by the y axis and the parabola x = −4y2 + 1. Compute
∫∫

D

y2dA.

[2 p.]

2. Let G = {(x, y) ∈ R2 : x2 + y2 ≤ π2, y ≥ 0}, calculate the integral
∫∫

G

sin(
√

x2 + y2)dA.

[2 p.]

3. Compute
∫∫∫

B

1√
x2 + y2 + z2

dV, where B = {(x, y, z) ∈ R3 : x2 + y2 + z2 ≤ 1}.

[2 p.]

4. Find the volume of the region bounded by the cylinders x2 + y2 = 4, x2 + y2 = 16 and the
planes z = −4 and z = 3.

[2 p.]

5. Solve the following initial value problem

y′′ − 2y′ + y = tet,

y(0) = 0, y′(0) = 3.

[2 p.]

ANSWERS:
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∫∫

D

y2dA =
∫ 1/2

−1/2
dy

∫ −4y2+1

0
y2dx =

∫ 1/2

−1/2
y2x

∣∣∣∣
−4y2+1

x=0

dy =

=
∫ 1/2

−1/2
(−4y2 + 1)y2dy =

∫ 1/2

−1/2
(−4y4 + y2)dy =

=
[1
3
y3 − 4

5
y5

]y=1/2

y=−1/2
= 2

[ 1
3 · 8 −

1
5 · 8

]
=

1
30

.

2.
∫∫

G

sin(
√

x2 + y2)dA =
polar

∫ π

0
dθ

∫ π

0
r sin rdr = π

∫ π

0
r sin rdr =

IBP

= π
[
− r cos r

∣∣∣
π

r=0
+

∫ π

0
cos rdr

]
= π

[
− π cosπ + sin r

∣∣∣
π

r=0

]
= π2.

With the following integration by parts (IBP): u = r, dv = sin rdr.

3.
∫∫∫

B

1√
x2 + y2 + z2

dV =
spherical

∫ 2π

0
dθ

∫ π

0
dφ

∫ 1

0

r2 sinφ

r
dr =

=
∫ 2π

0
dθ

∫ π

0
sinφdφ

∫ 1

0
rdr = 2π · 2 · 1

2
= 2π.
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4. Calling W the region of integration, the volume
between the cylinders is

V =
∫∫∫

W

dV =
cylindrical

∫ 2π

0
dθ

∫ 3

−4
dz

∫ 4

2
rdr =

2π · 7 · 12
2

= 84π.

5. Doing the Transform of Laplace to the equation:

s2F (s)− sy(0)− y′(0)− 2
(
sF (s)− y(0)

)
+ F (s) = L[tet](s),

(s2 − 2s + 1)F (s)− 3 =
1

(s− 1)2

(s− 1)2F (s) = 3 +
1

(s− 1)2

F (s) =
3

(s− 1)2
+

1
(s− 1)4

= 3L[tet](s) +
L[t3et](s)

3!
⇒

y(t) = 3tet +
1
3!

t3et = et
(
3t +

t3

6

)
.
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