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Øving 11

1 Regn ut integralene

a)
∫ 1

−1

ex − e−x

2 dx.

b)
∫ e

1

ln x
x

dx.

c)
∫ 1

0
2x2ex

3+1 dx.

d)
∫ π

2

0
x2 cosx dx.

e)
∫ −1

−2

1
3x+ 2 dx.

f)
∫ e

1
x ln x dx.

Løsning.
a) ∫ 1

−1

ex − e−x

2 dx = 1
2

∫ 1

−1
ex dx+ 1

2

∫ 1

−1
(−e−x) dx

= 1
2[ex]1−1 + 1

2[e−x]1−1

= 0.

b) We set u = ln x⇒ du = 1
x dx.

x1 = 1⇒ u1 = 0, x2 = e⇒ u2 = 1.∫ e

1

ln x
x

dx =
∫ 1

0
udu =

[u2

2
]1

0
= 1

2 ·

c) We set u = x3 + 1⇒ du = 3x2 dx⇒ 2x2 dx = 2
3 du.

x1 = 0⇒ u1 = 1, x2 = 1⇒ u2 = 2.∫ 1

0
2x2ex

3+1 dx =
∫ 2

1

2
3e

u du =
[2

3e
u
]2

1
= 2

3(e2 − e).
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d) We have ∫ π
2

0
x2 cosx dx =

∫ π
2

0
x2(sin x)′ dx

=
[
x2 sin x

]π/2

0
−
∫ π/2

0
(x2)′(sin x) dx

= π2

4 −
∫ π/2

0
2x sin x dx

= π2

4 −
∫ π/2

0
2x(− cosx)′ dx

= π2

4 − [−2x cosx]π/2
0 +

∫ π/2

0
(2x)′(− cosx) dx

= π2

4 − 2
∫ π/2

0
cosx dx

= π2

4 − 2[sin x]π/2
0

= π2

4 − 2.

e) We set u = 3x+ 2⇒ du = 3 dx.
Then x = −2⇒ u = −4 and x = −1⇒ u = −1.∫ −1

−2

1
3x+ 2 dx =

∫ −1

−4

1
3u du = 1

3[ln |u|]−1
−4 = 1

3(ln 1− ln 4) = − ln 4
3 ·

f) We have ∫ e

1
x ln x dx =

∫ e

1

(x2

2
)′

ln x dx

=
[x2

2 ln x
]e

1
−
∫ e

1

x2

2 (ln x)′ dx

= e2

2 −
∫ e

1

x

2 dx

= e2

2 −
[
x2

4

]e
1

= e2

2 −
e2

4 + 1
4

= e2 + 1
4 ·
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2 Forklar hvorfor integralet ∫ 3

−3

1
x4dx

ikke bør løses ved å finne den antideriverte og sette inn grensene 3 og −3.

Løsning.
The function

f(x) = 1
x4

is not continuous on the interval [−4,4].
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