
Question if In =
∫

(x2 +3)n
dx, show that (2n+1)In = x(x2 +3)n +6nIn−1.

Answer In =
∫

(x2 + 3)n
dx

We want to reduce the powers of n. So, integrate by parts with

u = (x2 + 3)n
dv

dx
= 1

du

dx
= n(x2 + 3)n−12x v = x

In = x(x2 + 3) −

∫

dx · x · n · 2x · (x2 + 3)n−1

= x(x2 + 3) − 2n
∫

dxx
2(x2 + 3)n−1

Now x
2 = (x2 + 3) − 3. This is the key step

So

In = x(x2 + 3) − 2n
∫

dx[(x2 + 3) − 3](x2 + 30n−1

= x(x2 + 3) − 2n
∫

dx(x2 + 3)n

︸ ︷︷ ︸

+6n
∫

dx(x2 + 3)n−1

︸ ︷︷ ︸

In In−1

So In = x(x2 + 3) − 2nIn + 6nIn−1

Rearrange for In

(2n + 1)In = x(x2 + 3) + 6nIn−1 as required.
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