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r. (10pt) Let S, = VI++v/2 4. + /m. Bind
Sn

. n—co 32"
Justify your answer.
2. (15 pts) Suppose f : R — R is a bounded continuous function.
(2a) (7 pts) Calculate the following limit

im [ ()t
Pt f_wf O gz

(2b) (8 pts) Explain clearly why the answer you derived in (2a) is correct.
3. {10 pts) Let 0 < @ < b. Evaluate .
1
lim{}J! XV et
lim {}Ibx +aQ x)] dx)
4. (15 pts) Let S be the portion of the unit sphere centered at the origin that is cut out by

the cone z > /2% + 42 Evaluate [ [ F - dS where
F(z,y,2) = (zy + cosz, —yz + 2> + 23,22 + x).

5. (10 pts) Let g be the function given by

_ | F if(a,y) #(0,0)
(52) (5pts) Calculate the partial derivatives of g at (0, 0).-
(5b) (5 pts) Show that g is not differentiable at (0, 0).

6. (20 pts) Set I,(z) = [;2; J5V1= tzdt] " where —1 <z<l

(6a) (5 pts) Evaluate I,(z) for—1 <z < 1.
(6b) (15 pts) Determine o such that lim,_,. In(1 — t/n®) exists and its limit is not 0
and 1.
7. (20 pts) Set S(e, B) = Y1 (i — & — Bz;)® where Pt =nand 37 3 = nf2,
Denote the minimizer of 5(a, §) by (o, 55).
(7a) (10 pts) Denote the minimizer of S{e, ) under the constraint o® + §2 < 2 by
(ct2, B2). Determine (a3, B;) in terms of (ag, Bo) and ¢;.

(7b) (10 pts) Denote the minimizer of $(a, B) under the constraint lof + 18] < 2 by
(o1, B1). Determine (o, ;) in terms of (ag, Bo) and ca.
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