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EXAMPLE 8.2.1 Evaluate / sin® 2 dz. Rewrite the function:

/Sin5 #dx = /Sin:vsin4:nd:1: = /sin z(sin® z)? dx = /Sin z(1 — cos® z)? dx.

du _ du
Now use u = cosz, —y= = —sin(x) - dx = —sinoO)

[sin)(1-u?)" —2_ = [—(1-u?) du=—[(1-u?)" du

—sin(x)
—j(1—2u2+u4)du

2 4 1
=—u+§u3—gu5+0

2 1
— —cosx + - cos> . — — cos® x + C.
3 5



EXAMPLE 8.2.2 Evaluate f sin® x dx. Use sin®x = (1 — cos(2x))/2 to rewrite the

function:

— cos 22)3 1
fsinﬁ xdr = f(ﬂin2 x)? dx = f {a (,;.«; 27) dx = §f(l - cos(Zx))Z(l — cos(2x))dx

1 ,
j(l — 2c0s(2x) + cos?(2x))(1 — cos(2x))dx = 3 f 1 — 3cos 2z + 3cos® 2z — cos® 2z dx.

Now we have four integrals to evaluate:
/ lde =x

3
f —3cos2x dx = — 5 sin 2x

and



I
3o - - : cos kx —sinkz +¢
are easy. T'he cos” 2x integral is like the previous example: k
: 1
f — cos® 2z dx = f — cos 2x cos? 2z dx sin —ECUBk:II T

= f — cos 2z(1 — sin? 2z) dx

du du du 1
= sin2 — =2 2 - = — — 2 1 — 2 = —— 1 — 2
letu =sin2x — =2cos2x »dx=——— - [—cos2x(1—u’)———=— (1 —u?)du

1 u?

= — — T —
2 3
1 ( ) sin” 2:1:)

=5 sin 2x — —3 -

5 1+ cos20
And finally we use another trigonometric identity, cos“0 = 2
1 + cos 4z 3 in 4z
/3&0522$dm=3] _l_{;b Jd:r=§(:r+buil‘£).

So at long last we get

: 3 1 sin® 2z 3 sin 4
/sinﬁmdm—%—ESiHQE‘—E Siﬂ?i"—%)—FE(iﬂ—Fq";ﬂj)—l—C.




EXAMPLE 8.2.3 Evaluate / sin® z cos® z dz. Use the formulas sin® z = (1—cos(2z))/2

and cos? z = (1 + cos(2z))/2 to get: 1

| — 9 1 9 cos kz —sinkz + ¢
/ sin? z cos? z dr = ] CEE( 7) : i c;s( 7) dz. k

_f[l _ cos?(zx)|dx = 1 f{ [1 + cos(4x)]

_f 1 cos(4x) _ _{f_ B fcos(élx) dx)
2

1(1 sin(4x) | 1 sin(4x) TR
27" g8  °f 8" 32



Find the antiderivatives.

. 2 .- 7§
1: /sm rdr = 2. /sm rdr =
. 4 2. .3
3. /sm rdr = 4. /cos rsin” xdr =
-8 W .
5. /cos rdr = 6. /sm xcos’ xdr =
3 . 2 X 3/2
T cos” zsin” xdx = 8. sinz(cosx)”“ dx =
2 2 3
9. /sec rese’ zdxr = 10. /ta.n rsecrdr =



