[

Define - f(x)

.Compute the following problens:

(1) J In (1 - ¥x ) dx (5%)
Ix+1 -
(2)  Let F(x) = Jx-1 (sin t) exp(-xt®) dt. Find F'(0)=7 (5%)
(3)  1lim x*sin(1/x) (5%)
' 2n+1
x? x® 00 X
Let f(x) =x ¢+ — ¢+ — +, . ,= X
3 5 n=0 -2n+1
(1) Find the domain of the funtion f. (5%)
(i.e. Find the interval of convergence of the power series)
(2) Find the sum of the power series. (5%)
(3) Find f'(x)=7 (5%)
xy (x?-y?) '
. Let f(x,y) = | ——— if (x,y) 3 (0,0)
{ eyt .
if (ny) =: (0:0) .'

(1) Find D.f(0,0)

(5%)

(2) Dsaf(0,0) L. (5%)
(3) Show that D2.1(0,0) 3 D12f(0,0) (5%)

. (1) Show that In(x) £ x-1, for all x >0. (5%)

m _ m :
(2) Suppose FI Pi =1, Z Qi =1 and Pi >0, Qi >0 for i=1,...,m
EYY .

1 =1

. m .
Using (1), Show that X Pi In(Pi/Qi) 20 . (5%)
: =1

.Let f be a nonnegative continuous function in [a,b].

b
(1) If Ia f (x)dx=0,show that f(x)=0 for all x €[a,b]. (10%)
(2) If M denote the maximum value of f on [a,bl,
b n l/n
show that lim [ Ja (f(x)) dx 1 =M. . (10%)

n-eto

v X 1

(1) Show that g'(x) + f'(x) = 0 for all x . C(10%)

(2) Use (1) to show that g(x) + f(x) = =/4 . (3%)

(3) Use (2) to prove that I exp(-t?*) dt = . (%)

ro |~

[ Ioexp(gt‘)dti , g(x) = Io[exp(;x?(t’+l)ij/(t’+l) dt .
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