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Problem 1. (12%) Let a be a non-zero real number, A > 0, and f be a function defined by
f@) = 53— o) + Ajal.

Show that f attains its absolute minimum at the point z = sgn(a) max{|a| — A, 0}, where sgn is the
sign function (so that sgn(2) = 1 and sgn(—+/3) = 1, and etc). If you don’t know how to proceed,
you can try specific a and A first.

arctan(z?)

Problem 2. (12%) Find —J exp(t?) dt
z In(z2+1)

dz

Problem 3. (12%) Find the indefinite integral f .

Problem 4. Let f : R — R be defined by
14z if x 0,
Fle) = { e

e if z = 0.

8=

1. (10%) Find the first three terms of the Maclaurine series of f; that is, find ag, a1, ag so that
f(z) = ag + 17 + azz® + O(z®) asx — 0

or equivalently (in this case),

lim f(z) — ap — ayz — apx®

exists.
z—0 £E3

2. (10%) Find the limit

lim z[(l + %)x — e] .

>0

sin(zy) ifzy#0

Problem 5. (10%) Discuss the continuity of the function f(z,y) =
1 ifxy=0.

Problem 6. (12%) Find the maximum value of the function f(z,y) = z?ye==" .

Problem 7. (12%) Use the method of Lagrange multiplier to maximize the function f (z,y,2) = yz+zy
subject to the constraint zy = 1 and 4% + 22 = 1.

Problem 8. (10%) Find the double integral Jf zy dA, where R is the region bounded by the line

y =z — 1 and parabola y? = 2z + 6.
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