MAT 155B - FALL 12 - EXAMPLES SECTION 7.1

Question. Compute the integral

/(sin_1 z)? da

/(Sin_1 z)? de = /sin_1 zsin~! zdx

1
u=sin"lz=du= ——u©dx
1 — 22

dv=sin"tzdr = v = /Sim_1 xdx

Solution. Write

Use integration by parts. Let

To find v, do another integration by parts:
1
U=sin'z=dU = ———dzx
1— a2
dV =de =V =z

Then

dr = rsin” 'z + V1 — 22

. —1 s—1 x
v= [ sin" " axdr=UV — [ VdU = zsin :1:—/7
/ / V1— 22
Hence v = zsin !z + v/1 — 22 and

/(Sim_1 z)? de = uv — /vdu

A ] R
=sin" " z(rsin  x+ V1 — 22 —/(:ESID T+ 1—3:2)7(1@
( ) T
xsin 195

=z(sin~tz)? 4+ 1 —22sin tex —z — m (%)
For the last integral make the substitution
z=sin"'z =1z =sinz
dz = # dx
N
Then
rsin”
m
This integral can also be done by integration by parts. Put
U=z=dU=dz
dV =sinzdz =V = —cosz

zsin zdz

1
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Then
/zsinzdz:Z/IV—/VdZ/{:—zcosz—l—/coszdz:—zcosz+sinz

Recalling that z = sin™! z and using the identity cos(sin~! ) = v/1 — 22 (we showed this identity in
class), we have
1

rsinT T x
_ 21
mdaj— V1—ax?sin” x+x

Using this into (x) finally gives
/(sin_1 2)?dr = z(sin™' 2)? + 21 — 22sin"' x — 20 4+ C
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