MA 124 (Calculus II) Lecture 7: February 12, 2019 Section A3

Professor Jennifer Balakrishnan, jbala@bu.edu

What is on today

1 Trigonometric integrals 1

2 Trigonometric substitution 3

1 Trigonometric integrals

Briggs-Cochran-Gillett §7.3 pp. 523 - 529

Evaluating [ sin™ x cos” z dx

e If m is odd and positive and n is real: split off sinx, rewrite the resulting even
power of sin x in terms of cosz, and then use u = cos x.

e If n is odd and positive and m is real: split off cosx, rewrite the resulting even
power of cosz in terms of sin x and then use v = sin z.

e If m and n are both even, nonnegative integers: use half-angle formulas to transform
the integrand into a polynomial in cos 2z and apply the preceding strategies once
again to powers of cos2x greater than 1.

Half-angle formulas

1— 2 1 2
cgs( x) cos? o — +cgs( x)

sinz =

Example 1 (§7.3 Ex 12). Evaluate [ cos*(20)d6.
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Example 2 (§7.3 Ex 18). Fuvaluate [ sin®6 cos® 6 df.

Reduction formulas
Let n be a positive integer.

N () __sin®lxcosx n—1 can—2
1. [sin"zdx = IR 4 2 [sin" "z dx

n—1 . o _ _
2. fcos”xdx: COb%qL"Tlfcosn 2xdx

3. [tan"zdx = tann_fll”" — [tan" 2z dr,n # 1

n

AT _ sec™ Zzxtanz n—2 n—2
4. [sec" xdr = 202 4 =2 [sec" 2 pdx,n # 1

Integrals of tanx, cot x,secx, cscx

/tanxdx:ln|secx]—|—0 /cotxdx:1n|sinx|+C

/secxdx =In|secx + tanz| + C /cscxdx = —In|cscx +cotx|+C

Evaluating [ tan™ xsec” x dz

e If n is even: split off sec? z, rewrite the remaining even power of sec x in terms of

tanz, and use u = tanx.

e If m is odd: split off sec x tan z, rewrite the remaining even power of tan z in terms

of secz, and use u = secx.

e If m is even and n is odd: rewrite the even power of tanx in terms of secx to
produce a polynomial in sec x; apply reduction formula 4 to each term.
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Example 3 (§7.3 Ex 42). Fuvaluate [ tan®fsec* df.

2 Trigonometric substitution

Briggs-Cochran-Gillett §7.4 pp. 531 - 533

For integrals with an a? — 2% term, we make the trigonometric substitution x = asin 6; note
that this gives = sin™!(z/a) for —7/2 < 0 < /2.

Example 4 (§7.4 Ex. 10). Evaluate foﬁ \/4””_27d:p.
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Example 5 (§7.4 Ex 13). Evaluate [

dx
(16—x2)1/2"

Example 6 (§7.4 Ex 32). Evaluate [ /9 — 4a?dx.
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