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1. (12%) Determine the convergence or divergence for the serics A
= o
f‘i F.
k=l € ‘-ﬁ
e if x#0 ks

2. (12%)Letfix) = .
(12%) Letfx) { 0 if x=0 E
a. show that s differentiable at 0 | E
find /90y, & = 1. if

3. (12%) Show that the ellipse :—i + 4:;;— = | has area nab where a,b > 0,

4. (12%) Let fix,)) = 2x* + 3y?and C be the circular path x? + 32 = 16, traversed
counterclockwise. Evaluate the line integral

iSC(vf- ?);fx

where Fu'i is the unit normal vector to the curve C.
5. (12%) Let f{x) be a continuous function on [=1,w).
;& What is the average value A(x) of fon [-1,x] for any real pumberx > =17
b. If A(x) = sinx, find f{x).
6. (12%) Maximize the function f{x,),z) — xyz subject to the condition

4 -141 + 35-;- = 1
7. (13%)
a. Show that the series p [*:# converges in the inlerval =1 < x < L.
b. Show that

In(1 +x) = E(klff , ~l<xxl

B. (15%) Let S be the set of irrational numbers
{J‘ 321 VT 2o 2R }

Thal is, a1 = 2 and for each positive integer r,
) Bus] = \II..E. + iy .

a. Show that a, < 2 for all # by induction.
b. 1s 2 the least upper bound for § 7 Explain your answer.
c. Find limy_»an , provided the limit exists.
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