Calculus 1 Section 5-4: More Substitution

Question 10

Evaluate the integral

61}
—dx
/\/1+62“c
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Calculus 1 Section 5-4: More Substitution

Question 10 - Solution
Begin with an exponential substitution. Let
Then
du = e” dx.
Substitute into the integral:
/ <4 / L 4
——dr = | —— du.
V1+e2® V1+u?

Inverse trigonometric step (expanded):
We recognize the integrand as the derivative of arsinh u or arctan u—type expressions. Use a trigonometric
substitution to justify the result.

Let
u = tan6.
Then
du = sec® 0 db, \/1+u2:\/1—|—tan29:se09.
Substitute:

1 sec2 0
—— du= | =T a0 = [ secods.
/m " /sece /Sec

Recall the standard integral:
/sec&d@ = 1In|secf + tan6)|.

Substitute back using
tand = wu, secl = /1 + u2.
Thus,
1
7duzln(u+ 1+u2>.
/ V1+u?

Substitute back u = e*:

1n<e$ +4/1 —1—6295) +C
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