
Calculus II Section 1-9: Comparison Tests

Question 8
Find all real p for which the integral converges:∫ ∞

1

dx

xp + 1
.
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Calculus II Section 1-9: Comparison Tests

Question 8 – Solution
Step 1: Consider p > 0. Compare with g(x) = 1/xp:

L = lim
x→∞

1/(xp + 1)

1/xp

= lim
x→∞

xp

xp + 1

= lim
x→∞

1

1 + 1/xp
= 1.

Thus the original integral has the same behavior as the p-integral
∫∞
1

x−p dx, which converges exactly when
p > 1.

Step 2: Consider p = 0. The integrand is 1/2, so the integral diverges.
Step 3: Consider p < 0. Then xp → 0, so

1

xp + 1
→ 1 ̸= 0.

For x ≥ 1 and p < 0, xp ≤ 1, so the integrand is at least 1/2. Comparison with
∫∞
1

(1/2) dx proves divergence.

p > 1
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