
Calculus II Section 1-6: Integrals Involving Quadratics

Question 3

Evaluate
∫

x

x2 + 4x+ 8
dx.
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Calculus II Section 1-6: Integrals Involving Quadratics

Question 3 – Solution

Step 1: Rewrite the numerator using the derivative of the denominator.

x =
1

2
(2x+ 4)− 2.

Step 2: Split the integral.

I =
1

2

∫

2x+ 4

x2 + 4x+ 8
dx− 2

∫

dx

x2 + 4x+ 8
.

Step 3: Integrate the derivative term.

1

2

∫

2x+ 4

x2 + 4x+ 8
dx =

1

2
ln(x2 + 4x+ 8).

Step 4: Complete the square.

x
2 + 4x+ 8 = (x+ 2)2 + 4.

Therefore,

−2

∫

dx

(x+ 2)2 + 22
= −2

[

1

2
arctan

(

x+ 2

2

)]

= − arctan

(

x+ 2

2

)

.

Step 5: Combine the results.

1

2
ln(x2 + 4x+ 8)− arctan

x+ 2

2
+ C
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