Answer on Question #50682 - Math - Calculus
integral sqrt(1-x"2) . sin”-1 x dx

Solution

Method 1

(integration by parts)
1
1—x2

We have sin~! x = arcsin x and (sin"!'x)’ =

We use also integration by parts
[ 0@ dx =00 900 = [0+ o' @
Let I = [V1—x2 xsin" ! xdx.

Then,

= fxll—xz ssin"txdx =
p(x) =y1—x2-sin"tx,y'(x) =1,

—2xsin"1x 1 xsin"lx
@' (x) =——+ 1 —x2- =1-—,y(x)=x|=
2V1 — x2 V1 —x2 V1 —x2

=x(sin_1x- 1—x2)
—jx(\/l—xz*sin"lx)’dx=
=xsin"lx-4y/1—x2

—xsin"tx 1 )
— x| —+V1-—x%+% dx =
f < 1— x2 V1 —x2
=xsin"1x-\/1—x2—fxdx— 1_X—Z_1sin_1xdx=xsin"1x
V1 —x2
x? sin~!x
w/l—xz———f\/l—xz-sin‘lxdx+ dx =xsin"1x
2 V1= %2
x? x?
-\/1—x2—7—I+fsin‘1xd(sin‘1x)=xsin‘1x-\/1—x2—7—1
sin~1 x)?
%H,

where C is an arbitrary real constant. Equating the left-hand and the right-hand sides of the previous
equalities,
x? sin™! x)?
I =xsin_1x-\/1—x2 —7—1+¥+C,
we obtain



2 2

x?> (sin"1x)?
21 = Zf\/l—xz*sin‘lxdx=xsin‘1x-\/1—x2——+¥+C

Hence

xsin~!x x?  (sin"!x)?
f\/l—xz-sin‘lxdx=—\/1—x2——+¥+6.

2 4 4

Method 2

(substitution and integration by parts)

f\/ 1 — x2 % sin~! x dx = |substitution x = sin(t), t = sin~1(x), dx = costdt | =

1 + cos(2t
#dt

=fcos(t) sin~1(sin(t)) cos(t) dt =ftcosztdt =ft 5

—1ftdt+1ft (Zt)dt—ltz
=2 2 ) o8 22
2

1 t 1
+ Z_[ tdsin(2t) = |integration by parts| = 7 + Z(tsin(Zt) — J sin(2t) dt)
t? tsin(2t) cos(2t t?2  2tsin(t) cos(t) 1 -— 2sin’t
_v (2t) N (2t) ce=tl (t) cos(t) N
4 4 8 4 4 8
(sin"'x)? sin~'x-sin(sin'x) - cos(sin™'x) 1-— Z(Sin(sin"lx))2
- 2 * 8

+C=

sin~1x)?  xsin~lxVi—xZ
_ G’

4 2
instead of C; in the answer.

2 1
— x: + C,, where C; = 3 + C, later we can note C
Answer:

L -1 2 -1 .2
xsin”'x x sin™" x
f\/l—xz-sin‘lxdszvl—xz——+¥+C.
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