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11719. Proposed by Nicolae Anghel. Let f be a twice-differentiable function from[0,∞) into (0,∞)
such that

lim
x→∞

f ′′(x)

f(x)(1 + f ′(x)2)2
= ∞.

Show that

lim
x→∞

∫ x

t=0

√

1 + f ′(t)2

f(t)
dt

∫

∞

t=x

√

1 + f ′(t)2f(t)dt = 0.

11720. Proposed by Ira Gessel. LetEn(t) be the Eulerian polynomial defined by

∞
∑

k=0

(k + 1)ntk =
En(t)

(1− t)n+1
,

and letBn be thenth Bernoulli number. Show that(En+1(t) − (1 − t)n)Bn is a polynomial with
integer coefficients.

11721. Proposed by Roberto Tauraso. Let p be a prime greater than3, and letq be a complex number
other than1 such thatqp = 1. Evaluate

p−1
∑

k=1

(1− qk)5

(1− q2k)3(1− q3k)2
.

11722. Proposed by Nguyen Thanh Binh. Let ABC be an acute triangle in the plane, and letM be
a point insideABC. LetO1, O2, andO3 be the circumcenters ofBCM , CAM , andABM , respec-
tively. Let c be the circumcircle ofABC. Let D, E, andF be the points oppositeA, B, andC,
respectively, at whichAM , BM , andCM meetc. Prove thatO1D, O2E, andO3F are concurrent at
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a pointP that lies onc.

11723. Proposed by L.R. King. Let A, B, andC be three points in the plane, and letD,E, andF be
points lying onBC, CA, AB, respectively. Show that there exists a conic tangent toBC, CA, and
AB atD, E, andF , respectively, if and only ifAD, BE, andCF are concurrent.

11724. Proposed by Andrew Cusumano. Let f(n) =
∑n

k=1
kk and letg(n) =

∑n

k=1
f(k). Find

lim
n→∞

g(n+ 2)

g(n+ 1)
−

g(n+ 1)

g(n)
.

11725. Proposed by Mher Safaryan. Letm be a positive integer. Show that, asn → ∞,
∣

∣

∣

∣

∣

log 2−
n

∑

k=1

(−1)k−1

k

∣

∣

∣

∣

∣

=
C1

n
+

C2

n2
+ . . .+

Cm

nm
+ o

(

1

nm

)

where

Ck = (−1)k
k

∑

i=1

1

2i

i
∑

j=1

(−1)j
(

i− 1

j − 1

)

jk−1

for 1 ≤ k ≤ m.
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