
Calculus I Section 5-4: More Substitution

Question 6
Evaluate the integral ∫ √

x2 + x dx.
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Calculus I Section 5-4: More Substitution

Question 6 - Solution
Because the integrand involves a square root of a quadratic expression, an Euler substitution is effective.

Complete the square:
x2 + x =

(
x+ 1

2

)2 − 1
4 .

Use the substitution
x+ 1

2 =
1

2

(
t− 1

t

)
, t > 0.

Then
dx =

1

2

(
1 +

1

t2

)
dt,

and √
x2 + x =

√
1

4

(
t− 1

t

)2

− 1

4
=

1

2

(
t− 1

t

)
.

Substitute into the integral:∫ √
x2 + x dx =

∫
1

2

(
t− 1

t

)
· 1
2

(
1 +

1

t2

)
dt.

Simplify:
1

4

∫ (
t− 1

t3

)
dt.

Integrate:
1

4

(
t2

2
+

1

2t2

)
=

1

8

(
t2 +

1

t2

)
.

Substitute back using
t− 1

t
= 2

(
x+ 1

2

)
.

Thus,
1

2

(
x+ 1

2

)√
x2 + x− 1

8
ln
∣∣∣2x+ 1 + 2

√
x2 + x

∣∣∣+ C

© 2026 Stem-Master.com, All rights reserved.


