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Problem 43

Problem. Find the indefinite integral

∫
cosh 2x dx.

Solution. Let u = 2x and du = 2 dx. Then∫
cosh 2x dx =

1

2

∫
2 cosh 2x dx

=
1

2

∫
coshu du

=
1

2
sinhu+ C

=
1

2
sinh 2x+ C.

Problem 47

Problem. Find the indefinite integral

∫
cosh2 (x− 1) sinh (x− 1) dx.

Solution. Let u = x− 1 and du = dx. Then∫
cosh2 (x− 1) sinh (x− 1) dx =

∫
cosh2 u sinhu du.

Now let v = coshu and dv = sinhu du. Then∫
cosh2 u sinhu du =

∫
v2 dv

=
1

3
v3 + C

=
1

3
cosh3 u+ C

=
1

3
cosh3 (x− 1) + C.

Problem 55

Problem. Evaluate the integral

∫ ln 2

0

tanhx dx.
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Solution. Use the fact that tanhx =
ex − e−x

ex + e−x
and the fact that the numerator is the

derivative of the denominator. Then∫ ln 2

0

tanhx dx =

∫ ln 2

0

ex − e−x

ex + e−x
dx

=
[
ln |ex + e−x|

]ln 2

0

= ln |eln 2 + e− ln 2| − ln |e0 + e−0|

= ln

(
2 +

1

2

)
− ln 2

= ln 1.25.

Problem 57

Problem. Evaluate the integral

∫ 4

0

1

25− x2
dx.

Solution. Let x = 5u and dx = 5 du. Note that u(0) = 0 and u(4) = 4
5
. Then∫ 4

0

1

25− x2
dx =

∫ 4/5

0

5

25− 25u2
du

=
1

5

∫ 4/5

0

1

1− u2
du

=
1

5

[
1

2
ln

(
1 + u

1− u

)]4/5

0

=
1

10

(
ln

(
1 + 4

5

1− 4
5

)
− ln

(
1

1

))
=

1

10
ln 9

Problem 59

Problem. Evaluate the integral

∫ √2/4

0

2√
1− 4x2

dx.
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Solution. Let u = 2x and du = 2 dx. Note that u(0) = 0 and u(
√

2/4) =
√

2/2. Then∫ √2/4

0

2√
1− 4x2

dx =

∫ √2/4

0

2√
1− (2x)2

dx

=

∫ √2/2

0

1√
1− u2

du

= [arcsinu]
√

2/2
0

= arcsin

√
2

2
− arcsin 0

=
π

4
.

Problem 65

Problem. Find the derivative of the function y = cosh−1 3x.

Solution. Use the formula on page 389.

y′ =
3√

(3x)2 − 1

=
3√

9x2 − 1
.

Problem 73

Problem. Find the derivative of the function y = 2x sinh−1 (2x)−
√

1 + 4x2.

Solution.

y′ =

(
2 sinh−1 (2x) + 2x · 2√

(2x)2 + 1

)
− 1

2
· 8x√

1 + 4x2

= 2 sinh−1 (2x) +
4x√

4x2 + 1
− 4x√

4x2 + 1

= 2 sinh−1 (2x).

Problem 74

Problem. Find the derivative of the function y = x tanh−1 x+ ln
√

1− x2.
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Solution.

y′ =

(
tanh−1 x+ x · 1

1− x2

)
+

1
2
· −2x√

1−x2√
1− x2

= tanh−1 x+
x

1− x2
− x

1− x2

= tanh−1 x.

Problem 75

Problem. Find the indefinite integral

∫
1

3− 9x2
dx using the formulas from Theorem

5.20.

Solution. Factor 9 out of the denominator.∫
1

3− 9x2
dx =

1

9

∫
1

1
3
− x2

dx.

Then use theorem 5.20 with a = 1√
3
.

1

9

∫
1

1
3
− x2

dx =
1

9
· 1

2 · 1√
3

ln

∣∣∣∣∣
1√
3

+ x
1√
3
− x

∣∣∣∣∣+ C

=
1

6
√

3
ln

∣∣∣∣∣1 +
√

3x

1−
√

3x

∣∣∣∣∣+ C.

Problem 77

Problem. Find the indefinite integral

∫
1√

1 + e2x
dx using the formulas from Theo-

rem 5.20.

Solution. Let u = ex and du = ex dx. Then make the substitution and use Theorem
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5.20 with a = 1. ∫
1√

1 + e2x
dx =

∫
ex

ex
√

1 + e2x
dx

=

∫
1

u
√

1 + u2
du

= − ln
1 +
√

1 + u2

|u|
+ C

= − ln
1 +
√

1 + e2x

|ex|
+ C

= − ln
(

1 +
√

1 + e2x
)

+ ln ex + C

= − ln
(

1 +
√

1 + e2x
)

+ x+ C

= x− ln
(

1 +
√

1 + e2x
)

+ C

This looks very different from the book’s answer, but it is equivalent.

Problem 79

Problem. Find the indefinite integral

∫
1

√
x
√

1 + x
dx using the formulas from The-

orem 5.20.

Solution. Let x = u2 and dx = 2u du. Then∫
1

√
x
√

1 + x
dx =

∫
2u√

u2
√

1 + u2
du

=

∫
2u

u
√

1 + u2
du

= 2

∫
1√

1 + u2
du

= 2 ln
(
u+
√

1 + u2
)

= 2 ln
(√

x+
√

1 + x
)
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Problem 81

Problem. Find the indefinite integral

∫
−1

4x− x2
dx using the formulas from Theorem

5.20.

Solution. Complete the square in x.∫
−1

4x− x2
dx =

∫
1

x2 − 4x
dx

=

∫
1

(x2 − 4x+ 4)− 4
dx

=

∫
1

(x− 2)2 − 4
dx.

Let u = x− 2 and du = dx. Then∫
1

(x− 2)2 − 4
dx =

∫
1

u2 − 4
du

= −
∫

1

4− u2
du

= −1

4
ln

∣∣∣∣2 + u

2− u

∣∣∣∣
= −1

4
ln

∣∣∣∣2 + (x− 2)

2− (x− 2)

∣∣∣∣
= −1

4
ln

∣∣∣∣ x

4− x

∣∣∣∣

Problem 83

Problem. Evaluate the definite integral

∫ 7

3

1√
x2 − 4

dx using the formulas from The-

orem 5.20.
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Solution. ∫ 7

3

1√
x2 − 4

dx =
[
ln
(
x+
√
x2 − 4

)]7
3

= ln
(

7 +
√

72 − 4
)
− ln

(
3 +
√

32 − 4
)

= ln
(

7 +
√

45
)
− ln

(
3 +
√

5
)

= ln
(

7 + 3
√

5
)
− ln

(
3 +
√

5
)

= ln
7 + 3

√
5

3 +
√

5

= ln
3 +
√

5

2
.
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