
1. 2.

3. 4.

5.  6. 

7. y  
cos2(sx )

sx
 dx

y  x sin3�x 2� dxy  �1 � sin 2x�2 dx

y
��2

0
 cos2 x dxy

��2

0
 sin2 3x dx

y sin4 x cos3 x dxy sin3 x dx
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C l i c k  h e r e  f o r  a n s w e r s .A C l i c k  h e r e  f o r  s o l u t i o n s .S

|||| 5.7 Trigonometric Integrals

8. 

9. y
2

0
 x 3

s4 � x2 dx

y
s3�2

1�2
 

1

x 2
s1 � x 2

 dx

10.

11. y 
dx

xsx 2 � 3

y 
dx

x 3
sx 2 � 16

12. 13. 

14. 15.
1

x6 � x3

x 3 � 4x 2 � 2

�x 2 � 1��x 2 � 2�

x 2 � 1

x 2 � 1
1

x 4 � x 3

16. 17. y 
x 2 � 1

x 2 � x
 dxy 

x 2

x � 1
 dx

18. 19.

20. 21. y 
3x 2 � 4x � 5

�x � 1��x 2 � 1�
 dxy

1

0
 

x 3

x 2 � 1
 dx

y 
dx

x�x � 1��2x � 3�
 y

7

3
 

1

�x � 1��x � 2�
 dx

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

12–15 |||| Write out the form of the partial fraction expansion of the
function. Do not determine the numerical values of the coefficients.

16–21 |||| Evaluate the integral.

1–11 |||| Evaluate the integral.

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■



Answers

C l i ck  h e r e  f o r  s o l u t i o ns .SC l i c k  h e r e  f o r  ex er c i se s .E

1. − cosx+ 1

3
cos3 x+ C

2. 1

5
sin5

x− 1

7
sin7

x+ C

3. π
4

4.  π
4

5. 3

2
x+ cos 2x− 1

8
sin 4x+ C

6. − 1

2
cos

(
x
2
)
+ 1

6
cos3

(
x
2
)
+ C

7.
√
x+ 1

2
sin (2

√
x) + C
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8. 2√
3

9. 64

15

10. 1

128

(
sec−1 x

4
+

4

√
x2−16

x2

)
+ C

11. 1√
3
ln

∣∣∣∣
√

x2+3−
√
3

x

∣∣∣∣+ C

12.
A

x
+

B

x2
+

C

x3
+

D

x− 1

13. 1 +
A

x 1
+

B

x+ 1

14.
Ax+B

x2 + 1
+

Cx+D

x2 + 2

15.
A

x
+

B

x2
+

C

x3
+

D

x− 1
+

Ex+ F

x2 + x+ 1

16. 1

2
x2 − x+ ln |x+ 1|+ C

17. x + ln  
(x− 1) 2

|x| + C

18. 1

3
ln 5

2

19. 1

3
ln |x| − ln |x+ 1|+ 2

3
ln |2x+ 3|+ C

20. 1

2
(1− ln 2)

21. (x− 1)2 + ln
√
x2 + 1− 3 tan−1 x+ C



Solutions

C l i ck  h e r e  f o r  a n s we r s .AC l i c k  h e r e  f o r  ex er c i se s .E

1.
∫
sin3

xdx =
∫ (

1− cos2 x
)
sinx dx

=
∫
sinx dx+

∫
cos2 x (− sinx) dx

= − cosx+ 1

3
cos3 x+ C

by the substitution u = cosx in the second integral.

