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1 Inverse Trig Formulas

Recall the following derivative rules:

in(z) 1 d (2) 1 d tan(z) 1
— arcsin(z) = ——, — arccos(x) = ———, — arctan(z) = ——.
V1—22 dz V1I—22" dz 1+ 22
Using integration by parts, we can use these derivative rules to find antiderivative rules for each inverse trig
function. For example,

(x) — / ﬁdaz (u = arcsin(z), dv = dx)

1 du . 2
+ 2] Vu (u=1-2%
= zarcsin(z) + V1 — 22 + C.

/ arcsin(x)dx = x arcsin

= rarcsin(x)

2 Reduction Formulas

We can use integration by parts to produce reduction formulas for the integral of powers of sine or cosine.
For instance, for n > 2, we have

/sin"(x)dac = /sin”_l(ac) sin(x)dx
= —cos(z)sin" " H(z) + (n — 1) /0052(33) sin”"?(z)dx
= —cos(z)sin" " H(z) + (n — 1) /(1 — sin?(z)) sin" "2 (z)dx

= —cos(z)sin" (z) + (n — 1) /sin"fg(m)dx —(n— 1)/sin”(x)da:

Therefore, we have

1 -1
/sin"(m)dm =- cos(x) sin" ! (z) + z - /sin”fz(ac)dx.



We can also derive reduction formulas for powers of tangent and secant. For instance, for n > 2, we have
/sec” (x)dz = /sec"*Q(:c) sec?(x)dx
= sec" ?(z) tan(z) — (n — 2) /sec"_2(x) tan?(z)dx
= sec" ?(z) tan(z) — (n — 2) /sec"_Q(x)(seCQ(sc) —1)dz

= sec" " ?(z) tan(z) — (n — 2) /sec"(x)dx +(n—2) /sec"_Z(x)da;

Therefore, we have

) _ 1 on—2 n—2 n—2
/bec (z)dx = —— sec (z) tan(z) + 1] see (z)dz.

3 Exercises
I. Find the antiderivative of arctan(x).
II. Find the reduction formula for [ cos”(z)dz, where n > 2.

III. Find the reduction formula for [ tan™(z)dz, where n > 2.
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