
Putnam Seminar Quiz 6
Fall 2022 Due October 10

Problem 1. Evaluate ∫ 4

2

√
ln(9− x)√

ln(9− x) +
√

ln(x+ 3)
dx.

Problem 2. For what pairs (a, b) of positive real numbers does the improper integral∫ ∞
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converge?

Problem 3. Find the volume of the region of points (x, y, z) satisfying

(x2 + y2 + z2 + 8)2 ≤ 36(x2 + y2).

Problem 4. Let p(x) = 2 + 4x+ 3x2 + 5x3 + 3x4 + 4x5 + 2x6. For 0 < k < 5 define

Ik =

∫ ∞

0

xk

p(x)
dx.

For which k is Ik smallest?


