
20. Határozatlan integrál 2. megoldása

I.

1. t = x + 2

∫
x3

(x + 2)4
dx =

∫
(t− 2)3

t4
d t = ln |x + 2|+ 6

x + 2
− 6

(x + 2)2
+

8

3(x + 2)3
+ C

2. t =
√

1 + x

∫
1√

1 + x + (
√

1 + x)3
dx =

∫
2

1 + t2
d t = 2 arctg

√
1 + x + C

3. t = 4
√
x− 1

∫
x 4
√
x− 1 dx =

∫
4t4 + 4t8 d t =

4

5
(x− 1)

5
4 +

4

9
(x− 1)

9
4 + C

4. t = ex
∫

e4x

1 + ex
dx =

∫
t3

1 + t
d t =

e3x

3
−

e2x

2
+ ex− ln(1 + ex) + C

5. t =
√

ex−1

∫ √
ex−1 dx =

∫
2t2

t2 + 1
d t = 2

√
ex−1− 2 arctg(

√
ex−1) + C

6. t =
√
x

∫ √
x e
√
x

dx =

∫
2t2 et d t = 2 e

√
x(x− 2

√
x + 2) + C

7. t = arcsinx

∫ √
1− x2 dx =

∫
cos2 t d t =

1

2
x
√

1− x2 +
1

2
arcsinx + C

8. t = sinx

∫
sink x · cosx dx =

∫
tk d t =

sink+1 x

k + 1
+ C

9. t = cosx

∫
cosk x · sinx dx =

∫
−tk d t = −cosk+1 x

k + 1
+ C

10. t = sinx

∫
ctg x dx =

∫
1

t
d t = ln |sinx|+ C

11. t = cosx

∫
tg x dx =

∫
−1

t
d t = − ln |cosx|+ C

12. t = tg x

∫
tg2 x dx =

∫
t2

1 + t2
d t = tg x− x + C

13. t = tg x

∫
tg4 x dx =

∫
t4

1 + t2
d t =

tg3 x

3
− tg x + x + C

14. t = ex
∫

2

e3x− ex
dx =

∫
2

t4 − t2
d t = ln |ex−1| − ln |ex +1|+ 2 e−x +C

15. t =
√
x− 1

∫
1

x +
√
x− 1− 1

dx =

∫
2

t + 1
d t = 2 ln(

√
x− 1 + 1) + C
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II. A helyetteśıtés t = tg x.

1.

∫
1

tg x− 1
dx =

∫
1

(t− 1)(t2 + 1)
d t =

∫
1

2
· 1

t− 1
− 1

2·
t + 1

t2 + 1
d t =

=
1

2
ln |tg x− 1| − 1

4
ln(1 + tg2 x)− x

2
+ C

2.

∫
1

sin2 x + sin 2x
dx =

∫
1

t(t + 2)
d t =

∫
1

2t
− 1

2
· 1

t + 2
d t =

1

2
ln |tg x| − 1

2
ln |2 + tg x|+ C

3.

∫
1 + tg2 x

1− tg2 x
dx =

∫
1

1− t2
d t =

∫
1

2
· 1

t + 1
− 1

2
· 1

t− 1
d t ==

1

2
ln

∣∣∣∣ tg x + 1

tg x− 1

∣∣∣∣+ C

4.

∫
1

1 + 3 cos2 x
dx =

∫
1

t2 + 4
d t =

1

2
arctg

(
1

2
tg x

)
+ C

III.

1.

∫
x e−x

2

dx = −1

2
e−x

2

+C

2.

∫
3x

1 + 9x
dx =

1

ln 3
arctg 3x + C

3.

∫
ex√

1− e2x
dx = arcsin ex +C

4.

∫
ex

3
√

1 + ex
dx =

3

2
(1 + ex)

2
3 + C

5.

∫
cos lnx

x
dx = sin ln |x|+ C

6.

∫
cosx

1 + sin2 x
dx = arctg sinx + C

IV.

1.

∫
cos 2x cos 5x dx =

∫
1

2
cos(3x) +

1

2
cos(7x) dx =

1

6
sin(3x) +

1

14
sin(7x) + C

2.

∫
cos5 x sin2 x dx =

∫
cosx(sin2 x− 2 sin4 x + sin6 x) dx =

1

3
sin3 x− 2

5
sin5 x +

1

7
sin7 x + C

3.

∫
cos5 x dx =

∫
cosx(1− 2 sin2 x + sin4 x) dx = sinx− 2

3
sin3 x +

1

5
sin5 x + C

4.

∫
cos5 x sin3 x dx =

∫
cosx(sin3 x− 2 sin5 x + sin7 x) dx =

1

4
sin4 x− 1

3
sin6 x +

1

8
sin8 x + C

5.

∫
sin4 x dx =

∫
3

8
− 1

2
cos(2x) +

1

8
cos(4x) dx =

3

8
x− 1

4
cos(2x) +

1

32
sin(4x) + C

6.

∫
cos5 x sin5 x dx =

∫
cosx(sin5 x− 2 sin7 x + sin9 x) dx =

1

6
sin6 x− 1

4
sin8 x +

1

10
sin10 x + C
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