
1. Pomocí první substitu£ní metody vypo£t¥te neur£itý integrál funkce f :

(a) f(x) = cotg(x)
wolframalpha

(b) f(x) =
(
sin(x2 )− cos(x2 )

)2
wolframalpha

(c) f(x) = x
√
x2 − 2011

wolframalpha

(d) f(x) = 1
x2+3

wolframalpha

(e) f(x) = ln(x)−3
x
√

ln(x)

wolframalpha

(f) f(x) = −3x−1−9x2

4
√

ln(x)+x3
, Df = (1,∞)

wolframalpha

2. Pomocí metody per-partes vypo£t¥te neur£itý integrál funkce f :

(a) f(x) = x2ex

wolframalpha

(b) f(x) = (x2 + x− 2) ln(x)
wolframalpha

http://www.wolframalpha.com/input/?i=integrate+cotg%28x%29+dx
http://www.wolframalpha.com/input/?i=integrate+%28sin%28x%2F2%29-cos%28x%2F2%29%29^2+dx
http://www.wolframalpha.com/input/?i=integrate+x*sqrt%28x^2-2011%29+dx
http://www.wolframalpha.com/input/?i=integrate+1%2F%28x^2%2B3%29+dx
http://www.wolframalpha.com/input/?i=integrate+%28log%28x%29-3%29%2F%28x*sqrt%28log%28x%29%29%29+dx
http://www.wolframalpha.com/input/?i=integrate+%28-3x^%28-1%29-9x^2%29%2F%28log%28x%29%2Bx^3%29^%281%2F4%29+dx
http://www.wolframalpha.com/input/?i=integrate+x^2*e^x+dx
http://www.wolframalpha.com/input/?i=integrate+%28x^2%2Bx-2%29ln%28x%29+dx
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1. (a) f je spojitá na (0 + kπ, π + kπ), k ∈ Z. Na kaºdém z t¥chto interval· platíˆ
cotg(x) dx =

ˆ
cos(x)

sin(x)
dx =

ˆ
1

sin(x)
· sin′(x) dx =︷ ︸︸ ︷

t = sin(x)
dt = cos(x)dx

(ˆ
1

t
dt

)
|t=sin(x)

=

= (ln(|t|))|t=sin(x)
= ln(| sin(x)|)

(b) ˆ (
sin(

x

2
)− cos(

x

2
)
)2

dx =

ˆ
sin2(

x

2
)− 2 sin(

x

2
) cos(

x

2
) + cos2(

x

2
) dx =

ˆ
1− 2 sin(

x

2
) cos(

x

2
) dx =

= x− 2

ˆ
sin(

x

2
)
(
2 sin(

x

2
)
)′

dx =︷ ︸︸ ︷
t = sin(x2 )

dt = 1
2 cos(

x
2 )dx

x− 4

(ˆ
tdt

)
|t=sin( x

2
)

=

= x− 4
sin2(x2 )

2
= x− 2 sin2(

x

2
) na R

nebo jinak: ˆ
2 sin(

x

2
) cos(

x

2
) dx =

ˆ
sin(x) dx = − cos(x)

a tedy za výsledek m·ºeme brát také nap°íklad x+ cos(x). Skute£n¥:

cos(x)−
(
−2 sin2(x

2
)
)
= cos(x) + 2

1− cos(2x
2 )

2
= 2,

coº je konstanta.

(c) f je spojitá na (−∞,−
√
2011〉 a na 〈

√
2011,∞) a tedyˆ

x
√
x2 − 2011 dx =

ˆ √
x2 − 2011 · 1

2
(x2 − 2011)′︸ ︷︷ ︸

x

dx =︷ ︸︸ ︷
t = x2 − 2011

dt = 2xdx

(
1

2

ˆ
t
1
2 dt

)
|t=x2−2011

=

=

(
1

3
t
3
2

)
|t=x2−2011

=

(
x2 − 2011

) 3
2

3
na (−∞,−

√
2011) a na (

√
2011,∞)

(d) f je spojitá na R a

ˆ
1

x2 + 3
dx =

ˆ
1

3
(

x√
3

)2
+ 3

dx =︷ ︸︸ ︷
t = x√

3

dt = 1√
3
dx

(√
3

3

ˆ
1

t2 + 1
dt

)
|t= x√

3

=

=

(√
3

3
arctg(t)

)
|t= x√

3

=
1√
3
arctg(

x√
3
) na R

(e) f je spojitá na (0, 1) a na (1,∞) a dáleˆ
ln(x)− 3

x
√
ln(x)

dx =︷ ︸︸ ︷
t = ln(x)

dt = 1
xdx

(ˆ
t− 3

t
1
2

dt

)
|t=ln(x)

=

(
2

3
t
3
2 − 6t

1
2

)
|t=ln(x)

=

=
2

3
ln

3
2 (x)− 6 ln

1
2 (x) =

2

3

√
ln(x) (ln(x)− 9) na (0, 1) a na (1,∞)



(f) f je spojitá na (1,∞) a dále

ˆ
−3x−1 − 9x2

4
√
ln(x) + x3

dx =︷ ︸︸ ︷
t = ln(x) + x3

dt =
(
1
x + 3x2

)
dx

(
−3
ˆ
t−

1
4 dt

)
|t=ln(x)+x3

=

=

(
−34

3
t
3
4

)
|t=ln(x)+x3

= −4
(
ln(x) + x3

) 3
4

2. (a) Funkce f je spojitá na R a

ˆ
x2ex dx =︷ ︸︸ ︷

u(x) = x2 =⇒ u′(x) = 2x
v′(x) = ex =⇒ v(x) = ex

x2ex − 2

ˆ
xex dx =︷ ︸︸ ︷

u(x) = x =⇒ u′(x) = 1
v′(x) = ex =⇒ v(x) = ex

= x2ex − 2

(
xex −

ˆ
ex dx

)
= ex

(
x2 − 2x+ 2

)
na R

(b) Funkce f je spojitá na Df = R+ a

ˆ
(x2 + x− 2) ln(x) dx =

=︷ ︸︸ ︷
u(x) = ln(x) =⇒ u′(x) = 1

x

v′(x) = x2 + x− 2 =⇒ v(x) = x3

3 + x2

2 − 2x

(
x3

3
+
x2

2
− 2x

)
ln(x)−

ˆ x3

3 + x2

2 − 2x

x
dx =

=

(
x3

3
+
x2

2
− 2x

)
ln(x) +

ˆ
2− x2

3
− x

2
dx =

(
x3

3
+
x2

2
− 2x

)
ln(x) + 2x− x3

9
− x2

4
=

=
x

36

[
6
(
2x2 + 3x− 12

)
ln(x)− 4x2 − 9x+ 72

]
na R+


