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1. Perform the following differentiations:

2

(a) (5%) Let F(z) = ./_z e~ 1/ dt for z # 0. Find F'(z}).
1
(b) (15%) Let '
o feF iz o
o=

ifz=0
Find f'{0) and f"(0). (Give tlic details of computations).

/ dx
zt + 222 -3’

. {(15%) Find the volume of the solid bounded by the surface 4y’ 4+ 2z=1and

. {15%) Compute the integral

the coordinate zy plane.

. (10%) Let f(z,y) = 2% — 2zy + 3y? + = — By + 1. Find the extremum valuc or
the saddle point of f, if any.

. (10%) Let £{t) = (fi(t), f2(t}, f3(t)) be a vector-valued function for ¢ € [a,b].
H f is continuous on [a,#] and is differentiable on (e, b), prove that there is
¢ € {a,b) such that the tangent vector of £ at £ is orthogonal to the vector
f{a) x £(b).

. Consider the power series Z(n + 1)a"
n=1
{a) {(5%) Find the radius R of convergence of this series.
(b} (15%) Find the sum function f(z} of this series for [v] < IL.

. {10%) Let {a:}52, Le a decreasing sequence of positive terms with lim an = 0.
00

Let f be the function defined for z € [0, 00) by
fz)=(-1)""1ta, for z€n-1n)},n=1,2,3,...

Lo}
Prove that the improper integral / f(z)dz converges.
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