2. Let u = sinx ⇒ du = cosxdx. Then∫
sin4

x cos3 xdx =
∫
sin4

x
(
1− sin2

x
)
cosxdx

=
∫ (

u
4 − u

6
)
du = 1

5
u
5 − 1

7
u
7 + C

= 1

5
sin5

x− 1

7
sin7

x+ C

3.
∫ π/2

0
sin2 3xdx =

∫ π/2

0

1

2
(1− cos 6x) dx

=
[
1

2
x− 1

12
sin 6x

]π/2

0
= π

4

4.
∫ π/2

0
cos2 x dx =

∫ π/2

0

1

2
(1 + cos 2x) dx

=
[
1

2
x+ 1

4
sin 2x

]π/2

0
= π

4

5.
∫
(1− sin 2x)2 dx =

∫ (
1− 2 sin 2x+ sin2 2x

)
dx

=
∫ [

1− 2 sin 2x+ 1

2
(1− cos 4x)

]
dx

=
∫ [

3

2
− 2 sin 2x− 1

2
cos 4x

]
dx

= 3

2
x+ cos 2x− 1

8
sin 4x+ C

6.  Let u = x2 ⇒ du = 2xdx. Then∫
x sin3

(
x
2
)
dx =

∫
sin3

u · 1

2
du

= 1

2

(− cosu+ 1

3
cos3 u

)
+ C

= − 1

2
cos

(
x
2
)
+ 1

6
cos3

(
x
2
)
+ C
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7.  Let u = 
√
x so that x = u

2 and dx = 2udu. Then

∫
cos2

√
x√

x
dx =

∫
cos2 u

u
2udu =

∫
2 cos2 udu

=
∫
(1 + cos 2u) du

= u+ 1

2
sin 2u+ C

=
√
x+ 1

2
sin

(
2
√
x
)
+ C

8. Let x = sin θ , where −π
2
≤ θ ≤ π

2
. Then dx = cos θ dθ and

√
1− x2 = |cos θ| = cos θ

(
since cos θ > 0 for θ in[−π

2
, π
2

])
. Thus∫ √

3/2

1/2

dx

x2
√
1− x2

=

∫ π/3

π/6

cos θ dθ

sin2 θ cos θ

=
∫ π/3

π/6
csc2 θ dθ = [− cot θ]

π/3
π/6

= − 1√
3
−

(
−
√
3
)

= 3√
3
− 1√

3
= 2√

3

9. Let x = 2 sin θ , −π
2
≤ θ ≤ π

2
. Then dx = 2 cos θ dθ and

√
4− x2 = |2 cos θ| = 2 cos θ, so∫ 2

0
x3

√
4− x2 dx =

∫ π/2

0
8 sin3 θ (2 cos θ) (2 cos θ) dθ

= 32
∫ π/2

0
cos2 θ

(
1− cos2 θ

)
sin θ dθ

= 32
∫ 0

1
u2

(
1− u2

)
(−du) (where u = cos θ)

= 32
∫ 1

0

(
u2 − u4

)
du = 32

[
1

3
u3 − 1

5
u5

]1
0

= 32
(
1

3
− 1

5

)
= 64

15

10. Let x = 4 sec θ , where 0 ≤ θ < π
2
or π ≤ θ < 3π

2
. Then

dx = 4 sec θ tan θ dθ and
√
x2 − 16 = 4 |tan θ| = 4 tan θ.

Thus∫
dx

x3
√
x2 − 16

=

∫
4 sec θ tan θ dθ

64 sec3 θ · 4 tan θ
= 1

64

∫
cos2 θ dθ = 1

128

∫
(1 + cos 2θ) dθ

= 1

128

(
θ + 1

2
sin 2θ

)
+ C = 1

128
(θ + sin θ cos θ) + C

= 1

128

(
sec−1 x

4
+

4

√
x2−16

x2

)
+ C

by the diagrams for 0 ≤ θ < π
2
and π ≤ θ < 3π

2
, where the

labels of the legs in the second diagram indicate the x-and

y-coordinates of P rather than the lengths of those sides.

Henceforth we omit the second diagram from our solutions.

