
Calculus II HOMEWORK II Solution

1. Calculate
∫
cos5 x sin8 x dx

Solution: ∫
cos5 x sin8 x dx

=

∫
cos4 x sin8 x d sinx

=

∫
(1− sin2 x)2 sin8 x d sinx

=

∫
(1− 2 sin2 x+ sin4 x) sin8 x d sinx

=

∫
sin8 x− 2 sin10 x+ sin12 x d sinx

=
1

9
sin9 x− 2

11
sin11 x+

1

13
sin13 x+ C
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2. Calculate
∫
sin2 x cos2 x dx

Solution: ∫
sin2 x cos2 x dx

=

∫
(sinx cosx)2 dx

=

∫
(
sin 2x

2
)2 dx

=
1

4

∫
sin2 2x dx

=
1

8

∫
sin2 2x d2x

=
1

8

∫
1− cos 4x

2
d2x

=
1

32

∫
1− cos 4x d4x

=
1

32
(4x− sin 4x) + C
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3. Calculate
∫

1
cosx−1 dx

Solution: ∫
1

cosx− 1
dx

=

∫
cosx+ 1

(cosx− 1)(cosx+ 1)
dx

=

∫
cosx+ 1

cos2 x− 1
dx

=−
∫

cosx+ 1

sin2 x

=−
∫

cosx

sin2 x
dx−

∫
1

sin2 x
dx

=−
∫

1

sin2 x
d sinx+ cotx

=
1

sinx
+

cosx

sinx
+ C

=
1 + cos x

sinx
+ C
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4. Calculate
∫

1√
9x2+6x−8 dx

Solution:

1√
9x2 + 6x− 8

=
1

3
√
x2 + 2

3
x− 8

9

=
1

3
√

(x+ 1
3
)2 − 1

So we can let x+ 1
2
= sec t, where 0 < t < π

2
or π < t < 3

2
π

∫
1√

9x2 + 6x− 8
dx =

∫
1

3
√

(x+ 1
3
)2 − 1

dx

=
1

3

∫
1

tan t
d(sec t− 1

3
)

=
1

3

∫
cos t

sin t

sin t

cos2 t
dt

=
1

3

∫
1

cos t
dt

=
1

3
ln(sec t+ tan t) + C

=
1

3
ln(x+

1

3
+

√
(x+

1

3
)2 − 1) + C
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5. Calculate
∫ 1

0

√
x2 + 1 dx

Solution: Let x = tant, u = sin t∫ 1

0

√
x2 + 1 dx =

∫ π
4

0

√
tan2 t+ 1 d tan t =

∫ π
4

0

sec t× sec2 t dt

=

∫ π
4

0

1

cos3 t
d tan t =

∫ π
4

0

cos t

cos4 t
d tan t =

∫ π
4

0

1

(1− sin2 t)2
d sin t

=

∫ √
2

2

0

1

(1− u2)2
du =

∫ √
2

2

0

1

(u− 1)2(u+ 1)2
du

1

(u− 1)2(u+ 1)2

=
A

u− 1
+

B

(u− 1)2
+

C

u+ 1
+

D

(u+ 1)2

=
(A+ C)u3 + (A+B − C +D)u2 + (−A+ 2B − C − 2D)u+ (−A+B + C +D)

(u− 1)2(u+ 1)2

We get 
A+ C = 0

A+B − C +D = 0

−A+ 2B − C − 2D = 0

−A+B + C +D = 0

Solving the system of equations, we get A = −1
4
, B = C = D = 1

4
.

∫ √
2

2

0

1

(u− 1)2(u+ 1)2
dx =

1

4

∫ √
2

2

0

(
1

u− 1
+

1

(u− 1)2
+

1

u+ 1
+

1

(u+ 1)2
) dx

=
1

4
(− ln |x− 1| − 1

x− 1
+ ln |x+ 1| − 1

x+ 1
)

∣∣∣∣
√
2
2

0

=
ln(
√
2 + 1)

2
+ 1
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6. Calculate
∫ √

1− 4x2 dx

Solution:

Let x = 1
2
sin t, where −π

2
≤ t ≤ π

2
.

∫ √
1− 4x2 dx =

∫ √
1− 4(

1

2
sin t)2 d

1

2
sin t

=

∫
cos t(

cos t

2
) dt

=
1

2

∫
cos2 t], dt

=
1

4

∫
1 + cos 2t dt

=
1

8

∫
1 + cos 2t d2t

=
1

8
(2t+ sin 2t) + C

=
1

8
(2t+ 2 sin t cos t) + C

=
1

4
(sin−1 2x+ 2x

√
1− 4x2) + C
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7. Calculate
∫ √

x2−4
x

dx

Solution:

Let x = 2 sec t, where 0 ≤ t < π
2
or π ≤ t < 3

2
π

∫ √
x2 − 4

x
dx =

∫
2 tan t

2 sec t
d2 sec t

= 2 sin t× sin t

cos2 t
dt

= 2

∫
tan2 t dt

= 2

∫
sec2 t− 1 dt

= 2(tan t− t) + C

= 2(

√
(
x

2
)2 − 1− sec−1(

x

2
)) + C

= 2(

√
(
x

2
)2 − 1− cos−1(

2

x
)) + C

=
√
x2 − 4− 2 cos−1(

2

x
) + C
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8. Calculate
∫ 1

0
x−4

x2−5x+6
dx

Solution: x2 − 5x+ 6 = (x− 2)(x− 3).

x− 4

(x− 2)(x− 3)
=

A

x− 2
+

B

x− 3
=
A(x− 3) +B(x− 2)

(x− 2)(x− 3)
=

(A+B)x− (3A+ 2B)

(x− 2)(x− 3)

We get {
A+B = 1

3A+ 2B = 4

Solving the equations we obtain A = 2, B = −1.

∫ 1

0

x− 4

x2 − 5x+ 6
dx =

∫ 1

0

2

x− 2
− 1

x− 3
dx = 3 ln |x−2|−ln |x−3|

∣∣∣∣1
0

= ln 3−3 ln 2
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9. Calculate
∫

x5+x−1
x3+1

dx

Solution:

x5 + x− 1

x3 + 1
= x2 +

−x2 + x− 1

x3 + 1
= x2 − x2 − x+ 1

(x+ 1)(x2 − x+ 1)
= x2 − 1

x+ 1

So ∫
x5 + x− 1

x3 + 1
dx =

∫
x2 − 1

x+ 1
dx =

1

3
x3 − ln |x+ 1|+ C
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10. Calculate
∫ 16

9

√
x

x−4 dx

Solution: Let u =
√
x,

∫ 16

9

√
x

x− 4
dx =

∫ 4

3

u

u2 − 4
2u du

= 2

∫ 4

3

u2

u2 − 4
du

= 2

∫ 4

3

1 +
1

u− 2
− 1

u+ 2
du

= 2(u+ ln |u− 2| − ln |u+ 2|)
= 2(1 + ln 5− ln 3)
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