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(1) (15 pts) Find the least constant ¢ such that
(lz1] + 2] + - - + lw2011))? < (@} + 25 + -+ + 23011

for all real values of x1,x2,...,Z2011. (For emphasis, let us repeat that you are asked
to find the least such ¢, not just some such c)

(2) (15 pts) Let f : [0,1] = R be continuous. Determine limy— 00 fo nz" f(z)dz. Prove your
answer.

(3) (20 pts) Let C be the orlented curve parametenzed by 7(t) = (cost sm t,8—cos? t—sint),
0 <t < 2m, and let F be the vector field F(z,y,z) = (22 — o2, —2xy?, eV* cos z).
Evaluate fCF dr.

4) (30 pts) Let A\; < Ay < A3 < --- be the consecutive strictly positive solutions of the
equation x = tanz.

(@) Give your estimates on those A, that you use and explain how you obtain it.

(b) Does the series E ~2 converge? Justify your answer.

(5) (20 pts) Let {a,} be a sequence of real numbers such that the series Y - ; a, converges.

Prove that
1 n
— E kagp — 0
n
k=1

as n — oo. (Hint: For any sequence {b,} of real numbers, if b, = b € R as n — 00,
then % Z=1 br — b as n = o00. You may use this fact without proof.)



