Calculus I Section 5-2: Computing Indefinite Integrals

Question 8

Evaluate the integral
/(LL‘2 + 1) In(2® 4 1) da.
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Calculus I Section 5-2: Computing Indefinite Integrals

Question 8 - Solution

Using substitution does not work!
uw=a%+1, du =2z dzx.

Rewrite the integrand:

d
(22 + D In(z? + 1) dz =ulnu- 2—u
x

Instead, apply integration by parts directly.

Let
u = In(z? 4 1), dv = (z? + 1) dx.
Then 5
2x T
du = 1:27—'_1 de, v = ? +x

Apply integration by parts:

3 3
/(m2+1)ln(x2+1)d$: (g—kx) ln(x2+1)—/<g+x>a:22j_1dx.

Simplify the remaining integral:

x3 N 2x 24 N 22
— = }
3 z2+1  3(22+1) 2241

Use algebraic division:

Thus,

/(:c2 + 1) In(z? + 1) do = <:'§ + x) In(z? +1) — / (g(ﬁ -1)+ 3<x22+ 0 + ;‘fJ dz.

Compute term by term:

3
/(xzfl)dx:%—z,

/ LI t / L £
———— axr = arctanx, — QX = X — arctanx.
2+ 1 2 +1

Putting everything together,

3 20 x4
/(x2+1)ln(x2+1)dx: (2+x)1n(m2+1)—g—;—i—garctanm—&—c
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