
Calculus II Section 1-5: Integrals Involving Roots

Question 9

Differentiate F (x), then identify the substitution used to integrate F ′(x):

F (x) =
2

3
(1 + x2)3/2.
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Calculus II Section 1-5: Integrals Involving Roots

Question 9 – Solution

Step 1: Differentiate with the chain rule.

F ′(x) =
2

3
·

3

2
(1 + x2)1/2 · (2x)

= 2x
√

1 + x2.

Step 2: Reverse the process by integration.

∫

2x
√

1 + x2 dx.

Let
u = 1 + x2, du = 2x dx.

Then
∫

2x
√

1 + x2 dx =

∫

u1/2 du

=
u3/2

3/2
+ C

=
2

3
(1 + x2)3/2 + C.

∫

2x
√

1 + x2dx = F (x) + C
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