11. Let x =
√
3 tan θ, where −π

2
< θ < π

2
. Then

∫
dx

x
√
x2 + 3

=

∫ √
3 sec2 θdθ√ √

3 sec θ

= 1√
3

∫
csc θdθ

= 1√
3
ln |csc θ − cot θ|+ C

=
1√
3
ln

∣∣∣∣
√
x2 + 3−√

3

x

∣∣∣∣+ C

3 tan θ
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12.
1

x4 − x3
=

1

x3 (x− 1)
=

A

x
+

B

x2
+

C

x3
+

D

x− 1

13.
x2 + 1

x2 − 1
= 1 +

2

(x− 1) (x+ 1)
= 1 +

A

x− 1
+

B

x+ 1

14.
x3 − 4x2 + 2

(x2 + 1) (x2 + 2)
=

Ax+B

x2 + 1
+

Cx+D

x2 + 2

15.
1

x6 − x3
=

1

x3 (x3 − 1)
=

1

x3 (x− 1) (x2 + x+ 1)

=
A

x
+

B

x2
+

C

x3
+

D

x− 1
+

Ex+ F

x2 + x+ 1

16.

∫
x2

x+ 1
dx =

∫ (
x− 1 +

1

x+ 1

)
dx

= 1

2
x2 − x+ ln |x+ 1|+ C

17.
x2 + 1

x2 − x
= 1 +

x+ 1

x (x− 1)
= 1− 1

x
+

2

x− 1
, so

∫
x2 + 1

x2 − x
dx = x− ln |x|+ 2 ln |x− 1|+ C

= x+ ln
(x− 1)2

|x| + C

18.
1

(x+ 1) (x− 2)
=

A

x+ 1
+

B

x− 2
⇒

1 = A (x− 2) +B (x+ 1). Taking x = −1, then x = 2,

gives A = − 1

3
, B = 1

3
. Hence∫

7

3

dx

(x+ 1) (x− 2)
=

1

3

∫
7

3

[
1

x− 2
− 1

x+ 1

]
dx

= 1

3
[ln |x− 2| − ln |x+ 1|]7

3

= 1

3
(ln 5− ln 8− ln 1 + ln 4)

= 1

3
ln 5

2

19. 
1

x (x+ 1) (2x+ 3)
=

A

x
+

B

x+ 1
+

C

2x+ 3
⇒

1 = A (x+ 1) (2x+ 3) +B (x) (2x+ 3) + C (x) (x+ 1).

Set x = 0 to get A = 1

3
. Take x = −1 to get B = −1, and

finally setting x = − 3

2
gives C = 4

3
. Now∫

dx

x (x+ 1) (2x+ 3)

=

∫ (
1/3

x
− 1

x+ 1
+

4/3

2x+ 3

)
dx

= 1

3
ln |x| − ln |x+ 1|+ 2

3
ln |2x+ 3|+ C

20.
x3

x2 + 1
=

(
x3 + x

)− x

x2 + 1
= x− x

x2 + 1
, so∫

1

0

x3

x2 + 1
dx =

∫
1

0

xdx−
∫

1

0

xdx

x2 + 1

=
[
1

2
x2

]1
0
− 1

2

∫
2

1

1

u
du (where u = x2 + 1, du = 2xdx)

= 1

2
− [

1

2
lnu

]2
1
= 1

2
− 1

2
ln 2 = 1

2
(1− ln 2)

21.
3x2 − 4x+ 5

(x− 1) (x2 + 1)
=

A

x− 1
+

Bx+ C

x2 + 1
⇒

3x2 − 4x+ 5 = A
(
x2 + 1

)
+ (Bx+ C) (x− 1). Take

x = 1 to get 4 = 2A or A = 2. Now

(Bx+ C) (x− 1) = 3x2 − 4x+ 5− 2
(
x2 + 1

)
= x2 − 4x+ 3

Equating coefficients of x2 and then comparing the constant

terms, we get B = 1 and C = −3. Hence,∫
3x2 − 4x+ 5

(x− 1) (x2 + 1)
dx =

∫ [
2

x− 1
+

x− 3

x2 + 1

]
dx

= 2 ln |x− 1|+
∫

xdx

x2 + 1
− 3

∫
dx

x2 + 1

= 2 ln |x− 1|+ 1

2
ln

(
x2 + 1

)− 3 tan−1 x+ C

= ln (x− 1)2 + ln
√
x2 + 1− 3 tan−1 x+ C




