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1. (20%) Let f(z) =z + 2>+ 2%, = > 0 and let g(z) be the inverse function of

f(=).
{1) Find ¢/(3) and ¢"(3).
(2) Evaluate

f: g(z)dz.

(3) Evaluate

/0 ’ g(Vz)dz.

2. (20%)
(1) Let f(z) = ze®. Find limp o f(z +4h) + f(x) ; 22 flz+2m(i+h)

(2) Let g be twice differentiable. Show that there exists z € [z — 1,z + 1]
such that g{z + 1) — 2g(z) + g{z — 1) = ¢"(2).

3. (20%)

(1) Show that limy._e -t /213 + -+ /N _

InN

1.

(2) Let 1 < g <2and Sy = 5% _4;. Show that limy_,e

gu=l

4. {20%) Find the point(s) on the ellipsoid 22 +4y%+ 2% = 14 where z —4y+3z
attais its maximum value,

5. {20%) Find the surface area of the sphere 2%+ + 22 = 9 inside the cylinder
z? + y* = 3z. (Hint: use polar coordinates)
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