7.2 Trigonometric Integrals (Solutions)

1. /sin?’xdx

2. /sin6 rdx

3. /cos5xda¢

4. / cos* z dx
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5. /sm x cosxdx

/sin3xdx:/sinx(1fcos2x) dz

:—/(1—u2)du (w =cosz, du = —sinz dx)
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/sinGxdx:/(%) dx

:é/(l730052x+3c0522x7c0532x) dzx

= %/(1—3c052x+%(1+cos4x)—i(3cos2m+cos6x)) dx
:/(%—%cos?m—i— %cosélx—gizcosfim) dx
:%mfgsin2x+6%sin4wfr;2$in6x+c.

/cos5xdx = /cosx (1 —sin® z)* dz
:/(1—2u2+u4)du (u =sinz, du = coszdx)
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/cos4xdx:/<w> dx

- /(1 + 2cos 2z + cos® 21:) dx
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,/(1+2cos2:p+ %(1+cos4w)) dx

(g + % cos 2z + écos4x> dx
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/sm xcosa:da::/u du (uw =sinz, du = coszdx)
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6. /smm cos” xdx
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/smx cos a:da::—/u du (u = cosw, du = —sinz dx)
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7. /sm x cos® x dx
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/sm T CoS a:dx:/sm x cos” x cosxdr
.4 .2
:/sm z (1 —sin” z) cosz dx

= /(u4 —u®) du (u =sinz, du = coszdx)
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8. /sm x cos” xdr
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/sm T cos xd;c:/sm T cos” x sinxdx

/(1 — cos” z) cos” z sinx dx

— /(u4 —u®) du (u = cosz, du = —sinx dx)
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9. /sm x cos” x dx
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/sin2 x cos” xdx = / — sin’®(2z) dx
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7/1.1—cos4x
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:/7(1—cos4x)dac
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10. /tanzxdx

/taanda: = /(secQar —1)dz

=tanx —x + C.

11. /sec4 xdx

/sec4xd:r: /sec2x(1+tan2 z)dx

= /(1+u2)du (u = tanwz, du:sec2xda¢)
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tan® x

=tanx + + C.



12. /tan4x sec? x dx
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/tan4 zsec’zdr = [ u (u =tanz, du= sec? :rdx)

=—+C

13. /tan3 x sec’ x dx
/tan3 x sec® zdx = /tan2 x sec” z (sec z tan z) dx
= /(sec2 x — 1) sec” x (sec z tan x) dx

= /(u2 — D’ du (u = secx, du = secz tanz dx)

= /(u4 7u2)du
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14. /tan2 z sec® z dx

/tan2 x sec® xdx = /(sec2 x—1)sec’ zdzx

5 3
:/Sec mdm—/sec rdz.

Compute [ sec® z dz by integration by parts with v = sec® z and dv = sec? & da:
/s.ec5 rdr = /sec3 z sec” zda
= sec’ ztanz — /tanx (3sec® x tan z) da
=sec® ztanz — 3 / sec® ztan® z do

=sec’ rtanz — 3/sec3 z(sec’ z — 1) dx

:sec3:ctan:c—3</sec5xdx—/sec3xdx>.

Solve for [ sec® x dx:

4/sec5xdx:sec3xtanx+3/sec3xd:c

1
/sec5xdw: 1 sechtanx—&—%/sec?’xdw.

Substitute back to finish:

1
/taan sec® v dx = <Z sec® rtanz + Z/SQCBLI}dl’) —/sec3;rd:r
1

1
=1 sec® ztanx — 1/sec3mdm+0.



	7.2 Trigonometric Integrals (Solutions)

