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3.3 Trigonometric Substitution (p.250- 259 Mt x=3sh6 (why?)
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1. Evaluate each of the following integrals:
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2. C aseTl: Evaluate the given indefinite integral f V9 — x? dx Hint: let x =3sinf , 0{){ 3CosS P 0{ ©
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3. Problem-Solving Strategy: Integrating Expressions Involving vVa? — x? 3= \)‘%:)?_

(1) Make the substitution x = (A’ S(V\ @ anddx= Q- @S@d (L which yields Va2 —x2 = A Cos®
(2) Simplify the expression.

(3) Evaluate the integral using techniques from the section on trigonometric integrals. %
(4) Use the reference triangle to rewrite the result in terms of x: 6 = § EV\._‘ (_% [
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5.Evaluate f x3y/1 — x2 dx two ways: (1)usingu = 1 — x?2 (Z)usmgf trigonometric substitution. -,_c
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6. Case2: Evaluate the Wflnlte integral Hint:let x = tan 6 O{X = SCQz@. J 0
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Under this range of 8, we have
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*How to put x back to the result:
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7. Problem-Solving Strategy: Integrating Expressions Involving v a? + x2

(1) Make the substitution x ﬂo&qm (% and dx = QA &8]90{(9 which yields vVa? +x* = (f Sec 8

(2) Simplify the expression.
(3) Evaluate the integral using techniques from the section on trigonometrlc integrals

(4) Use the reference triangle to rewrite the result in terms of x: 6 'X'[XV\ C)()

9seln -7 =9 o0’ ® ak
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Under thistange of 8, we have

"JB]*O(V\@] 3secs Fanedo Jans| = fmg , oso<l
D<Q<I ~35 c8<T —Jano , Lo

—\5 ? M Q .SQCQ CQQ — 3 *How to put x back to the result:
=[q-( sel0—1) codf = »
secH = ? =

= (9s:C6 dQ - (q Secads
=1 Secslﬁq”@’re’ Dulsecs-¢faus| —q.ga| sew*f“wb

sind =

0( _1 SQC@‘(‘ @*& ) i,
X secodms — L Onlsecot fme( 1L, Sy B e

9. Problem Solving Strategy Intératn& Explzbssmnsalnvolvmg JxZ — a?
(1) Make the substitution x = - §eCQ anddx =q - $ec@- i"?'\-e which yields Vx? —a? = , a~)fqno\
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(2) Simplify the expression.

(3) Evaluate the integral using techniques from the section on trigonometrlc 1ntegra1s X
(4) Use the reference triangle to rewrite the result in terms of x: 6 = Se_ ( 0\3 Sec® = 7\ N
10. Find the area of the region between the graph of f(x) = Vx? — 9 and x-axis over the interval [3, 5]. \‘x
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