Calculus 1 Section 5-3: Substitution Rule

Question 7

Evaluate

/ T ln(l +4/1 - x2) dz.
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Calculus 1 Section 5-3: Substitution Rule

Question 7 - Solution

Let
u=+/1-—22
Then
du = __r dx = _z dr = —du
V1— 2?2 V1— 22
So the integral becomes
- /ln(l + u) du.

Now integrate by parts. Take
w = In(1+ u), dv = du,

SO

dw = 1 du, v = U.
1+u
Then
U
_/ln(1+u)du:—(uln(1+u)—/1+udu>.
Simplify
U i 1
1+u 1+u’
hence
/1iudu=/<1—1_'1_u>du:u—1n(1+u).
Therefore,

—(uln(l+u)—u+In(l+u)=—uln(l+u)+u—In(l+u)+C.
Substitute back u = v1 — z2:

—V1—22 1n(1+\/1—x2)—|—\/l—m2—1n(1+\/1—x2)+0
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