Calculus II Section 1-1: Integration by Parts

Question 7

Find an antiderivative F' of
f(x) = arcsin(z), —-l<z<l,

that satisfies the initial condition
F(0) =2.
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Calculus II Section 1-1: Integration by Parts

Question 7 — Solution

We begin by evaluating
/arcsin(x) dz.
Since the integrand can be viewed as arcsin(z) - 1, use integration by parts with

1
u = arcsin(z), dv=dz, du = —dz, v=ux.

Vv1—a22

Using [udv = uv — [ vdu, we obtain

x
arcsin(z) dor = x arcsin(z) — / ——dx.
V1—2?

To evaluate the remaining integral, let

w=1-2%

Then 1
dw = —2xdzx, rdr = —5 dw.

Therefore,

X o 1 71/2
[ rmmte == f o

- )

Substitute this result into equation (1):
/arcsin(ac) dx = x arcsin(z) — (—\/ 1- x2) +C
= zarcsin(z) + V1 —a?2 4+ C.
Thus, the general antiderivative is

F(z) = zarcsin(z) + V1 — 22+ C.
Now apply the condition F(0) = 2:
F(0) =0-arcsin(0) + v1—-02+C
=1+4+C.

Hence,
1+C =2 = Cc=1.

Therefore, the required antiderivative is

F(z) = zarcsin(z) + V1 —22+1|

To verify, differentiate:

xT x

V1= a2 _\/1—3:2

F'(z) = arcsin(z) +

= arcsin(z).

Also, F(0) =0+ 14 1 =2, so both requirements are satisfied.
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