Calculus II Section 1-3: Trigonometric Substitution

Question 3

Find the total area under
y=(a*+9)

on 0 <z <.
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Calculus II Section 1-3: Trigonometric Substitution

Question 3 — Solution

x2+9
x
0
3
The required area is the improper integral
b
d
I= lim e

babe Jy (@2 1+ 9)2

Let = 3tanf. Then
dx = 3sec? 0 db), (22 +9)%/2 = 27 sec® 0.

The bounds transform as x = 0= 60 =0 and x — oo = 0 — w/2. Thus,

1 71'/2
[:,/ cos 0 df
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9

1
= 5 [Sin 9]3/2
_1

The integrand is positive, so this convergent improper integral equals the geometric area. Therefore,
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