
Infinitesimal Calculus 1 Integrals 6

Trigonometric functions Solutions exercises 1–6

1.– Solve the following integrals:

a)

∫
sin 3x sin 2x dx Sol:

1

2
sinx− 1

10
sin 5x+ C

b)

∫
cos 4x cos 2x dx Sol:

1

4
sin 2x+

1

12
sin 6x+ C

c)

∫
sin 3x cos 5x dx Sol:

1

4
cos 2x− 1

16
cos 8x+ C

d)

∫
cos 2x sin 3x dx Sol: −1

2
cosx− 1

10
cos 5x+ C

2.– Find the following integrales:

a)

∫
cos4 x

sin5 x
dx Sol:

3

16
ln

∣∣∣∣1− cosx

1 + cosx

∣∣∣∣+ 3 cosx− 5 cos3 x

8 sin4 x
+ C

b)

∫
sin2 x cos5 x dx Sol:

1

3
sin3 x− 2

5
sin5 x+

1

7
sin7 x+ C

c)

∫
1

sin2 x cos2 x
dx Sol: tanx− cotanx+ C

d)

∫
1

sin3 x cosx
dx Sol: ln |tanx| − 1

2
cotan 2x+ C

3.– Obtain the primitives:

a)

∫
1

cosx− sinx
dx Sol:

1√
2
ln

∣∣∣∣∣∣
√
2 + 1 + tan

x

2√
2− 1− tan

x

2

∣∣∣∣∣∣+ C

b)

∫
5 cosx+ 6

2 cosx+ sinx+ 3
dx Sol: ln |2 cosx+ sinx+ 3|+ 2x+ C

c)

∫
1 + tanx

1− tanx
dx Sol: − ln |cosx− sinx|+ C

d)

∫
3 sinx+ 2 cosx

2 sinx+ 3 cosx
dx Sol: − 5

13
ln |2 sinx+ 3 cosx|+ 12

13
x+ C

4.– Solve the following integrals:

a)

∫
sinx

1 + cosx+ cos 2x
dx Sol: ln |2 + secx|+ C

b)

∫
tanx

1 + sin2 x tan2 x
dx Sol:

1√
3
arctan

(
2 tan2+1√

3

)
+ C

c)

∫
sin 2x

(2 + sinx)2
dx Sol: ln (2 + sinx)2 +

4

2 + sinx
+ C

d)

∫
1

sinx+ sin 2x
dx Sol:

1

6
ln |1− cosx|+ 1

2
ln |1 + cosx| − 2

3
ln |1 + 2 cosx|+ C

e)

∫
cosx

cos 2x
dx Sol:

1

2
√
2
ln

∣∣∣∣∣1 +
√
2 sinx

1−
√
2 sinx

∣∣∣∣∣+ C

f)

∫
1

cosx cos 2x
dx Sol:

1

2
ln

∣∣∣∣1− sinx

1 + sinx

∣∣∣∣+ 1√
2
ln

∣∣∣∣∣1 +
√
2 sinx

1−
√
2 sinx

∣∣∣∣∣+ C

g)

∫
cos2 x

4 cos2 x+ sin2 x
dx Sol:

1

3

[
x− 1

2
arctan

(
tanx

2

)]
+ C

h)

∫
sin 2x

1 + sin2 x
dx Sol: ln

(
1 + sin2 x

)
+ C



5.– Solve, depending on the values of parameter a ∈ R, the following integrals:

a)

∫
1

1 + a cos2 x
dx Sol: a = −1, I = −cotanx+ C

a > −1, I =
1√
1 + a

arctan
tanx√
1 + a

+ C

a < −1, I =
−1√
−1− a

argth
tanx√
−1− a

+ C

I =
−1

2
√
−1− a

ln

∣∣∣∣∣
√
−1− a+ tanx√
−1− a− tanx

∣∣∣∣∣+ C

b)

∫
1

1 + a sin2 x
dx Sol: a = −1, I = tanx+ C

a > −1, I =
1√
1 + a

arctan
(√

1 + a tanx
)
+ C

a < −1, I =
1√
−1− a

argth
(√
−1− a tanx

)
+ C

I =
1

2
√
−1− a

ln

∣∣∣∣∣1 +
√
−1− a tanx

1−
√
−1− a tanx

∣∣∣∣∣+ C

c)

∫
1

2− a sin2 x
dx Sol: a = 2, I =

1

2
tanx+ C

a < 2, I =
1√

2
√
2− a

arctan

(√
2− a tanx√

2

)
+ C

a > 2, I =
1√

2
√
a− 2

argth

(√
a− 2 tanx√

2

)
+ C

I =
1√

8
√
a− 2

ln

∣∣∣∣∣
√
2 +
√
a− 2 tanx√

2−
√
a− 2 tanx

∣∣∣∣∣+ C

d)

∫
1

3− a cos2 x
dx Sol: a = 3, I =

1

3
cotanx+ C

a < 3, I =
1√

3
√
3− a

arctan

(√
3 tanx√
3− a

)
+ C

a > 3, I =
−1√

3
√
a− 3

argth

(√
3 tanx√
a− 3

)
+ C

I =
−1√

12
√
a− 3

ln

∣∣∣∣∣
√
a− 3 +

√
3 tanx

√
a− 3−

√
3 tanx

∣∣∣∣∣+ C

6.– Obtain the following primitives:

a)

∫
sin5 x 3

√
cosx dx Sol: −3 3

√
cosx

(
cos5 x

16
− cos3 x

5
+

cosx

4

)
+ C

b)

∫
1√

sin3 x cos5 x
dx Sol:

2

3

√
tan3 x− 2√

tanx
+ C

c)

∫
sin3

(x
2

)
cos5

(x
2

)
dx Sol:

1

4
cos8

x

2
− 1

3
cos6

x

2
+ C

d)

∫
1

sin
(x
2

)
cos3

(x
2

) dx Sol: 2 ln
∣∣∣tan x

2

∣∣∣+ tan2
x

2
+ C

e)

∫
cotan 3x cosec 4x dx Sol:

1

4
cosec 4x− 1

6
cosec 6x+ C

f)

∫
cotan 3x cosec 3x dx Sol:

1

3
cosec 3x− 1

5
cosec 5x+ C


