
1. ∫ 2

−1
x3 dx =

[
x4

4

]2
−1

=
16

4
− 1

4
= 4 +

1

4
=

15

4

2. ∫ π
2

0

cosx dx = [sinx]
π
2
0 = 1− 0 = 1

3. ∫ b

a

dx

x
= [ln |x|]ba = ln |b| − ln |a| = ln

∣∣∣∣ ba
∣∣∣∣

4. ∫ 1
2

− 1
2

dx√
1− x2

= [arcsinx]
1
2

− 1
2

=
π

6
+
π

6
=
π

3

5. ∫ ln 2

0

xe−x dx =

∣∣∣∣ u = x u′ = 1
v′ = e−x v = −e−x

∣∣∣∣ = [−xe−x]ln 2
0 −

∫ ln 2

0

(
−e−x

)
dx

= [−xe−x]ln 2
0 +

[
−e−x

]ln 2

0
= −1

2
ln 2− 0− 1

2
+ 1 =

1

2
(1− ln 2)

6. ∫ π

0

x sinx dx =

∣∣∣∣ u = x u′ = 1
v′ = sinx v = − cosx

∣∣∣∣
= [− cosx · x]π0 −

∫ π

0

− cosx dx = [− cosx · x]π0 + [sinx]π0 = π + 0 = π

7. ∫ 1

0

x(2− x2)5 dx =

∣∣∣∣ 2− x2 = t x = 1⇒ t = 1
−2x dx = dt x = 0⇒ t = 2

∣∣∣∣ = −1

2

∫ 1

2

t5 dt

=
1

2

∫ 2

1

t5 dt =
1

2

[
t6

6

]2
1

=
64

12
− 1

12
=

63

12

8. ∫ e8

1

dx

x
√

lnx+ 1
=

∣∣∣∣ lnx+ 1 = t x = e8 ⇒ t = 8 + 1
1
x dx = dt x = 1⇒ t = 0 + 1

∣∣∣∣ =

∫ 9

1

dt√
t

=
[
2
√
t
]9
1

= 6−2 = 4

9. Vypočtěte obsah plochy ohraničené křivkami

y = 2− x, y = x2

2− x = x2 →

0 = x2 + x− 2→

0 = (x+ 2)(x− 1)

∫ 1

−2
(2− x− x2) dx =

[
2x− x2

2
− x3

3

]1
−2

= 2− 1

2
− 1

3
−
(
−4− 4

2
− −8

3

)
= 5− 1

2
=

9

2

10.
y = 2x, y = 2, x = 0

2x = 2⇒ x = 1

∫ 1

0

(2− 2x) dx =

[
2x− 2x

ln 2

]1
0

= 2− 2

ln 2
−
(

0− 1

ln 2

)
= 2− 1

ln 2

1



11.

y = x2, y =
1

4
x2, y = 4

x2 =
1

4
x2 ⇒ x = 0

4 = x2 ⇒ x = ±2

4 =
1

4
x2 ⇒ x = ±4

S = 2S1

S1 =

∫ 2

0

(
x2 − x2

4

)
dx+

∫ 4

2

(
4− x2

4

)
dx =

[
x3

3
− x3

12

]2
0

+

[
4x− x3

12

]4
2

=
8

3
− 8

12
+16−16

3
−8+

8

12
=

16

3

S =
32

3

12. Vypočtěte objem komolého kužele s poloměrem podstav r1, r2 a výškou v.
Lichoběžńık [0, r2], [v, r1], [0, 0], [v, 0] necháme rotovat kolem osy x.

y = kx+ q, k =
r1 − r2
v

, q = r2

y =
r1 − r2
v

x+ r2

V = π

∫ b

a

f2(x) dx = π

∫ v

0

(
r1 − r2
v

x+ r2

)2

dx = π

∫ v

0

(
(r1 − r2)2

v2
x2 + 2

(r1 − r2)r2
v

x+ r22

)
dx

= π

[
(r1 − r2)2

3v2
x3 +

(r1 − r2)r2
v

x2 + r22x

]v
0

=
1

3
πv(r21 + r1r2 + r22)

13. Vypočtěte délku obkouku křivky

y = lnx, x1 =
√

3, x2 =
√

8.

l =

∫ x2

x1

√
1 + (f ′)2 dx =

∫ √8

√
3

√
1 +

1

x2
dx =

∫ √8

√
3

√
1 + x2x

x2
dx

=

∣∣∣∣ 1 + x2 = t2 x =
√

8⇒ t = 3

2x dx = 2t dt x =
√

3⇒ t = 2

∣∣∣∣ =

∫ 3

2

t2

t2 − 1
dt =

∫ 3

2

(
1 +

1

t2 − 1

)
dt

=

∫ 3

2

dt+
1

2

∫ 3

2

(
1

t− 1
− 1

t+ 1

)
dt = [t]

3
2 +

1

2
[ln |t− 1| − ln |t+ 1|]32 = 1 +

1

2
ln

(
3

2

)

2


