Question if /,, = /(91;2 +3)" dz, show that (2n+1)I, = x(2?+3)" +6nl,_;.

Answer [, = /(x2 +3)"dz

We want to reduce the powers of n. So, integrate by parts with
d
u=(r2+3)" d_v =1
x
d
% =n(@®+3)" 22 v=2
I, = x(x2+3)—/dm-x-n-?x-(m2+3)”_1

= z(z?+3) — Zn/ dra®(z® + 3)" !

Now x? = (2% + 3) — 3. This is the key step
S0
I, = z(a®+3)—2n / dr[(z? + 3) — 3)(22 + 307
= z(2?+3) — 2n/ dr(x? + 3)" +6n/ dr(x* + 3)"!
In [nfl
So I, = x(2® + 3) — 2nl, + 6nl,

Rearrange for I,
(2n + 1)1, = z(2* + 3) + 6nl,_; as required.




