How to integrate [ sin® x cos? z dx

I do not know of an easy way to evaluate this integral. But here’s one way that isn’t too bad. It
repeatedly uses the reduction formula
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/sm” zdr = —=coszsin™ 'z + sin" 2z dx where n > 2 is an integer,
n

which is proved as Example 6 in Section 6.1.

/sin6 zcos® x dr = /Sin6 z(1 — sin® x) dz [using sin® z + cos? x = 1]
= /sin6a:da: - /sinsxdaj
= /sin6 rdr — (—é coszsin” z + % /sin6 x dx) [reduction formula |

:/sinGxdx+%cosxsirfx—%/sinﬁscdx

= Lcosw sin” z + 3 / sin® z dx [ combining like integrals |
= fcosz sin” z + 3 (—é cossin® x + s /Sin4 x dm) [reduction formula]
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= geoswsin' x — jecoswsin®x + & [ sin” xdw
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=Lcoszsin®x — ﬁcosxsin"x—i— % (—}lcosxsin‘gx—ki/sinzxdx)

[reduction formula]
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= gcoszsin' & — gocoswsin® x — 55 coswsin® x + 25 [ sin® zdx
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= gcoswsin' T — 45 COSTSIN® T — 795 cOSTSIN” T + 57 2/(1 cos 2x) dx

[using sin® z = 3(1 — cos2z) ]

_1 S in® o 5 in3 5 _ 1l
= 3COSTSIN’ T — 45 COSTSIN" T — {5 COSTSIN” T + 155 (x 2s1n2x)+0
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[mental substitution u = 2z]

—1 in’pr— L
= gcosxsin' T — 4o
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Compare Example 3 in Section 6.2, which shows how to integrate sin’ x (the same method is used
above).



