More Examples of Inverse Trigonometric Substitutions
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Theintegrand involves v/5° - x* which suggests the substitution
x=5sing.
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Now consider g as an angle in aright triangle with Sne (opp/hyp) equa to
x/5 and draw. Cdculate the adjacent side by the Pythagorean theorem
(adj® + opp?® =hyp®.) Notethe missing side on this triangle is the precisaly
the expression that suggested the origina subdtitution! Thisisnot a
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Since cosq >0 for

coincidence. We can complete the smplification of thisintegra by ql QlorQIvV
recdling the right triangle definition of
cotangent function as adj/opp.
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(X2 +a2) X=atanq
dx = asec’qdq

Theintegrand involves v/a* + x* which suggests the substitution
X=atanq.

_.asec’q , _ 1. _l1ad 1 0
%01 = O iq X T 0% 40 = 5 @+ 500k

lag 1. .6 lag | 1. o)
=~ +-sin2g -+ C=—~=+—sinq cosqg —-+C
A e A AP el

! (q+singcosq)+C

2a°

q=tan*(x/a)T Ql or QIV
a’+x*=a’+a’ tan’q

= a’(1+tan®q)
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(az + X2)2 - (azseczq)2

=a*sec’q

Note the use of the double angle formula sin2q = 2sinq cosq . Itiséa this point that we again consider g asan
anglein aright triangle. Thistime q has tangent (opp/ad)) equa to x/a. The missing Sde on thistriangleis

again the expression that suggested the origind subgtitution.
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