21-122 - Integration and Approximation
Instructor: Adam Gutter
Fall 2014

21-122 - Week 2, Recitation 2

e Review
e 7.2 - Trigonometric Integrals: Example 8, 21, 23, 25, 29, 31, 41, 43
e Return HW 1

Review

e Evaluating [ tan™ zsec™ z du.

1. If n is even, save a power of sec? x, express the remaining factors in terms of tan z, and substitute
u = tanz, du = sec? z dz.

2. If m is odd, save a factor of secxtanz, express the remaining factors in terms of secxz, and
substitute u = secz, du = secx tan x dx.

e [tanz dz =1In|secx|+ C, [secx dx =1In|secz + tanz| + C

e More useful formulas

sin Acos B = %(sin(A — B) +sin(A + B))
sin Asin B = $(cos(A — B) — cos(A + B))
cos Acos B = $(cos(A — B) + cos(A + B))

Section 7.2 - Trigonometric Integrals

(Example 8) Find [ sec®z dx.
Solution - The substitutions v = tanz, u = secx don’t work, so try integration by parts. Let u = secx,

dv = sec? z dzx, so then du = secxtanz dr and v = tanz. Now
/sec3xdx:tanxsecx—/tan2msecx dx
:tanxsecx—/(seCQx—l)secx dx
:tanxsecx—/sec3xda:+/seca: dx
= 2/sec3x dx:tan:cseca:Jr/secx dx

= /sec3x dr = 1(tanzsecz + In|secx + tanz|) + C

O
(21) Evaluate [ tanzsec®z dz.
Solution - The power of tangent is odd, so substitute u = secx, du = tan x sec x dx. We have
/tanmsec3x dx = /sech(tanxsecx dz) = /u2 du = L; +C = % +C
O

23) Evaluate [tan?z dzx.
(23)
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Solution - Write
/tanzxda?: /(seczxf 1) de =tanz — 2z 4+ C

O
(25) Evaluate [ tan®xsec®x dz.
Solution - The power of secant is even, so substitute © = tanx, du = sec? x dx and get
/tan4 zsect z dr = /tan4 z(sec? z)? (sec? x d)
= /u4(1 +u?)? du
:/u8+2u6+u4du
_ 9 2 7 5
_ tan® 2 7 tan®
=25+ Stan’ v+ HE + O
O
(29) Evaluate [ tan®xsecz dz.
Solution - The power of tangent is odd, so substitute u = sec x, du = tan z secx dr and write
/tan?’xsecx dx = /tanQ:v(tanxsecx dz) = /(u2 —1)du= “—; —u+C = Sec;”” —secz+C
O

(31) Evaluate [ tan®z da.
Solution - Here, only tan x occurs, so we use tan? 2 = sec? z — 1 to rewrite a tan? 2 factor in terms of sec? z.

We have
/tan5 x dx = /tan3 z(sec’z — 1) dx
= /tan3 rsec? x dr — /tangx dx
= /tan3 zsec? x dx — /tanx(se(32 xz—1)dz
= /taansec2m dx — /tanxsec2x dz + /tanx dx

= LTI — Lr;z +1In|secz|+C
where the first two integrals were evaluated by substituting v = tan z, du = sec? = dzx. O

(41) Evaluate [ sin8z cosbz dx.
Solution - Note that sin 8z cos 5z = (sin(8z — 5z) + sin(8z + 5z)) = 3(sin 3z + sin 13z). Then

/sin8xcos5a: dz = %/sin3x+sin13z dr = —% cos 3z — 55 cos 13z + C

(43) Evaluate [ sin56sin6 df.
Solution - Note that sin 5 sin @ = % (cos(50 — 6) — cos(560 + 6)) = 1 (cos 46 — cos 66). Then

/sin5981n9 do = %/(008497(‘,0869) df = L sind — L sin66 + C



