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1. Find the following antiderivatives
∫

2
x2 − 2x + 2

dx,

∫
cos3 x sin2 x dx

∫
x(log x)2 dx

[4.5 p.]

2. Compute the limit

lim
x→0

∫ x
0 et2 dt− x

x3
.

[1.5 p.]

3. Find the area enclosed by the graph of the function f(x) =
1

1 + e−x
, its asymptote at x → +∞

and the vertical axis. [2 p.]

4. Compute the volume formed by revolving

0 ≤ y ≤ 1 + sinx, 0 ≤ x ≤ 2π

about the x axis: [2 p.]



ANSWERS:

1. ∫
2

x2 − 2x + 2
dx =

∫
2

(x− 1)2 + 1
dx = 2 arctan(x− 1) + C.

∫
cos3 x sin2 x dx =

∫
cosx(1− sin2 x) sin2 x dx =

∫
cosx sin2 x dx−

∫
cosx sin4 x dx =

=
1
3

sin3 x− 1
5

sin5 x + C.

For the last one, do IBP twice, first using u = (log x)2 and second with u = log x,
∫

x(log x)2 dx =
x2

2
log2 x−

∫
2
log x

x

x2

2
dx =

=
x2

2
log2 x−

∫
x log x dx =

x2

2
log2 x− x2

2
log x +

∫
x

2
dx =

=
x2

2
log2 x− x2

2
log x +

x2

4
+ C.

2.

lim
x→0

∫ x
0 et2dt− x

x3
=

L′H
lim
x→0

ex2 − 1
3x2

=
L′H

lim
x→0

2xex2

6x
=

1
3
.

3.

A =
∫ ∞

0

(
1− 1

1 + e−x

)
dx =

∫ ∞

0

e−x

1 + e−x
dx = − log (1 + e−x)

∣∣∣∣
∞

0

= log 2.

4.

Vx = π

∫ 2π

0
(1 + sinx)2dx = π

∫ 2π

0
(1 + 2 sinx + sin2 x)dx =

= π

∫ 2π

0

(
1 + 2 sinx +

1− cos 2x

2

)
dx = π

∫ 2π

0

(
3
2

+ 2 sinx− cos 2x

2

)
dx = 3π2 + 0 + 0 = 3π2.


