Calculus 1 Section 5-4: More Substitution

Question 3

Evaluate the integral

2
/Iida:, r>3.
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Calculus 1 Section 5-4: More Substitution

Question 3 - Solution
Because the integrand involves vx2 — a2, a hyperbolic substitution is natural.

Let
x = 3cosht.

dr = 3sinh t dt, Va2 —9=19cosh’t — 9 = 3sinht.

Substitute into the integral:

Then

z? 9 cosh? ¢ 9
———=dx = | ———— -3sinhtdt = | 9cosh”tdt.
/a/m2—9 / 3sinht /

Use the identity

1 h(2t
cosh?t = H#().

Then 0 0 )
/9cosh2tdt =3 /(1 + cosh(2t)) dt = 3 (t + 3 sinh(2t)) .

Simplify:

9 9

Return to z. Since

x=3cosht = = arcosh(%) ,
and
3 3 9

79 22v/22 — 9
sinh(2t) = 2sinh ¢ cosht = 2 (x) (x) _ VT T Y

Substitute back:

garcosh<§) + gx/xZ -9+ C
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